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INTRODUCTION 
 

Sweet corn is an agricultural commodity 
that is very popular with people in Indonesia. It 
has a sweet taste and contains lots of carbohydrates, 
but has a low-fat content. Sweet corn cultivation 
has the opportunity to provide relatively high 
profits. The consumption of sweet corn continues to 
increase and almost all parts of sweet corn have 
economic value, such as stalks and leaves as ani-
mal feed, compost fertilizer, and green fertilizer 
(Purwono & Hartono, 2007). This encourages 
farmers to make improvements to the cultivation 
system to increase sweet corn production. 

One effort that can be done in increasing sweet 
corn production is by increasing land productivity. 
Bengkulu Province is generally dominated by 
Ultisols covering 706,000 ha (Hidayat & Mulyani, 
2003). Ultisols have properties that can inhibit 
plant growth. Some common problems of Ulti-
sols are high soil acidity (average pH <4.5), high 

exchangeable Al, low water retention, low nutrient 
content, and low organic matter content. Soil reac-
tion (low soil pH) causes less availability of nutri-
ents in the soil. It causes the plants experience nu-
trient deficiency which results in suboptimal crop 
yields (Ispandi & Munip, 2005). The complexity of the 
problems in Ultisols requires several alternatives to 
increase soil productivity. One way that can be done 
is to use technology that can improve soil properties. 
Some materials that can be used to improve soil 
conditions are the application of organic matter and 
dolomite. 

Organic matter plays a role in improving 
physical, chemical, and biological soil properties. 
Giving organic matter can increase soil nutrients, 
improve soil structure, maintain aggregate stability, 
increase soil moisture content, and source of energy for 
soil organisms. Palm oil sludge is a potential source of 
soil organic matter in Bengkulu Province. In addi-
tion to the abundant waste production due to the ac-
tivities of palm oil mills, the elemental content also 
has the potential as an organic fertilizer. Palm oil 
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Sweet corn is a very popular agricultural commodity in Indonesia, so the production of sweet corn needs to be in-
creased. One of the problems that often encountered in the field is the lack of availability of fertile land that can 
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second factor is dolomite dosage consisting of four levels, namely 0 tons ha-1, 2 tons ha-1, 4 ton ha-1, and 6 ton ha-

1so that 36 sample units are obtained. The results showed that the best combination was obtained from 10 ton ha-1 
palm oil sludge and 3,61 tons ha-1 dolomite, which was able to produce the diameter of corn crop stalks of 1,98 cm. 
The single palm oil sludge treatment gave no significant effect on all growth and yield variables. The addition of do-
lomite dosage up to 6 tons ha-1 was able to increase plant height, total leaf area, the weight of corn without corn-
husk, length of corn without cornhusk, a diameter of corn without cornhusk, fresh weight of the plant, and dry 
weight of the plant. 

 Keywords:  palm oil sludge; dolomite; sweet corn  
 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Open Journal System (OJS) Universitas Bengkulu

https://core.ac.uk/display/327105389?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://ejournal.unib.ac.id/index.php/terrajournal
https://doi.org/10.31186/terra.3.1.1-9


Gusmara, Silitonga,  Simanihuruk    

2   TERRA,3(1), 1-9 (2020)                                                                                                                              

sludge nutrient content is dominated by N (27.03 kg 
ton-1 of dry weight), P2O5 (2.54 kg ton-1 of dry weight), 
K2O (15.5 kg ton-1 of dry weight), CaO (14.20 kg ton-1 of 
dry weight), and MgO (7.36 kg ton-1 of dry weight). The C/N ra-
tio is relatively low at 5 (Wahyono et al., 2008). The ap-
plication of 150 kg ha-1 of NPK pearl + 20 tons ha-1 

of palm oil sludge gives the best growth and yield on 
variable plant height, dry weight of upper biomass, the 
weight of 100 seeds, and dry weight of corn plants 
(Nugroho et al., 2017). In addition to oil palm oil sludge, 
another material that can be used to increase Ultisols 
productivity is dolomite. 

