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ABSTRACT

Oil palm is one of the world’s most rapidly 
expanding crops mainly planted in the equatorial 
belt. The two largest oil palm-producing 
countries – Indonesia and Malaysia – are located 
in Southeast Asia, a region with numerous 
endemic and forest-dwelling species. As such, the 
potential impact of oil palm expansion on tropical 
forests and biodiversity in the region is a major 
conservation concern. Sustainable production 
of oil palm through good agricultural practices 
is an ideal solution to mitigate adverse effects 
on the environment such as land-use change, 
soil deterioration and erosion, water pollution, 
to maintain ecosystem biodiversity, and to avoid 
global warming. 

In Malaysia, the palm oil industry is commit-
ted to sustainable development through the protec-
tion of the environment and conservation of biodi-
versity. As biodiversity plays an important role in 
ensuring ecosystem resilience, which equates with 
the sustainability of the industry, prime consid-
eration is given to all aspects of plantation opera-
tions commencing from land-use change onwards. 
Potential management practices and salient strat-
egies that contribute to the maintenance, conser-
vation and enhancement of biological diversity in 
oil palm ecosystems are being adopted, and have 
become a policy in plantation companies.

ABSTRAK

Sawit yang ditanam di kawasan khatulistiwa 
merupakan salah satu tanaman yang berkembang 
pesat di dunia. Indonesia dan Malaysia yang 
terletak di Asia Tenggara iaitu  kawasan yang 
mempunyai pelbagai spesies endemik, flora dan 
fauna hutan adalah negara pengeluar sawit yang 
terbesar di dunia. Oleh itu, impak pembangunan 
kawasan sawit terhadap hutan tropika dan 
biodiversiti merupakan isu pemuliharaan yang 

sangat dititikberatkan. Pengeluaran sawit yang 
mapan melalui pertanian yang baik adalah kaedah 
yang baik untuk mengurangkan kesan negatif 
terhadap alam sekitar seperti perubahan kegunaan 
tanah, kerosakan tanah dan hakisan, pencemaran 
air, dan penjagaan ekosistem biodiversiti bagi 
mengelakkan pemanasan global.   
 

Di Malaysia, industri sawit adalah komited 
dengan perkembangan mapan melalui perlind-
ungan alam sekitar dan pemuliharaan biodiver-
siti. Biodiversiti memainkan peranan penting bagi 
memastikan ekosistem yang anjal, yang boleh disa-
makan dengan pertimbangan industri yang ma-
pan dengan memberi semua aspek operasi ladang 
bermula dari perubahan kegunaan tanah. Amalan 
pengurusan yang berpotensi meningkatkan kepel-
bagaian biologi dalam ekosistem sawit diguna pa-
kai dan menjadi polisi syarikat perladangan.      

Keywords: biodiversity, oil palm ecosystem, 
agriculture, biodiversity conservation.

INTRODUCTION

The oil palm industry has been the prime mover of 
the agriculture sector, and has become one of the 
important pillars of the Malaysian economy since 
the 1960s. The oil palm planted area has recorded 
a steady growth to reach 4.69 million hectares, 
producing 17.56 million tonnes of crude palm oil 
in 2009, and generating RM 49.66 billion in export 
income (MPOB, 2009). The dynamic progress 
of the oil palm industry in the last four decades 
has provided direct employment opportunities 
to about 1.5 million people. Worldwide, oil 
palm today is grown in 43 countries with a total 
cultivated area accounting for nearly one-tenth of 
the world’s permanent cropland (FAO, 2007). Based 
on the FAO report, the areas of the two largest oil 
palm-producing countries in 2006 – Indonesia 
(4.1 million hectares) and Malaysia (3.6 million 
hectares) – are located in Southeast Asia (FAO, 
2007). Coincidentally, this region also contains 11% 
of the world’s remaining tropical forests (Iremonger 
et al., 1997), and harbours numerous endemic or 
rare species, many of which are restricted to forest 
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habitats (Mittermeier et al., 2004; Sodhi et al., 2004; 
Koh, 2007a). As such, the potential impact of oil 
palm expansion on tropical forests and biodiversity 
in the region is a major conservation concern (Koh 
and Wilcove, 2007; Scharlemann and Laurance, 
2008). 

