
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 . 
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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 . 

24 



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 ; 

27 


	5.0 Development of Forest Management
	5.1 The Pre-World War (before 1940)
	5.2 The Pre-Independence Era (1940 - 1957)
	5.3 The Post-Independence Era (after 1957)




