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Abstract: The study, entitled the effect of the administration of Palm Oil Long Palm (AJKS) to the growth and production of two corn varieties in 
peatlands, was carried out from October 2017 to March 2018 in trench 3 in Tembilahan Hulu Village, Tembilahan Hulu District, Indragiri Hilir Regency, 
soil analysis and AJKS conducted at the Bogor Institute of Agriculture Laboratory. The purpose of this study was to determine the effect of AJKS 
administration on the growth and production of two maize varieties (Zea mays L) on peatlands, and to determine whether there was an interaction 
between the dosage of AJKS and corn varieties on peat soil ameliorating AJKS. The design used was factorial Randomized Block Design (RBD) using 2 
factors with three replications. The first factor is the dose of AJKS administration consisting of 4 levels, namely: A0: 0 kg / ha, A1: 500 kg / ha, A2: 1000 
kg / ha, A3: 1500 kg / ha. The second factor is corn varieties with 2 levels, namely: V1: Pioneer Varieties and V2: Varieties N35. Of the two factors above 
obtained 8 treatment combinations. Based on the results of research that has been done, that there is no real interaction and influence between the 
treatment of giving AJKS with varieties to all observed parameters. Giving AJKS 1500 kg / ha gives the highest yields on all parameters observed except 
for the number of cobs, Pioneer variety is the variety that responds most to AJKS administration. 
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1. INTRODUCTION 
In Indonesia, corn is an important food source of 
carbohydrates second only to rice. Corn is also sufficient to be 
used as food substitute for rice because of the superiority of 
corn compared to other food commodities is the nutritional 
content which is higher than rice. Indonesia's natural 
resources are also very supportive for its cultivation, the price 
is relatively cheap and the availability of cultivation technology 
to processing. In addition to food, corn is also efficacious to be 
used as medicine. Efficacious corn kernels strengthen the 
lungs, increase appetite and neutralize the heart [1]. Besides 
that, corn is also used as animal feed (feed) and industrial raw 
materials and export commodities. The use as feed 
ingredients which is mostly for broiler chickens is increasing 
every year. It is estimated that the animal feed industry in 
Indonesia is able to absorb approximately 200,000 tons of dry 
shelled corn every month, for this reason it is necessary to 
increase corn production by using superior varieties followed 
by optimum fertilizing doses and good farming methods. To 
meet the needs of the land it is necessary to do agricultural 
extensification, the lack of available land today causes the 
need to be extended to land that was once considered 
marginal land such as peatlands. Some of the weaknesses of 
peat soils that are often encountered are: (1) the reaction of 
soils is classified as very acidic from various organic acids 
formed during weathering, (2) low macro and micro nutrient 
content, (3) high cation exchange capacity, whereas base 
saturation low so that the Ca, Mg and K cations are difficult to 
be available to plants (4) the content of high organic soil acids 
which directly affect and can poison plants, especially phenolic 
acids, (5) poor water system [2].  

 