The resilience and growth of the oil palm in-
dustry in Malaysia were mainly due to the gov-
ernment’s strategic approach in developing agri-
cultural land through sustainable production, by 
enhancing productivity and at the same time miti-
gating the impact on the environment and on bio-
diversity.

With the increasing concern in global warm-
ing and climate change, the oil palm industry 
confronts challenges in environmental issues such 
as sustainable development, preservation of eco-
system biodiversity, minimisation of carbon emis-
sions and improvement in food safety and quality 
in order to remain competitive in the global mar-
ket. Sustainable production of oil palm through 
the implementation of good agricultural practices 
is an ideal solution to mitigate the adverse effects 
on the environment such as land-use change, soil 
deterioration and erosion, water pollution, and to 
maintain ecosystem biodiversity as well as to slow 
down global warming. This is in line with MPOB’s 
Code of Practices on Good Agricultural Practices 
(CoP-GAP) and also Principle 5 of the Roundtable 
on Sustainable Palm Oil (RSPO), which requires 
environmental responsibility towards conservation 
of natural resources and protection of biodiversity.  
Every effort is made to sustain the environment 
and biodiversity by making this a prime considera-
tion in all aspects of plantation operations. 

As the oil palm industry in Malaysia matures, 
there is increasing awareness in the conservation of 
the environment and sustainability of the industry. 
There is thus increasing consciousness to promote 
biodiversity through conservation and enhance-
ment efforts. A review of projects involving forestry 
and plantation tree crops showed that the poor up-
take of projects designed to conserve biodiversity 
has been caused by a failure to sufficiently consider 
people in the system – especially their need to grow 
food and to enjoy secure rights to use resources 
such as land for oil palm growing in which they 
are expected to invest. Such studies also indicated 
that the investment had improved their livelihoods 
in these plantation areas, and that there is always 
room for the improved uptake of projects to protect 
and conserve biodiversity. In addition, biodiversity 
and its conservation are becoming increasingly im-

portant to the global community, so this aspect of 
the oil palm industry must be given serious atten-
tion and progress in these areas must be communi-
cated to the advanced countries if the industry and 
its products are to remain competitive and accept-
able.

This article reviews and discusses various sce-
narios of biodiversity in oil palm plantations which 
focus more on the macro fauna and flora diversity, 
which demonstrates the potential measures for the 
maintenance, conservation and appropriate en-
hancement of biological diversity. 

BIODIVERSITY IN OIL PALM PLANTATIONS

Biodiversity, which includes all plants, animals and 
microorganisms, can be measured and expressed 
in different units such as genes, individuals, 
populations, species, ecosystems, communities and 
landscapes (Boyle and Boontawee, 1995; UNEP, 
1995; Gaston, 1996). Functional diversity, which 
describes the ecological functions of species or 
groups of species in an ecosystem, provides an 
additional way of measuring biodiversity. It is a 
biodiversity descriptor that provides an alternative 
way of understanding biological diversity, and the 
effects of disturbances caused by human activities, 
including climate change, on an ecosystem.

The Convention on Biological Diversity (CBD, 
2003) defines biological diversity as the variability 
among living organisms from all sources includ-
ing, inter alia, terrestrial, marine and other aquatic 
ecosystems and the ecological complexes of which 
they are part; this includes diversity within species, 
between species and of ecosystems. Therefore bio-
diversity is determined by the interaction of many 
factors that differ spatially and temporally.

The rapid expansion of oil palm cultivation in 
Southeast Asia (particularly in Malaysia and In-
donesia) has raised serious concerns about its po-
tential impact on the region’s biodiversity (Koh 
and Wilcove, 2007). This is because Malaysia and 
Indonesia are located within two of the world’s 34 
biodiversity hotspots – Sundaland and Wallacca – 
which contain exceptionally high concentrations of 
endemic species and are undergoing widespread 
deforestation (Sodhi et al., 2004; Koh, 2007c). 

