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FOREWORD 

This report  i s th e fourt h i n th e serie s publishe d b y th e Commonwealt h Secretariat . 
Each volum e trace s th e developmen t o f tropica l fores t managemen t i n a 
Commonwealth country and illustrates the range of experience that has been gathered 
during the past century an d more of Commonwealth forestry . Fores t managemen t i s 
no longe r th e concer n o f fores t manager s alone , an d th e wis e us e o f tropica l fores t 
increasingly depends on the understanding of interested people outside the profession , 
such as politicians, the general public, and the media. Thi s series is intended to assist 
in a wider understanding o f the historical basis which forms the point of departure fo r 
many o f the ne w approache s an d policy direction s whic h ar e now bein g tried . 

This serie s o f report s i s par t o f a  Commonwealt h Forestr y Initiativ e whic h aim s t o 
foster linkage s betwee n countrie s whic h ar e actively developin g ne w programmes i n 
natural fores t management . Brie f report s hav e bee n publishe d fo r Karnataka , India ; 
Ghana; Uganda ; an d Sr i Lanka . I n addition , a  more specialis t volum e dealin g wit h 
timber utilisatio n ha s been published fo r Uganda . 

This tex t ha s bee n prepare d b y th e Directo r o f th e Asea n Institut e o f Fores t 
Management, base d i n Kuala Lumpur and provides an easily understood introductio n 
to th e characteristic s o f Malaysia n forest s an d thei r importanc e t o th e econom y an d 
the environment . Ther e ar e importan t chapter s o n th e developmen t o f fores t 
management sinc e th e beginnin g o f th e centur y an d a  review o f presen t approache s 
to sustainabl e fores t management . Finally , ther e i s a  loo k ahea d t o th e challenge s 
facing Malaysi a an d the rol e tha t the countr y i s playing o n the internationa l forestr y 
scene. 

The view s expresse d i n th e publicatio n d o no t reflec t th e positio n o f th e 
Commonwealth Secretaria t o r Commonwealt h membe r countries . 

Brian Ker r 
Chief Programm e Office r 
Commonwealth Secretaria t 
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PREFACE 

Forests ma y b e a  familia r sit e i n Malaysi a bu t fores t managemen t coul d b e a s alie n 
as the name of commercial trees to non-botanists or foresters, despite al l that has been 
done in this field.  Perhap s concerted educational promotion will bring the public into 
the forest , no t s o much t o se e the dolla r sign s on the big trees bu t t o experienc e th e 
serenity of God's creation away from the dust and noise polluting the cities and towns. 
Being in the forest, doubtlessly one would soon be conscious of the 'compactness' and 
complexity o f th e fores t ecosyste m emanatin g a  gloriou s feelin g an d sens e o f 
peacefulness. W e mus t kee p aliv e thi s feeling . W e mus t conserv e th e fores t an d 
preserve th e complet e ecosystem , no t onl y t o sustai n biodiversit y o f th e flora  an d 
fauna bu t als o the spiritua l earthl y sens e o f belonging . 

The Commonwealth Forestry Initiative: Malaysia Volume provides a summary of sorts 
regarding forestr y i n Malaysia , speciall y writte n i n conjunctio n wit h th e 15t h 
Commonwealth Forestr y Conferenc e hel d i n Zimbabw e i n Ma y 1997 . A  lo t mor e 
could be written bu t i t would be out of context fo r thi s exercise. Th e writing o f this 
Volume actually starte d in October 199 5 but due to unforeseen circumstance s and the 
fact that the Conference i s in May 199 7 (perhaps more the latter), the facts and figure s 
became outdate d a s i t wa s bein g written . Furthe r researc h wa s mad e t o reflec t th e 
latest situation , thoug h th e author s wis h t o apologis e i f som e reference s ma y stil l 
appear obsolete . Thing s change , a s the y normall y do , bu t b e res t assure d tha t th e 
latest available informatio n ha s been used i n the analysis of situations and potentials . 

The them e o f thi s Volum e i s Sustainabl e Fores t Managemen t i n Malaysia . I t befit s 
past endeavour s an d curren t practice , trend s an d inspiration s o f forester s an d 
environmentalists alike . Sustainabl e Fores t Managemen t ha s enjoyed centre-stag e i n 
numerous fora, especiall y sinc e the 1980s , and i t is sure to be basking in the full ligh t 
of the coming 15t h Commonwealth Forestry Conference and other major events across 
the globe, as i t should. Ou r lives are at stake i f we become too careless in managing 
our forests , an d th e greennes s o f the worl d wit h hig h forests , i n particular , coul d b e 
the onl y saviour . 

It i s hoped tha t thi s Volume wil l b e useful a s an updat e o n the forestr y initiative s i n 
Malaysia, an d enable readers to perceive the expectations and inspirations of a people 
fast movin g int o a  developed natio n throug h visio n 2020 . 
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1.0 INTRODUCTIO N 

Malaysia i s endowe d wit h lush , humid , tropica l rainforest , ofte n referre d t o a s th e we t 
equatorial rainforest . However , no t al l th e forest s i n Malaysi a hav e simila r textur e an d 
structure. The y diffe r wit h locatio n an d altitud e an d i t would b e a  grea t mistak e t o have a 
single management procedure fo r al l the forests i n Malaysia, o r to expect a forest t o response 
similarly to a particular management practice . Th e mangroves, for instance , certainly behave 
differently fro m th e hig h fores t whic h i n turn differ s fro m th e lowlan d an d th e hil l forests . 

Issues o n fores t managemen t an d th e sustainabilit y o f the world' s forest s hav e bee n widel y 
deliberated i n recen t years . Publi c concer n o n environmenta l qualit y an d stabilit y ha s bee n 
rising an d th e fac t tha t fores t us e i s centra l t o thi s anxiet y canno t b e over-emphasised . 
Countries ric h i n forest , includin g Malaysia , hav e bee n looke d upo n a s likel y saviour s i n 
regard t o climat e deterioratio n suc h a s globa l warmin g an d thinnin g o f th e ozon e layer . 
Deforestation an d industrialisatio n hav e bee n see n a s contributor y towar d environmenta l 
instability an d mus t b e addresse d wisel y fo r th e securit y an d sustainabilit y o f mankind , 
biodiversity o f flora  an d fauna , an d nationa l development . 

2.0 PHYSICA L FEATURE S 

2.1 Locatio n 

Peninsular Malaysia lies at the southern-most tip of mainland South-east Asia, while the states 
of Saba h an d Sarawa k li e t o th e eas t o n th e islan d o f Borneo . Th e tota l lan d are a i s 
approximately 32. 9 million hectares with 13. 2 million hectares in Peninsular Malaysia, which 
comprises eleve n state s an d th e Federa l Territor y o f Kual a Lumpur ; 7. 4 millio n hectare s i n 
Sabah (includin g th e Federa l Territor y o f Labuan) , an d 12. 3 millio n hectare s i n Sarawak . 
Peninsular Malaysia is separated fro m Saba h and Sarawak by 720 km of the South China Sea, 
and th e countr y a s a  whole ha s a  coastline o f abou t 4,83 0 km . 

2.2 Topograph y 

Peninsular Malaysi a consist s o f eas t an d wes t coasta l plain s an d centra l mountai n range s 
running roughl y nort h to sout h and reachin g u p to 2,130 m  in some places. Th e two larges t 
rivers, th e Pera k Rive r an d th e Pahan g River , flow  toward s th e Strait s o f Malacc a an d th e 
South China Sea respectively. A t their source s and upper reaches, the rivers are fast-flowin g 
but i n the lower reaches thos e on the west coas t often meande r through swamp y land , while 
the eas t coas t river s ar e sometime s impede d b y san d bars . 

Sabah an d Sarawa k consis t o f alluvia l an d ofte n swamp y coasta l plain s wit h hill y rollin g 
country inlan d and mountain ranges in the interior. In Sabah, the central mountain ranges rise 
abruptly fro m th e wes t coas t t o Mt . Kinabal u which , a t 4,100 m , i s the highes t mountai n i n 
South-east Asia . I t i s th e sourc e o f man y river s flowing  north-wes t an d eas t t o th e Sout h 
China Se a an d Sul u Se a respectively . Th e larges t rive r i s th e Kinabatanga n whic h i s 
navigable fo r considerabl e distance s an d ha s a n extensiv e plain . I n Sarawak , th e easter n 
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mountain range s ris e t o mor e tha n 1,52 0 m  and contai n th e larges t cav e i n the world . Th e 
largest river , th e Rejang , i s 56 4 km lon g an d i s navigable fo r abou t 16 0 km. 

2.3 Geologica l Aspect s 

Peninsular Malaysia is generally hilly or mountainous, with about 40 per cent of the total land 
area rising above the 310 m contour and 23 per cent above 15 5 m. Th e only low-lying area s 
are near the coast s on both flanks o f the peninsular fro m wher e they exten d inlan d fo r a  few 
kilometres up to a maximum of 64 kilometres before becoming moderately undulating, mostly 
between 1 5 an d 15 0 metre s abov e se a level . Furthe r inlan d th e ver y stee p mai n mountai n 
ranges ris e abruptl y fro m th e surroundin g lowlands . 

The mountain s occu r a s a  serie s o f paralle l range s runnin g approximatel y north-south . Th e 
largest o f thes e ranges , th e Mai n Range , i s a  continuou s granit e ridg e extendin g fro m th e 
Perak-Thailand borde r to the Negeri Sembilan-Malacc a boundar y nea r Tampin. Thi s range is 
usually regarde d a s the backbon e o f the country , bu t i t i s certainly no t a  central axis , a s the 
highly-developed lowlan d regio n t o th e wes t represent s onl y abou t a  fift h o f th e tota l lan d 
area, whil e three-fifth s lie s to the eas t o f thi s ridge . 

Basically, Peninsula r Malaysi a ca n best be pictured a s a land mas s buil t aroun d a n intrusiv e 
core o f soli d granite , the uneve n roo f o f which reaches the surfac e i n a  number o f places to 
from th e principa l mountai n ranges . Th e sedimentar y rock s olde r tha n th e granite , o f 
Palaeozoic an d Mesozoi c age , occu r alon g th e flanks  o f these range s an d i n the intervenin g 
lower-lying areas , while Recent, Quaternary and Tertiary sediments , which have accumulated 
since the emplacement o f the granite , are confined principall y t o the coastal area s and to the 
main basin s an d valley s o f the interior . 

The geolog y o f Eas t Malaysi a (Saba h an d Sarawak ) i s more comple x an d dominate d b y the 
Borneo Basemen t ancien t rocks . I n Sabah , younge r rock s ar e th e resul t o f pas t volcani c 
activities, thoug h volcanoe s ar e unknow n i n recent times . 

2.4 Climat e 

The climate o f Malaysia i s typically humi d tropica l o r wet equatoria l an d i s characterised b y 
year-round hig h temperature s an d seasona l heav y rain , especiall y durin g th e North-eas t 
monsoon from October/Novembe r to February/March. Th e mean temperatures during the day 
and nigh t ar e 32° C an d 22° C respectively . 

3.0 TH E FORES T 

3.1 Fores t Cove r 

Malaysia ha s been fortunat e t o be endowed wit h extensiv e area s of valuable natura l tropica l 
rainforest whic h are extremely complex ecosystems and rich in tree species as in similar areas 
of Africa an d South America. I n fact, Malaysia has one of the most species-rich communitie s 
in the world . Th e flora  is estimated t o comprise 7,50 0 specie s of seed plants i n which 4,10 0 
are woody . A n estimate d 2,90 0 specie s reac h a  diamete r o f 1 0 c m a t breas t heigh t (dbh ) 
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while abou t 1,68 0 specie s i n 37 5 gener a ar e tree s reachin g a  diamete r o f 3 0 c m db h 
(Whitmore, 1975) . Abou t 89 0 of these species reach exploitable size s of a t leas t 45 cm db h 
and 408 hav e bee n markete d t o the internationa l marke t unde r th e Malaya n Gradin g Rules . 

The total area of forests i n Malaysia is estimated to be 18.9 1 million hectares or nearly 58 per 
cent o f th e tota l lan d area . Th e exten t o f th e fores t cove r i s show n i n Figur e 1 . Th e 
proportion o f foreste d lan d i s higher i n Saba h an d Sarawa k tha n i n Peninsula r Malaysia , a s 
shown in Table 1  (Ahmad Zainal , 1996) . I n the ASEAN region, Malaysi a lie s third i n terms 
of amount of forested area s after Indonesi a and Thailand, but fourth wit h regard to percentage 
to tota l are a o f the countr y (Haron , 1996) . 

Table 1 : Distribution an d Exten t o f Forest s i n Malaysia , (millio n ha ) 

Region 

Peninsular 
Malaysia 

Sabah 

Sarawak 

Malaysia 

Land 
Area 

13.16 

7.37 

12.33 

32.86 

Natural Fores t 

Dipterocarp Swam p Mangrov e 
Forest Fores t Fores t 

5.38 

3.83 

7.20 

16.41 

0.30 

0.19 

1.20 

1.69 

0.10 

0.32 

0.20 

0.62 

Plantation 
Forest 

0.07 

0.11 

0.01 

0.19 

Total 
Forested 

Land 

5.85 

4.45 

8.61 

18.91 

% 
Total 

Forested 
Land 

44.45 

60.40 

69.73 

57.55 

While most plantation fores t originate d fro m area s used to be covered b y natural stand s with 
forest reserve s ther e hav e bee n encouragin g development s recentl y t o replan t neglecte d 
alienated lan d with fast-growing commercia l timber specie s of Azadirichta excelsa  (Sentang) 
and the high quality bu t slower growing Tectona  grandis (Teak) , besides the earlier favoure d 
Acacia mangium  (Akasia), Paraserianthes falcataria (Batai) , Gmelina arborea (Yemane) and 
Swietenia macrophylla  (Mahogany) . Thi s development , couple d wit h likel y reforestatio n o f 
agricultural lands , no w plante d wit h Hevea  brasiliensis  (rubber) , int o fores t plantatio n ma y 
in th e long-ru n increas e th e are a o f forests , althoug h th e ne t increas e wil l depen d o n th e 
reduction o f th e curren t annua l deforestatio n rat e o f 2.6 % i n Peninsula r Malaysi a alone , 
ironically, mainly fo r conversion to agriculture. Although the deforestation rat e for th e whole 
country i s 2.10%, i t is still higher than the ASEAN averag e 1.08 % pe r annum (Haron , 1996). 
However, i f th e tre e agricultura l crop s o f rubbe r an d oi l pal m ar e regarde d a s fores t 
plantations sinc e bot h ca n b e utilised fo r woo d (timber) , then th e tota l tre e (forest ) cove r i n 
Malaysia i s about 75 % of th e tota l lan d area , no t 58 % (see Tabl e 1) . 

Areas unde r shiftin g cultivatio n an d degrade d lan d statu s i n th e Peninsula r ar e small . 
However, they are being rehabilitated, wherever necessary. I n Sabah and Sarawak, such areas 
can be quite extensive , covering abou t 4.6 2 millio n hectares , bu t concerted effort s ar e being 
undertaken t o re-fores t the m wit h fast-growin g species , particularl y Acacia  mangium. 
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3.2 Permanen t Fores t Estat e 

Most of the forest s i n Malaysia ar e managed o n a sustainable basis . Som e forests , however , 
are license d fo r loggin g withou t an y minimu m girt h limits , particularly thos e foreste d area s 
demarcated fo r conversio n t o othe r land-use s includin g agriculture , housin g an d othe r lan d 
developments. Suc h forest s ar e known a s the Statelan d forest . 

More tha n 75 % of Malaysian' s forest s hav e been gazette d a s fores t reserves , als o know n a s 
Permanent Fores t Estate (PFE) in the National Forestr y Act. Thi s also constitutes about 43% 
of th e country' s tota l lan d area . Th e distributio n o f thes e forest s ar e show n i n Tabl e 2 . 
Actually, anothe r 185,00 0 ha of Stateland fores t i n Peninsular Malaysi a are in various stage s 
of bein g gazette d a s PFE s whic h wil l furthe r increas e th e siz e o f th e latter . Th e PFE s ar e 
sustainably manage d eithe r fo r production , protectio n o r amenit y purposes . Harvestin g o f 
timber fro m th e production fores t i s regulated accordin g to the recognised syste m o f the day. 
So too , ar e th e protectio n an d amenit y forest s whic h hav e specia l managemen t procedure s 
quite differen t fro m tha t o f a  normal productio n forest . Th e securit y o f tenure  i s guarantee d 
under the National Forestry Act (NFA) except perhaps for certain PFEs lying in the remaining 
lowland Dipterocar p forest . I f de-gazettement doe s occur, there i s a commitment i n the NFA 
that fo r ever y hectar e o f PF E dissolved , th e sam e amoun t o f suitabl e are a i n th e Statelan d 
forest mus t b e gazetted t o replace it , wherever possible . However , Aike n an d Leig h (1992 ) 
did not see how the rainforest woul d not keep on vanishing, but certainly every effort i s being 
made b y Malaysi a t o conserv e it s fores t i n the ligh t o f rapi d economi c development . 

