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RESUME 

 
Oil palm plantations have an economic function known as a vegetable oil-producer plant (palm 

oil). The characteristics of oil palm as an annual plant and the shape of the tree make it have the 
advantage of being the most productive vegetable oil plant. In addition, oil palm plantations also has 
ecological functions is soil and water conservation. 

Soil and water conservation is increasingly important in the context of the global development 
platform or Sustainable Development Goals (SDGs) related to the achievement of SDG-14 (life below 
water) and SDG-15 (life on land), and is even related to SDG-13 (Climate Action). 

Oil palm plantations play a role in soil and water conservation through four mechanisms. Two of 
these mechanism are natural mechanism which are built into oil palm plants. The structure and 
mechanism of the leaf fronds/canopy cover system that physically protects the soil from direct 
rainwater. The root system of oil palm plants has broad and deep fibers with biopores that can reduce 
erosion while increasing groundwater and organic component reserves. 

Another mechanism for water and soil conservation in oil palm plantations is a man-made 
mechanism. Implementation of Good Agriculture Practices in oil palm plantations that are integrated 
with soil and water conservation, such as legume cover crops, terracing systems on sloping land, 
mound systems, rorax, and mulch. Reuse of biomass forplantations can improve physical, chemical, 
and biological fertility of the soil as well as soil and water conservation.   
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INTRODUCTION 

Oil palm plantations have an economic 
function known as a vegetable oil-producer 
plant (palm oil). The characteristics of oil 
palm as an annual plant and the shape of the 
tree make it have the advantage of being the 
most productive vegetable oil plant. 

The agricultural sector, including 
plantation, has an economic function (white 
function) and an ecological function 
(green/blue function) (Huylenbroeck et al., 
2007). Likewise, oil palm plantations, in 
addition to having economic functions, also 
have ecological functions, such as the 
preservation of the carbon and oxygen cycle, 
and soil and water conservation. 

Soil and water conservation is 
increasingly important in the context of the 
global development platform or Sustainable 
Development Goals (SDGs). Soil and water 
conservation is related to the achievement of 
SDG-14 (life below water) and SDG-15 (life 
on land), and is even related to SDG-13 
(Climate Action). It is hoped that all 
economic sectors, including oil palm 
plantation, will become part of the solution 
to achieving the SDGs targets. 

This article will discuss the natural 
potential of oil palm plants to play a role in 
soil and water conservation. In addition, it 
will also discuss how Good Agriculture 
Practices (GAP) for oil palm plantations 
contribute to soil and water conservation.   
 
 

OIL PALM IS A CONSERVATION PLANT 

Oil palm plantations naturally or built in 
have the ability as a soil and water 
conservation (Harahap, 2007). Two natural 
mechanisms of soil and water conservation 
from oil palm plantations are the mechanism 
of the leaf midrib structure and canopy 
cover, as well as the mechanism of the root 
system of oil palm plants. These capabilities 
is also supported with good cultivation 
technical or GAP for soil and water 
conservation (man-made), making oil palm 
plantations an important part of the soil and 
water conservation system in an area. 

First, the mechanism of the layered 
structure of the leaf fronds of oil palm is able 
to cover land close to 100 percent since the 

oil palm is young (immature oil palm). Each 
oil palm tree produces 18-30 fronds every 
year. In order for the process of 
photosynthesis and productivity to be 
optimal for immature plants (≤ 8 years), the 
number of fronds is maintained in the range 
of 48-56 fronds. Whereas in old plants (> 8 
years), it was maintained in the range of 40-
48 fronds (Harahap, 2006; Harry et al., 2016; 
Turner and Gilbanks, 1974). By maintaining 
the amount of fronds, a canopy system will 
be formed to cover almost 100 percent of the 
oil palm plantation area. 

The structure of the leaf fronds, in 
addition to functioning as the "kitchen" in 
the photosynthesis process of oil palm, also 
serves to protect the soil from direct 
rainwater. If it rains, the raindrops do not hit 
the ground directly but are protected and 
split by the layered structure of the leaf 
midrib. 

Second, oil palm plants have a massive, 
broad, and deep fibrous root system 
(Harahap, 1999, 2007, Harianja, 2009). 
Mature oil palm roots can reach a radius of 4 
meters around the base and a depth of up to 
5 meters below the soil surface, which forms 
micro and macro soil pores (Harahap, 1999). 
The micro and macro pores of the soil 
increase with the age of the oil palm. 

Oil palm plants have a massive root 
system and form pores in the soil that 
function as a storage of organic components 
and water reserves. The older the plant, the 
wider and deeper the roots will be, so that 
the pores of the soil store organic 
components and groundwater are also 
getting bigger. In mature oil palm trees, the 
roots reach more than 5 meters and a depth 
of more than 5 meters from the base of the 
oil palm trunk. 