Koh and Wilcove (2008) had analysed land-cov-
er data compiled by the United Nations Food and 
Agriculture Organisation and suggested that dur-
ing the period 1990-2005, between 55%-59% of oil 
palm expansion totalling 2 021 910 ha in Malaysia 
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(from 2 029 464 in 1990 to 4 051 374 ha in 2005) was 
attributed to the conversion of forests, and between 
41% and 45% of the oil palm expansion was most 
likely due to the conversion of pre-existing crop-
land (including rubber, cocoa and coconut planta-
tions). In the case of Indonesia, at least 56% of oil 
palm expansion may be attributed to the conver-
sion of primary, secondary, or plantation forests. It 
is undeniable that clearing logged-over native for-
ests and replacing them with a monoculture crop 
would clearly have a negative effect on biodiver-
sity. However, massive planting of long rotation 
deep-rooted vegetation like oil palm on cleared 
land would have beneficial effects on biodiversity 
and allow for the accumulation of soil carbon. 

Studies conducted by Khairudin et al. (2005) in 
a coastal oil palm plantation in Selangor, Malaysia, 
had shown strong evidence that oil palm planta-
tions in Malaysia are clearly not devoid of biodiver-
sity. Their study showed that the oil palm ecosys-
tem contained 21, 13, 10, 53, 9, 83 and six species of 
dicotyledons; monocotyledons; sedges, ferns and 
brackens; anthropods; mammals; birds; and rep-
tiles and amphibians, respectively. Although most 
of the species encountered were common to the ag-
ricultural environment, relatively rare species like 
the leopard cat Felis bengalensis were also recorded. 
Of special interest was the high number of bird spe-
cies, with 61 out of the 83 species being breeding 
resident. Of particular significance is that oil palm 
plantations per se can be the home to or harbour a 
wide variety of birds. It is also clear that those bio-
diversity conservatories in plantation ecosystems, 
even if small, can be significant over a large area, 
and could harbour wildlife and plants that are rare, 
endangered or of scientific, heritage or ethno-bo-
tanical interest. Such conservatories can also serve 
as wildlife corridors or refuge for migrant species.    

Mathews et al. (2007) conducted a preliminary 
investigation into biodiversity and the ecosystems 
in an inland oil palm plantation in Johor, Malay-
sia, where they surveyed mature and immature oil 
palm plantings, riparian banks of streams, as well 
as orchards and gardens within selected plots of the 
plantation.  The data indicated that oil palm culti-
vation has a unique ecosystem, probably more su-
perior to that of any annual crop farming. Among 
the flora, a total of 329 species were collected, com-
prising 279 angiosperms, five gymnosperms, 25 
pteridophytes, two bryophytes and 18 fungi. Of the 
fauna, 262 species were collected which included 
202 arthropods, 20 avians, 12 mammals, two rep-
tiles, one amphibian and 15 aquatic specimens, 
mainly pisces and a few crustaceans. Many of the 
birds, reptiles and mammals captured or observed 
were categorised as protected wild animals accord-

ing to Malaysian law under the Protection of Wild-
life Act 1972 (Act 76).   

RESEARCH ON BIODIVERSITY RELATED 
TO OIL PALM CULTIVATION

Thus far, there is relatively little research that 
relates the direct impact of converting forest to oil 
palm plantation on biodiversity globally. This is in 
agreement with Edgar et al. (2008) who investigated 
whether sufficient research had indeed been done 
on the impact of oil palm cultivation on ecosystems, 
and found that while the focus of oil palm research 
had changed over the last 30 years, far more would 
still need to be carried out to quantify the impact 
of this important crop on biodiversity. They also 
found that less than 1% of the publications on oil 
palm since 1970 was related to biodiversity and 
species conservation.

Edgar et al. (2008) stated that the publications 
concentrating on biodiversity and species conserva-
tion tended to focus on large animals (Linkie et al., 
2003; Rajaratnam et al. 2007) and birds (Aratrakon 
et al., 2006; Poh et al., 2006) on which a severe nega-
tive impact on biodiversity had been noted (Stone, 
2007). Although these larger animals are important 
flagships for gauging the state of the tropical envi-
ronment, they are not good indicators of oil palm 
plantation biodiversity. The vast majority of spe-
cies worldwide are insects, which carry out a lion’s 
share of the ecosystem functions (Samways, 2005).  
In addition, only five publications that are related 
to the impact of converting forest to oil palm plan-
tations were on invertebrate biodiversity (Edgar et 
al., 2008). 