Table 2 : Permanen t Fores t Estat e i n Malaysia (millio n ha ) 

Region 

Peninsular 
Malaysia 

Sabah 

Sarawak 

Malaysia 

Land 
Area 

13.6 

7.37 

12.33 

32.86 

Total 
Forested 

Land 

5.85 

4.45 

8.61 

18.91 

Total Foreste d Lan d 

PFE Statelan d 
Forest 

4.68 

3.60 

6.00 

14.28 

1.17 

0.85 

2.61 

4.63 

Percentage o f 
PFE t o 

Total Lan d Tota l 
Area Foreste d 

Land 

34.41 

48.85 

48.66 

43.46 

80.00 

80.90 

69.69 

75.52 

There are no significan t privat e forest s i n Malaysia . However , ther e may b e tiny pockets  of 
reserved forested lan d alienated to certain organisations for special purposes such as education 
and research. I t must also be noted that there are, of late, individual landowner s or companies 
involved in agricultural plantations who have converted their land to forestry purposes . Thes e 
lands usually starte d of f a s a forested are a which was alienated fo r conversio n t o agricultura l 
crops such as cocoa or rubber, and have now reverted to forests with fast-growing hardwood s 
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such as Acacia mangium  (Akasia), Azadirichta excelsa (Sentang), and Tectona grandis (Teak), 
and non-woo d produc e suc h a s Calamus  spp.  (Rattan) . Reforestatio n suc h a s this , an d 
afforestation o f degrade d lan d o r tha t whic h ha s bee n lef t fallow , ar e goo d sign s toward s 
increasing th e country' s reserve d an d productive forests . 

3.3 Fores t Type s 

The tropical rainforest s o f Malaysia are generally synonymou s with the species-rich lowlan d 
and hil l dipterocar p forest s whic h mak e u p 92 % o f th e tota l foreste d are a i n Peninsula r 
Malaysia, an d 87 % o f th e tota l fores t i n th e country . Othe r fores t type s includ e th e 
mangroves, pea t swam p forests , heath  forest s an d montane forests . Th e dipterocar p forest s 
are o f vita l economi c a s wel l a s ecologica l importanc e t o th e countr y whil e th e mangrov e 
forests hav e lon g bee n manage d fo r th e sustainabl e productio n o f charcoal , pole s an d 
firewood. Th e mangrove s ar e als o importan t fo r protectio n an d conservatio n o f the coasta l 
ecosystem, and especially vital for sustainin g fish and sea-food productio n (Haron, 1981) . I n 
this context, the tropical rainforests may be classified int o the following te n major fores t types 
(Wyatt-Smith, 196 3 an d Fox , 1978) : 

(i) Lowland  Dipterocarp  Forests 

These forest s ar e found i n the plains, undulating land s and foothill s t o an elevation o f abou t 
300 m above se a level and are primary climati c climax forest s comprisin g thousands of trees 
species, as well a s shrubs, herbs and woody climber s (see Figure 2) . Th e upper o r emergen t 
storey i s usually abou t 3 0 m to 4 5 m high, though tree s nearl y 6 0 m in heigh t ma y als o be 
present i n certai n localities . I t i s usually characterise d b y a  high occurrenc e o f th e famil y 
Dipterocarpaceae wit h man y o f th e specie s fro m th e gener a Anisoptera,  Dipterocarpus, 
Dryobalanops, Hopea,  Shorea  and Parashorea. Othe r common large trees of this storey ar e 
Dyera costulata,  Gluta  spp.;  Intsia  palembanica. ; Koompassia malaccensis.  ; Melanorrhoea 
spp, ; Palaquium spp.  ; Sindora spp.  ; and Tarrietia  spp. 

The main storey , o r second-tree layer , which occupie s a  region o f about 2 0 m to 3 0 m fro m 
the ground , form s a  continuous canopy excep t immediatel y belo w the larg e emergent store y 
trees. Thi s store y consist s o f youn g tree s o f th e uppe r store y specie s together , wit h 
predominant familie s o f Burseraceae, Guttiferae,  Myristicaceae, Myrtaceae  and Sapotaceae. 
The under-storey , o r third-tre e layer , consist s o f sapling s o f th e uppe r tw o storie s togethe r 
with mainl y member s o f familie s suc h a s Annonaceae, Euphorbiaceae,  Flacourtiaceae  an d 
Rubiaceae. 

The density of the shrub layer varies and comprise of species of Annonaceae, Euphorbiaceae 
and Rubiaceae.  Th e her b laye r consist s mainl y o f youn g seedling s o f th e othe r layer s an d 
lianas, with fern s nea r stream s an d i n mois t valleys . 

(ii) Hill  Dipterocarp  Forests 

These forest s occu r on the inland ranges approximately betwee n the latitudinal limit s of 30 0 
metres an d 80 0 metres . Aspect s an d site , however , ar e importan t factors , an d th e forest s 
have a  tendenc y t o flourish  a t th e lowe r limits , eve n dow n t o 15 0 m  abov e se a level , o n 
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exposed ridges. A t the higher limit s they are found i n the more sheltered valleys. Th e main 
difference betwee n th e lowlan d Dipterocar p an d hil l Dipterocar p fores t i s a  shif t i n th e 
floristic compositio n o f the dominants in the upper and main tree storeys . Th e large trees in 
hill forest ar e usually slightly smalle r and shorter than the tallest in the lowland forest , excep t 
for th e big trees on ridge tops which ar e generally taller . Th e density o f trees on ridge tops 
is greate r tha n tha t i n th e lowlan d fores t an d ther e ar e correspondingl y fewe r tree s i n th e 
under-storey an d i n th e lowe r par t o f th e mai n storey . Th e vegetatio n o n hil l slopes , 
particularly stee p slopes , i s often groun d fern s an d poorl y stocke d i n woody species . 

The under-store y i s usuall y ver y ric h i n stemme d palm s suc h a s Arenga  westerhoutii, 
Oncosperma horrida  an d Orania  macrocladus;  stemles s palm s suc h a s Licuala  spp;  an d 
rattans suc h a s Calamus  castaneus.  I n valle y bottoms , larg e wood y specie s ar e poorl y 
represented an d th e fores t i s more characterise d b y the richnes s o f Alocasia spp,  Colocasia 
spp, Donax  grandis,  an d man y othe r groun d fern s i n the groun d flora  an d shru b layer . 

(iii) Upper  Hill Dipterocarp  Forests 

These forests are found on the higher hills, approximately between the latitudinal limit s of 750 
metres to 1,20 0 metre s but , a s i n the cas e o f the hil l Dipterocar p forests , the y ma y als o b e 
found i n narrowe r an d muc h lowe r bel t o n coasta l ranger s o r o n isolate d mountains . Th e 
species ar e ver y differen t fro m thos e i n th e hil l Dipterocar p forests . Althoug h th e fores t 
structure is much the same, namely three-layered, the uppe r layer is lower and varies between 
25 metres and 30 metres in height and with a more even upper canopy level . Th e second and 
upper tree layers are frequently les s distinct as separate entities. Th e family Dipterocarpaceae 
is represented b y only a  few specie s and thi s forest i s often characterise d b y the presence o f 
Shorea platyclados. 

The shru b laye r i n thi s fores t i s ofte n characterise d b y th e presenc e o f rattan s an d dwar f 
palms, whil e th e groun d flor a b y specie s o f Argostemma  (Rubiaceae) , Sonerila 
(Melastomaceae), Selaginella  atroviridis  and th e fer n Thelypteris  chalamydophora. 

(iv) Lower  Montane  Forests 

These forest s ar e found abov e the upper Dipterocar p forest s i n the latitudina l rang e of 1,00 0 
metres to 1,50 0 metre s but these limit s vary considerably accordin g t o the locality. The y are 
generally three-layere d forest s wit h tre e height s varyin g fro m 2 0 metre s t o 2 5 metres . Th e 
upper canopy i s fairly eve n with emergent absent , and trees are relatively short-boled , and are 
not strongl y buttressed . Normally , Dipterocarp s ar e no t foun d i n thes e forest s thoug h 
Dipterocarpus retusus  an d som e Vatica  spp . ar e occasionall y found . Th e commo n an d 
characteristic specie s ar e representative s o f th e familie s Fagaceae  wit h man y o f the gener a 
Quercus, Lithocarpus, Castanopsis  and Lauraceae. 

The climber s Aeschynanthus  spp.  an d Poikilospermum  an d th e fer n Asplenium  nidus  ar e 
common epiphytes while rattans, stemmed palms and tree ferns dominate the shrub layer with 
liverworts an d mosse s bein g th e groun d flora . 
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(v) Upper  Montane Forests 

These forest s occu r i n the cloud bel t above the lowe r montane forests . The y may , however , 
be found o n exposed ridge s and summit s a t lower altitude s o f les s than 1,50 0 metres . The y 
differ fro m the lower montane forests in specific composition , typically a reduction to a single 
tree laye r in structure and a  general dwarfin g o f the forests t o about 1 0 metres tall . Besides , 
there is normally a  greater increase in development of liverworts, mosses and filmy ferns, both 
on the trunks  o f the tree s an d o n the ground . Sphagmum  spp.  ar e als o common . 

The fores t i s characterised b y the prevalence o f ericaceous species , such as Pieris ovalifolia, 
Rhododendron spp.  an d Vaccinium  spp.  Undergrowt h specie s includ e Argostemma  an d 
Burmannia spp. . Epiphyti c orchid s ar e commo n an d rhododendron s als o occu r frequently . 

(vi) Heath  Forests 

Heath forests are generally include d as part of "hil l forests" and are found mainl y i n the states 
of Saba h an d Sarawak . The y contai n tree s o f poo r for m an d smal l siz e an d ar e generall y 
found on white sandy soils, or on beach terraces at all elevations, or on weathered stee p ridges 
at higher elevations. Th e main species are Casuarina, Agathis  alba, Dacrydium, Tristania  and 
Shorea albida. 

(vii) Freshwater  Alluvial Swamp  Forests 

The freshwater alluvia l swam p forests usuall y occur under varying degrees of inundation and 
under varying conditions. Accordingly , their floristic composition and general structure varies 
enormously fro m ope n scrub with a few large 25 to 30 metres-tall, scattered trees , a dense 10 
to 2 0 metres-tal l pol e forest , t o a  3 0 metres-tal l peat , swamp-lik e fores t wher e th e 
predominance o f singl e specie s i s common. 

Common tre e specie s tha t ar e foun d i n som e o f thes e swam p fores t ar e Koompassia 
malaccensis, Calophyllum,  Eugenia,  Madhuca,  Melanorrhoea  an d Palaquium spp. 

(viii) Peat  Swamp Forests 

These forest s ar e o f a  very specia l typ e foun d o n pea t with dept h rangin g fro m 0. 5 metr e to 
about 6  metres. The y occu r just behin d the coastline and have a three-layered tre e structure . 
This comprises a broken, upper emergen t layer , often reachin g to a height of 30 to 3 5 metres 
and is frequently represente d b y scattered, truly emergent trees and a fairly continuou s under-
storey of considerable depth, usually ranging from abou t 1 0 to 20 metres above ground level . 
Frequently, a  dens e thicke t o f stemles s palm s i s foun d i n waterlogge d areas , otherwis e th e 
shrub laye r i s generally rathe r sparse . 

The ground flor a i s comparatively poor , bot h i n specie s an d i n cover a s show n i n Figur e 3 . 
Species represente d i n thes e forest s includ e Amoora  rubiginosa,  Anisoptera  marginata, 
Blumeodendron tokbrai, Calophyllum retusum, Cratoxylon aborescens, Gonystylus bancanus, 
Shorea albida  Dactylocladus  stenostachys  and Eugenia  spp. 
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(ix) Riparian  Fringes 

Numerous types occur as narrow strips along the banks of estuaries, rivers and streams. Thei r 
composition, an d henc e thei r structure , vary enormousl y an d depen d o n tida l influence , th e 
rate of water flow, the elevation, the width of the river or stream, the nature and aspect of the 
terrain, and the enrichment o f the side by water o r silt . Commo n tree species found i n these 
riparian fringes o r on the low-lying land beyond the banks are Artocarpus peduncularis, Ficus 
retusa, Intsia  palembanica,  Dipterocarpus  coriaceus,  Calophyllum  spp.,  Cratoxylon  spp., 
Dialium spp.  an d Hopea  spp. 

(x) Mangrove  Forests 

Mangrove forests are confined t o muddy shores, lagoons, and the estuaries of tidal rivers . The 
vegetation i s simple i n structure , 6  m to 25 m  in heigh t dependin g o n the community , wit h 
a comparatively eve n and unbroken canop y an d a very poor understorey layer . The principa l 
tree specie s ar e restricte d t o thi s habitat , an d ar e frequentl y characterise d b y specia l roo t 
formations suc h a s stil l root s an d pneumatophores . Som e specie s suc h a s Brugueira  spp., 
Ceriops spp., Kandelia spp., Rhizophora spp., Avicennia spp., Sonneratia spp. and Xylocarpus 
spp. are also characterised b y the habit of their seeds which start to germinate long before the 
fruits ar e rip e (Figur e 4) . 

Two type s o f swam p pal m ar e als o presen t i n th e mangroves . Thes e ar e Nypa  fructicans 
(nipah) and Oncosperma horrida (nibong). N.  fructicans i s a general utility species providing 
local products suc h as housing thatch , cigarett e paper , sugar , alcohol , vinega r an d salt . I t i s 
frequently inundate d an d occur s i n pure stand s while O.  horrida prefers th e drie r zones . 

While this forest typ e classification ma y stil l be good for Malaysia , an attempt has been made 
towards a  standar d classificatio n fo r th e ASEA N regio n (Haron , e t al , 1997 , unpublished ) 
whereby th e fores t ha s bee n categorise d int o fou r majo r classes , viz : Montan e Forest , Hil l 
Forest, Swam p Forest , an d Mangrov e Forest . I n thi s classification al l th e Dipterocarp s ar e 
included i n the Hil l Forest . 

3.4 Fores t Functiona l Classificatio n 

The Forest Functional Classe s (FFCs) have been developed an d applied i n Malaysia over the 
past decade. Th e FFCs are described i n a report (Anon , 1986 ) entitled Pengelasan Kawasan 
Hutan Simpanan Kekal  i n accordance t o Seksyen 10  (1), of the Nationa l Forestr y Act , 198 4 
along wit h guideline s fo r th e interpretatio n o f th e eleve n classe s whic h ar e legislate d i n th e 
Act. 

The FFCs are delineated on maps and used for fores t planning, management, and development 
purposes. Th e classe s zone the fores t reserve s fo r differen t function s an d therefore giv e the 
forest manage r a  broad overvie w fo r fores t plannin g an d management . I n addition , ther e i s 
a land classification whic h demarcate s al l land i n Peninsular Malaysi a fo r forestr y (propose d 
classification o f land for forestry i n Peninsular Malaysia) . Th e FFCs are classified a s follows: 
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Class a: Timber  production forest under  sustained yield 

These ar e fores t land s whic h ar e inherentl y productiv e o r wit h a  hig h timbe r production 
potential an d ar e capabl e o f supplyin g timbe r whic h ca n b e economicall y produce d unde r 
sustained yield , bot h fo r th e domesti c an d expor t markets . Generally , thes e ar e fores t land s 
with average slope of less than 40° and with easy to moderately difficult access . The y include 
Class 1(Superior) , Clas s 2  (Good) , Clas s 3  (Marginal ) an d par t o f Clas s 4  (Restrictive ) a s 
defined i n the pape r "Propose d classificatio n o f lan d fo r forestr y i n Peninsular Malaysia " by 
Mokand Than g (1983) . 

Class b: Soil protection forest 

These ar e fores t land s which ar e locate d i n environmentall y sensitiv e area s an d particularl y 
on steep terrain. Exploitatio n and the absence of vegetation cover could result i n soil erosion , 
flash floods, landslips , siltation, loss of nutrients and other forms of environmental degradation 
which would be detrimental to the well-being of the populace. Suc h forests, when destroyed , 
would requir e expensiv e alleviatio n an d rehabilitatio n works . The y includ e par t o f Clas s 3 
(Marginal), Class 5 (Conservation) and Class 6 (Poor) land. Classificatio n o f such forest ma y 
vary accordin g t o soil , geolog y an d rainfal l characteristic s o f the area . 

Class c: Soil reclamation  forest 

These ar e generall y low-lyin g fores t land s usually forme d throug h a  gradual proces s o f soi l 
accretion and forest formation , an d include forests established on reclaimed lands . The y may 
be seasonally o r permanently subjecte d t o inundation; mainly mangrov e and inlan d swamps . 
They ar e equivalen t t o Clas s 4  (Restrictive) land . 

Class d: Flood  control  forest 

These are forest land s that act as reservoirs for water storage during the monsoon season . Th e 
exploitation o f suc h forest s coul d resul t i n massiv e downstrea m floodin g whic h i s no t onl y 
undesirable bu t also detrimental t o both agricultura l crop s and human life . Suc h fores t land s 
can b e identifie d throug h historica l record s and meteorologica l dat a on flood-pron e area s in 
the country . Generally , the y includ e fresh-wate r swam p (seasonal ) an d th e pea t swam p 
forests. 

Class e: Water  catchment forest 

These ar e fores t land s whic h functio n a s a  regulating syste m agains t excessiv e run-of f an d 
have wate r retentio n capacities . The y ar e vita l fo r ensurin g th e suppl y o f wate r t o mee t the 
increasing demand fo r domestic, industrial and agricultural uses. Prope r management of such 
forests i s essential fo r th e maintenance o f desirable wate r quality , stabl e strea m flo w regime , 
and the avoidance o f damaging floods.  Generally , i t i s made up of hilly, foreste d lan d fro m 
which rainfal l flows  int o a  river system. Suc h fores t i s of particular importanc e wher e dams 
are constructed . 
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Class f: Forest  sanctuary for wildlife 

These are forest land s where indigenous wildlife exist s and which should be reserved fo r th e 
protection of biodiversity. Sanctuarie s may be established fo r th e protection o f one or a few 
species, bu t generall y the y ar e intende d fo r th e protectio n o f al l species . Suc h forest s ar e 
established to prevent the extinction of the already dwindling endangered specie s of flora and 
fauna in the country, and access are restricted only to authorised persons undertaking activities 
compatible wit h th e purpos e o f the sanctuaries . 