Dolomite is a form of agricultural lime that has a 
MgO content of 20% and CaO of 33% which can in-
crease soil pH and can suppress exchangeable Al 
(Nyakpa et al., 1988). Dolomite can improve soil chemical 
properties by decreasing the content of exchangeable 
Al, increasing Ca and Mg content, and the availability 
of P in the acid dry land. Jumakir et al. (2000) showed 
that liming 1 ton ha-1, 50 kg urea ha-1, 180 kg SP36 ha-1, 
and 50 kg KCl  ha-1 gave the highest production of 
peanut dry pods, which was 2.28 tons ha-1. While 
Ermadani's research (2010) showed that liming and 
fertilizing can increase N, P, and K uptake and the 
dry weight of calopogonium plants in liming 4 tons 
dolomite ha-1, 50 kg urea ha-1, 250 kg SP-36 ha-1, 
and 50 kg KCl ha-1. 

Considering that palm oil sludge and dolomite 
have high potential on dry land that can improve the 
biological, physical, and chemical properties of acidic 
soils, it is necessary to study the effect of palm oil 
sludge as a source of organic material and liming which is 
believed to increase yields of sweet corn on Ultisols.  

This study aims to: (1) determine the interac-
tion between oil palm oil sludge and dolomite on the 
growth and yield of sweet corn, (2) determine the 
optimal dose of palm oil sludge for growth and yield 
of sweet corn, and (3) determine the optimal dolomite 
dose for sweet corn growth and yield. 

 

MATERIAL AND METHOD 
 

This research was conducted in December 2017 
to March 2018 in the Air Sebakul Village, Talang Empat 
District, Bengkulu Tengah on the map coordinates 
3°50'27.1"S 102°21'44.4" E with a height of ± 17 m 
above sea level. 

Materials and tools used in this study consisted 
of Bonanza F1 sweet corn seeds, carbofuran, NPK 
Mutiara 16-16-16 fertilizer, and dolomite. Palm oil sludge 

was taken from PT Agri Andalas Seluma. Three-ring 
calipers (150 x 0.05 mm), cutters, digital scales, raffia 
cords, hand sprayers, tarpaulins, labels, ovens, cam-
eras, and stationery. 

The design used in this experiment was a Ran-
domized Completely Block Design (RCBD) with 

two treatment factors. The first factor is the dose of 
palm oil sludge (L) which consists of 3 levels of 
treatment namely L0: 0 tons ha-1; L1: 10 tons ha-1, 
and L2: 20 tons ha-1. The second factor is the dose of 
dolomite (D) which consists of 4 levels, namely D0: 
0 tons ha-1; D1: 2 tons ha-1; D2: 4 tons ha-1, and D3: 6 
tons ha-1. From these two factors, 12 treatment com-
binations were obtained, each treatment was repeated 3 
times, so 36 experimental units were obtained. 
The initial stage of this research begins with analyz-
ing the soil before planting in a composite. Determi-
nation of the place of soil sampling conducted by purposive 
sampling of 5 different points, so that it can repre-
sent the condition of the entire planting area. The soil 
surface is cleaned of litter, grass, or other ground 
cover plants. Then take soil samples in the topsoil 
with a depth of 0-20 cm by 0.5 kg, taking into ac-
count that most nutrients are at this depth. Soil that 
has been taken from each point, then compiled by 
mixing into a bucket and stirring evenly (Ahmad, 2010). 
Soil that has been stirred and then taken as much as 
0.5 kg and taken to the soil science laboratory to be 
analyzed of N, P, K, pH, exchangeable Al, CEC, and 
C-organic levels. 

Land preparation is done by clearing the land 
of weeds and crop residues using sickles. Land culti-
vation is done twice. The first land cultivation is done 
two weeks before planting. The soil is cultivated us-
ing a hoe by turning the soil over and breaking up 
lumps of soil until the soil becomes loose. The sec-
ond land cultivation is done one week before plant-
ing by loosening the soil using a hoe. Land that has 
been cleaned and cultivated is then made as many as 
36 plots with a size of 2.8 m x 3.2 m, with spacing 
between plot 0.5 m  and spacing between block is 1 m. 
The surface of cultivated soil at each plot is leveled 
to be ready for planting. 

Application of palm oil sludge and dolomite is 
done one week before planting by sprinkling on the 
surface of the soil according to the treatment 
dosage of each experimental unit, then mixing 
evenly using a hoe. That mixing is expected to 
be evenly distributed with the tillage layer. 