Understanding the impact of oil palm expan-
sion on invertebrates and other taxa is vital given 
the projected increase in oil palm area. Not only 
will such information allow us to make informed 
judgments as to the genuine status of biodiversity 
in oil palm plantations, but it will also allow us 
to begin to quantify how well these different taxa 
and guilds are affected by oil palm expansion. We 
can begin to see how management can help to en-
hance beneficial ecosystem functions with mini-
mum detrimental effects on oil palm productivity. 
For example, agricultural theory highlights the use 
of integrated pest management in plantation and 
agricultural systems (Edgar et al., 2008). Such man-
agement draws the link between the components 
of the biotic environment and aids their beneficial 
functioning in the managed landscape, and there-
fore may increase the yield or profit from an area 
whilst minimizing the cost to (or loss of) biodiver-
sity. 
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Use of Bird and Butterfly Diversity as Indicators
 

No single component of biodiversity (i.e. genes, 
species or ecosystems) is consistently a good indi-
cator of the overall biodiversity as these compo-
nents can vary independently. However, some spe-
cies can be used as proxies for a good indicator to 
habitat disturbance. Koh (2008a) uses the species 
richness of forest-dwelling butterflies and birds as 
proxies of the forest biodiversity for insects and 
vertebrates, respectively, because butterflies and 
birds are known to be highly sensitive to habitat 
disturbance and have been commonly used as bio-
indicators in other studies (Koh and Sodhi, 2004; 
Koh, 2007b).

Using data on bird and butterfly diversity in 
Malaysian forests and croplands, Koh and Wilcove 
(2008) argued that conversion of either primary or 
secondary logged-over forests to oil palm may re-
sult in significant biodiversity losses, whereas con-
version of pre-existing cropland (rubber, cocoa and 
coconut) to oil palm results in fewer losses. Thus, 
they assessed the relative biodiversity values of 
primary forests, secondary forests, pre-existing 
cropland and oil palm plantations, and evaluated 
the impact of the respective changes in land-use. 
Their study reveals that the conversion of primary 
forests and logged-over forests to oil palm planta-
tions decreased the species richness of forest birds 
by 77% and 73%, respectively, whereas the conver-
sion of rubber plantations to oil palm plantations 
resulted in only a 14% decline in species richness 
of the remaining forest birds. Similarly, their anal-

ysis suggests that conversion of primary forests 
and logged-over forests to oil palm plantations de-
creased the species richness of forest butterflies by 
83% and 79%, respectively (Figure 1).

In a study on insectivorous birds, Koh (2008b) 
recently showed that these birds in oil palm plan-
tations contributed to the control of leaf-eating oil 
palm pests, which may provide the economic in-
centive for oil palm producers to make plantations 
more hospitable for biodiversity.

MANAGEMENT PRACTICES FOR 
BIODIVERSITY CONSERVATION AND 

ENHANCEMENT IN OIL PALM PLANTATIONS

Rising global demand for palm oil is likely 
to exacerbate deforestation rates in oil palm-
producing countries. This will lead to a net 
reduction in biodiversity unless measures can be 
taken to improve the value of oil palm plantations. 
Many plantation companies have environment 
and biodiversity policies. With commitment 
to sustainable development, sustaining the 
environment and biodiversity has become a prime 
consideration in all aspects of the Malaysian oil 
palm plantation operation.

There is now a window of opportunity for the 
plantation companies to minimise losses in natural 
habitats and biodiversity from oil palm plantations 
so as to restore ecosystem health. In doing so, the 
most critical task is to identify and preserve habi-
tats of high conservation value. For land manage-

Source: Koh and Wilcove (2008).

Figure 1. Total number of species of forest birds (blue bars) and forest butterflies (red bars) 
recorded from different land-use types in southern Peninsular Malaysia and Borneo.
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ment in areas where there is natural forest cover on 
hill slopes of more than 25o, these areas are retained 
as they act as reserves for the natural enemies of 
oil palm pests and diseases apart from conserving 
flora and fauna of natural importance.

There is both potential and a need to develop 
better management practices that reconcile oil palm 
culture and biodiversity conservation – an area of 
research that is not receiving greater attention. For 
example, riparian reserves should be maintained 
to minimise soil run off because these reserves pro-
vide a filtration system to preserve the quality of 
water entering the streams and rivers. Of course, 
the standard practices of planting leguminous 
ground covers, and constructing silt pits, conser-
vation terraces along contours and even water re-
tention ponds are all good measures to combat soil 
erosion and sedimentation of waterways. Water 
management is crucial in plantation management, 
and the streams and rivers along the waterways 
in the plantation must be kept clean because fresh 
water in flat and coastal soils and also in the un-
dulating hilly terrain of inland soils is vital to the 
sustainable supply not only to the oil palm crop but 
also to the downstream users.