Class g: Virgin  jungle reserved  forest 

These ar e forest s whic h ar e establishe d t o serv e a s permanen t natur e reserve s an d natura l 
arboreta, a s controls fo r comparin g wit h the exploited an d silviculturally-treate d forests , an d 
as undisturbed natura l area s fo r genera l ecologica l an d botanica l studies . 

Class h: Amenity forest 

Under th e Nationa l Forestr y Policy , thes e forest s ar e define d a s fores t lan d whic h ar e 
conserved fo r variou s purposes suc h a s recreation, education , researc h an d protection o f th e 
country's uniqu e flora  an d fauna . 

Class i: Education forest 

These ar e fores t land s whic h ar e earmarke d o r reserve d fo r th e purpose s o f furtherin g 
education an d creatin g bette r publi c awarenes s wit h regar d t o th e vita l rol e o f fores t i n the 
preservation o f a  balanced physical , socia l an d economi c environment . 

Class j: Research  forest 

These are forest land s earmarked or reserved for research purposes. Amon g the research plots 
which hav e bee n se t u p throughou t th e countr y ar e Silvicultura l Plots , Phenologica l Plots , 
Forest Plantation Plots , Ecological Plots , Big Tree Plots, Hydrological Plots , and Growth and 
Yield Stud y Plots . 

Class k: Forest  for federal  purposes 

These ar e fores t land s earmarked o r reserve d fo r federa l purpose s suc h a s the settin g u p of 
Continuous Fores t Inventor y (CFI ) Plot s an d Researc h Stations . 

4.0 IMPORTANC E O F THE FOREST S 

Forests play a very significant rol e in furthering resource-base d industrialisation and the socio-
economic development of Malaysia. Besides , they have long been recognised as an important 
contributor to environmental stabilit y and better quality of life fo r the country. The y protect , 
maintain an d safeguar d fresh-wate r suppl y an d hel p kee p th e climat e stabl e an d reduc e th e 
level o f the carbon dioxid e content . Th e forests als o enrich the soil and prevent soi l erosion . 
Forest products are wide-ranging, fro m timbe r to furniture, medicines , food, pape r and many 
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other dail y necessities.  Th e majo r contributio n o f forest s i n Malaysi a i s described below . 

4.1 Environmenta l Protectio n an d Conservatio n 

Protection o f th e environmen t i s importan t t o Malaysia . Th e creatio n o f Permanen t Fores t 
Estates (PFE ) i s to ensur e tha t ther e wil l b e substantia l natura l fores t cove r t o maintai n th e 
quality o f the environment . T o furthe r conserv e variou s fores t an d ecologica l type s i n thei r 
original condition , Malaysi a ha s se t asid e pockets o f virgi n forest . Thes e pockets , know n as 
Virgin Jungl e Reserve s (VJRs) , were establishe d t o serv e a s permanent natur e reserve s an d 
natural arboreta ; a s control s fo r comparin g harveste d an d silviculturally-treate d forests ; an d 
as undisturbed natura l forest s fo r genera l ecologica l an d botanica l studies . 

The protection forest s withi n th e PFE are further classifie d int o soi l protection forests , flood 
control forest s an d wate r catchments . Currently , th e exten t o f wate r catchmen t forest s 
(forested watersheds ) fo r majo r dam s are 270,000 h a which ar e locate d i n Kedah (Ped u and 
Muda dams) , Terenggan u (Kenyi r dam) , an d Pera k (Temenggo r dam) . Additionally , tw o 
watershed management research programmes have been initiated to provide hydrological dat a 
in differen t type s o f lan d use . Thes e ar e th e Nationa l Programm e fo r Experimenta l an d 
Representative Basin s an d th e Fores t Hydrologica l an d Conservatio n Programm e whic h ar e 
wide-ranging an d multi-disciplinar y i n concep t an d approach . 

Harvesting i s carefully controlle d to minimise damage. Fo r instance, the effect o f harvesting 
operations o n soi l erosio n an d sedimentatio n o n rive r system s ar e bein g controlle d b y th e 
enforcement o f regulation and guidelines for logging operations. Thus , the documentation and 
implementation o f the "Fores t Harvestin g Guidelines" , the "Fores t Engineering Plan " and the 
"Standard Roa d Specification" . Step s are currently bein g taken to formulat e Environmenta l 
Impact Assessment (EIA) guidelines specifically fo r the various forestry activitie s as required 
under th e Environmenta l Qualit y Act , 197 4 (Amende d 1995) . 

Malaysia ha s als o recognise d th e urgen t nee d t o conserv e geneti c resource s o f endangere d 
forest tre e specie s an d i s currentl y undertakin g a  projec t o n in  situ  conservatio n o f fores t 
genetic resources . Thi s projec t wil l inventoris e th e curren t VJR s i n orde r t o asses s th e 
stocking an d distributio n o f specie s fo r effectiv e resourc e conservation . 

4.2 Fores t Industrie s 

In recen t years , th e fores t industrie s o f Malaysi a hav e rapidl y move d awa y fro m th e 
manufacture o f low-valu e primar y products . Th e mai n fores t industrie s toda y consis t o f 
sawmilling, pane l produc t industr y (veneer , plywood , particl e board , blockboard , an d 
fibreboard) moulding/joiner y industr y an d furnitur e industry . Other s includ e secondar y an d 
tertiary processin g industrie s suc h a s timbe r treatment , laminate d board , boxe s an d crates , 
pencil factories , matc h factorie s an d parque t floorin g plants . Realisin g th e rol e o f fores t 
industries i n improvin g th e socio-economi c leve l o f th e rura l population , step s hav e bee n 
taken to encourage the setting up of small-scale, rural-based industries using non-timber fores t 
produce suc h a s rattan an d bambo o a s raw material s (Figure s 5  and 6) . A  lis t o f importan t 
forest-based industrie s i s in Table 3 . 
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Table 3 : Forest Industrie s i n Peninsular Malaysi a 

Type O f Industr y 
Sawmill 
Plywood/Veneer Mil l 
Moulding plan t 
Furniture/woodworking/joinery factor y 
Blockboard plan t 
Chipboard plan t 
Moulded particleboar d plan t 
Medium Densit y Fibreboar d plan t 
Woodwool/wood cemen t boar d plan t 
Rubberwood mil l 
Kiln Dryin g plan t 
Timber treatmen t plan t 
Pallets/boxes/crates factor y 
Laminated boar d plan t 
Pencil factor y 
Parquet floorin g factor y 
Wooden Hous e prefabricatio n plan t 
Match factor y 
Rattan/bamboo factor y 
Woodchip plan t 

Number (units ) 
710 
49 

111 
>2300 

12 
4 
4 
4 
2 

106 
120 
117 
200 

16 
3 

25 
10 
4 

73 
1 

Malaysian timbers ar e graded i n accordance t o the Malayan Timber Gradin g Rule s (MTGR ) 
prior t o use bot h domesticall y an d fo r export . I t shoul d als o b e noted tha t th e MTG R hav e 
gained globa l acceptanc e a s internationally-recognise d tropica l timber-gradin g rules . 

Except for a  small number of integrated timber complexes that have been established by State 
Economic Developmen t Corporations , mos t o f the timber industr y i n Malaysi a i s owned b y 
the privat e sector . Th e fores t industr y hav e bee n identifie d a s on e o f th e resource-base d 
industries t o b e furthe r develope d a s a n importan t export-oriente d sector . I t i s th e 
Government's objective to make Malaysia a major produce r of high value-added, wood-base d 
products i n the worl d market . Specifically , i t i s envisaged tha t Malaysi a shoul d becom e a n 
important furnitur e an d joinery/moulding s centre . Variou s polic y measure s hav e bee n 
implemented t o creat e a n environmen t conduciv e t o th e accelerate d growt h o f th e sector . 
However, th e fores t industrie s secto r stil l ha s t o brac e itsel f fo r a n environmen t o f stif f 
competition, growin g protectionis m an d mountin g pressure s o f environmentalis m an d 
conservation, i f i t i s to successfull y carv e a  niche fo r itsel f i n the internationa l market . 

4.3 Socio-Economi c Contributio n 

As a  natura l renewabl e resource , th e fores t ha s contribute d significantl y toward s th e socio -
economic development o f Malaysia. Th e importance of forestry i n Malaysia can also be seen 
from it s contribution to Malaysia's foreign exchang e and earnings. Incom e from forestr y an d 
related industries has consistently been among the top five income-earners for the country and 
for a  few years in the 1970 s it was even among the top two. Th e forestry secto r also provides 
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income an d employmen t fo r a  large sectio n o f the population . I t ha s been estimate d tha t a t 
least 0. 5 millio n peopl e ar e associate d i n one way o r anothe r wit h th e forestr y sector . Thi s 
can b e furthe r elaborate d a s follows : 

(i) Th e tota l expor t valu e o f timbe r product s (excludin g ratta n an d woode n furniture ) 
amounted to nearly FOB RM 3 billion, constituting abou t 2% of the total gross export 
receipts of Peninsular Malaysia at FOB RM 14 4 billion. At the national level , the total 
export valu e o f timbe r an d timbe r product s (includin g ratta n an d woode n furniture ) 
recorded almos t FO B RM 1 4 billion o r 9% of the total expor t receipt s of the countr y 
at FO B R M 15 4 billion . 

(ii) Revenu e derived from the forest i n the form of royalties, premium, forest developmen t 
fund, an d other s represen t a  considerabl e an d importan t proportio n o f th e Stat e 
Government's tota l income , while a t the federal level , export ces s and incom e tax are 
collected. Th e tota l fores t revenu e collecte d b y th e variou s Stat e Government s i n 
Peninsular Malaysi a amounte d t o RM 391 million . O f thi s total , R M 270 million o r 
69% o f th e tota l revenu e wa s use d t o financ e Stat e fores t administration s an d 
development. 

(iii) Th e forestr y secto r provide d direc t employmen t fo r mor e tha n 92,00 0 person s an d 
about 80 % ar e i n th e downstrea m industrie s includin g sawmilling , plywood/veneer , 
moulding, furnitur e an d othe r woo d an d non-woo d factories . Mor e tha n R M 50 0 
million wer e paid ou t i n term s of annua l salarie s and wage s for worker s involve d in 
the forestr y sector . 

(iv) Tota l investment estimated in the major wood-base d industrie s in Peninsular Malaysi a 
was RM 1,83 4 million . O f this total, RM 933 million or 51 % wer e in the sawmillin g 
industry, RM 672 million or 37% in the plywood/veneer industr y and RM 229 million 
or 12 % in the wood-mouldin g industry . 

Apart fro m thei r monetar y value , forest s hav e man y intangibl e function s an d a n aestheti c 
value. The y als o pla y importan t protectiv e function s suc h a s th e maintenanc e o f 
environmental stability , minimisatio n o f damage to rivers and agriculture lan d b y floods an d 
erosion an d th e safeguardin g o f wate r supplies . I t mus t b e stresse d tha t th e succes s an d 
development o f the agricultural secto r depends very much on the protective role of the forest . 

The non-wood fores t produc e i s now becoming as important, comparabl e to timber, wit h the 
increase i n demand . Harvestin g i t i s als o les s destructiv e tha n logging . Thes e non-woo d 
products includ e rattan , bamboo , fruits , resi n an d other s o f ornamental an d medicina l value . 
The food securit y provide d b y the forest i s very importan t i n the rural areas , and to the large 
populace wh o liv e withi n it s vicinity , particularl y i n Saba h an d Sarawak . 

4.4 Educationa l an d Socia l Benefit s 

The rainforest o f Malaysia provides us with many opportunities for education and recreational 
enjoyment suc h a s bird-watching , hiking , swimming , mountain-climbin g an d camping . A 
waterfall i n th e forest , fo r instance , i s a  sourc e o f beaut y an d enjoyment , an d inspire s 
picnickers, tourist s an d holiday-maker s t o relax an d unwind . 
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The need for recreational areas in the forest was recognised, and in 1967 , following the advent 
of hig h economi c growt h an d rapi d urbanisatio n i n the country , suc h area s wer e develope d 
to cater fo r outdoo r recreation , includin g picnicking , camping , hiking an d swimming . No w 
there are at least 98 of these areas, popularly known as Hutan Lipur, in every shape and sizes, 
each with it s own uniquenes s al l ove r th e country . 

The forest provide s excellent 'natura l laboratorie s and classrooms' fo r students , researchers, 
scientists an d artists . The y ca n increas e thei r knowledg e i n th e fields  o f botany , zoology , 
chemistry, geography , geology , medicin e an d other s b y studyin g th e forest . Th e fores t 
enriches ou r live s i n many ways . Suc h recognitio n ha s mad e Malaysi a strongl y committe d 
to ensuring th e sustainabl e managemen t o f it s natura l resource . 

A variet y o f fruit s ar e foun d i n th e natura l forest s whic h ar e o f economi c valu e t o loca l 
communities. Thes e includ e Parkia  speciosa  (Petai) , Durio  zibethinus  (Durian) , Mangifera 
spp. (Macang) , Piihecellobium  jirinya  (Jering) , P.  bubalinum  (Kerdas ) an d Baucaria  spp. 
(Tampoi). Th e deman d fo r thes e fruit s ha s bee n o n the increas e an d the y fetc h hig h price s 
in the cities and towns. Malaysi a has embarked on traditional frui t tre e planting to meet this 
demand. Mor e tha n 260 0 h a o f P. speciosa,  D.  zibethinus  an d othe r frui t tree s hav e bee n 
planted alon g fringe s o f fores t reserve s near existing villages to supplement th e need s of the 
rural populatio n an d improv e thei r subsistenc e requirements . Thi s obligatio n i s a  socia l 
gesture to incorporate community forestry int o the hearts of the people who live in its vicinity, 
and hel p to reduc e th e encroachmen t o r unnecessar y fellin g o f trees . 

For centurie s Malaysian s hav e bee n usin g ratta n an d bambo o fo r numerou s applications . 
Passed o n fro m generatio n t o generation , th e us e o f thes e material s ha s expande d int o a 
productive industry , althoug h th e sustainabl y o f suppl y i s bein g threatene d du e t o over -
exploitation an d necessitates complementary cultivation . Thus , in addition to planting i n the 
natural forest , rattan , fo r instance , i s also being planted i n rubber plantation s and i n between 
rows o f som e fast-growin g fores t plantation . 

Out o f th e 5 0 bambo o specie s foun d i n th e forests , 1 1 ar e currentl y commerciall y viable . 
About 250,00 0 tonne s ar e harveste d annually , bot h fro m cultivate d an d natura l stands . 
Among th e item s fashione d fro m bambo o ar e handicrafts , utensils , chopsticks , traditiona l 
brushes, furnitur e an d scaffoldin g materia l fo r th e constructio n industry . 

Remedies fo r ailment s an d wound s ar e also foun d i n the forest . I n Malaysia , effectiv e cure s 
has lon g bee n derive d fro m roots , leaves , stems , fruits , fungi , flowers  an d eve n th e bar k o f 
certain trees and plant s for traditional herbal medication to treat wounds, snakebites, diabetes, 
fever, kidne y ailments , hig h bloo d pressure , migraine , poisoning , digestiv e problem s an d a 
variety o f othe r ills . 

These divers e resource s an d benefit s hav e resulte d i n th e fores t bein g looke d upo n a s a 
valuable asse t whic h merit s continued managemen t an d reinvestment . Malaysi a i s spending 
much time , mone y an d effor t toward s fores t regeneratio n an d rehabilitatio n t o ensur e it s 
perpetuity an d sustainabilit y o f these natura l resources . 
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4.5 Fores t Conservatio n an d Biodiversit y 

Malaysia is fully awar e of the immense diversity of biological specie s in its rainforest. Thes e 
rich specie s o f flora  an d faun a ar e a n importan t natura l heritage . Hence , i n lin e wit h th e 
concept of sustainable fores t management , development and conservation, Malaysia has , over 
the years, established a  network of protected areas for the conservation of biological diversity . 
Some of these national parks , wildlife reserve s and sanctuaries , nature parks, bird sanctuarie s 
and marin e park s hav e bee n gazette d a s conservatio n forest s sinc e th e 1930s . Th e larges t 
national park is the Taman Negara covering 434,351 ha. I t was gazetted i n 193 9 and consist s 
of virgi n fores t o f variou s fores t types . Currently , Malaysi a ha s 1.3 9 millio n h a o f 
conservation area s protecte d b y legislatio n (Tabl e 4) , o f whic h 1.0 6 millio n h a ar e locate d 
outside th e Permanen t Fores t Estat e (PFE ) whils t anothe r 0.3 3 millio n h a ar e within . 

