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ABSTRACT

The productivity of oil palm is highly dependent on the application of fertilization. Fertilizer
applications must pay attention to its effectiveness and efficiency so that nutrients are absorbed
optimally at the right time and right dosage. This research was conducted to assess the effectiveness
of fertilization time. In addition, this also aimed to examine the effectiveness of oil palm fertilization
which affects the productivity of fresh fruit bunches (FFB) and increases the production income. The
data used were secondary data including fertilization and productivity of FFB at time intervals after
fertilization for 6, 7, and 8 months in Kujan Estate Division, PT Menthobi Makmur Lestari (MMaLl),
Kujan Village, Nanga Bulik District, Lamandau, Central Kalimantan Province. The data obtained were
analyzed using MS software. Excel was also employed to describe the dosage and time applied for 1
year and the productivity of FFB after 6 months of fertilization. Fertilizer application in months with
high rainfall and long dry season is less effective and efficient for nutrient availability. The productivity
of FFB in the second semester after 6 months of fertilization has increased compared to the first
semester. The effective application of fertilizers can increase the production of CPO and reduce the
total maintenance cost of the oil palm company.

Keywords: crude palm oil; effectiveness of fertilization; fresh fruit bunches; legume cover crop;
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INTRODUCTION

Oil palm plantations have bright prospects to be developed as a source of foreign exchange,
expansion of employment opportunities, preservation of natural resources, and a mean for
development (Ariyanti et al., 2019). Palm oil (Crude Palm Qil/CPO) with bright marketing prospects
and competitive prices have caused more CPO demand (Wulandari & Hernawati, 2017). Indonesia's
CPO exports reached 1,791,774.29 tonnes with a value of USD 1,776,617.53 (Ministry of Agriculture
2019).

The productivity that has been achieved by oil palm plantations in Indonesia at this time must
be continuously improved and maintained well such as in cultivation activities (Boafo et al., 2020).
One of the activities in cultivation that requires management is fertilization (Tounkara et al., 2020).
Fertilizing oil palm is commonly done manually and utilizes technology such as aircraft. Effective and
efficient fertilization methods are able to improve oil palm growth (Cui et al., 2020). The right dosage
also affects the growth and production (Setyawan et al., 2020). This also will cause the area,
thickness, and chlorophyll content of leaves optimal (Emmanuel et al., 2020). If vegetative growth is
good, generative development is also good, one of which is the productivity of oil palm FFB. When
FFB increases, the CPO produced will also be higher (Moreno-Sader et al., 2020).

Oil palm fertilization is very dependent on the environment, especially rainwater. The high
rainfall causes the fertilizer applied easily carried away by the water flow. As a result, fertilizers are
not absorbed optimally (Cui et al., 2020). Ineffective fertilization will cause high operational costs for
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the company (Troster et al.,, 2019). Therefore, it is important to pay attention to fertilization time,
because the effectiveness of fertilization also affects the production costs incurred by the plantation.
The more effective the fertilization, the more optimal the FFB produced, thus the production costs can
be reduced and the income from the FFB sale will increase. Research on the effectiveness of
fertilization on oil palm productivity has been carried out. However, there has not been any further
study regarding the cost-effectiveness incurred by the plantation. Based on this, current study was
conducted to assess the effectiveness of fertilization time. In addition, another objective was to
assess the dosage that affects FFB productivity. This research further expects to find out how to
increase FFB productivity and the sustainability of oil palm cultivation as well as increase the
production income.

MATERIALS AND METHODS

This research was carried out in Block D-09 oil palm plantation with an area of 25 ha in
Division 1 of Kujan Estate, PT Menthobi Makmur Lestari (MMaL), Kujan Village, Nanga Bulik District,
Lamandau, Central Kalimantan Province. The data used were secondary data including the
fertilization dosage and FFB productivity after 6 months of fertilization in the first and second
semesters. The data obtained were analyzed using MS software, while excel was also employed to
describe the dosage and time applied for 1 year and the productivity of FFB after 6 months of
fertilization.

RESULTS AND DISCUSSION

Fertilization is very important in crop cultivation, especially oil palm because it increases the
availability of nutrients (Emmanuel et al., 2020). Nutrients are needed for vegetative and generative
growth (Ginting et al., 2018). Oil palm fertilization was carried out every month continuously,
especially during the vegetative phase (Figure 1). The effectiveness of fertilizer absorption by plants is
influenced by various factors, one of which is water availability. Therefore, when applying fertilizer, it
is necessary to pay attention to the time of fertilization so that appropriate dosage can be determined
and it can be absorbed properly (Njoroge et al., 2019; Chiamaka et al., 2020).

Figure 1 shows that the fertilizer dosage in March is the lowest compared to other months.
The rainfall in March is quite high, ranging from >300-350 mm/day. The high rainfall causes fertilizers
to wash easily so that the nutrients absorbed by oil palm roots are not optimal (Siallagan et al., 2014).
When the application of fertilizers is excessive, then it will not be effectively absorbed by plants
(Rasool et al., 2020). It is because the nutrients are not bound by soil particles and are not available
to plants. Therefore, plant growth and development are disrupted. Fertilization was not done in May
and June because of the dry season at that time, while September was a long summer. Fertilization in
the dry season is feared to burn the root tips of plants. Damage to plant tissue will reduce metabolism
and have an impact on productivity (Akinnifesi et al., 2008).

