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Abstract 

 

Oilpalmis one of important export commodities performing as the country’s main foreign exchange 

from the trade of crops.Nitrogen is a limiting factor of plant growth. This study aims to determine: 1) 

the appropriate dose of absorption of nitrogen and growth in some high yielding varieties of oil palm; 

2) the superior varieties of oil palm crops that provide no effect from the nitrogen nutrients and; 3) 

the interaction between varieties and nitrogen fertilizer on nitrogen nutrient absorption efficiency. 

This research was conducted in Palm Oil Research Centre at the District of Deli Serdang, the 

Province of North Sumatra.The research used Factorial Random Block Design with 2 factors. The 

first factor is varieties (Avros 540, PPKS 239, Simalungun, Langkat and 718PPKS). The second factor 

is N fertilizer which consists of without N fertilizer, 25% fertilizer recommendation, 50% fertilizer 

recommendation, 75% fertilizer recommendation and 100% fertilizer recommendation. The results 

showed that the varieties of oil palm used have different characteristics on plant height, stem diameter 

and number of leaves. The Simalungun variety was the best variety  and its combination with 100% 

recommendation N was the best result in increasing plant heightof oil palm. Meanwhile the 

combination with 50% recommendation N was the best result in increasing stem diameter and number 

of leavesof oil palm. 
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1. INTRODUCTION 

Oil palm plays an important role in increasing the country's foreign exchange in Indonesia, where Indonesia is the 

world's major palm oil producer. In addition, oil palm plantations play a role in the absorption of labor and the 

improvement of the economy in Indonesia. The area of oil palm cultivation in Indonesia is also increasing from year 

to year reaching 11.3 million ha in 2015 consisting of large plantations and smallholders (Deptan, 2015). 

 

Development of commercial oil palm plantations should be able to provide high production assurance and optimal 

benefits for the company. Planted materials should be of high quality and can be guaranteed (legitimized) by seed 

producers.  

 

Selection of improper planting materials will carry a very big risk.The company will suffer losses of funds, time and 

effort if the seeds are not in accordance with the expected results. This can only be known after the plant begins to 

produce, 2 - 4 years later (Lubis, 2003). 

 

Nitrogen is the most important element of macro nutrients. N plant needs will be higher than other nutrients, and N 

is a limiting factor of crop productivity. Lack of N will cause plants not to grow optimally, while the excess N 

besides inhibiting plant growth will also cause environmental pollution (Duan et al., 2007). Nitrogen (N) is also a 

major constituent of cell protoplasm, acamino, protein, amide, alkaloids, and chlorophyll. Lack of nitrogen will 

decrease the activity of plant metabolism that can cause chlorosis (Sastrosayono, 2005). 

 

Sub soil is a layer of soil under the top soil layer, generally has a lower fertility rate than top soil, especially its 

chemical properties that are less good if used as a medium for growing oil palm seedlings (Winarna and Sutarta, 

2003). This study aims to determine the appropriate dose of absorption and growth in some high yielding varieties 

of palm oil, knowing superior varieties of palm oil plant with efficiency to Nitrogen nutrients. Knowing the 

interaction between varieties and Nitrogen fertilizer on the efficiency of Nitrogen nutrient absorption. 
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2. MATERIALS AND METHOD 

This research was conducted in Palm Oil Research Centre at the District of Deli Serdang, the Province of North 

Sumatra. The research used Factorial Random Block Design with 2 factors. The first factor is varieties (Avros 540, 

PPKS 239, Simalungun, Langkat and 718PPKS). The second factor is N fertilizer which consists of without N 

fertilizer, 25% fertilizer recommendation, 50% fertilizer recommendation, 75% fertilizer recommendation and 100% 

fertilizer recommendation.  

 

Application of N fertilizer is given by way of sowing around the root of palm oil according to fertilizer 

recommendation treatment. The dosage of N fertilizer is also adjusted to the age of oil palm plantation. The 

observed variables were plant height (cm), stem diameter (mm) and number of leaves (strands). The data were 

analyzed statistically using F-test and then following by Duncan Multiple Range Test at 5 % leve 

 
3. RESULTS AND DISCUSS 

3.1. Plant height (cm) 

The result of F-test showed that the varieties were very significant effect on plant height, whereas the dosage of 

nitrogen fertilizer has no significant effect on plant height, while the interaction of varieties with nitrogen fertilizer 

shows no significant difference to plant height. 