Table 4 : Area s Unde r Nationa l Parks , Wildlif e an d Bir d Sanctuarie s i n Malaysia , 
(million ha ) 

Region 

Peninsular Malaysi a 

Sabah 

National Par k 

0.43 

0.26 

Wildlife an d Bir d 
Sanctuary 

0.31 

0.14 

Total 

0.74 

0.40 

Sarawak 0.0 8 0.1 7 0.2 5 

Malaysia 0.7 7 0.6 2 1.3 9 

An additional area of 1.4 2 millio n ha is under consideration fo r future reservation : about 0.67 
million ha are in Peninsular Malaysia, located in the Permanent Forest Estate and 0.75 million 
ha ar e i n Sarawa k comprisin g te n nationa l park s and fou r wildlif e sanctuaries . Priorit y fo r 
conservation i s given to special habitats such as wetland areas , open lakes ecosystem, quartz -
ridge forest s an d limeston e formations . 

In thi s context , Malaysi a ha s draw n u p a  comprehensiv e lis t o f plant s an d animal s t o b e 
protected. Currently , man y o f these , suc h a s the tiger,  rhinoceros,  slow loris  an d eve n th e 
birdwing butterfly are fully protecte d by law. Th e Department of Wildlife an d National Park s 
in Peninsula r Malaysi a run s activ e programme s t o conserv e th e large r mammals . I n Saba h 
and Sarawak , the Forest Department s manage wildlife rehabilitatio n centre s for wil d animal s 
with specia l emphasi s o n th e orang  utan.  Complementin g thes e effort s ar e man y othe r 
programmes, co-ordinate d b y a  Nationa l Steerin g Group , t o conserv e th e plan t geneti c 
resources o f the country . On e suc h programme i s the conservation o f wil d frui t trees . Th e 
Forestry Departments in Peninsular Malaysia have also recognised the urgent need to conserve 
genetic resourc e o f endangere d fores t tre e specie s an d ar e currentl y undertakin g th e projec t 
on in situ conservation of forest genetic resource. Thi s project wil l inventorise existing Virgin 
Jungle Reserves (VJRs) in order to assess the stocking and distribution of species for effectiv e 
resource conservation . Malaysi a i s also include d i n a  current projec t o n Plannin g Practica l 
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and Cost-Effective Strategie s for Genetic-Resource Conservation of Commercial Tree Species 
in Tropica l Asi a an d th e Pacifi c bein g undertake n b y th e ASEA N Institut e o f Fores t 
Management (AIFM ) fo r th e Internationa l Tropica l Timbe r Organisatio n (ITTO) . 

These VJR s ar e pocket s o f virgi n fores t representin g variou s fores t an d ecologica l type s i n 
their original condition and were established to serve as permanent nature reserves and natural 
arboreta whic h ca n ac t as controls fo r comparin g harveste d an d silviculturally treate d forest s 
and fo r genera l ecologica l an d botanica l studies . Sinc e it s inceptio n i n 1950 , a  tota l o f 7 2 
VJRs covering 21,271 h a have been established throughout Peninsular Malaysia while Sabah 
has a  total o f 48 VJRs coverin g a n area o f 88,29 9 ha . These VJR s represen t sample s o f the 
many type s o f virgi n fores t foun d i n the country an d ar e located i n the PFEs . Sarawa k ha s 
virgin area s know n a s Totally Protecte d Area s (TPA ) coverin g a  total o f 110,00 0 ha . 

To ensure tha t th e detrimenta l effect s o n the environment arisin g fro m fores t harvestin g ar e 
minimised, Malaysi a ha s embarke d o n comprehensiv e studie s t o monito r an d evaluat e th e 
impact o f fores t harvestin g o n yiel d o f wate r i n hil l fores t an d sedimen t yiel d downstrea m 
resulting fro m loggin g activities . Thes e stud y area s ar e locate d i n th e Sunga i Teka m 
Experimental Basi n fo r th e lowlan d fores t establishe d i n 1973 , an d th e Jengk a an d Buki t 
Berembun Experimenta l Basin s fo r th e hil l fores t establishe d i n 1978 . Initia l result s fro m 
these studie s indicate d tha t hydrologica l parameters , suc h a s wate r yield , wate r qualit y an d 
sediment yield, reverted back to their original conditions, i.e. prior to logging, within a period 
of three to four years . Thes e studies have since been continued to be monitored by the Forest 
Research Institute  o f Malaysia . 

4.6 Forestr y an d Ecotouris m 

Malaysia ha s a  wid e rang e o f fores t habitats , stretchin g fro m th e mangrov e an d riparia n 
fringes t o th e montan e forests . Peninsula r Malaysi a alon e ha s a n are a o f 745,99 7 h a 
established a s nationa l par k an d wildlif e reserve s no t includin g th e 7 2 VJR s an d 7 9 
recreational fores t areas . I n Sabah , 265,79 4 ha are managed a s national park s while anothe r 
141,200 ha are wildlife reserves . Th e total area of Sarawak under national parks and wildlif e 
reserves i s more tha n 252,87 0 h a (MPI , 1988) . 

Forest makes up an important resource for recreation. Th e literature of forestry abound s with 
references to the intangible benefits provided by forest recreation . I n Malaysia, the increasing 
demand fo r fores t recreatio n ha s longe d bee n anticipate d (Sheik h Al i ,  1983) . Th e numbe r 
of recreational forest s tha t were se t aside i n The Firs t Malaysia Pla n (1966 - 1970 ) was only 
two and this increased to 25 in the Third Malaysia Plan (1976 - 1980 ; and to 37 in the Fourth 
Malaysia Pla n (198 0 -1985) becaus e o f the continue d deman d (Jali l an d Chee , 1983) . 

The population o f Malaysi a wa s growing a t a  rate o f 2.7% annually i n the 1970 s (Drysdale , 
1981) an d th e curren t rat e ha s remaine d fairl y consisten t a t 2.3 % (FAO , 1995). A  large r 
percentage o f thi s populatio n (no w clos e t o 20 million ) wil l be youthfu l an d well-educate d 
(Wan Sabri Mansor , 1983) . Couple d with increased income , leisure time and better mobility , 
the rapid rat e o f industrialisatio n an d urbanisation experience d b y the countr y ha s increase d 
awareness and need for more recreational space s which are clean and peaceful, awa y from the 
urban concret e jungle. 
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Forestry ha s a n importan t rol e t o pla y i n natur e touris m (Laarma n &  Durst , 1987 ) whic h 
requires efficien t managemen t o f th e natura l resource s an d a n understandin g o f th e rol e o f 
trees in the ecosystem. Man y foreste d area s are suitabl e fo r ecotourism . Facilitie s availabl e 
within th e nationa l park s ar e generall y adequat e fo r thi s purpose . I f manage d o n a 
commercial basis , the y ar e abl e t o cate r fo r bot h domesti c an d internationa l tourist s (Yap , 
1992). Th e potential o f ecotourism i n Malaysia i s enormous. I t can serve a dual purpos e o f 
enhancing publi c awarenes s and appreciatio n o f aestheti c conservatio n effort s a s well a s the 
ability t o ta p a n economi c retur n fro m th e foreste d area s withou t excessiv e damag e t o th e 
natural beaut y an d resources . 

5.0 DEVELOPMEN T O F FORES T MANAGEMEN T 

The forests i n Peninsular Malaysi a hav e been systematically manage d sinc e the beginning o f 
this century when the first Forest Officer wa s appointed in 1901 . Ove r the years, ecologically 
and environmentally sound forest conservation and management practices have been developed 
to ensur e fores t renewa l an d sustainabl e yiel d o f timbe r an d othe r products . Th e earlie r 
silvicultural managemen t system s wer e primaril y concerne d wit h improvin g th e existin g 
timber cro p for futur e exploitation . Ver y fe w timber specie s were harvested, then , an d tree s 
were felled selectivel y accordin g to the requirements of good forest management , suc h as the 
removal o f th e overmatur e trees , an d thos e whic h migh t compet e wit h favoure d specie s 
(Thang, 1986) . 

Market demands , however , increase d tremendousl y afte r 1960 s and couple d wit h aggressiv e 
land developmen t project s an d nation-buildin g afte r independence , over-exploitatio n wa s 
rampant. Thi s le d to a  crisis situatio n whereb y i t was forecasted i n 198 0 that b y year 2000, 
Malaysia woul d becom e a  net importe r o f timber a s opposed t o enjoyin g th e statu s o f a  top 
exporter, then . I f thi s happens , th e balanc e o f trad e woul d certainl y b e affecte d and , 
subsequently, th e wood-based an d related industrie s would eithe r be forced t o scale-down or 
close dow n altogether . Thi s coul d lea d t o retrenchmen t o f worker s an d highe r price s o f 
timber products . Th e social , economic and political implication s of the consequences shoul d 
never b e underestimated . I n fact , rumou r wa s rif e tha t th e timbe r trad e wa s destine d t o be 
a sunse t industr y an d timbe r merchant s wer e bus y diversifyin g int o othe r trades . Positiv e 
measures, however, including intense research activities and reduction of the allowable annual 
coupe, wer e undertake n t o fac e an d preven t th e impendin g timbe r crisi s fro m happenin g i n 
the country . 

The grea t concer n regardin g fores t managemen t i n Malaysia , ca n bes t b e understoo d b y 
tracing the past developments of previous silvicultural and management practices. Th e history 
of forestry practice s can be conveniently divided into three major eras , namely: the Pre-World 
War Era (Before 1940) ; the Pre-Independence Er a (1940 - 1957 ) and the Post-Independenc e 
Era (Afte r 1957) . Thes e period s wer e marke d wit h ver y distinc t an d interestin g political , 
technological a s wel l a s economic development s which , t o a  large extent , hav e affecte d th e 
management o f the Dipterocar p forest s i n the country . 

18 



5.1 Th e Pre-Worl d Wa r (Before 1940 ) 

The first  Fores t Departmen t i n the then 'Malaya ' (no w Peninsular Malaysia ) wa s formed i n 
1883 unde r th e Contro l o f th e Singapor e Botani c Garden s t o cove r th e Strait s Settlement s 
which included Malacca , Penang and the Dindings (now part of Perak). Fro m 1895 , this duty 
was transferred t o th e Lan d Offic e togethe r wit h thos e o f th e forest s i n the the n 'Federate d 
Malay States ' unti l 190 1 when the Malayan Forest Service was established t o serve all the 11 
states i n the Peninsular . 

The early forest operation s in the country placed specia l emphasis on the natural reproductio n 
and stan d improvemen t o f lowlan d forest s ric h i n Palaquium gutta  tree s an d othe r valuabl e 
hardwood timber s suc h a s Merba u (Intsia  palembanica)  an d Chenga l (Neobalanocarpus 
heimii). Th e P.  gutta  tre e wa s felle d fo r it s late x (geta h taban ) whic h fetche d hig h price s 
during thos e days and becam e a  major export-earne r o f the Federated Mala y State s unti l the 
early 1920s . Othe r specie s o f th e sam e Palaquium  genu s wer e als o utilise d fo r thei r late x 
such a s P.  maingayi  fo r it s 'geta h sundex ' an d P . obovatum  fo r it s 'geta h putih' . Th e 
exploitation o f naturally  durabl e heav y hardwoo d i n th e Stat e lan d forest s was , however , 
essentially on a small-scale basis due to lack of mechanisation and the very restricted demand . 
Plantations o f P.  gutta  an d rubbe r (Hevea  brasiliensis)  wer e als o trie d beside s enrichmen t 
planting o f Chengal . 

During th e year s 191 0 t o 1915 , a  serie s o f stan d improvemen t fellin g an d silvicultura l 
treatments wer e designe d an d carrie d ou t o n a  trial-and-erro r basi s wit h th e objectiv e o f 
favouring th e growth of  P.gutta  pole s and other more valuable timber tree species . Som e of 
these treatment s wer e foun d t o b e successfu l leadin g t o th e recommendatio n tha t natura l 
regeneration shoul d be preferred t o planting. Afte r 1915 , few departmental work s were done 
owing to shortage o f staf f durin g the First Worl d Wa r and the economic slump of the 1920s . 
By 1926 , th e variou s tendin g an d fellin g operation s wer e convenientl y divide d int o thre e 
distinct classe s fo r differen t objectives : 

(i) Departmental  Improvement  Felling 
The operatio n her e i s t o assis t th e mos t preferre d tree s o f certai n age s b y removin g 
inferior species . 

(ii) Departmental  Regeneration  Felling 
The intentio n her e i s t o assis t ne w natura l regeneratio n o f th e mos t preferre d tre e 
species b y removin g th e inferio r specie s befor e th e felling . 

(iii) Normal  (Commercial)  Regeneration  Felling 
The operatio n i s fo r simila r purpose s a s (i ) an d (ii ) bu t contracte d ou t t o othe r 
agencies a t a  profit . 

The Departmental Improvemen t Felling went out of favour b y 193 2 (Hodgson, 1932) . Whil e 
the secon d an d thir d method s ha d a  grea t dea l o f similarit y wit h th e classica l shelterwoo d 
systems where the original fores t canop y was gradually removed over a period of eight to ten 
years. Th e 'Seedling s Felling ' syste m wa s formulate d i n 192 7 an d require d a  five-year 
regeneration perio d wit h severa l clearings . Thi s operation involve d th e gradua l removal , i n 
several stages , o f th e inferio r specie s befor e th e fellin g o f th e usefu l specie s wa s permitted . 
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These commercia l operation s supplie d a  marke t fo r firewoo d an d fo r adde d revenu e t o th e 
Forestry Department . Th e sequenc e o f operations i s outlined i n Table 5 . 

Table 5 : Sequenc e o f Operation s fo r Commercia l Regeneratio n Fellin g 

Year 

n-1 

n 

n+2 or +3 

n + 4 

n+5 

n+6 

n+7 

Operation 

P Fellin g o f unmarke d clas s 2  poles unde r 2 0 c m db h 

Sl Firs t seedlin g fellin g o f marke d clas s 2  trees 

Cl Firs t cleaning , i f necessar y 

S2 Secon d seedlin g fellin g o f marke d clas s 2  trees 

C2 Secon d cleanin g 

F Fina l fellin g o f marked clas s 1  trees provide d 
successful regeneratio n i s verified i n C2 

C Clearin g afte r final  felling , i f necessar y 

Regeneration Fellin g involve d girdlin g rather than felling . Girdlin g help s to reduce damag e 
to th e residua l stand , deprive s climber s o f th e convenien t ladde r o f a  fallen bu t stil l stron g 
crown, and slows down the increase of light, thereby givin g trees more chance of competin g 
with th e mor e rapidl y respondin g ligh t demandin g climbers . Thi s operatio n wa s profitabl e 
as long a s there wa s a  high deman d fo r fuelwood , bu t with th e ever-increasing competitio n 
from coal , oi l and electricit y greate r number s o f unwanted tree s had to b e removed b y dee p 
girdling. Th e los s i n revenue , couple d wit h costl y girdlin g operations , resulte d i n th e 
evolution o f a cheaper an d more efficient i n tree-killing operation s by the use of an aqueou s 
solution o f sodiu m arsenat e poure d int o a  shallo w frill-girdl e roun d th e tree . Th e 
Departmental Regeneration Felling, then, became known as Regeneration Improvement Felling 
(RIF), an d correctl y thi s shoul d onl y b e applie d t o th e departmenta l operation s (Tabl e 6) . 
However, i t appeare d t o b e a  standar d practic e t o refe r t o eithe r typ e o f regeneratio n 
inducement a s RIF , i n vie w o f th e considerabl e similarit y betwee n them . Moreover , fro m 
about 193 5 onwards , a s the deman d fo r firewood  decrease d i n the fac e o f competitio n fro m 
alternative source s o f fuel , an d a s th e marke t fo r minin g pole s becam e mor e limited , 
departmental operation s becam e increasingl y widel y applied . 

During the period 1935-1941 , there was a severe decline i n the demand fo r firewoo d du e to 
the introduction o f other fuels. However , the development o f medium-powered sawmill s and 
the shortag e o f supplie s fro m accessibl e Stat e Lan d forest s ha d le d to a n increasin g deman d 
for timber from th e Forest Reserves and less selective timber exploitation and to the evolution 
of 'sawmil l silviculture ' (Barnard , 1954) . A s researc h result s bega n t o becom e availabl e 
during thi s period, i t was also realised tha t successfu l regeneratio n coul d b e established wit h 
fewer cleanings . Ther e wer e suggestion s tha t cleanin g o f th e regeneratio n carrie d ou t afte r 
exploitation was completed, i n contrast to the pre-treatment involved , combined with poison-
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Table 6 : Sequenc e o f Operations fo r Departmenta l Regeneratio n Improvemen t 
Felling (RIF ) 

Year 

n 

n +  3  or +  4 

about n  +  5 

about n  +  7 

Operation 

GC1 Firs t girdlin g o f inferio r specie s 
and cleanin g 

GC2 Secon d girdlin g an d cleanin g 

C3 Cleaning , i f necessar y 

F Fina l fellin g o f marked tree s 

girdling o f th e remainin g larg e tree s woul d ordinaril y suffice . Ther e wa s als o a  genera l 
introduction o f cheap poison-girdling b y the application o f sodiu m arsenat e a t 0.25 -  0. 5 k g 
per litr e o f wate r t o the fril l (Mead , 1940) . 

In 1938 , a  schem e wa s devise d o n a n all-Malaya n basis , o f settin g asid e a  tota l o f abou t 
404,860 ha. of reserved forest s fo r the purpose of intensive management fo r the future timbe r 
requirements o f th e countr y wit h th e assumptio n tha t eac h hectare , i f area s ric h i n primar y 
hardwoods were chosen, woul d produce a n average of 0.70m 3/ha o f primary hardwood s and 
2.8m3/ha o f othe r timber s annually . On e third o f this area was supposed t o be managed fo r 
Heavy Hardwoods and the other two-thirds for Medium and Light Hardwoods. The ambitious 
plan, however, did not materialise fo r various reasons, particularly i n relation to the Japanese 
occupation durin g th e Secon d Worl d Wa r i n the early 1940s . 

