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Abstract

Oil Palm (Elaeis guineensis Jacq.) is a crucial plantation commodity in
Indonesia's economy. The increasing global demand for oil palm has driven the
expansion of oil palm plantations. However, this expansion is often constrained
by limited fertile land. Fly ash, a byproduct of coal combustion, contains
essential nutrients such as calcium, magnesium, and silica. Several studies
suggest that fly ash potentially improves soil physical and chemical properties,
as well as enhance nutrient availability for plants. This research aims to
evaluate the effectiveness of adding fly ash in various growing media, dolomite,
and organic fertilizers on the growth of oil palm seedlings. The study employs a
Completely Randomized Design (CRD) with several treatment combinations,
including fly ash, organic fertilizer, dolomite, and NPK 16:16:16 fertilizer doses.
The results indicate that combining fly ash and organic fertilizer is the best
choice for improving oil palm seedling growth. Additionally, adding NPK

16:16:16 fertilizer at 36 grams per polybag yields excellent growth results.
Interaction analysis indicates significant effects of these combinations on
seedling growth improvement. This preliminary study is expected to provide
foundational information useful for further research on utilizing fly ash and
other organic materials in oil palm cultivation and the potential application of
this technology on a larger scale.
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Abstract. Oil Palm (Elaeis guineensis Jacq.) is a crucial plantation commodity in Indonesia's
economy. The increasing global demand for oil palm has driven the expansion of oil palm
plantations. However, this expansion is often constrained by limited fertile land. Fly ash, a
byproduct of coal combustion, contains essential nutrients such as calcium, magnesium, and silica.
Several studies suggest that fly ash potentially improves soil physical and chemical properties, as
well as enhance nutrient availability for plants. This research aims to evaluate the effectiveness of
adding fly ash in various growing media, dolomite, and organic fertilizers on the growth of oil
palm seedlings. The study employs a Completely Randomized Design (CRD) with several
treatment combinations, including fly ash, organic fertilizer, dolomite, and NPK 16:16:16
fertilizer doses. The results indicate that combining fly ash and organic fertilizer is the best choice
for improving oil palm seedling growth. Additionally, adding NPK 16:16.16 fertilizer at 36 grams
per polybag yields excellent growth results. Interaction analysis indicates significant effects of
these combinations on seedling growth improvement. This preliminary study is expected to provide
foundational information useful for further research on utilizing fly ash and other organic
materials in oil palm cultivation and the potential application of this technology on a larger scale.
Keywords: dolomite fertilizer, fly ash; oil palm, seeding; seedling growth.

Type of the Paper: Regular Article.
1. Introduction

Indonesia is a leading exporter of palm oil, with the global demand driving the expansion of
palm oil plantations [1]. The cultivated area increased from 294,560 hectares in 1980 to 11.30
million hectares in 2016 [2]. However, this expansion is often constrained by limited fertile land,
affecting plantation productivity. The productivity of oil palm relies heavily on seed quality and
soil conditions, as nutrient availability is crucial for plant growth and health [3,4]. Enhancing
seedling growth is vital, especially during the seedling stage, influencing future plant development
[5]. One strategy to improve soil media involves utilizing natural materials and industrial by-
products, such as fly ash, a by-product of coal combustion in power plants [6]. Fly ash, rich in
organic matter and essential minerals, can enhance soil structure, enhance cation exchange
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capacity (CEC), and provide necessary nutrients [7-9].

Ash coal, consisting of fly ash and bottom ash [10], contains macro-nutrients like iron (Fe),
calcium (Ca), aluminum (Al), silicon (Si), potassium (K), and magnesium (Mg), along with
micronutrients such as zinc (Zn), manganese (Mn), and copper (Cu), which can improve soil
quality [11,12]. Additionally, dolomite, a carbonate mineral, is used to increase soil pH due to its
high calcium and magnesium content [13]. Dolomite and manure are commonly applied to
improve soil chemistry and biology; dolomite raises soil pH and provides essential nutrients, while
manure boosts soil f