Planting is done by digging a planting hole at 
5 cm from the ground surface. Then each planting 
hole is given carbofuran 3-5 grains per planting hole. Two 
seeds are planted in each planting hole, then covered 
with soil. The planting distance used was 70 cm x 40 
cm (Syukur & Aziz, 2013), so that 32 plot-1 plants 
were obtained. Then do the determination of plant sam-
ples in a structured manner. The sample plants were 
determined as 20% of the total population of each experi-
mental unit. Thus, there were 216 plant samples. Sample 
plants were used for observing the vegetative and 
generative phases of sweet corn plants. 

Basic fertilizer is given when sweet corn has 3 to 
4 plumules. The basic fertilizer used is NPK fertilizer 
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with the recommended basic fertilizer for sweet corn 
plants is NPK 150 kg ha-1 (Sari et al., 2017). Fertilizer 
was applied as side placement at a row of plants and 
then covered with soil. 

Observation variables measured in sweet corn 
plant samples were: plant height (cm), stalk diame-
ter (cm), number of leaves (blade), level of the 
greenness of leaves measured during the final vege-
tative phase, total leaf area (cm2) was measured 1 time 
ie in the final vegetative period using a cloth meter. 
The leaves observed were on the fourth leaf using 
the leaf area method (LA= length x width x 0.731) 
and multiplied by the number of leaves in one sam-
ple plant (Susilo, 2015) then averaged to obtain data 
that represented the population in each plot, the weight 
of corn without any cornhusk, length of corn without 
any cornhusk (cm), the diameter of corn without any 
cornhusk (cm), plant fresh weight (g), and plant dry 
weight (g). 

Data were analyzed statistically with Analysis 
of Variance (ANOVA) at a 5% level. F test results that 
show the real effect of the Polynomial Orthogonal method 
to obtain response patterns (Gomez & Gomez, 1984). 

 
RESULT AND DISCUSSION 
 

This research was conducted in December 
2017 to March 2018 in the Air Sebakul Village, Ta-
lang Empat District, Bengkulu Tengah on the map 
coordinates 3°50'27.1" S 102°21'44.4" E with a 
height of ± 17 m above sea level. The land is located 
in the middle of a rubber plantation far from residen-
tial areas with relatively flat and open land condi-
tions, so the plants can receive optimal sunlight. The 
land used during this study included fallow land 
with Ultisols type. Initial soil analysis results show 
that soil pH is 4.5, which is classified as acidic, total 
N soil is 0.24%, which is classified as moderate, soil 
C-Organic content is 2.91%, which is classified as 
moderate, P-available soil is 4.19 ppm which is clas-
sified as low, K-available land is 7,40 me 100 g-1 is 
classified as moderate, exchangeable Al soil is 1,25 
me 100 g-1 which is classified as high, and CEC is 
25,038 me 100 g-1 which is classified as moderate. 

Sweet corn plants have a high growth rate 
with growing power reaching 90%. Climatology da-
ta during the study, rainfall ranged from 197.1 mm/
month to 370.6 mm/month with total rainfall of 
970.4 mm. The total water requirement of corn 
plants ranges from 700-800 mm, namely 300 mm 
during the vegetative phase and 400-500 mm in the 
generative phase (Muamar et al., 2012). Based on 
rainfall data, it can be stated that the availability of 
water during the growth period of sweet corn plants 
is sufficient so that irrigation is only done a few 

times when the soil is dry or when it does not rain 
and the rest is not watered. 

Growth and yield of sweet corn plants in this 
study have not reached the maximum when compared 
with the description. However, sweet corn plants can 
grow normally. When sweet corn plants are 70 days old, 
the pests that attack are grasshoppers with a low at-
tack rate and have no significant effect. Weeds that 
grow in the study area have rapid growth, so weeding 
and piling are carried out three times, namely at 21, 
35, and 49 days after planting. 

Sweet corn plants start flowering at 62 days after 
planting (DAP) and harvest is carried out simultaneously 
at the age of 83 DAP which is characterized by the 
hair of corn undergoing a brown color change, the corn is 
full, or by pressing the sweet corn seeds that have 
secreted liquid such as pasta (Syukur & Aziz, 2013). 

Analytical data on growth and yield components 
of sweet corn are shown at  Table 1. The results of this 
research showed that the interaction between palm 
oil sludge and dolomite showed no significant inter-
action for all growth and yields components, except 
for the stalk diameter of the plant. The effect of palm 
oil sludge as a single factor has no significant effect 
on all growth and yields components, while the effect 
of dolomite as a single factor gives a real effect on 
all variables observed except on the number of leaves 
and the level of the greenness of the leaves. 