 

Varieties with the highest plant height were obtained in Simalungun varieties with 100% doses of recommendation 

of nitrogen fertilizer (V3N4), while the lowest of AVROS 540 varieties with 100% doses of recommendation of 

nitrogen fertilizer (V1N4) (Table 1). 

 

Based on Table 1 it can be seen that the highest seed produced by treatment V3 (PPKSSimalungun) that is equal to 

98,51 cm not significantly different to V5 (PPKS 718 Avros) that is 96,82 cm. The highest interaction is in 

combination of V3N4 (Simalungun + 100% fertilizer recommendation) that is 109,54 cm. This shows that the 

Simalungun variety with 100% recommendation N is the best treatment to increase the height of oil palm crop. The 

effect of nitrogen treatment on plant height variables in oil palm main nursery is in accordance with Shintarika's 

(2015) study, which shows that the application of N fertilizer to some extent can increase the plant height. 

 

Table 1. Plant High Several Varieties of Palm Oil With Treatment of Nitrogen Fertilizer Dosage 

Days Plant Variety 
Nitrogen Fertilizer Dose (%) 

Average 
N0 N1 N2 N3 N4 

  
....................................cm................................. 

 
6 BST V1 (Avros 540) 90,24 90,16 94,58 90,63 78,56 88,83bc 

 
V2 (PPKS 239) 86,02 84,71 89,48 93,29 85,13 87,73c 

 
V3 (Simalungun) 92,01 93,77 105,09 92,16 109,54 98,51a 

 
V4 (Langkat) 85,30 83,31 93,63 83,58 92,56 87,68c 

  V5 (PPKS 718 Avros) 93,82 94,59 101,61 87,93 106,14 96,82ab 

  Rataan 89,48 89,31 96,88 89,52 94,39   

Note: The numbers followed by the same letter on the same row or column is not different significant according to 

Duncan Multiple Range Test at 5% level 

 

Nitrogen is one of the important elements that plants need to improve plant morphology. According to Rahhutami 

(2015), nitrogen is a nutrient for constituents of chlorophyll that increases the yield of photosynthates to build new 

cells so as to enhance the development of plant stems and increase plant height. The absorption of N by the plant is 

influenced by several internal factors, such as the physiological condition of the plant, the type of plant and the 

needs of the plants on certain nutrients. External or environmental factors that affect the absorption of N by plants, 

ie light, air, water and soil pH (Food Agriculture Policy Resarch Center, 1995). 

 

3.2. Stem diameter (g) 

Based on F test can be seen that the treatment of varieties have a very significant effect on stem diameter, whereas 

the dosage of nitrogen fertilizer and the interaction of varieties with nitrogen fertilizer has no significant effect on 

stem diameter. 

 

Varieties with the highest stem diameter were obtained on Simalungun varieties with a dose of 50% 

recommendation of nitrogen fertilizer (V3N2), while the lowest of PPKS 239 varieties with a dose of 25% 

recommendation of nitrogen fertilizer (V2N1) (Table 2). 
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Table 2. Diameter Stem of Some Palm Oil Varieties With Treatment of Nitrogen Fertilizer Dosage 

Days Plant Variety 
Nitrogen Fertilizer Dose (%) 

Average 
N0 N1 N2 N3 N4 

  
....................................mm................................. 

 
6 BST V1 (Avros 540) 43,32 45,19 45,47 43,40 39,24 43,32b 

 
V2 (PPKS 239) 39,55 39,00 43,50 42,81 40,14 41,00b 

 
V3 (Simalungun) 44,33 47,84 51,81 48,08 48,95 48,20a 

 
V4 (Langkat) 43,12 42,43 44,91 40,62 43,44 42,90b 

  V5 (PPKS 718 Avros) 43,90 41,85 46,69 42,04 44,30 43,75ab 

  Rataan 42,84 43,26 46,48 43,39 43,21   

Note: The numbers followed by the same letter on the same row or column is not different significant according to 

Duncan Multiple Range Test at 5% level 

 

The highest interaction was in combination of Simalungun varieties with 50% recommendation of nitrogen fertilizer 

that is 47.84 mm. This shows that Simalungun varieties are varieties that respond to stem diameter increase when 

compared with other varieties. Each variety shows that the genetic variation factor of each variety, which has a 

different genetic makeup follows its parent nature, so that the height of the plant is different. This is in line with 

what Welsh (1981) proposes, that genetic variation is caused by genetic inheritance and environmental factors. 