Plant cultivation on peatlands needs appropriate technology 
and soil management that leads to improved drainage and 
aeration both through soil management and the provision of 
organic fertilizer is very necessary. [3] in his research stated 
that the provision of 900 kg / ha of Palm Oil Long Ash in peat 
soils could increase soil pH from 4.86 to 5.67 and also 
increase soil K-dd from 1.16 me / 100g to 5, 67 me / 100g and 
increasing Na-dd of the soil from 2.17 me / 100g to 5.53 me / 
100 g of soil but have not been able to increase Ca-dd and 
Mg-dd of peat. 
Palm oil long Ash is an ameliorant that gives the best results 
compared to lime ammulorant and volcanic ash in increasing 
macro P, K, Ca and Mg nutrient uptake [4]. Provision of 3 tons / 
ha of AJKS in peat soils can increase the availability of soil P 
and K and pH from 4.0 to 5.12 [5]. [6]. [7] states that visually it is 
seen that the level of fermented soybean seeds and their color 
resulting from the AJKS fertilization treatment are richer and 
cleaner than KCl fertilization, this is presumably due to the 
presence of other elements. such as micro elements that are 
needed in small amounts but have a significant effect on 
nutrient absorption and protein synthesis. Nutrients contained in 
AJKS include K2O as much as 35.0–47%, P2O5 2.3-3.5%, 
MgO 4.0-6.0% and CaO 4.0-6.0% and nutrients others (Pahan, 
2007). Giving AJKS has the advantage because it contains high 
potassium, but it can also improve soil pH, and increase soil 
nutrient availability and soil microorganism activity. Utilization of 
ash especially AJKS as K fertilizer is more profitable compared 
to artificial K fertilizer based on the following considerations: The 
price is relatively cheap because of its abundant presence, the 
main elements in AJKS are K, Mg and Ca [8], 3) In addition to 
being able to supply nutrients, ash can also improve soil pH, 
especially acid soils. From the results of the study [9], [10], [11] 
the highest yield of dried corn seeds (1.3 tons / ha) was 
obtained from fertilizer treatment of 250 kg / ha AJKS on Arjuna 
varieties and was not significantly different from fertilization 
treatment 150 kg KCl in the Lamuru variety. Of the three 
varieties tested (Arjuna, Lamuru and Bima varieties), Arjuna 
varieties were the most adaptive varieties followed by Lamuru 
and Bima. This can be seen from the level of production, 
namely Arjuna (1.3 tons / ha), Lamuru (1.1 tons / ha) and Bima 
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(0.9 tons / ha). The purpose of this study is to determine the 
effect of the treatment of oil palm long ash on the growth and 
production of two varieties of corn (Zea mays L) on peatlands. 
 

2 MATERIAL AND METHOD 
The research was carried out in Parit 3 of Tembilahan Hulu 
Sub-District, Tembilahan Hulu Sub-District, Indragiri Hilir 
Regency, Riau Province, from October 2017 to March 2018. 
Initial soil analysis and oil palm long ash (AJKS) analysis were 
conducted at the Bogor Institute of Agriculture Laboratory, 
West Java. The materials used in this study were Pioneer corn 
varieties and N35, oil palm long ash (AJKS) used were taken 
from palm oil Fresh Fruit Bunch (TBS) processing waste from 
PT. Bumi Palma Lestari Persada, basic fertilizers used are 
Urea, SP36, KCL and TSP, the use of dolomite lime to meet 
the needs of Ca and Mg and Azodrin and Dithane M 45 for the 
prevention of pests and diseases. The tools used are tools 
used in the field such as hoes, boards, nails, hands of prayer, 
fat, scales, gauges, calipers, stationery and ropes and tools 
used in the laboratory. This study uses a randomized block 
design (RBD) with factorial consisting of: 
Factor A = AJKS consisting of 4 levels, namely: A0 = without 
treatment AJKS = 0kg AJKS / ha, A1 = 0.5 tons AJKS / ha = 
500kg AJKS / ha, A2 = 1 ton AJKS / ha = 1000kg AJKS / ha, 
A3 = 1.5 tons AJKS / ha = 1500 kg AJKS / ha. Factor V = 
Varieties consisting of two levels, namely: V1 = Pioneer Variety 
and V2 = Variety N35, each treatment was repeated three 
times. Observation parameters include: Plant Height (cm), Dry 
Weight of Head (gram), Number of cob / Plants (fruit), Cob 
Weight per Plant (gram), Cob Weight per plot (gram), Cob 
Diameter (cm), Seed Weight ( gram). Observation data were 
statistically analyzed by analysis of variance and continued 
with Tukey HSD test at 5% level.  
 