Other potential management practices and sa-
lient strategies that contribute in enhancing biodi-
versity in oil palm plantations which can be adopt-
ed or can become a policy to plantation companies 
are proposed as follows:

Zero-burn Replanting
 

This approach in ecosystem management is 
through supporting services (services that maintain 
the conditions for life on earth) which are crucial 
for biodiversity enhancement.

By outlawing the use of fire, the practice of 
zero-burn, besides contributing to a cleaner en-
vironment, enhances the soil organic matter, soil 
physical properties, soil microbial population and 
fertility, while nutrient cycling from the previous 
crop biomass at the time of replanting helps to re-
duce chemical fertilizer inputs and is also able to 
conserve if not improve soil biodiversity (Mohd 
Hashim et al., 1993; Khalid et al., 1999) (Figure 2).

Vegetation and Ground Cover 
 

In perennial crops, the manipulation of ground 
cover vegetation has been shown to reduce insect 
pest incidence through increasing the abundance 
and efficiency of predators and parasitoids of the 
pest species (Altieri and Schmidt, 1985). 

Koh (2008a) had investigated whether the bio-
diversity of oil palm plantations can be increased 
by vegetation characteristics at the local level (e.g. 
epiphyte prevalence) and by natural forest cover 
at the landscape level (e.g. old-growth forests sur-
rounding oil palm estates) by determining how 
forest-dwelling butterflies and birds were affected 
in these plantations. He found that the most impor-
tant predictors of species richness across transects 
were the percentage of ground cover of weeds for 
butterflies, and epiphyte prevalence and presence 
of leguminous crops for birds. Vegetation variables 
explained 0%-1.2% of the variation in butterfly spe-
cies richness and 0%-7% of that in bird species rich-
ness.  

Planting of Leguminous Cover Crops and Natural 
Covers 

Planting of leguminous cover crops enhanc-
es soil fertility and checks soil erosion. Legumi-
nous crops (e.g. Mucuna bracteata DC.) and ferns 

Figure 2. Planting young palms into rows of old palm biomass residues 
adopts an innovative technique of zero-burn replanting. 
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(e.g. Nephrolepis biserrata Sw.) are typically 
established within oil palm plantations as natural 
cover crops to prevent soil erosion and desiccation 
(Corley and Tinker, 2003). The legume ground 
covers through root nodulation provide the much 
needed nitrogen supplement for the oil palm 
crop, and thus reduce the application of inorganic 
nitrogenous fertilisers that when applied may emit 
nitrous oxide (N2O) which has a global warming 
potential (GWP) 296 times higher than that of CO2. 
These beneficial plants also provide the nectar for 
feeding the natural predators.

Maintenance of natural soft weeds such as Ne-
phrolepis biserrata, Axonopus compressus, Cynodon 
dactylon, Chrysopogon aciculatus and Eleusine indica 
in palm avenues can also help to enhance biodiver-
sity in oil palm ecosystems. In a mature planting, 
it is the practice to maintain shade-tolerant weeds 
of various soft grasses and ferns along the inter-
rows and terrace slopes of an oil palm plantation. 
However, weeds such as Asystasia gangetica L. are 
normally removed to reduce competition with the 
palms for soil nutrients.

The presence of epiphytes (e.g. Asplenium nidus 
L.) that grow naturally on the trunks of palms, and 
the extent and nature of the ground vegetation are 
variables that can potentially affect both butterfly 
and bird diversity. 

Planting of Beneficial Plants and Integrated Pest 
Management through Biological Control

The ‘associated biodiversity’ through biologi-
cal control that provides natural pest control and 
preserves pollination insects can be promoted 
through measures such as integrated pest manage-
ment (IPM), while minimising the use of pesticides. 
Most oil palm plantations now adopt an integrated 
pest management approach, which favours the use 
of non-chemical pest control methods such as the 
establishment of beneficial flowering plants for en-
hanced activity of the predators and parasites of 
the oil palm pests.