The water that is filled during the rainy 
season and stored in the pores of the soil 
where oil palm is planted creates a large 
water reserve. During the dry season, the 
water reserves are slowly released to fulfill 
both the needs of the oil palm plant itself and 
other plants around it, as well as the needs 
of soil microorganisms. On the other hand, 
during the rainy season, rainwater that falls 
on oil palm plantations is absorbed to fill the 
"reservoir" in the soil pores as water 
reserves. 
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This natural biopore system and 
mechanism of oil palm causes the ability of 
oil palm land to hold water (water holding 
capacity) in the soil. Such a natural biopore 
system makes oil palm plantations as a soil 
and water conservation plant. According to 
research (Allen et al., 1998; Rusmayadi, 
2011) proving that the water storage 
capacity of oil palm plantations is better 
than that of rubber plantations, so that the 
water content of the soil in oil palm 
plantations is higher than in rubber 
plantations. 

These natural biopores increase the 
ability of oil palm plantations to absorb/hold 
water (water holding capacity) by increasing 
the infiltration of rainwater into the soil, 
reducing surface water run-off and storing 
water reserves in the soil. The ercentage of 
rainfall to the soil surface, the rate of 
infiltration of the solum layer, and 
groundwater reserves to a depth of 200 cm 
in oil palm plantations are relatively the 
same compared to forest land (Henson, 
1999; PPKS, 2005). 

In addition to absorbing water, the 
biopores formed in the root zone 
(rhizosphere) of oil palm plants also store 
organic components. The content of organic 
and C-organic in the root zone of oil palm is 
increasing along with the increase in the age 
of the oil palm plant (Harianja, 2009). 
 
 

OIL PALM PLANTATION 
CONSERVATION 

In addition to having the ability as a 
water and soil conservation plant, the 
management of oil palm plantations also has 
the same function of being able to conserve 
water and soil in the palm oil plantations. 
The soil and water conservation mechanism 
in question is through land management in 
oil palm cultivation (man-made 
conservation). Technical cultural standards 
for oil palm plantations from planting and 
maintaining plants using soil and water 
conservation principles. 

Planting legume cover crops during the 
maintenance of immature plants (age 0-4 
years) can conserve soil and water, and 
increase soil fertility (Yasin et al., 2006; 
Prawirosukarto et al., 2005). The terrace 

system on sloping land, making 
disks/horseshoe, placing old fronds 
(pruning) as a pile of organic matter on the 
intercrops, mounds, rorax, mulch, returning 
empty bunches and liquid waste to the land, 
which have long been applied to oil palm 
plantations is a part of soil and water 
conservation mechanisms in plantations 
(Satriawan et al., 2015; Afandi et al., 2017; 
Murtilaksono et al., 2018; Satriawan et al., 
2021). 

The next mechanism for water and soil 
conservation in oil palm plantations is 
through the use of biomass. Oil palm 
plantations annually produce biomass with 
faster growth than forest biomass 
production (Henson, 1999). The volume of 
biomass in oil palm plantations increases 
along with the increase in age of the oil palm 
plantations. In immature plants (TBM), the 
volume of biomass is about 14.5 tons per 
hectare and increases to about 113 tons per 
hectare (Chan, 2002). Most of this biomass 
reuse to the oil palm plantation area both 
during the maintenance process and during 
the replanting period, so that it can add 
organic components to the land. Besides 
functioning to increase soil fertility, the 
addition of organic matter is also an 
important part of water and soil 
conservation. 

The four mechanisms of soil and water 
conservation built in oil palm plantations 
last quite a long time from planting to the 
next 25 years (replanting). So that the 
mechanism and benefits of soil and water 
conservation in oil palm plantations also last 
up to 25 years. Oil palm plantations are a 
relatively large area. So that these 
mechanisms also occur on a large expanse of 
land. There are millions and even billions of 
biopores below the surface (rhizosphere 
zone) of oil palm plantations which for 25 
years have worked as both water and 
organic matter storage. 

In other words, oil palm plantations are 
not just a big economic activity that 
produces an economic "cake". Oil palm 
plantations are also an important part of the 
soil and water conservation system, 
especially in plantations. 
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CONCLUSION 

In addition to having economic 
functions, palm oil also has ecological 
functions, namely soil and water 
conservation. Two of these mechanism are 
natural mechanism which are built into oil 
palm plants. The structure and mechanism 
of the leaf fronds/canopy cover system that 
physically protects the soil from direct 
rainwater. The root system of oil palm plants 
has broad and deep fibers with biopores that 
can reduce erosion while increasing 
groundwater and organic component 
reserves. 

Another mechanism for water and soil 
conservation in oil palm plantations is a 
man-made mechanism. Implementation of 
Good Agriculture Practices in oil palm 
plantations that are integrated with soil and 
water conservation, such as legume cover 
crops, terracing systems on sloping land, 
mound systems, rorax, and mulch. Reuse of 
biomass forplantations can improve 
physical, chemical, and biological fertility of 
the soil as well as soil and water 
conservation.   
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