
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 
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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 

35 



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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