5.2 Th e Pre-Independenc e Er a (194 0 -  1957 ) 

During th e perio d o f th e Japanes e occupatio n o f Malay a fro m 194 2 t o 1945 , ther e wa s 
considerable destructio n o f accessibl e foreste d land s du e t o th e conversio n int o agricultura l 
land fo r foo d growing . Abou t 14,20 0 ha . under regeneratio n fellin g an d 5,30 0 ha. o r nearly 
half o f th e full y regenerate d forest , then , wer e destroyed . Uncontrolle d timbe r exploitatio n 
on Stat e Lan d forest s an d i n Fores t Reserve s occurre d an d n o silvicultura l operation s wer e 
carried out . 

After th e Secon d Worl d War , the RIF was discontinued becaus e o f the increased deman d fo r 
raw material s wit h increasin g numbe r o f sawmill s an d th e us e o f heav y machiner y i n 
harvesting. Moreover , i t was observed tha t man y o f the untended clear-fellin g mad e durin g 
the Japanes e Occupation , an d tha t o f th e suspecte d 'stor m forests' , containe d adequat e 
advanced seedling s regeneratio n whic h wer e presen t o n th e groun d a t th e tim e o f felling . 
These seedling s ha d survive d undamage d an d had grow n rapidl y t o for m th e dominan t cro p 
without an y assistanc e whil e th e slowe r growin g 'economi c species ' ha d forme d th e sub -
dominant crop . Seedling s already on the ground wer e also observed to respond immediatel y 
to a  sudde n drasti c canop y opening . Thi s le d t o th e formulatio n o f th e Malaya n Unifor m 
System (MUS ) i n 1948 . I t i s basicall y a  syste m fo r convertin g th e comple x lowlan d 
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dipterocarp fores t t o mor e o r les s even-age d stand s containin g mor e commercia l specie s 
(Wyatt-Smith, 1963) . 

The matur e cro p i s harveste d i n on e singl e fellin g o f al l tree s abov e 4 5 cm . db h fo r al l 
species. Thi s allow s th e natura l regeneratio n o f varyin g age s whic h ar e mainl y th e light -
demanding mediu m an d hardwoo d species . Th e fellin g operatio n i s followe d b y a  poison -
girdling operatio n o f defectiv e relic s an d non-commercia l specie s dow n t o a  minimum o f 5 
cm dbh . A  linear stri p sampling i s carried ou t a t leas t fiv e year s later t o verify th e presenc e 
of sufficien t regeneratio n an d t o determin e suitabl e silvicultura l treatments . 

The succes s o f th e MU S syste m depend s o n th e presenc e o f adequatel y well-distribute d 
stocking o f seedling s o f economi c specie s a t th e tim e o f felling ; complet e remova l o f th e 
original canop y throug h poison-girdlin g o f al l remainin g larg e tree s an d othe r specie s 
considered a s non-commercia l dow n t o 5  c m dbh. ; n o tendin g o f re-growt h i s necessary ; 
maintenance o f goo d ne w canop y t o preven t th e redevelopmen t o f climbers ; an d linea r 
samplings carrie d ou t a t regula r interval s t o asses s th e regeneratio n statu s o f th e seedlings . 
The norma l sequenc e o f operation s unde r th e MU S i s shown i n Table 7 . 

The end o f the 1940 s and early 1950 s saw a great increase in world deman d fo r timber . Th e 
introduction o f preservative s an d timbe r treatmen t technolog y couple d wit h researc h 
intensification o f th e mixe d unclassifie d timbe r resulte d i n a  larg e surplu s o f unacceptabl e 
timber i n the market . Th e deman d fo r inlan d firewoo d durin g th e period was , on th e othe r 

Table 7 : Sequenc e o f Operatio n unde r th e Malaya n Unifor m Syste m 

Year 

n -  1½ 

n to n  +  1 

n +  3  to n  +  5 

n +  1 0 

n + 20, n  + 40 etc. 

Operation 

Linear samplin g ( 2 m  x 2 m) o f regeneration , an d 
enumeration o f merchantabl e trees . 

Exploitation, followe d b y poison-girdlin g dow n t o 5  cm 
dbh. 

Linear samplin g (  5  m x 5  m) o f ne w crop , followe d b y 
cleaning, climbe r cuttin g an d poison-girdlin g a s required . 

Linear samplin g (1 0 m  x 1 0 m) o f ne w crop , followe d b y 
treatment a s required o r passe d a s regenerated . 

Sampling an d thinnin g a s required . 

hand, reduce d virtuall y t o nil . Toward s th e en d o f th e 1950s , plans wer e draw n u p whic h 
showed th e futur e requiremen t i n Peninsula r Malaysi a o f a n overal l productiv e fores t estat e 
of 3.2 4 millio n ha . 
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5.3 Th e Post-Independenc e er a (Afte r 1957 ) 

With th e achievemen t o f independenc e i n 1957 , ther e wa s a  grea t reviva l i n silvicultura l 
interest an d activity . Th e "Manua l o f Malaya n Silvicultur e fo r Inlan d Forests " (Malaya n 
Forest Recor d No . 23) , whic h subsequentl y becam e th e mos t importan t sourc e boo k o f 
Malaysian silvicultur e an d managemen t unti l today , wa s published i n 1963 . 

The earl y 1960 s als o sa w a  tremendou s driv e i n rura l developmen t resultin g i n a  grea t 
pressure o n th e accessibl e Lowlan d Fores t Reserves , mos t o f whic h wer e the n unde r 
regeneration. Concern s wer e expresse d a s som e Stat e Government s bega n exploitin g Stat e 
Land forest s fo r conversio n t o othe r non-forestr y activities . Th e operatio n o f th e Nationa l 
Land-Use Polic y base d o n th e Lan d Capabilit y Classificatio n (LCC ) whic h wa s adopte d i n 
1964, ha d pushe d forestr y t o th e hil l forest s an d thos e o n th e non-agricultura l soil s i n th e 
lowlands. Unfortunatel y attempt s to apply the MU S to the hil l forest s me t with failure s du e 
to the inherently differen t characte r of these forest s a s compared to the lowland dipterocarps . 
The terrain wa s more difficult , th e stocking wa s uneven, and the natural regeneratio n o n the 
forest floor  wa s insufficien t befor e logging . Seedlin g regeneratio n afte r loggin g i s als o 
uncertain becaus e o f irregula r seedin g fro m potentia l mothe r trees , sometimes a t intervals o f 
several year s (Whitmore, 1975 ) and heavy seedlin g mortality du e to felling damag e on steep 
slopes an d th e poo r viabilit y o f Shorea  curtisii,  th e mai n commercia l specie s i n th e hill s 
(Burgress, 1968 , 1971) . Othe r factors , includin g th e dange r o f erosio n o n stee p slope s and 
the incidenc e o f Eugeissona  triste  (Bertam ) an d othe r secondar y growth , d o no t favou r a 
drastic opening of the canopy. Moreover , the poison-girdling o f species down to a minimum 
of 5  cm dbh wa s considered t o be too drastic i n the hil l forest s an d i t i s not always possibl e 
in practic e t o dela y harvestin g unti l ther e i s adequat e regeneratio n presen t o n th e ground . 
Under th e MU S pre-Fellin g (Pre-F ) samplin g i s mandatory bu t this  i s often no t practicabl e 
in the hill s unti l afte r th e harvestin g operation . Thus , i n the hil l forest s th e MU S ha s to be 
modified i n various ways , in the ligh t o f experience ove r the firs t decad e o f implementatio n 
(Baur, 1964) . Th e genera l patter n o f th e sequenc e o f operation s o f th e modifie d MU S i s 
shown i n Table 8 . Thi s modifie d versio n i s stil l bein g use d toda y i n som e States . 

Realising th e urgen t nee d fo r furthe r researc h int o th e silvicultura l an d managemen t o f th e 
mixed Dipterocar p forests , particularl y a t hig h altitudes , a  project wa s initiate d t o stud y th e 
ecology o f th e hil l fores t an d t o devis e a  silvicultura l syste m fo r thei r natura l regeneratio n 
after timbe r exploitation . Th e study concluded tha t forests o f 45 degree slope and steepe r are 
impossible t o regenerat e an d shoul d no t b e exploited . However , th e lowe r hill-slop e an d 
valley-bottom forest s wher e th e timbe r stan d i s lo w ca n b e harveste d an d regenerate d b y 
artificial mean s throug h enrichmen t plantin g (Burgess , 1970) . 

In 1972 , the Bi-cycli c Fellin g Syste m (BFS ) was introduce d i n anticipation o f replacing th e 
Modified MUS . Th e BF S wa s base d o n a  rotatio n o f 5 0 year s wit h a  fellin g cycl e o f 2 5 
years. However , du e t o severa l reason s particularl y wit h regar d t o it s lac k o f universa l 
applicability i n the highly variabl e fores t condition s encountered i n Malaysia, the BFS faile d 
to gai n sufficien t footing . O n the othe r hand , toward s th e middle o f the seventie s ther e wa s 
a shif t toward s a  mor e 'conservationa l approach ' t o fores t managemen t an d a  stronge r 
emphasis o n multiple-use forestry , an d everyone kne w that a  new development wa s about to 
happen again . 
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Table 8 : Modifie d Malaya n Unifor m Syste m 

Year 

n -  ½  to n  -  1 

n 

n + 1/ 4 t o n  +  1/ 2 

n +  5  to n  + 5 

n +  20 

Operation 

Enumeration dat a o f tree s greate r tha n 3 5 cm db h a s 
required fo r premiu m determinatio n onl y (  10% 
sampling intensity) . Tree-markin g ma y b e carried ou t 
for checking completenes s o f fellin g only . N o 
marking o f residua l tree s fo r retention . 

Felling o f al l commercia l an d utilisabl e specie s o f 45 
cm db h an d above . 

Post-felling samplin g t o determin e fines  o n tree s 
unfelled, royalt y o n shor t log s and tops , damag e t o 
residuals. 

Linear Regeneratio n Samplin g ( 5 m x  5  m) to 
determine appropriat e silvicultur e treatments . 
Generally, poison-girdlin g o f al l db h an d climbe r 
cutting. Retentio n o f advanced-growt h o f potentiall y 
commercial stems . 

Linear samplin g o f regenerated fores t t o determin e 
status o f the forest . 

Forest lan d clearanc e an d conversio n t o agricultur e gaine d momentu m an d peake d i n 197 6 
during which year the rate of forest remova l hi t a figure i n excess of 404,860 ha a year. Thus 
the need to conserve an d 'defend ' th e forests an d to arrest the speed o f fores t alienatio n wa s 
felt eve n more . Th e concern and interes t i n the predicament o f the Dipterocarp fores t swep t 
through a  cross-section o f Malaysia n societ y a s well a s the international communit y an d thi s 
did, to some extent, influence the policy-makers' decisions . Appropriat e measures were taken 
to reduc e th e rat e o f fores t remova l a s well a s environmental conservation . 

Since 1952 , forest administration and management were guided by the Interim Forestry Policy 
which was adopted a s the National Forestr y Polic y only i n 1978 . However , due to the recent 
emphasis o n environmenta l issues , particularly tha t relating t o globa l warming , th e National 
Forestry Polic y was revised in 1992 . Meanwhile , other policies and strategies have also been 
formulated specificall y fo r fores t management , development , silviculture , researc h an d 
industries. 

Technological innovation s and sophistication i n wood-processing, coupled with the changing 
pattern of wood utilisation, have resulted in the current management policies favouring timbe r 
harvesting regimes that are more flexible, consistent with steps to safeguard th e environment , 
and at the same time take advantage to the demands of the timber market (Darus, 1983) . Th e 
Selective Management System (SMS) was, therefore, formulated a s a more cautious approach 
to managing the hill forest s and to accommodate these changes. Th e concept and philosophy 
underlying thi s syste m ar e i n accordanc e wit h th e 'conservationa l approach ' t o hil l 
Dipterocarp fores t management . 
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Basically th e SM S i s 'th e applicatio n o f cuttin g regime s (minimu m cuttin g limits ) ove r a 
specified are a o f fores t tha t wil l yiel d a n economicall y viabl e amoun t o f timbe r whil e 
retaining adequat e advance d regeneratio n fo r futur e economi c cuttin g cycl e i n th e shortes t 
possible time ' (Griffi n an d Caprata , 1977) . I t wa s develope d t o mee t th e followin g 
requirements: 

(i) t o allow flexibility i n managing the highly variable fores t condition s and the changes 
in the socio-economi c environment ; 

(ii) t o enable decision s be made more rationally , base d o n the inheren t characteristic s o f 
the fores t an d th e prevailin g socio-economi c conditions ; 

(iii) t o allo w fo r th e optimisatio n o f fores t managemen t goals , namely , o n economi c cut , 
sustainability an d minimu m cost . 

Thus, SM S i s designe d t o optimis e th e managemen t objective s o f economi c an d efficien t 
harvesting, sustainability of the forest and minimum forest development cost, under prevailing 
conditions. I t requires the selection of management (felling) regimes based on inventory data, 
instead o f an arbitrar y prescription , whic h wil l b e equitable t o both logge r an d forest-owne r 
as well a s to ensur e ecologica l balanc e an d maintai n environmenta l quality . 

In order t o determine th e appropriate minimu m cuttin g limit s (ideall y o f a t leas t 4 5 cm db h 
for th e non-Dipterocar p an d 5 0 c m db h fo r th e Dipterocar p species ) unde r thi s syste m o f 
management, a  Pre-Fellin g Inventor y i s carrie d ou t t o provid e reliabl e estimate s o f th e 
population parameter s tha t ar e being measure d a s follows : 

(i) inventoris e al l tree species 5  cm dbh an d above an d tree specie s having a  dbh o f less 
than 5  c m db h bu t havin g a  minimu m heigh t o f 1 5 c m an d above , b y db h class , 
species, an d volume/stem s pe r ha ; 

(ii) not e incidenc e o f wee d specie s an d climbers ; 

(iii) not e physiograph y b y slope , elevation , soi l type s an d rive r systems ; 

Based o n the abov e informatio n an d othe r relevan t informatio n abou t th e market s an d othe r 
socio-economic considerations , a  fellin g regim e wil l b e formulate d tha t wil l optimis e th e 
stated goals . Colour-code d stoc k map s whic h enabl e th e sub-divisio n o f compartment s i n 
areas of different type s of tree stock by predominant specie s groups and/or size (dbh) classes, 
are als o prepared . 

Under thi s syste m o f fores t management , growt h rate s and th e require d stan d determin e th e 
length of the cutting cycle. Disappointin g growth rates would mean that the cutting cycle will 
have to be prolonged an d allowabl e annua l coup e reduced , whil e highe r growt h rate s would 
lead t o a  shorte r cuttin g cycl e an d highe r allowabl e annua l coupe . 

A series of one hundred continuous inventory plots, each of 0.4 ha were established in logged-
over hil l forest . Th e followin g growt h dat a wa s observe d (Wa n Razal i et  al,  1988 ; 
UNDP/FAO, 1978) . 
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(i) Diamete r growt h i n cm/year : 
(a) al l marketabl e specie s 
(b) dark/ligh t re d Meranti s 
(c) medium-heav y marketabl e specie s 
(d) ligh t non-Merant i marketabl e 
(e) non-marketabl e specie s 

Gross volum e growt h i n m 3/ha/year: 
(a) al l marketabl e specie s 
(b) al l specie s 

Gross volume growt h pe r cent : 
(a) al l marketabl e specie s 
(b) al l specie s 

species 

0.80 
1.05 
0.75 
0.80 
0.75 

2.20 
2.75 

2.1% 
1.9% 

(iv) Annua l mortalit y pe r cent : 0.9 % 
(of marketabl e species ) 

(v) Annua l ingrowt h pe r cent : 0.6 % 
(of marketabl e specie s growin g fo r 
trees ove r 3 0 cm db h limit ) 

The economics o f loggin g i n Peninsular Malaysi a i s still no t wel l understoo d becaus e o f the 
lack o f definit e economi c studie s unde r th e variou s loggin g systems . However , base d o n 
current lo g prices , th e estimate d cos t o f loggin g an d governmen t charges , th e minimu m 
economic cu t shoul d b e i n the range o f 3 5 m 3 to 40 m 3 pe r ha of currentl y commercia l an d 
utilisable species . Ne t volume i s derived fro m it s gross volume minus 40% for tree s having 
dbh les s than 6 0 cm, an d minu s 30% ) for tree s havin g db h greate r tha n 6 0 cm. 

Forest plannin g an d operationa l studie s carried ou t s o far i n Malaysia hav e clearl y indicate d 
the feasibilit y o f continuou s an d economically-viabl e hil l fores t productio n i n term s o f 
economic log-out-tur n volumes . Periodi c cut s ar e ever y 2 5 -  4 0 year s usin g locally -
appropriated cuttin g limits and leaving adequate number of medium-sized trees of marketable 
species fo r natura l ingrowt h int o commercial sizes . I t has been shown that , wit h a n average 
growth rate s of tree s o f over 3 0 cm db h o f 0. 8 -  1. 0 c m pe r yea r i n diamete r an d 2. 0 -  2. 5 
m3/ha. per year i n commercial gros s volume, about three-quarters o f the hill fores t i s capable 
of producing ever y 3 0 years about 40 - 4 5 net m 3/ha which i s about the current averag e out -
turn leve l o f virgi n fores t (Thang , 1987) . However , i t i s imperativ e t o curtai l exploitatio n 
damage o f the residua l stand s t o no t mor e tha n 30 % of intermediate-size d trees . 