Beneficial plants (e.g. Euphorbia heterophylla L.) 
are planted to attract the environmental-friendly 
insect predators and parasitoids of Lepidopteran 
pests of oil palm (e.g. Metisa plana Walker) (Nor-
man et al., 1996).  Growing Euphorbia heterophylla in 
strips around oil palm plantations can bring about 
natural suppression of bagworm damage to oil 
palm (Ho and Teh, 1999), while Cassia cobanensis, 
Crotalaria usaramoensis and even the weed Asysta-
sia intrusa provide the same purpose (Mohd Basri 
et al., 1999). Altieri (1999) reported that certain spe-

cies of the families Umbrelliferae, Leguminosae and 
Compositae play an important role, as they act as a 
biological corridor for harbouring and supporting 
beneficial arthropods that aid in suppressing crop 
pest population. Norman et al. (1998) provided a 
detailed list of parasitoids and predators among 
the arthropods, such as Dolichogenidea metesae, 
Goryphus bunoh, Pediobius anomalus and Sycanus di-
chotomus, that are natural enemies of such oil palm 
pests as Metisa plana, Mahasena corbettii, Darna tri-
ma, Pteroma pendula and Setora nitens.

The entomopathogens baculovirus of Oryctes 
and Metarhizium anisopliae have also been used to 
control the rhinoceros beetle Oryctes rhinoceros in oil 
palm (Ho, 1996; Ramli et al., 2005). Notwithstand-
ing initial disagreement by the oil palm indus-
try over the usefulness of the barn owl, Tyto alba, 
for the natural control of rats, Ho and Teh (1997) 
showed the raptor to be able to provide long-term 
suppression of rat damage in oil palm to below 
consequential levels without the need for chemical 
intervention. Thus, IPM uses either predatory ani-
mals or insects that feed on pests, e.g. barn owls, or 
microbes such as viruses and fungi to infect pests. 
With less use of chemicals, lower greenhouse gas 
(GHG) emissions in plantations are expected, thus 
reducing global warming.

Intercropping Oil Palm with Other Crops and 
Livestock Integration

Oil palm plantations which are intercropped 
with other crops or mixed plant species will usu-
ally support more biodiversity than monoculture, 
i.e. oil palm only. Intercropping can be conducted 
early during the planting of palms or at the imma-
ture stage for crop diversification, e.g. cash crops 
such as banana, tapioca and sweet potato, can be 
planted in the double-avenue rows system of oil 
palm planting.   

Forest Reserves in or Near Oil Palm Plantations
 

Forest reserves in or near oil palm plantations 
also have practical benefits to the oil palm besides 
flora and fauna conservation. These reserves in-
clude the steep areas with more than 25o slope and 
other unsuitable or marginal areas which are left 
undisturbed. Payne (1997) reported that predators 
of rats like the leopard cat, civet cat, cobra, python, 
mongoose, badger, barred eagle-owl and brown 
wood owl have been recorded to inhabit forest 
reserves in the vicinity of oil palm plantings. Van 
Emden (1965) and Altieri and Schmidt (1986) have 
highlighted the importance of wild vegetation ad-
joining crops to provide alternate food and habi-
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tat to natural enemies of insect pests of the crops. 
These benefits are expected to be also conferred by 
forest reserves on oil palm plantations. Khairudin 
et al. (2005) also found that nature reserves in 
oil palm plantations play important roles in 
conserving and encouraging biodiversity in such 
environments.

Natural forest cover across oil palm plantations 
explained 1.2%-12.9% of the variation in butterfly 
species richness and 0.6%-53.3% of the variation 
in bird species richness. The most important pre-
dictors of species richness across oil palm planta-
tions were the percentage cover of old-growth for-
ests surrounding the plantation for butterflies, and 
the percentage cover of young secondary forests 
surrounding oil palm plantations for birds (Koh, 
2008a).  

From the above findings, it is recommended 
that in order to maximise biodiversity in oil palm 
plantations, oil palm growers and local govern-
ments should work together to preserve as much 
of the remaining natural forests as possible by, for 
example, creating forested buffer zones around 
oil palm plantations, or protecting remnant forest 
patches in the landscape. The oil palm plantations 
need to keep as many patches of the original forest 
as possible, perhaps on marginal land or steep hills, 
to be set aside and protected from all forms of de-
structive disturbance so that they will contribute to 
the valuable conservation of biodiversity.    