The highest dosage was found in April, July, and October, which was 0.20 ton/ha. Currently,
the weather conditions cannot be predicted certainly meaning that it is uncertain whether the month
enters rainy season or dry season. However, when this research was carried out, April was entering
the end of rainy season so that the fertilizer dosage used was added and became 0.20 tons/ha.
Rainfall that is not too extreme with <300 mm/day is a highly desired rainfall by an oil palm plantation
company so that the application of fertilizer with a dosage of 0.20 tonnes/ha is expected to be
optimally absorbed by the roots of oil palm. Then, July is the month when the fertilizer was applied the
most and entering the dry season. The application in July was intended to determine the production
so that fertilization effectiveness can be seen on the productivity of fresh oil palm fruit bunches during
dry season fertilization (Darko et al., 2020).

October enters the rainy season, thus good fertilization is either carried out at the end of the
dry season or the beginning of the rainy season. Therefore, through the fertilizer application of 0.20
tonnes/ha dosage, the effectiveness of fertilization and its production can be seen. Fertilization was
not done in May and June because of the dry season, while September is a long summer. Fertilization
in the dry season is feared to burn the root tips of plants because damage to plant tissue will
decrease metabolism and affect the productivity.
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Figure 1. Fertilization dose

Optimal fertilization will affect the productivity of oil palm FFB. Figure 2 shows FFB
productivity in the 1% semester (June to November) after 6 months of fertilization. The productivity of
FFB has fluctuated from June to November. The lowest FFB productivity was in July at 0.55 tons/ha,
while the highest productivity was in October at 1.40 tons/ha. July was the slowest month because it
is a dry month so it affects the fertilizer absorption.

The productivity of FFB from July to October increased while its productivity in November
decreased to 0.62 ton/ha (Figure 2). The decrease of FFB in November was due to high rainfall. High
rainfall will cause the flowers to be disrupted in the pollination process because the insect pollinating
oil palm flowers, Elaeidobius kamerunicus, reduces pollination activity during the rainy season (Youse
et al., 2020).
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Figure 2. FFB productivity in semester 1 after 6 months of fertilization

The main productivity of oil palm is FFB. FFB is the result of generative growth of plants. Oil
palm FFB correlates with the CPO produced. When the productivity of FFB increases, then CPO also
increases. This is because the nutrient content which is important in conception is fulfilled (Siallagan
et al., 2014).
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Figure 3. FFB productivity in semester 2 after 6 months of fertilization

The absorption of nutrients from the applied fertilizers will be more optimal after a certain
time. The longer the time interval, the more increase the nutrient uptake by plants. As a result, optimal
vegetative growth resulting in optimal flower formation. If the formation of flowers is optimal, the
resulting fruit will also increase (Zhang et al., 2020). This is in accordance with Figure 3 which shows
that the productivity of FFB in the second semester has increased compared to the first semester
(Figure 2) ranging from 0.75-2.01 tonnes/ha. However, FFB productivity from December to February
was lower, namely 0.75-1.10 tonnes/ha compared to March to May (1.61-2.01 tonnes/ha). This
fluctuation is the same as the first semester, which is influenced by wet months and dry months.

The use of good fertilizers aims to make it easier for plants to absorb nutrients in the soil if the
soil does not have legume cover crop (LCC) cover (Ball et al., 2020). The function of LCC was to
maintain soil moisture, suppress weed growth, and provide N in the soil (Otto et al., 2020). If the area
is already covered by LCC, it can reduce the use of fertilizers. This does not mean that the areas that
have been covered by LCC are not fertilized. LCC only helps to reduce fertilizer use so that it can
reduce the budget for relatively large fertilizer costs (Rodriguez et al., 2020).

The productivity of oil palm FFB correlates with the CPO produced. The more the amount of
FFB increases, the more increase the amount of CPO yield (Devani, 2014). In CPO production, it
seeks to optimize yield and improve product quality (Siallagan et al., 2014). The more optimal CPO is
produced, the fewer oil losses. The optimization of CPO production shows the effectiveness of
fertilization which will increase the company income. By knowing the effectiveness of fertilization, we
can determine the correct fertilizer dosage. The goal is that the costs incurred by the company for
fertilizers can be minimized. Generally, the cost of fertilization is 40% -60% of the total maintenance
cost or about 30% of the total production cost.

CONCLUSIONS

Fertilizer application in months with high rainfall and long dry season is less effective and
efficient for nutrient availability. The productivity of FFB in the second semester after 6 months of
fertilization has increased compared to the first semester. The dose of fertilizer that affects growth is
0.20 tonnes/ha. The effective application of fertilizers can increase the production of CPO and reduce
the total maintenance cost of the oil palm company.
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