There ar e tw o opportunitie s presentl y favourin g th e implementatio n o f th e Selectiv e 
Management Syste m (SMS ) i n Malaysia . First , thi s typ e o f managemen t require s 
concentration of operations on a large-scale using mechanised equipment, and provides higher 
employment and job diversification. Thes e operations will become increasingly sophisticate d 
and woul d enhanc e th e prospec t o f transferrin g technica l an d organisationa l skill s t o loca l 
communities. Secondly , th e larg e lan d developmen t scheme s which i s expected t o continu e 
in the 1990 s releas e larg e amount s o f utilisabl e woo d materia l readil y availabl e to th e 
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Table 9 : Selectiv e Managemen t Syste m (SMS ) 

Year 

n -  2  to n  -  1 

n -  1  to n 

n 

n +  2  to n  +  5 

Operation 

Pre-felling fores t inventor y usin g systematic-line-plot s 
and determinatio n o f cuttin g regime s (limits ) 

Climber cutting to reduce damage during logging. Tree 
marking incorporatin g directiona l felling . N o markin g 
of residua l tree s fo r retention . 

Felling o f al l tree s a s prescribe d 

Post-felling inventor y usin g systematic-line-plot s t o 
determine residual stocking and appropriate silvicultural 
treatments. 

industry. Th e extensiv e tree-cro p plantation s o f rubbe r an d oi l pal m annua l replantin g 
schemes als o provid e excellen t sourc e o f woo d (fibre ) material s wit h th e potentia l fo r 
industrial processin g to compensate for the expected decline of wood materials from th e PFE 
under th e SMS . Th e sequenc e o f operation s unde r th e SM S i s show n i n Tabl e 9  (Thang , 
1987). 

6.0 REVIE W O N APPROACHE S T O SUSTAINABL E FORES T MANAGEMEN T 

The management of tropical rainforests, including those in Malaysia has of late been the focu s 
of world attention , especiall y i n the developed countries . Th e major concer n i s the alarmin g 
rate o f tropica l fores t deforestatio n worldwide , whic h wa s reporte d t o b e a s hig h a s 16. 8 
million ha annually fo r th e period 198 1 - 1990 . I t is now realised tha t forests ar e important , 
amongst others , fo r carbo n dioxid e fixatio n preservatio n o f biologica l diversit y an d th e 
maintenance of an equable climate. Concer n has also been raised tha t the tropical forest s wil l 
be completely deplete d i n the nea r futur e an d hence , there has been an unfortunate tendenc y 
to discourag e th e us e o f tropica l timbe r i n Europ e an d North America . 

6.1 Polic y an d Strategie s 

In the endeavou r t o ensur e sustaine d developmen t o f th e forestr y secto r i n Malaysi a an d a s 
a supplemen t t o th e Nationa l Forestr y Policy , th e followin g explici t managemen t an d 
conservation polic y an d objective s hav e bee n formulate d an d adopte d fo r implementation , 
especially i n Peninsula r Malaysia : 

(i) t o manage and utilise the forest resourc e fo r maximum benefit s base d on the inheren t 
capability o f the fores t an d it s optimal use ; 
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(ii) t o manage the utilisatio n o f the fores t resource , based o n comprehensive fores t land -
use managemen t plans ; 

(iii) t o determin e potentia l yiel d o n the basis of systematic an d in-dept h appraisal s o f the 
forest resourc e base , it s growth potentia l an d othe r relevan t factors ; 

(iv) t o regulat e log-flow , base d o n a  carefu l balanc e o f suppl y an d demand , maximu m 
utilisation prospect s an d constraints ; 

(v) t o harves t th e fores t resourc e conservationall y b y selectiv e fellin g an d retention  o f 
adequate natura l regeneration , consisten t wit h economica l harvesting , s o as to ensur e 
the sustainabilit y o f the fores t resource s base ; 

(vi) t o appl y optima l fores t managemen t regime s formulate d o n th e basi s o f informatio n 
generated b y systemati c integrate d fores t managemen t an d operationa l research ; 

(vii) t o establis h fores t plantation s o f quick-growin g industria l woo d species ; 

(viii) t o promot e multiple-us e forestr y an d environmenta l conservation ; 

(ix) t o ensur e tha t sufficien t foreste d area s ar e protecte d fo r th e conservatio n o f geneti c 
resources, soi l an d water ; 

(x) t o promote efficien t harvestin g an d utilisatio n o f al l form s o f fores t produce ; 

(xi) t o attai n a  nationa l balanc e betwee n nationa l industria l processin g capacit y an d 
resource availability ; 

(xii) t o stimulat e planne d developmen t an d produc t diversificatio n o f th e existin g forest -
based industria l sector ; 

(xiii) t o promot e th e exportatio n o f more value-adde d fores t products ; 

(xiv) t o ensure that domestic requirements for all forms of forest products will be adequately 
met; an d 

(xv) t o encourage wider use of the under-utilised timbe r species , small dimension log s and 
the developmen t o f ne w form s o f woo d processin g industries . 

Sabah an d Sarawa k hav e thei r ow n prioritie s i n their managemen t polic y an d strategie s but , 
in general , the y ar e quit e simila r t o those o f Peninsula r Malaysia . 

6.2 Natura l Fores t 

In the pre-Worl d Wa r I I era , fores t an d fores t resource s wer e abundant . Lan d developmen t 
during that time was at a low ebb. Ther e was little demand for timber and, subsequently, low 
pressure o n timbe r exploitation . Thus , i t wa s t o b e expecte d tha t th e fores t managemen t 
system durin g tha t perio d wa s simpl e an d straightforwar d a s depicte d i n th e earl y stan d 
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Above: Mangrove forest at low 
tide. Not e the painted tree s 
soon to be felled. Above right: 
Peat swamp in Kuala Langet 
Selatan Forest Reserve, 
Selangor. The ground is often 
soggy but can be deep with 
litter. Right: Rural-based 
industry—a rattan chair being 
given fine finishing in a 
furniture factor y i n Negeri 
Sembilan. 
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Above: A nursery of Rhizophora spp. ready for planting in 
the mangrove forest. Left: Enrichment planting with 
marketable indigenous species of Shorea leprosula in 
Cikus Forest Reserves in Perak. Plante d in 1968, 
measurements are made regularly to monitor growth. 
Below: Lowland Dipterocarp forest rich with 
Dryobalanops aromatica in Bukit Lagong Forest Reserves 
in Selangor. 
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Above: Research on forest fir e 
management—to determine 
litter content i n relation to 
biomass and availability of 
fuel on the forest floor . 
Above right: Acacia mangium 
plantations just after first 
thinning at age six years. With 
more space and sunlight the 
released crown will close 
again very soon. Right: A 
waterfall i n Sungai Gabai 
forest recreatio n area in Hulu 
Selangor. 
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improvement felling , viz . Regeneratio n Improvemen t Felling , Departmenta l Regeneratio n 
Felling an d Commercia l Regeneratio n Felling , whic h wer e primaril y concerne d wit h 
improving th e existin g timbe r cro p fo r futur e exploitation . Ther e simpl y wa s n o nee d fo r 
elaborate fores t managemen t systems . 

Immediately afte r th e war, the MUS evolved when in 194 8 it was discovered that the rampant 
and untende d fores t exploitatio n carrie d ou t i n th e wa r year s ha d resulte d i n abundan t 
advanced seedlin g regeneratio n o n the groun d whic h i s adequat e fo r natura l regeneration . 

Between th e formulatio n o f the MUS an d the curren t Selectiv e Managemen t Syste m (SMS ) 
in 1980s , th e deman d fo r timbe r increase d substantiall y du e t o lan d developmen t an d 
conversion bein g o n the rise. The 1960 s also saw the star t o f a  series of five-year  Malaysia n 
Plans. Th e effects o f these plans were greatly fel t i n the forestry secto r when more and more 
lowland fores t reserve s were converted or cleared fo r development . Thi s occurred especiall y 
between 1960-1970 . Th e Forestry Department was virtually 'powerless ' t o stop the rapid loss 
of foreste d land . Forestr y work , then , wa s mainl y toward s revenu e collectio n wher e th e 
already limited manpower had to concentrate more on administering loggin g activitie s rathe r 
than o n silvicultur e an d othe r fores t development . 

It was abou t thi s tim e too tha t fores t exploitatio n wa s moving towards highe r groun d o r th e 
hill forests . Th e MUS , whic h wa s especiall y adaptabl e fo r lowlan d forests , faile d whe n 
applied i n the hills . I n the mid '70s , there was a  strong shif t i n fores t managemen t toward s 
the 'conservationa l approach' . Ther e was growing emphasis on multiple-use forestr y an d the 
emergence of topical issues by the NGOs. Aroun d 1976 , forest land clearance and conversion 
hit its peak which finall y resulte d in the need to conserve and 'defend ' th e forest an d curb its 
rate of removal. Al l these factors eventuall y led to the current Selective Management Syste m 
being adopte d i n the 1980s . 

It shoul d als o b e note d that , betwee n 196 5 an d 1978 , there wa s n o prope r Fores t Plannin g 
Policy. Th e National Forestr y Polic y was approved onl y i n 1978 . Prio r t o it s approval , th e 
Forestry Department had to refer to the Interim Policy. Thus , there were no clear-cut policies, 
planning tool s o r lega l suppor t t o uphold th e industry . 

The MU S was , undoubtedly , a  goo d syste m bu t onl y applicabl e i n lowlan d forests . 
Unfortunately, ther e i s no MUS Fores t Mode l becaus e there ar e insufficiently suitabl e area s 
left i n Peninsula r Malaysi a t o warran t th e existenc e o f a  define d sustainabl e lowlan d 
Dipterocarp fores t managemen t system . Obviously , th e management system s that cam e into 
being in Malaysia were not products o f development o r refinement o f the systems prior to it. 
In reality, the change from MU S to SMS, for instance , happened due to differing fores t types , 
viz., lowlan d forest s versu s hil l forests , an d th e SM S was not actuall y a n improved versio n 
of th e MUS . Th e MU S an d SM S wer e tw o discret e systems . Nevertheless , th e historica l 
development o f the management system s in Malaysia has been unique and the result of years 
of experience gained i n managing th e forests . I n fact , th e management syste m develope d i n 
what was  then Malaya wa s adapte d i n many countrie s aroun d th e world . 

In order to implement silvicultura l operations more effectively, a  Silvicultural Cess Fund was 
created i n 197 3 i n al l state s excep t Saba h an d Sarawak . Th e fun d i s disburse d fo r th e 
implementation o f the various reforestation activitie s in each state . Wit h the adoption o f the 
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National Forestr y Ac t 1984 , th e Silvicultura l Ces s Fun d i s no w know n a s th e Fores t 
Development Fund . Whil e th e modified MU S i s stil l bein g practised , th e tendenc y no w i s 
more towards SM S with les s worries abou t insufficien t natura l regenerations . I n pursuanc e 
of sound management objectives , forest-harvestin g i n Sabah is undertaken in accordance with 
the prescribed silvicultura l practice s o f promoting th e developmen t o f natura l regeneration . 
Forest areas in Sabah are harvested o n an 80-year rotation an d only trees of 60cm dbh abov e 
are removed . 

In Sarawak , th e cuttin g cycl e fo r th e Pea t Swam p fores t i s 4 5 year s wit h th e prescribe d 
cutting limits for Gonystylus  bancanus (Ramin) and that of other species being 40cm dbh and 
45cm dbh and above , respectively. Th e cutting cycle adopted fo r the Hill Mixed Dipterocar p 
Forest is 25 years where the prescribed cutting limits for the Dipterocarp and Non-Dipterocarp 
species ar e fo r tree s ove r 60c m db h an d 45c m db h respectively . 

Besides managing the inland forest s systematicall y under sustained yield management and fo r 
the protection an d conservation o f soi l an d water , th e mangrove forest s i n Malaysia ar e also 
being manage d t o achiev e maximu m sustaine d yiel d o f woo d fo r charcoal , pole s an d 
fuelwood. I n practice, these mangrove fores t ar e managed under rotation cycles varying fro m 
20 t o 3 0 years . I n Peninsula r Malaysia , matur e tree s ar e clear-felle d wit h th e retentio n o f 
seven mother tree s per hectare an d a  river an d coasta l strip , while in the states of Saba h and 
Sarawak a  minimum girt h syste m o f 21cm an d 23c m respectivel y ar e adopted . Harvestin g 
of these forest s i s carried out in batches of several hectares in area and the timber i s removed 
for firewoo d o r fo r conversio n t o charcoal . Th e tree  stump s an d slas h materia l ar e lef t t o 
decay. If , afte r abou t tw o years , no natura l regeneratio n occurs , thes e area s ar e planted u p 
with Rhizophora spp.  Commercial thinning for poles is carried out once or twice before clear-
felling, o n 15-yea r an d 20-yea r ol d stand s usin g 1.2 m an d 1.8 m stic k length s respectively , 
such a s being carried ou t i n the Matang Mangroves o f Perak (Haron , 1981) . Workin g plans 
for thes e mangrov e forest s ar e revise d ever y 1 0 years base d o n th e principle s o f sustaine d 
yield management . 

6.3 Fores t Plantatio n 

As state d i n th e Nationa l Forestr y Polic y 197 8 (Revise d 1992) , sufficien t fores t plantation s 
of fast-growin g tropica l timbe r specie s an d fores t plantation s o f hig h qualit y timbe r specie s 
would be established throughou t th e country to supplement suppl y of timber fro m th e natural 
forests. I n thi s regard , privat e secto r investmen t woul d b e encourage d t o enhanc e it s 
development. 

Forest plantations whic h ar e capable o f yielding a  high volume o f wood pe r uni t are a and in 
a shorte r perio d o f tim e ar e becomin g increasingl y importan t i n meetin g th e futur e timbe r 
requirements o f th e country . I n th e 1950 s a  numbe r o f fores t plantation s trial s wer e 
established mainl y wit h fast-growin g exoti c species . I t has been envisage d tha t by th e yea r 
2000 fores t plantation s i n Malaysi a wil l b e abou t 500,00 0 ha . 

Commercial establishmen t o f fores t plantation s was started i n 195 7 with th e planting o f teak 
in the northern state s of Perli s and Kedah . Althoug h th e area planted no w i s stil l smal l (45 5 
ha), 15 0 ha have been plante d annuall y sinc e 1986 . Tea k i s a  prime qualit y timbe r specie s 
and its choice for plantation i s mainly due to the favourable climati c conditions in these states 
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and th e hig h qualit y o f woo d i t produces , althoug h i t i s limite d b y th e unavailabilit y o f 
suitable areas . 

In the late 1960 s and 1970s , plantation effort s i n Malaysia were directed a t establishing fast -
growing tropical pines to produce long-fibred pulp , with a view to setting up a local pulp and 
paper mill . Althoug h almos t 7,00 0 h a have bee n plante d mainl y wit h Pinus  caribea,  Pinus 
merkusii and Araucaria spp.,  th e planting o f these conifer s wa s terminate d i n 198 0 due t o a 
change i n managemen t objective s an d strategy . 

With th e increas e i n domesti c deman d fo r timbe r an d timbe r product s a s populatio n grow , 
there is an urgent need to develop and expand the forest resource s of the country. On e of the 
strategies adopte d wa s t o implemen t a  programme o f fast-growin g fores t plantatio n specie s 
that could supplemen t th e timber from the natural fores t o r compensate fo r th e forested area s 
that have been converted t o other land-use . Thus , the launching of the Compensatory Fores t 
Plantation Projec t i n 198 2 i n th e state s o f Pahang , Johore , Selango r an d Neger i Sembilan . 
The projec t wa s t o establis h abou t 188,00 0 h a o f fores t plantatio n i n Peninsula r Malaysi a 
within 1 5 years wit h specifi c target s fo r th e Fourth, Fift h an d Sixt h Malaysi a Pla n o f 8,00 0 
ha, 74,00 0 h a an d 106,00 0 h a respectively . Th e estimate d cos t o f establishmen t wa s $51 7 
million bu t th e thre e chose n fast-growin g specie s o f Acacia  mangium  (Akasia) , Gmelina 
arborea (Yemane ) an d Paraserianthes  falcataria (Batai ) wer e deeme d economicall y viabl e 
hardwood specie s fo r thi s project. Thes e specie s were expected t o yield 21 0 m3 pe r hectar e 
of sawlogs afte r 1 5 years. Th e average annua l lo g production wa s estimated a t 2.63 millio n 
m3 fro m 199 8 onwards. A t first  Eucalyptus camaldulensis  was also included i n the origina l 
planting, bu t ra n ou t o f favou r afte r th e first  fe w years . 