 

Simalungun variety gives more response to 50% recommendation of nitrogen fertilizer. This shows that 50% 

recommendation of nitrogen fertilizer is the best recommendation in increasing stem diameter. Nitrogen fertilizer 

recommendation as much as 50% is the optimal dose that can be absorbed by plants to meet their needs. Nitrogen 

when added to the soil will undergo a reaction orchanges in both physical properties or chemical properties. These 

changes beginoccurs when nitrogen reacts with ground water. After reacting water and fertilizerwill dissolve, some 

of the fertilizer will be absorbed by plants, some of which are paticatedinto a form that is not available to plants and 

partly lostwashed rain water (leaching) or evaporation (volatilation) (Hasibuan, 2006). 

 

3.3. Number of Leaves (strands) 

Based on F test can be seen that the treatment of varieties have a very significant effect on the number of leaves, 

whereas the dosage of nitrogen fertilizer and the interaction of varieties with nitrogen fertilizer has no significant 

effect on the number of leaves. 

 

Varieties with the highest leaf number were obtained on Simalungun varieties with a dose of 50% recommendation 

of nitrogen fertilizer (V3N2), while the lowest PPKS PPKS 718 Avros with 0% recommendation of nitrogen 

fertilizer (V5N0) (Table 3). 

 

Table 3. Number of Leaves of Some Varieties of Oil Palm With Treatment of Nitrogen Fertilizer Dosage 

Days Plant Variety 
Nitrogen Fertilizer Dose (%) 

Average 
N0 N1 N2 N3 N4 

  
....................................helai................................. 

 
6 BST V1 (Avros 540) 12,00 12,33 11,89 12,22 11,78 12,04bc 

 
V2 (PPKS 239) 12,11 12,33 12,44 12,33 12,56 12,36ab 

 
V3 (Simalungun) 12,33 12,89 13,78 12,78 12,11 12,78a 

 
V4 (Langkat) 12,00 12,33 12,33 12,56 12,56 12,36ab 

  V5 (PPKS 718 Avros) 11,11 11,44 12,56 11,56 11,67 11,67c 

  Rataan 11,91 12,27 12,60 12,29 12,13   

Note: The numbers followed by the same letter on the same row or column is not different significant according to 

Duncan Multiple Range Test at 5% level 

 

The highest interaction is in combination of Simalungun varieties with 50% recommendation of nitrogen fertilizer 

that is 13,78 strands. This shows that Simalungun varieties are varieties that respond to leaf growth when compared 

to other varieties. This is allegedly closely related to the genetic factors of plants, which in certain phases of plants 

show or show different appearance with other plants according to their respective varieties. Heddy (1994) explains 

that specific plant growth patterns depend on the genetic and environmental variations that affect them. 

 

The dose of 50% recommendation of nitrogen fertilizer is the best dose in increasing the number of leaves. This 

suggests that oil palm plants are more responsive than with other recommended doses. According to Manurung 

(2015), the application of nitrogen will increase the number of childrennew leaves. This corresponds to the nature of 

nitrogen which is a constituent elementmobile that has a high movement and movementfrom the old tissue to the 
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young plant tissue so that the excess orthe influence of the nitrogen element can be easily seen in young 

tissuesplants such as the formation of new leaves of TBM of oil palm. 

 

For parameter of leaf number of interaction of varieties and dose of N insignificant fertilizer is not real. This result is 

thought to be related to the nature and adaptability of a variety to its lingungan. A certain variety of growth will be 

maximized if the environment grows in accordance with the terms of growth. Ruchjaningsih et al. (2000) which 

states that the genetics of a plant have certain properties and characters that cause differences between plants with 

each other. Furthermore Toha (2008) adds that the potential yield of a particular variety can not be separated by the 

level of adaptation and stability of appearance in a growing environment. 

 

Recommendation of nitrogen fertilizer is one of the cultivation technology to increase oil palm production. Nitrogen 

can increase the yield of photosynthate to build new cells in plants so nitrogen greatly affect the plant morphology 

such as plant height, plant diameter and number of leaflets (Rahhutami, 2015). 

 

4. CONCLUSIONS 

Factors of oil palm varieties have a very significant effect on the height of the plant, stem diameter and number of 

leaves.Giving nitrogen fertilizer has no significant effect on plant height, stem diameter and number of leaves. 

Simalungun variety is the best variety and its combination with giving 100% recommendation N is the best 

treatment in increasing the height of oil palm crop. While giving 50% recommendation N is the best treatment in 

increasing the diameter and number of oil palm leaves. 
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