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Nutrient demand for oil palm is determined by the potential yield, which is varies 

according to genotype, soil, palm age and environment factor. Moisture stress having a 

strong influence on oil palm growth and development. Irrigation project was carried out 

to study the growth performance and yield response of oil palm to irrigation. Therefore, 

this study highlight the results the major plants nutrients requirements for an oil palm 

and the strategies to optimize the usage of fertilizer in oil palm under irrigation system. 

An experiment was laid out at the Oil Palm Nursery, Felda Agricultural Services Tun 

Razak, Jerantut, Pahang, Malaysia (3° 52' 55" N, 102° 43' 41" E) and FASSB 
Tembangau 9 Estate (03°00’59.5”N, Longitude 102°28’48.5”E). Experiment of 33 NPK 

factorial fertilizer trials were conducted for oil palm seedlings in nursery and mature D 

× P palms planted in the year 2000 under irrigation condition. The trial was conducted 

on Gong chenak series (Aquic kandiudults) (Soil Survey Staff, 2010). The following 

rates were used: 0, 112 and 224 g per seedling per year for N (Ammonium sulphate); 0, 

71 and 142 g per seedling per year for P (Christmas island rock phosphate); and 0, 34 

and 68 g per seedling per year for K (Muriate of potash). The N and K rates tested for 

mature oil palm were at 0, 4 and 8 kg per palm per year, while P rate tested at 0, 2 and 4 

kg per palm per year. Field operation and maintenance of trial plot was as per normal 

estate practices. Experiment on the NPK factorial trial on oil palm seedling showed that 

there is important aspect of the need for applying the adequate rate of N fertilizer rather 

than P and K fertilizer in order to optimize the nutrient uptake. In the absence of N 
fertilizer, N foliar nutrient status (1.78%), girth size (5.1 cm), seedling height (51.4 cm) 

and frond length (36.6 cm) was significantly the lowest. The best combination rate of 

fertilizer for optimum seedling growth was N1P1K1 (112 g SOA, 71 g CIPR and 34 g 

MOP). Results over 7 years on mature palm showed that the palms treated with complete 

NPK fertilizer (N1P1K1 and N2P2K2) able to produce average FFB yield at 26.50 – 

26.69 t/ha, and much higher by 3.60 – 3.80 t/ha (15-17%) as compared to  the plot 

without fertilizer (N0P0K0) at 22.90 t/ha. However, the treatments plot with the lowest 

yields were N0P2K0, & N0P0K1 at 21.10 t/ha & 21.12 t/ha, respectively. The study also 

indicated that palm growth and foliar nutrient status showed a significant response to N 
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manuring were recorded throughout the period of the treatment.  Unlike N, no significant 

responses to P and K fertilizer were recorded. Fertilizer rate at N1P1K1 is the best rate 

to maintain optimum palm growth (particularly estimated LAI and dry frond weight), 

yield response and foliar nutrient status. 
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Keperluan nutrien bagi kelapa sawit ditentukan oleh potensi hasil yang mana faktor-

faktor seperti genotip, tanah, umur sawit dan alam sekitar memainkan peranan yang 

penting. Tegasan kelembapan memberi impak yang besar terhadap pertumbuhan dan 

pengeluaran hasil sawit. Pelaksanaan projek pengairan bertujuan mengkaji prestasi 

pertumbuhan dan pencapaian hasil sawit terhadap pengairan. Oleh yang demikian, kertas 

kerja ini menunjukkan keputusan kajian keperluan nutrien utama bagi kelapa sawit (N, 

P dan K) dan strategi untuk mengoptimumkan penggunaan baja terhadap pokok kelapa 
sawit dengan adanya sistem pengairan. Percubaan telah dilaksanakan di tapak semaian 

kelapa sawit FASSB Tun Razak, Jerantut, Pahang, Malaysia (3𝑜 52′ 55" N, 

102𝑜  43′ 41" E) dan ladang FASSB Tembangau 9 (03𝑜  00′ 59.5" N, 102𝑜  28′ 48.5" E). 

Percubaan baja 33 NPK faktorial telah dijalankan terhadap anak pokok kelapa sawit dan 
sawit matang D x P yang ditanam pada tahun 2000 di bawah pengaruh sistem pengairan. 

Percubaan ditapak semaian menggunakan tanah siri Gong chenak (Aquic kandiudults) 

(Soil Survey Staff, 2010). dan kadar N (Ammonium sulphate) yang diuji ialah 0, 112 

dan 224 g/pokok/tahun. manakala bagi P (Christmas island rock phosphate), kadar yang 

diuji ialah 0, 71 dan 142 g/pokok/tahun dan kadar K (Muriate of potash) pula ialah  0, 

34 dan 68 g/pokok/tahun. Kadar N dan K yang diuji ke atas sawit matang ialah pada 0, 