However, afte r a  few years of implementation, many shortfalls were detected including a lack 
of suitable land, high maintenance costs (for weeding , pruning and thinning), poor tree (bole) 
form, an d a  high incidenc e o f suspecte d heart-ro t diseas e (particularl y i n Acacia mangium). 
Regarding th e latter , Appana h an d Weinlan d (1993 ) observe d tha t generall y th e commo n 
defects o f th e fast-growin g specie s i n Malaysi a wer e brittle  heart , hear t ro t an d funga l 
infection. Th e targeted are a to be planted under this project wa s then reduced t o 100,00 0 ha, 
but stil l by 199 5 only about 55,00 0 ha was planted. Thi s shortfall coul d have been due to the 
moratorium perio d between 199 2 and 199 4 when consolidation wa s necessary i n view o f the 
heart-rot problem . Lac k o f fundin g ha s als o contribute d t o th e slowin g down . Fo r thes e 
reasons the project target area was further reduce d to 80,000 ha with the year 2000 as the new 
date o f completion . Th e tota l are a o f compensator y plantatio n til l 199 5 i s shown i n Figur e 
Eight. 

Nevertheless, the other States of Perak, Kelantan and Terengganu have also embarked on fast -
growing fores t plantation . Selango r ha s als o recently complete d establishmen t o f 15 0 ha of 
Hevea brasiliensis  (rubber ) a s fores t plantatio n specie s usin g speciall y selecte d clone s fo r 
timber production . 

Sabah has also recognised th e need fo r the establishment o f fores t plantation s t o supplemen t 
the natura l forests . Plantatio n forestr y starte d i n Saba h i n 197 3 wit h th e formatio n o f th e 
Sabah Softwood Company . Th e development of forest plantations was further enhance d when 
the Saba h Forestr y Developmen t Authorit y (SAFODA ) wa s establishe d t o re-affores t th e 

34 



grasslands and areas denuded trough shiftin g cultivatio n b y the natives. A t the end of 1995 , 
SAFODA succeede d i n establishin g 46,04 3 h a with Acacia mangium  (Figur e 9) . 

Forest plantation wa s also established b y Saba h Fores t Industries . Th e specie s planted wer e 
Eucalyptus deglupta, Paraserianthes falcataria, Gmelina  arborea, Pinus caribaea, and Acacia 
mangium. Th e tota l are a plante d a t th e en d o f 199 5 wa s 92,07 5 ha . Th e Saba h stat e 
government ha s envisage d th e eventua l establishmen t o f 600,00 0 h a o f fores t plantation s 
throughout th e state . 

Forest plantatio n programme s i n o f Sarawa k mainl y involve d th e rehabilitation o f degrade d 
areas in the Permanent Fores t Estat e that have undergone shiftin g cultivation . A t the end o f 
1995, the total area planted were about 10,00 0 hectares, mainly with A. mangium, G.  arborea, 
Shorea macrophylla,  Swietenia  macrophylla  an d Araucaria  cunninghamii.  I t ha s plan s t o 
establish 14,06 0 ha annually in areas of the Permanent Forest Estate that have been deforeste d 
by shiftin g cultivation . 

It mus t als o b e note d tha t a  Ratta n Informatio n Centr e ha s bee n establishe d a t th e Fores t 
Research Institut e o f Malaysi a wit h th e suppor t o f th e Internationa l Developmen t Researc h 
Centre o f Canad a wit h th e objectiv e o f conservin g an d managin g th e rattan resourc e o f th e 
country in perpetuity. Rattan , especially Calamus manan (Rotan manau) and Calamus caesius 
(Rotan sega) ha s been remove d i n large quantitie s fro m th e natura l fores t du e to thei r grea t 
demand bot h locall y an d fo r th e expor t market . Adequat e measure s hav e bee n take n t o 
sustain th e resourc e suppl y b y plantin g ratta n i n th e natura l fores t a s wel l a s i n rubbe r 
plantations. Currentl y abou t 12,00 0 ha of rattan have been planted i n the natural fores t area s 
of th e PF E i n Peninsula r Malaysia , an d man y rubbe r smallholder s hav e plante d ratta n i n 
between thei r rubbe r tree s fo r a  shor t rotation o f 9  - 1 2 years. Th e embarkatio n int o ratta n 
planting on a commercial scale is viable to meet the future suppl y of this resource. Saba h had 
planted 20,60 0 h a o f ratta n b y th e en d o f 199 5 through th e SAFOD A Kinabatanga n Ratta n 
project. 

6.4 Fores t Developmen t an d Rehabilitatio n 

The fores t plannin g an d integrate d operationa l studie s carrie d ou t s o fa r i n Malaysia , 
especially i n Peninsula r Malaysia , hav e clearl y indicate d th e feasibilit y o f continuou s 
economically viabl e hil l fores t productio n i n term s o f economi c log-out-tur n volum e wit h 
periodic cut s ever y 2 5 -  4 0 year s usin g locally-appropriat e cuttin g limit s an d leavin g a n 
adequate numbe r o f medium-size d tree s o f marketabl e specie s fo r natura l growt h int o 
commercial sizes . I t has been show n that , wit h averag e growth rate s of trees over 30c m db h 
of 0. 8 -  1.0c m pe r yea r i n diamete r an d 2. 0 -  2. 5 cubi c metre s pe r hectar e pe r yea r i n 
commercial gros s volume, abou t three-quarter s o f the hil l forest s i n Peninsular Malaysi a ar e 
capable o f producing ever y 3 0 years a t leas t 4 0 -  4 5 net t cubi c metre s pe r hectar e whic h i s 
about th e averag e curren t lo g outturn o f the virgi n hil l forest . However , i t i s imperative t o 
curtail harvesting damage of the residual stand to not more than 30% of the intermediate-sized 
trees. 

In fact , th e curren t practic e o f selectiv e harvestin g i n Malaysi a woul d ensur e that th e large r 
trees tha t remai n woul d reac h maturit y i n 2 0 -  3 0 year s t o allo w fo r a  secon d roun d o f 
harvesting. An d th e proces s goe s on . Thi s i n itsel f i s a  for m o f silvicultura l treatmen t 
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because natural regeneration is increased by the gaps created during forest harvesting . Severa l 
studies have also indicated that regeneration of desirable species occur naturally in and around 
the gap s lef t b y logging , an d th e logged-ove r forest s ar e silviculturall y treate d t o ai d thei r 
rehabilitation, onl y when necessary . 

The annual coupe of the Permanent Forest Estate under the Sixth Malaysian Plan (1991-1995) 
in Peninsular Malaysia was 52,250 ha of which 31,805 ha and 20,445 ha were managed unde r 
a 30-yea r (SMS ) an d a  55-yea r (MUS ) cuttin g cycle , respectively . I n addition , a  tota l o f 
101,429 ha of stateland fores t wa s also being harvested annually bu t no special attentio n was 
necessary her e becaus e the y di d no t com e unde r th e PFE , an d ma y soone r o r late r b e 
converted t o agricultura l tre e crop plantation o r other lan d development . Th e annua l coupe s 
for th e Permanen t Fores t Estat e fo r th e sam e period i n both Saba h an d Sarawa k wer e abou t 
60,000 ha each . Besides , the total are a annuall y harveste d i n stateland forest s o f both state s 
was abou t 300,00 0 ha . Thes e state s hav e als o take n appropriat e step s t o contro l th e rat e o f 
forest-harvesting, particularl y i n the PFE , i n accordanc e wit h sustaine d yiel d principles . 

Malaysia i s committed to ensure that al l harvested production forest s of the Permanent Fores t 
Estate ar e silviculturall y treated . I n early 1996 , a  total o f 1,461,37 0 ha o f th e logged-ove r 
forests in Peninsular Malaysia have been silviculturally treated by poison-girdling and climber 
cutting while 21,286 ha have been enriched with commercial indigenou s species (Figure 10) . 
The mai n specie s tha t hav e bee n plante d includ e Shorea  leprosula  (Merant i tembaga) , S. 
parvifolia (M . saran g punai) , S.  platyclados  (M . bukit) , Anisoptera  spp.  (Mersawa) , 
Dryobalanops aromatica (Kapur), Scaphium spp (Kembang semangkuk), and Dyera costulata 
(Jelutong). Annually , it is targeted that 80,000 ha of logged-over forests will be silviculturally 
treated while an area of 850 ha will be enriched with indigenous species. Thi s progress, when 
compared t o the annual rat e of fores t harvestin g i n the Permanent Fores t Estat e of 52,250 ha 
is very encouragin g an d certainly i s a  positive ste p towards more effective conservatio n an d 
rehabilitation o f the fores t resources . 

In Sabah, the total area which has been silviculturally treated is 298,000 ha with another 1,64 5 
ha of poor fores t bein g enriched with indigenous species . Annually , a n area of about 12,00 0 
ha o f logged-ove r fores t i s planned fo r silvicultura l treatment . 

In Sarawak , a  total are a o f 289,00 0 h a o f logged-ove r forest s wa s silviculturall y treate d b y 
early 1996 , i n th e Pea t an d Mixe d Swam p Forest s an d th e Hil l Mixe d Dipterocar p forests . 
Annually, a n are a o f 6,00 0 h a o f logged-ove r forest s wil l b e similarl y treated . 

Apart from rehabilitatin g the harvested natural forests , the planting of rattan in natural forests , 
as well as , in rubber smallholding s i s also bein g implemented . A s mentioned earlier , abou t 
12,000 h a o f ratta n ha s bee n plante d i n Peninsula r Malaysia , mainl y wit h Calamus  manan 
and Calamus  caesius, 20,600 h a i n Sabah , an d 2,00 0 h a i n Sarawak . Th e annua l targe t fo r 
rehabilitation wit h ratta n i s abou t 2,00 0 ha , mainl y i n th e natura l fores t an d rubbe r 
smallholdings. 

Moreover, Parkia  speciosa (Petai) , Durio zibethinus (Durian) and other fruit s com e fro m th e 
forest during the main fruiting seaso n annually. Th e Malaysian community enjoy thes e fruit s 
despite th e curren t hig h prices . A s th e Forestr y Department s fee l obligate d t o mee t thi s 
demand b y th e communit y a t reasonabl e cost , the y hav e embarke d o n traditiona l frui t tree -
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planting t o supplemen t an d complemen t th e dwindlin g supply . Th e variou s Forestr y 
Departments i n Peninsula r Malaysi a hav e plante d 2,60 6 h a o f Parkia  speciosa,  Durio 
zibethinus and other fruit tree s along fringes o f forested area s which are located in the vicinity 
of existing villages. I n Sarawak, about 400 ha of these species have also been planted. I t will 
help th e rura l populatio n a  long way toward s improvin g thei r qualit y o f life . 

In the mangrove fores t reserve s 1,50 0 h a are harvested annually . Thes e area s wil l eithe r be 
naturally regenerate d o r planted mainl y wit h Rhizophora  spp.  (Figur e 11) . 

6.5 Helicopte r Loggin g 

Helicopter loggin g wa s firs t introduce d i n th e stat e o f Sarawa k i n April , 1993 . I t i s use d 
mainly fo r loggin g i n hilly an d the les s accessible fores t areas . Th e ability o f the helicopte r 
to uplif t log s vertically greatl y helpe d loggin g operation s i n these areas . 

The helicopters use d i n Sarawak ar e the Sikorsk y S-64 E which i s also known a s the Erikso n 
Air Crane, and the Bell helicopter. Th e Sikorsky S-64E, with a lifting capacit y of 20,000 lb s 
(9,000 kg) , i s used t o vertically uplif t log s fro m fellin g area s i n the fores t ont o th e roadsid e 
drop zone. Th e flying rang e of the helicopter i s kept within 3  km fro m th e drop zone. Th e 
Bell helicopte r i s use d fo r transportin g fellin g crew s t o th e fellin g area s an d fo r aeria l 
supervision o f th e loggin g operations . 

Each fellin g cre w consist s o f a  chainsaw operato r an d a n assistant . O n average , eac h cre w 
can only cu t eigh t to nine trees a  day. Thi s i s because of the difficult terrai n condition s an d 
the nee d t o selec t onl y goo d merchantabl e trees . Th e liftin g operatio n b y th e helicopte r i s 
carried ou t continuously, an d because o f the shor t runs, i t i s necessary to ensure that there  i s 
a sufficien t quantit y o f log s fo r th e helicopte r t o lif t (Figur e 12) . A s such , th e fellin g 
operation i s planned s o tha t i t has a  headstart o f a t leas t 1 4 days fro m th e helicopte r liftin g 
operation. Al l log s ar e numbere d wit h pain t an d locate d o n a  ma p t o assis t th e pilot s i n 
identifying th e location. Th e logs are lifted t o the drop zone, after whic h they are transported 
to the stackin g are a b y a  front-end loader . 

A study made by the Forestry Department , Sarawa k had indicated som e positive attributes of 
helicopter logging . Thes e includ e th e followin g advantages : 

(i) Suitabilit y fo r loggin g i n hill y an d th e les s accessibl e fores t areas . 

(ii) Hig h machin e productivit y o f 7 0 per cent . 

(iii) Averag e production rat e is 671 m3 pe r effective workin g day which i s 1 5 times more 
than tha t o f th e tractor . 

(iv) Harvestin g damag e t o surroundin g tree s i n helicopte r loggin g area s i s almos t fou r 
times les s than tha t usin g a  tractor . 

(v) Lan d erosio n resultin g fro m buildin g o f roads i s minimised becaus e th e flyin g rang e 
of th e helicopte r i s thre e km , wherea s th e optimu m skiddin g distanc e o f tractor s i s 
only on e km. 
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(vi) Negligibl e increas e i n strea m turbidity . 

The study also indicated some disadvantages in that the operational cos t of helicopter loggin g 
is very high. Th e maximum lifting capacit y of the helicopter of 9,000 kg also meant that only 
good, merchantable log s were selected t o be lifte d whic h resulted i n low utilisatio n o f felle d 
trees. Th e stud y showe d tha t abou t 1.76m 3 o f eac h felle d tre e wer e no t utilised . A s 
harvesting o f the fores t wa s very selective , th e growt h rat e o f the residual tree s wil l als o be 
slow. 

From the above observations, i t is clear that helicopter logging is a low environmental impac t 
harvesting system . I t als o reduce s pollutio n cause d b y lan d erosio n a s i t minimise s th e 
building o f logging roads . However , it s implementation woul d depen d largel y on the abilit y 
to absor b th e high operatin g costs . 

6.6 Multi-Storied  Fores t Managemen t 

The Multi-Storied Fores t Management Project was established in 1991 and funded wit h expert 
assistance by the Japan International Cooperatio n Agency (JICA) . Th e purpose of the project 
is t o collec t usefu l dat a throug h th e establishmen t o f a  Multi-Storie d Fores t Managemen t 
System in the tropics, which wil l contribute to the promotion o f reforestation/afforestation b y 
the private secto r an d th e sustainabl e developmen t o f the forest . Th e syste m ha s been trie d 
in both plantatio n an d logged-ove r forest . 

The Multi-Storied Fores t Management Syste m is a management system fo r diversified timbe r 
production develope d t o creat e a  mixe d fores t o f comple x structur e takin g int o accoun t 
environmental consideration s an d resistan t t o pests and diseases . Tw o site s were chose n fo r 
the project, viz . Chiku s Fores t Reserv e an d Buki t Kint a Fores t Reserv e wit h a n are a o f 50 0 
hectares eac h respectively . Th e Chikus Fores t Reserv e sit e comprises three  t o fou r year-ol d 
Acacia mangium  plantations while the Bukit Kinta Forest Reserve site comprises logged-ove r 
natural forest . Th e specie s suitabl e fo r th e plantin g o f multi-storie d forest s ar e Shorea 
leprosula, Shorea  parvifolia, Neobalannocarpus  heimii  and Hope a odorata . 

Two model s hav e been trie d unde r thi s project , a s follows : 

a. Mode l I  (three-storied type ) 
Planting wit h Acacia  mangium  (short-rotatio n species ) a s upper tree s an d Shorea  pannfolia 
and Shorea  leprosula  (long-rotation species ) a s lower trees . 

b. Mode l I I (four-storie d type ) 
Same as Model I , but medium-rotation specie s such as Tectona grandis, Khaya  ivorensis  and 
Swietenia macrophylla were planted to provide income before long-rotatio n specie s could be 
harvested. 

6.7 Benton g Mode l Fores t 

The Benton g Mode l Forest , initiate d i n 1995 , comprise s th e whol e distric t o f Benton g i n 
Pahang State. Th e State Forestry Department of Pahang, Peninsular Malaysia and Canada are 
the co-implementor s o f thi s Mode l Forest . I t provide s fo r th e establishmen t o f Permanen t 
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Forest Estate (PFE) and for the proper and effective management , utilisation and development 
of the fores t resources . Thi s 'Malaysian ' Mode l Fores t i s the third internationa l exampl e to 
be initiated by Canada, afte r Mexic o an d Russia , an d may also be the third o f its kind i n the 
world. Th e goal s an d objective s o f the Model s Fores t ar e a s follows : 

(i) maintenanc e o f a  healthy fores t ecosystem ; 

(ii) t o ensure renewable and sustainable source of economic, social and ecological benefits ; 

(iii) generatio n an d assuranc e o f stabl e revenu e an d employment ; 

(iv) implementatio n o f integrate d resourc e managemen t principle s incorporatin g 
environmentally soun d technology ; 

(v) rais e awareness and total commitment i n the sustainable development of forest amon g 
forest users ; 

(vi) resolvin g conflictin g lan d use ; 

(vii) promotio n o f bette r understandin g o n the multiple rol e o f forest . 

The implementatio n an d executio n o f th e Benton g Mode l Fores t i s carrie d ou t withi n th e 
existing administrativ e an d legislativ e structur e an d framewor k o f th e government . I n 
highlighting th e values o f the fores t resources , a  number o f forestr y function s ar e taken int o 
account, namely : 

(i) Regulator y function, which includes climate, waterflow, protection of water catchment, 
prevention o f erosion , maintenanc e o f biodiversity an d fixatio n o f carbo n dioxide . 