Strips of Forest Adjacent to Rivers (riparian 
borders)
 

Erosion control practices, which include water 
conservation structures and vegetation strips used 
as filters for riparian zone management, can reduce 
the displacement of soil organic carbon and pro-
vide opportunities to increase biodiversity.

 
Strips of forest adjacent to rivers are expected 

to contribute towards conserving biodiversity be-
sides performing the important role of erosion con-
trol. Such strips will also be able to maintain avian 
diversity and serve as wildlife corridors for birds 
and other wildlife, providing important linkages to 
help sustain otherwise isolated populations as well 
as to increase accessibility to habitats (Noss, 1987).  
The river banks covered with thick vegetation of 
various species of plants become a corridor for the 
forest-dwelling bird Gallus gallus, cold-blooded liz-
ard Varanus salvator and small mammals such as 
Prionailurus bengalensis, ensuring their food chain 
and survival (Mathews et al., 2007). Biodiversity de-

veloped along the riparian reserves of streams and 
rivers provides functional benefits in the long-term 
and also minimises the pollution of the streams in 
the plantations. 

Protection of Natural Waterways, Water-catch-
ment Areas and Water Bodies

Projects that protect the forest from land conver-
sion or degradation in key watersheds have poten-
tial to substantially slow down soil erosion, protect 
water resources and conserve biodiversity. There 
are many natural tributaries in the plantations, 
and these tributaries lead to the water reservoir 
for the storage of water for the needs of plantation 
operations. The tributaries are considered natural 
resources of water, and can be considered as high 
conservation value (HCV) areas, providing the ba-
sic services of nature in critical situations (Jennings 
et al., 2003).
 

CONCLUSION

Much more work needs to be done to improve 
and reduce the negative impacts on biodiversity 
of habitat conversion to oil palm plantations. In 
particular, more empirical research is needed 
to quantify the biodiversity value of oil palm 
plantations relative to primary and secondary 
forests, as has been conducted in other tropical 
regions.  Results from such studies are crucial for 
forming conservation strategies and ensuring 
sustainable management of the plantations. 
Currently, MPOB is conducting research to study 
the effects of converting logged-over forest to oil 
palm on the flora and fauna biodiversity in Belaga, 
Sarawak, and on fauna biodiversity in peatland in 
Betong, Sarawak.

Although diversity in such nature reserves does 
not match that of the undisturbed rainforest eco-
systems, a better and more positive perspective of 
biodiversity in oil palm plantations can be achieved 
if we view the oil palm plantation ecosystem as a 
subset of climax forest ecosystems. It only remains 
for the oil palm industry to continue to encourage 
such biodiversity through conservation and en-
hancement efforts. 

Maintaining biodiversity in a plantation context 
is potentially important from the recreational and 
educational points of view, as oil palm has already 
become the landscape of the countryside for a large 
number of people in the tropics. Without an aware-
ness of biodiversity, future generations are less 
likely to value and protect it. It is now the oil palm 
industry’s responsibility to provide information on 
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the biodiversity status of oil palm plantations, and 
to investigate practices that may benefit biodiver-
sity, the environment, the community and the in-
dustry alike.  The following areas in the plantations 
are hot spots for biodiversity preservation: i) natu-
ral forests within or next to the boundaries of the 
plantation, ii) swamp areas, iii) river boundaries 
and riparian strips, iv) water catchment areas and 
retention walls of earth round the effluent ponds, 
v) marginal areas which have reverted to second-
ary forests, and vi) areas with slopes of more than 
25o gradient. 

Continuously practicing potential biodiversity 
enhancement measures may not only lower the 
production costs but could also reduce the damag-
ing effects of pesticides on plantation workers, wa-
terways and the environment, as well as producing 
palm oil through environmental-friendly practices.  

As international demand for oil palm prod-
ucts is likely to continue to drive the expansion of 
oil palm plantations in Southeast Asia and exac-
erbate the rates of forest loss and degradation in 
the region, weaknesses in land management need 
to be addressed through research to safeguard the 
biodiversity in oil palm-producing countries. The 
measures suggested in this article offer a renewed 
approach to put biodiversity conservation and en-
hancement in the limelight by mainstreaming them 
as part of the plantation operations, both internally 
and externally.
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