Table 1.  Resume of calculated F-5% of the effect of 
palm oil sludge and dolomite on growth and yield of 
sweet corn  



Gusmara, Silitonga,  Simanihuruk    

4   TERRA,3(1), 1-9 (2020)                                                                                                                              

The response of the stalk diameter of the sweet 
corn plant to dolomite application at 0 tons of palm 
oil sludge ha-1 formed a positive linear curve with a 
regression equation y0 = 1.5521 + 0.0416x. The value 
of R2 shows that the contribution of dolomite dose to 
the variation of the stalk diameter variable is 15.29%. 
Figure 1 shows that the addition of dolomite doses 
up to 6 tons ha-1 to the palm oil sludge dose of 0 tons 
ha-1 is accompanied by an increase in the stalk diam-
eter of sweet corn plants, but the optimum dolomite 
dose has not been obtained. The largest mean stalk 
diameter is 1.85 cm at a dolomite dose of 6 tons ha-1. 

The dolomite dosage of 10 tons ha-1 palm oil 
sludge forms a quadratic curve with the equation y1 
= 1.5294 + 0.2606x - 0.0361x2 and has an R2 determination 
coefficient of 0.7936 (Figure 1). The R2 value shows 
that the contribution of dolomite dose to 10 tons ha-1 
palm oil sludge to the variation of the stalk diameter 
variable of the sweet corn plant is 79.36%. Giving 
dolomite in palm oil sludge 10 tons ha-1 initially can increase 
the stalk diameter of plants to reach a maximum 
stalk diameter of 1.98 cm at an optimum dolomite 
dose of 3.61 tons ha-1, then giving the dose above the 
optimum will cause a decrease in plant stalk diameter 
of sweet corn to the highest dolomite dose tested. 

 
 
Giving dolomite dose in palm oil sludge 20 

tons ha-1 to the stalk diameter of the plant to form a 
quadratic curve with the equation y2 = 1.4167 + 
0.2547x - 0.0324x2 and the coefficient of determina-
tion R² of 0.4754 (Figure 1). R2 value indicates that 
the contribution of dolomite dose to palm oil sludge 
20 tons ha-1 to the variable variation in plant stalk 
diameter is 47.54%. In the 20 tons ha-1 palm oil sludge 
addition of dolomite dosage at an optimum concen-
tration of 3.93 tons, ha-1 can produce a maximum 
stalk diameter of 1.88 cm, further increasing the do-
lomite dosage above the optimum will cause a de-
crease in plant stalk diameter to the highest dolomite 
concentration tested. 

Based on the above results, the best treatment 
combination is a combination of 10 tons ha-1 palm sludge 
and 3.61 tons ha-1 dolomite dose which results in an 
average stalk diameter of 1.98 cm. The increase in plant 
stalk diameter is thought to be influenced by soil conditions 

that can provide the availability of K nutrients obtained 
from the addition of palm oil sludge and dolomite. 
The availability of nutrients K can help the process of 
translocation of starch into the stalk circumference 
of the plant more smoothly to form a maximum stalk cir-
cumference. The utilization of high K nutrients for 
plants causes the plant growth process in the vegeta-
tive period to be more dominant in compiling and 
stabilizing cell walls. Potassium is needed by plants 
for cell formation in plant tissues such as stalks to strengthen 
the stalks so they do not easily fall on natural ecosystems 
(Thompson & Troeh, 1978). 

Plants that are sufficiently K can maintain the 
water content in the tissue which causes the devel-
opment of stalk diameter to be maximal because it 
can absorb moisture from the soil and bind water so 
that the plant is resistant to drought stress. The con-
tent of available K in the initial soil analysis of 7.40 
me 100 g-1 is classified as moderate, it is thought to 
have been able to meet the needs of K in sweet corn 
plants in the formation of a maximum stalk diame-
ter. Leiwakabessy (1998) states that K plays a role 
in increasing the diameter of plant stalks, especially 
in its role as a network that connects the roots and 
leaves of plants in photosynthesis. Increasing the 
rate of photosynthesis will produce photosynthates 
which can increase the diameter of the stalk of the 
plant. The soil conditions in this study are thought to 
be able to provide nutrients needed by plants 
through liming which has been carried out according 
to the optimum dose of 3.61 tons ha-1. Therefore the 
addition of palm oil sludge and dolomite in the 
above doses can provide the optimum plant stalk 
diameter. 