(ii) Carrie r functio n whic h includes : 
• livin g are a fo r people , especiall y indigenou s populations ; 
• area s fo r cultivatio n o f agricultura l crops ; 
• area s fo r recreation . 

(iii) Productio n functio n whic h includes : 
• timbe r production ; 
• non-timbe r fores t produce ; an d 
• geneti c resources . 

(iv) Informatio n function , whic h include s spiritual , religious , cultural , technical , an d 
educational purposes . 

The recognition o f the Distric t o f Bentong a s a model fores t reflect s a  holistic and integrate d 
approach t o th e managemen t o f the fores t resources . Al l aspect s o f fores t managemen t ar e 
included an d ther e i s ful l participatio n o f al l th e intereste d group s i n th e locality . 
Undoubtedly, enormous efforts hav e been taken to ensure sustainability of the forest resource s 
in the overal l contex t o f th e socio-economi c growt h o f th e area . 
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The establishmen t o f th e Benton g Mode l Fores t i s seen a s a  commitment b y Malaysia , an d 
in particular th e stat e of Pahang, to be more transparent an d accountabl e i n it s commitment s 
towards sustainabl e fores t management . Unfortunately , however , th e implementatio n o f thi s 
project ha s been deferre d b y th e authoritie s concerned . 

7.0 MANAGEMEN T ISSUE S AN D CHALLENGE S I N FORESTR Y 

It is envisaged that more intensive forest managemen t will be carried out in the coming years, 
particularly wit h increasin g emphasi s no w bein g place d o n topica l fores t wit h regar d t o it s 
sustainability, conservatio n an d development . Thi s i s i n lin e wit h Malaysia' s stan d a s a 
member o f producer countrie s where i t is required tha t al l trade in tropical timbe r follo w th e 
decisions agree d i n UNCE D whic h wa s hel d i n Rio d e Janeiro , Brazi l i n June , 1992 . Ther e 
the "Non-Legall y Bindin g Authoritativ e Statemen t o f Principle s fo r a  Globa l Consensu s o n 
the Management , Conservatio n an d Sustainabl e Developmen t o f al l Type s o f Forests " wa s 
agreed an d the "Convention on Biological Diversity " by the European Economic Communit y 
and 15 3 countries , includin g Malaysia , wa s signed . Malaysi a ratifie d th e conventio n o n 
Biological Diversit y o n 2  June, 1994 . 

Efforts wil l als o b e take n b y Malaysi a t o facilitat e th e ful l implementatio n o f this  UNCE D 
statement o n forestr y an d th e obligation s a s require d unde r th e conventio n o n Biologica l 
Diversity. Malaysi a wil l be examining closel y and identifying , i n particular, th e areas under 
agenda 21 , especially Chapte r 1 1 (Combating Deforestation ) an d Chapte r 1 5 (Conservatio n 
of Biological Diversity) , where financial assistance and the transfer o f environmentally-soun d 
technologies ar e required t o ensur e thei r successfu l implementation . 

In 1992 , Malaysi a an d Unite d Kingdo m conducte d a  wide-rangin g programm e fo r th e 
biodiversity conservation , management an d development of Malaysian fores t resources . Thi s 
programme also conducted research into these imaginative concepts ??? as it has a prodigious 
diversity o f plan t an d anima l life , an d larg e area s o f th e permanen t fores t estate . Th e 
programme wa s divide d int o tw o sub-programmes , A  an d B , concernin g 'upstream ' basi c 
research an d 'downstream ' development s dealin g wit h industria l an d commercia l aspects , 
respectively. Sub-programm e A  for th e researc h activitie s take n plac e i n readil y accessibl e 
'Demonstration an d Developmen t Areas' , wa s intende d t o b e show-case s fo r learnin g an d 
training i n suitabl e fores t management , whil e sub-programm e B  focused o n th e valuation o f 
costs an d benefit s o f non-timbe r fores t product s an d services . 

The Development o f Indirec t Value s fo r fores t recreationa l area s in Peninsular Malaysi a was 
also carrie d ou t betwee n Malaysi a an d Unite d Kingdo m (OD A -  Oversea s Developmen t 
Agency) fo r th e purpos e o f developin g a  method t o determin e th e indirec t values  o f fores t 
recreational areas . I n 1995 , analyse d dat a fro m 2 0 stud y area s wer e computerise d an d a 
training workshop was conducted o n the methodology o f the study methods, concepts, use of 
the data an d it s applications . 

Malaysia wil l redoubl e it s effor t toward s achievin g sustainabl e fores t managemen t i n th e 
overall contex t o f sustainabl e development . I n this regard, Malaysi a wil l operate th e "ITT O 
Guidelines for the Sustainable Management o f Tropical Forest Management" an d its "Criteria 
for th e Measuremen t o f Sustainabl e Tropica l Fores t Management " i n managin g it s natura l 
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forest. Effort s wil l b e mad e t o ensur e tha t th e establishmen t an d developmen t o f fores t 
plantations ar e als o consisten t wit h th e "ITT O Guideline s o n th e conservatio n o f Biologica l 
Diversity in Tropical Production Forest " and the "ITTO Guidelines fo r the Establishment an d 
Sustainable Managemen t o f Plante d Tropica l Forests" . 

Currently, th e economi c valuatio n o f th e fores t resourc e o n th e basi s o f th e monetar y cost s 
of extractio n an d distributio n ha s ofte n resulte d i n inadequat e incentive s fo r sustainabl e 
resource use . I n futur e th e introduction o f incentive s an d penalties wil l be re-examined an d 
re-oriented t o full y reflec t th e ful l cost s o f fores t products , includin g environmenta l costs . 
The internalisation o f environmental cost s will dispe l the assumption tha t the environment i s 
a fre e good . 

Moreover, widely-used economi c indicators, such as the gross national product, do not reflec t 
the sustainabilit y o f th e fores t resourc e i n th e overal l developmen t processes . Thus , i t i s 
imperative tha t nationa l polic y an d developmen t project s shoul d tak e ful l accoun t o f thei r 
effects o n thei r environmen t an d includ e th e cost s o f natural resourc e depletion , particularl y 
forest, i n th e valuatio n o f environmenta l qualit y i n nationa l accountin g systems . Thi s wil l 
bring about fundamental change s in the integration and accounting of the environment as well 
as the developmen t o f fores t resourc e i n decision-making . Thi s wil l als o facilitat e th e shif t 
from a  'post factor ' approac h to an anticipatory approac h in addressing fores t resource s used, 
and environmenta l degradatio n a t thei r roots . 

The potential  o f biodiversit y contributio n t o huma n healt h an d welfare , throug h ne w an d 
improved foo d crops , th e developmen t o f pharmaceutica l product s an d th e improvemen t o f 
biotechnological processe s cannot be over-emphasised (Thang,1993) . Ever y effor t shoul d be 
made t o nurture this  potential , a s suggested subsequently . 

1. A n inventory should be made to appraise genetic resources of the forests to enable the 
formulation o f nationall y agree d bio-geographi c area s fo r th e conservatio n o f 
biodiversity in Malaysia, ensuring completeness of representations of the various fores t 
ecosystems. 

2. Th e cos t o f protecting an d managing existin g biologica l reserve s i n implementin g in 
situ conservatio n shoul d b e quantified . 

3. Economi c value s to the natural biological resource s utilised by rural people should be 
ascribed. 

4. A n effective joint management mechanism in the conservation of biodiversity between 
the conservator s an d user s shoul d b e develope d t o ensur e equitabl e return s t o bot h 
parties. 

The sustainabl e managemen t o f th e fores t resource s i n Malaysi a ma y furthe r b e enhance d 
through careful implementatio n o f policy and the recognised fores t managemen t system . Th e 
following action s shoul d b e considere d t o achiev e this . 

1. Harvestin g an d reforestation technologie s mus t be refined throug h operationa l studie s 
to achiev e highe r efficienc y an d cost-effectiveness . 
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2. Reforestatio n an d diversification o f forest plantation programmes should be expanded 
to produc e higher-valu e specialit y timber s an d raw material s fo r specialised , a s wel l 
as small-scale , industries . 

3. Fisca l an d monetar y incentive s shoul d b e provide d fo r th e establishmen t o f fores t 
plantations b y privat e sector s t o mak e the m bot h financiall y an d economicall y 
attractive an d viable . Publi c investment s i n agricultura l developmen t shoul d b e 
encouraged to include large-scale forest plantation establishment fo r timber production 
without affectin g environmenta l quality . 

4. Computerise d forest information syste m should be operationalised, based on timely and 
comprehensive dat a t o improv e th e effectivenes s o f fores t practices . 

5. Integrate d operationa l researc h o f fores t management , includin g geneti c tre e 
improvement, fertilisatio n an d othe r silvicultura l practices , shoul d b e strengthened . 

6. Preparatio n o f fores t managemen t plans , harvestin g plan s an d reforestatio n plan s 
should be in consultation wit h the state governments an d the relevant concessionaire s 
so a s to ensur e thei r effectiv e implementation . 

7. Forestr y wit h agricultur e coul d als o b e integrate d i n rura l developmen t t o expan d 
employment opportunitie s an d supplemen t income-earning , an d t o hel p solv e th e 
practice an d proble m o f shiftin g cultivatio n i n Saba h an d Sarawak . 

The rat e o f fores t harvestin g coul d b e reduced an d fores t resource s conserve d i f action s ar e 
taken to : 

(i) reduc e the high leve l of losses due to felling breakage , high stumps and short logs lef t 
in th e fores t afte r harvesting . Th e harvestin g losse s i n Malaysi a ca n b e a s hig h a s 
45% o r mor e o f the tota l utilisabl e volume ; 

(ii) increas e efficienc y an d recover y o f existin g mill s wit h greate r emphasi s o n th e 
processing o f small-size d timbe r an d th e under-utilise d timbe r species ; 

(iii) expor t onl y value-adde d fores t product s t o encourag e greate r conservatio n an d 
utilisation o f ra w timber ; 

(iv) promot e optima l us e of lesser-known timbe r specie s an d processing the m int o value-
added products ; 

(v) encourag e establishmen t an d development o f secondary an d tertiary wood-processin g 
industries wit h a  view t o achievin g greate r value-adde d products ; 

(vi) promot e small-scal e rura l base d industrie s usin g othe r fores t produce s suc h a s rattan 
and bambo o t o enhanc e socio-economi c developmen t o f rura l areas ; 

(vii) promot e fulle r utilisatio n of timber from tree s other than those from th e natural forest s 
such a s rubberwood log s which ar e readily available . 
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Furthermore, i t i s imperativ e tha t a  practica l an d workabl e schem e i n certifyin g timbe r 
emanating fro m sustainabl e manage d forest s b e develope d an d tha t suc h timbe r shoul d b e 
provided wit h greate r marke t accessibilit y an d financia l returns.  Besides , timbe r als o 
emanates from planned an d controlled conversio n o f forested lan d to non-forestry uses , such 
as i n th e establishmen t o f agricultura l tre e crop s an d i n meetin g th e nee d fo r infrastructur e 
development. I t is, therefore, critica l to provide better conservation and management of these 
renewable fores t resource s fo r long-ter m benefits , t o promot e economi c growt h an d 
development. I n thi s light , futur e emphasi s shoul d focu s on : 

(i) developmen t o f methodologies fo r the valuation o f non-wood fores t resource s as well 
as the environmenta l cos t incurre d i n fores t harvesting ; 

(ii) quantificatio n o f cos t o f fores t depletio n an d it s integratio n int o th e nationa l 
accounting system ; 

(iii) developmen t o f technique s fo r th e complet e appraisa l o f al l fores t geneti c resource s 
and ascribin g economi c value s to them ; 

(iv) improvemen t o f harvesting techniques which are environment-friendly s o as to reduce 
the curren t hig h leve l o f harvestin g losses , whil e promotin g th e utilisatio n o f th e 
under-utilised timbe r species ; 

(v) identificatio n o f appropriate species for the rehabilitation o f areas degraded by shiftin g 
cultivation. 

(vi) incremen t o f th e utilisatio n o f othe r lignocellulosi c materials , especiall y thos e fro m 
perennial agricultura l crop s throug h th e developmen t o f appropriat e industria l 
processes. 

8.0 RESEARC H AN D DEVELOPMEN T O N FORES T MANAGEMEN T 
PRACTICES 

Forestry researc h i n Malaysi a date s bac k t o th e beginnin g o f th e centur y wit h th e 
establishment o f th e Fores t Researc h Institut e i n Kepong , nea r Kual a Lumpu r a s a  research 
unit of the Forestry Department . I n October 1985 , the Institute became a  statutory body , and 
is now know n a s the Forest Researc h Institut e o f Malaysia (FRIM) . FRI M i s responsible fo r 
research o n al l aspect s of forestr y an d fores t products . Researc h in  ecology (Figur e 13 ) and 
silviculture i s carrie d ou t wit h th e objectiv e o f developin g suitabl e managemen t an d 
silvicultural techniques fo r the forest i n Malaysia. Studie s conducted i n these areas are aimed 
at providin g informatio n t o enhanc e th e knowledg e an d understandin g o f th e ecolog y an d 
dynamics o f these forest s an d thei r respons e t o loggin g an d othe r disturbances . Researc h i n 
forest plantatio n i s geare d toward s th e fulle r utilisatio n o f woo d properties , growt h 
characteristics an d specie s suitability . Fores t product s researc h i s directed toward s a  mor e 
efficient an d diversified utilisatio n o f the nation's fores t resourc e with th e aim o f promotin g 
higher operationa l efficienc y i n existin g productio n system s b y introducin g innovativ e 
technological systems , thereby reducing woo d waste and encouragin g fulle r utilisatio n o f the 
currently under-utilise d timbe r species . 
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Being th e nationa l R & D organisation , however , doe s no t mea n i t i s th e onl y agenc y 
responsible fo r forestr y researc h i n th e country . Ther e ar e a  numbe r o f othe r centre s o f 
excellence wher e complementar y R & D activitie s ar e being carrie d out . Thes e includ e th e 
Forest Researc h Centr e a t Sandaka n i n Sabah ; the Timbe r Researc h an d Technica l Trainin g 
Centre and the Forestry Research Division of the Sarawak Forest Department; and the Faculty 
of Forestry o f Universit y Pertania n Malaysia . 

The need t o carr y ou t continue d researc h an d developmen t o n mangrov e forest s require s no 
emphasis a s th e ecolog y o f mangrov e forest s ha s bee n foun d t o b e productiv e no t onl y i n 
terms of timbe r bu t als o i n the protection o f the marine environmen t itself . Coasta l erosio n 
has recentl y bee n identifie d a s havin g significan t repercussion s o n agricultur e schemes . 
Research i s no w unde r way , i n collaboratio n wit h th e Malaysi a Agricultura l Developmen t 
Authority (MARDI) , t o overcome thi s problem . 

Research ha s significantly influence d th e development o f the forestr y secto r an d ha s resulted 
in the comprehensive documentation of the tree flora and fauna. Year s of monitoring growt h 
and performance o f trees in established plots  have provided th e basis fo r curren t practices in 
silviculture. Thes e len d suppor t fo r th e fores t managemen t policie s i n Malaysi a an d hav e 
influenced simila r practice s implemente d i n som e othe r tropica l countries . 

9.0 CONCLUSIO N 

Malaysia i s aware of the need to manage sustainably it s forests , no t only fo r socio-economi c 
benefits bu t als o fo r climatic , ecologica l an d environmenta l stability . I t strongly believe s in 
the principles o f sustainable management an d is openly committed to maintain it s Permanen t 
Forest Estat e an d the network o f conservation areas . Compare d t o European forestry , fores t 
management i n Malaysi a i s relativel y new , bu t Britis h involvemen t i n th e earl y twentiet h 
century administratio n o f th e Strait s Settlement , th e Mala y State s an d Nort h Borne o ha d 
brought Malaysia n forestr y t o th e for e i n South-eas t Asi a an d th e tropica l world . 
"Malaysianisation" o f the civi l servic e i n the post-independence er a sa w loca l forester s tak e 
over th e hel m a s conservator s an d guardian s o f th e forest , an d wit h them , a  lo t o f th e 
knowledge an d experienc e o f the expatriates a s well a s what the y had learne d i n British an d 
Australia universitie s i n the 1960s . 

Almost three-fifth s o f th e countr y i s stil l forested , an d it s rainfores t ha s been recognise d a s 
a rich , natura l heritag e which , i n additio n t o providin g valuabl e timbe r an d othe r fores t 
products, also provide essentia l environmental-friendl y service s such as recreation, aesthetic s 
and other intangible values. Th e forests are also important for the conservation of biodiversity 
and a s a  carbo n sin k fo r th e continuall y industrialise d world . Th e anti-tropica l timbe r 
campaign i n the 1980 s might also have helped Malaysia to consolidate it s forest managemen t 
practices an d encourag e diversificatio n i n th e timbe r industr y whil e instillin g mor e 
conservational measure s toward s sustainabilit y o f thi s importan t resource . Indeed , fo r 
Malaysia, th e long-ter m objectiv e fo r th e soun d an d sustainabl e managemen t o f it s forest s 
must b e on e tha t balance s th e need s an d want s o f society , bot h loca l an d global , a s wel l a s 
the economi c growt h o f the countr y an d th e environment . 
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