3 RESULT AND DISCUSSION 

 
3.1. Chemical Properties of Soil 
The results of the analysis of the initial soil chemical properties 
(Table 1), showed that the pH of the peat soils used in this 
study was included in the moderate pH criteria which indicated 
acid soil reactions. Acidic soils are soils with high H + ion 
content. Acidic soil reactions cause plants to lack nutrients 
because at low pH the nutrient solubility is low so that it is less 
available and difficult to absorb by plants. Acidity of peat soil is 
caused by the high content of hydrogen ions resulting from the 
dissociation of functional groups of organic acids, in line with 
[11] study that low pH values are caused by organic acids and 
exchangeable hydrogen ions and high H-dd contained in peat 
soils. The results of this study are in line with [12] adding that 
high organic acids are caused by the decomposition of organic 
matter, especially in anaerobic conditions which will produce 
high aliphatic and aromatic acids. Organic acids will 
experience dissociation H from functional groups, both 
carboxyl groups (-COOH) and phenols (-OH). The carboxyl 
group (-COOH) and the phenol group (-OH) according to this 
research in harmony with [13] are reactive groups that 
dominate the exchange complex and can act as weak acids so 
that they can dissociate and produce large quantities of H + 
ions depending on the number of functional groups and 
degree of dissociation. 
 

 
 

Table 1. Results of Analysis of Chemical Properties of 
Peatlands from Tembilahan Hulu Village, Indragiri Hilir 

Regency, Riau Province. 
No Analisis Unit Score Creteria 

1. pH H2O (1:5)  4,8 medium 
2. N total % 0,36 medium 
3. C-Organic % 11,93 Very hight 
4. ash % - - 
5. C/N Rasio  31 Very hight 
6. P ppm 22,4 hight 

The C-Organic content (11.93%) is very high and the N-total 
(0.38%) is classified as moderate, but that does not mean that 
the needs of N plants have been fulfilled. Most of N is in 
organic form as stated [13] , in peat soils, N is available in less 
than 3% and the rest is in the form of complex organic matter 
that requires mineralization to be used by plants. The 
availability of N for plants is related to the C / N ratio. From the 
results of the analysis, the C / N ratio of peat soils used in this 
study was classified as very high (31), where the high C / N 
ratio showed a low level of decomposition. Decomposition of 
organic material (peat) in anaerobic conditions takes place 
very slowly and it is assumed that N soil has been utilized by 
microorganisms for decomposition energy. This is confirmed 
by [13] that a C / N ratio greater than 30 will cause the N 
produced in the mineralization process to be immobilized by 
micro-organisms for their daily needs. Availability of P (22.4 
ppm) in the soil from the results of the analysis (table 1) is 
relatively high. The high availability of P in this soil is thought 
to be due to high organic matter content and low P. fixation 
capacity. Destruction of organic matter according to [14] will 
free up a number of N, P and S in the form available to plants. 
Generally in peat soils according to [13] most of the P is in the 
form of organic P compounds and only a small portion is in the 
form of inorganic P compounds, wherein inorganic P is more 
correlated with plant needs. Organic P in the soil according to 
Tisdale and Nelson [13] will be mineralized by microorganisms 
into inorganic P.  
 
3.2. The Effect of Giving Palm Oil Long Ashes (AJKS) 
Against Corn Plants 
Analysis of variance showed that there was no real interaction 
between the administration of AJKS dosage and varieties, but 
the main effect of AJKS administration and the main influence 
of each variety showed significant differences on plant height. 
The results of the statistical analysis that were further tested 
with Tukey HSD at the 5% level are presented in Table 2. 

Dosage (kg/ha) 
Main Plots (Varieties) Mean Plots Dosage 

(AJKS) Pioneer NK 35 

0 96,67 137,33 114,89b 
500 141,00 174,83 155,67a 
1000 153,00 168,33 158,11a 
1500 160,00 163,67 164,89a 