4 dan 8 kg/pokok/tahun. Manakala nutrien P yang diuji ialah pada kadar 0, 2 dan 4 

kg/pokok/tahun. Operasi dan penyelenggaraan ladang di kawasan plot percubaan adalah 

sebagaimana yang diamalkan oleh pengurusan ladang. Eksperimen terhadap percubaan 

NPK faktorial terhadap benih kelapa sawit menunjukkan bahawa kadar baja N yang 

mencukupi memainkan peranan penting terhadap pertumbuhan anak pokok berbanding 
baja P dan K. Rawatan yang tidak menggunakan baja nitrogen menunjukkan status 

nutrien foliar (1.78 %), saiz lilitan (5.1 cm), ketinggian anak pokok (51.4 cm) dan 

panjang pelepah (36.6 cm) yang paling rendah. Kombinasi baja NPK yang terbaik untuk 

memastikan pertumbuhan biji benih yang optimum ialah N1P1K1 (112 g SOA, 71 g 

CIPR dan 34 g MOP). Keputusan yang didapati daripada percubaan sawit matang 
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menunjukkan bahawa pokok yang dirawat menggunakan baja NPK yang lengkap 

(N1P1K1 dan N2P2K2) mampu menghasilkan purata hasil FFB pada 26.50 – 26.69 t/ha 

dan jauh lebih tinggi sebanyak 3.60 – 3.80 t/ha (15-17 %) berbanding hasil FFB pada 

plot yang tiada baja (N0P0K0) dengan hasil FFB sebanyak 22.90 t/ha. Walau 

bagaimanapun, plot rawatan dengan hasil paling terrendah adalah plot N0P2K0 dan 

N0P0K1 masing-masing pada kadar 21.10 t.ha dan 21.12 t/ha. Kajian ini juga 
menunjukkan bahwa pertumbuhan vegetatif sawit dan status nutrien daun menunjukkan 

tindak balas yang signifikan terhadap pembajaan N yang dicatatkan sepanjang tempoh 

percubaan. Secara kontra, penaburan baja fosforus (P) dan kalium (K) tidak 

menunjukkan tindak balas yang signifikan terhadap parameter yang direkodkan. 

Rawatan NPK baja pada kadar N1P1K1 menunjukkan keputusan yang terbaik untuk 

mengekalkan pertumbuhan vegetatift yang optimum (anggaran luas permukaan pelepah 

dan berat kering pelepah), hasil FFB dan status nutrien daun .  
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CHAPTER 1 

1 INTRODUCTION 

Malaysia currently accounts for 39% of world palm oil production and 44% of world 

exports. If taken into account of other oils & fats produced in the country, Malaysia 

accounts for 12% and 27% of the world's total production and exports of oils and fats. 

Today, 5.74 million hectares of land in Malaysia is under oil palm cultivation; producing 
17.73 million tonnes of palm oil (CPO) and 2.13 tonnes of palm kernel oil (PKO). The 

largest oil palm areas were in Sarawak and Sabah with 3.06 million hectares (53%) and 

2.68 million hectares (47%) in Peninsular Malaysia (MPOB, 2016). The oil palm is a 

perennial plant which, under suitable climatic conditions, palm growth well and high 

fresh fruit bunch (FFB) yield. Oil palm yield potential is reduced when trees are exposed 

to stressful conditions. Low moisture is the most common stressful condition oil palm 

faces. If oil palm trees are subjected to moisture stress during fruit development, a higher 

proportion of the flowers become male flowers, which do not became fruit.  However, 

to support its growth and yield, it requires a lot of water at 5-7 mm/day (Foong, 1995) 

and large amounts of nutrients such as nitrogen (N), phosphorus (P), potassium (K) and 

magnesium (Mg). The quantities of nutrients applied vary according to palm age, 
expected yield, soil type, and local precipitation. In recent years, there has been increased 

emphasis on site-specific nutrient management to improve its growth and productivity 

to match its potential to the site (Chew et al., 1992; Kee et al., 1994). Understanding the 

factors that contribute to efficient fertilizer use is crucial to maximize yields and enhance 

economic returns (Goh and Hardter, 2003). Many trials have been conducted on a wide 

range of soil types, climate, and tree ages.  Although, many palm nutrition studies, 

particularly NPK trials on inland and coastal soils are well documented (Viets, 1965; 

Ollagnier and Ochs, 1973; Chew and Khoo, 1977 and Kee and Chew, 1991). However, 

the determination of fertilizer input levels under irrigation condition and current water 

management practices in oil palm plantations, are almost not well documented. 

Furthermore, water management practices by using irrigation system widely practiced 

by all planters or farmers. These studies led to a recommendation for optimum nutrient 
management in oil palm plantations under irrigation condition and to determine input 

levels of fertilizers to achieve an economically optimum production. 

The general objective was to evaluate the response of various fertilizer rates in relation 

to with irrigation condition. This study will enable us to verify the quantum effect of 

moisture to crop performance in a drier environment. With the nutrients identified, a 

specific fertilizer management can be applied to establish a causal relationship between 

water and nutrient management aspect on the oil palm area. Once clearly identified, this 

information can be used to design management system or strategies that support the 

nutritional requirement of the oil palm while exploiting their genetic potential for high 

FFB yield.  
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