Mean Plot 
Varietas 

137,67B 160,92A  

Note: The numbers followed by the same letter are not 
significantly different at the 5% level according to the Tukey 
HSD test (uppercase is spoken horizontally and lowercase 
vertically).Table 3. shows that the administration of AJKS 
ameliorant increases the height of corn plants on peatlands, 
with an increase in plant height of 40.78-50.00 cm compared 
to without AJKS treatment, but between treatments the AJKS 
dose is not significantly different. The increase in plant height 
is due to the addition of nutrient contributions to the soil 
solution by AJKS thereby increasing the availability of nutrients 
that can be absorbed by the roots which will then be 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 04, APRIL 2020       ISSN 2277-8616 

992 
IJSTR©2020 
www.ijstr.org 

transported to the canopy through xylem vessels. Peat soils 
that are not given AJKS do not get additional nutrients from 
AJKS but only from the decomposition of organic matter 
forming the soil itself. Numerically, there was an increase in 
plant height at all levels of AJKS administration, this was 
thought to be caused by increased soil nutrient status due to 
improved soil pH due to AJKS administration (can be seen in 
table 2) compared to the initial soil pH and without AJKS 
treatment. According to [15] soil pH determines whether or not 
nutrient elements both macro and micro are absorbed by plant 
roots. Adequacy of nutrients affects plant growth, one of which 
is plant height. In addition, plant height growth is also caused 
by the addition of potassium nutrients contained by AJKS 
(223.32 cmol / kg). AJKS analysis results in this study contain 
high potassium nutrients (223.32 cmol / kg). [16] stated that 
naturally potassium diffuses through the soil to the roots of 
plants that grow in the roots and potassium regions have a 
significant effect on plant growth. Potassium plays an 
important role in the early growth of corn plants, especially in 
the meristem tissue, which is a network that actively divides at 
the tip. This is in line with the opinion of [17], that the element 
of potassium plays a more important role in the vegetative 
growth of plants, especially in the active growing part of the tip 
meristem (shoots) and there are also in greater numbers in 
that network compared to the older parts. In addition to the 
element K which plays a role in the growth of maize plant 
height, [18] suggested that the element P is mostly found in 
plant cells in the form of nucleotide units, while nucleotide is 
one of the bonds containing P as a constituent of DNA plays a 
role in the development of plant cells. [19] states that the 
increase in plant height is thought to be due to increased 
levels of available P and also decreasing Al-dd content which 
can be toxic to plants. [20] in his research on corn plants found 
that the higher use of AJKS caused an increase in plant 
height, number of leaves and stem diameter [21] stated in his 
research that the administration of AJKS can increase growth 
in height, leaf length, leaf width, leaf thickness, number of 
leaves, number of tillers and frond wet weight on aloe vera 
plants, and concluded that AJKS acts as a source of 
potassium nutrient. Potassium is very instrumental in 
stimulating the growth of plant roots. Optimal rooting will 
support the supply of nutrients into the plant tissue so that it 
will support the growth of corn plants. Giving K elements from 
AJKS to plants can affect plant growth, this shows that the K 
nutrient plays an important role for plant growth and 
development. Nutrient K functions to regulate respiration, 
transpiration, translocation of carbohydrates, increase 
resistance to pests and pathogens, improve root systems, 
plants do not easily fall and provide a balance of excess N. 
Besides containing K, AJKS also contains other nutrients such 
as P, Cl, and Mg, so that with increasing doses, the availability 
of these nutrients for plants also increases [22]. The increased 
availability of these nutrients will have an impact on plant 
growth. The N35 variety showed the highest plant height of 
160.92 cm while the Pioneer variety showed the lowest value 
(137.67 cm) of the height of maize on peatlands. This is 
consistent with the description of corn varieties which show 
that the N35 variety has a higher plant height (202 cm) than 
the Pioneer variety[23]. 
 

4 CONCLUSION 
Of the two varieties used in this study Pioneer varieties have 
the highest adaptation to peat soils, characterized by high dry 

weight canopy and seed production. Giving the highest AJKS 
dose of 1500kg / ha in this experiment proved to be able to 
increase the growth of corn yield in all parameters except for 
the number of cob / plant parameters. There was no real 
interaction and influence between the treatment of AJKS and 
varieties for all observed parameters. 
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