Palm oil sludge has the potential to increase 
soil fertility because it has organic material and nutrient 
content (Jenny & Suwadji, 1999). The provision of 
oil palm oil sludge in this study had no significant 
effect on all observed variables. Sweet corn plants 
give the same response to all doses of palm oil 
sludge given, this shows that the elements needed by 
plants have been fulfilled through the nutrient con-
tent in the soil. 

The results of the initial soil analysis in this 
study, the level of C-organic in the land used is in-
cluded in the medium category, which is 2.91%. C-
organic content has a role in improving soil struc-
ture and porosity, increasing nutrient availability in 
the soil, energy sources for microorganisms, and can 
increase soil fertility (Adiningsih et al., 1995). This 
is thought to be one of the factors causing the ab-
sence of significant differences in the treatment of 
the dose of palm oil sludge given to growth and 
yield variables due to the fulfillment of nutrients 
needed from the soil. This can occur because the C-
organic content in the soil is already high so the pro-
vision of palm sludge does not provide a real response 
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to the growth and yield of sweet corn. Based on Lie-
big's minimum law (Salisbury & Ross, 1992), nutri-
ents below the optimum will inhibit growth along with 
the addition of the optimal dose of fertilizer, after that, it 
will be remain (level off) or decrease even though the 
dose is increased. Whereas plant growth is limited by 
the presence of the most limited nutrients, regardless of 
the number of other nutrients available.  

The results of Pandapotan's research (2016) 
showed that the application of palm oil sludge did 
not significantly affect the improvement of N-total, 
exchangeable K, and CEC. This is by the study of 
Marvelia & Sri (2006) which shows the application 
of organic material from vermicompost (C/N 35.25 
with a dose of 125 g of plant-1, 250 g of plant-1, and 
375 g of plant-1 giving production which is lower 
than without using vermicompost. This is following 
research by Fachdarisman (2013) which shows that 
the provision of organic material of sugarcane (C/N 
26.62) at a dose of 0 tons ha-1, 5 tons ha-1, 10 tons ha-1, and 
20 tons ha-1 no significant effect on plant height, to-
tal leaf area, leaf area index, flowering age, ear 
length, ear diameter, number of kernel seeds ear-1, 
fresh ear weight plant-1, ear weighted plot-1, ear 
weight without husk plot-1, and ear weight ha-1. The 
results of Gustianty & Hasibuan's research (2017) 
show that independent application of palm oil sludge 
does not significantly affect the vegetative variables 
of mustard plants, namely height and number of 
leaves aged 1 and 2 weeks after planting. 

The high amount of organic matter in the soil 
in this study can also improve the ability of the soil 
to bind water. According to Soepardi (2000), organic 
matter can improve soil structure due to increased 
soil porosity, so that the ability of the soil to bind 
water is increasing. Sweet corn plants require large 
amounts of water in their growth and development. 
However, excessive water conditions in the soil will 
interfere with nutrient uptake by plant roots due to 
lack of oxygen. Based on rainfall data shows that the 
sweet corn planting period is done in the rainy sea-
son with a total rainfall of 970.4 mm so that water 
saturation occurs in the soil which causes a decrease 
in soil oxygen content. Bradford & Yang (1981) 
states that due to limited O2 around the roots of corn 
plants causes unstable transport of nutrients and wa-
ter to the leaf tissue. The process can reduce the leaf 
water potential which results in the closing of the 
stomata, thereby reducing the photosynthate produced. 
Water saturation in the soil is suspected to be one of 
the factors causing the treatment of palm oil sludge 
that has no real effect. McFarlane & Wiliamson 
(2001) states that water saturation causes soil pores 
to become oxygen depressed, while plants need oxy-
gen for respiration and growth. This water saturation 
can reduce yields between 30-80% in some crops.  

The utilization of organic material can increase 
soil fertility because it can improve soil structure, 
increase water holding capacity, soil microorganism 
activity, nutrient availability, and nutrient reserve (Sutedjo, 
2010). This organic material has a residual effect 
where the nutrients contained therein gradually be-
come free and available to plants, even the residual effect 
is still effective 3 to 4 years after application (Hakim 
& Sediyarsa, 1986). Sutriadi et al. (2005) showed 
that the application of organic matter by 2 tons ha-1 
could increase corn production by as much as 6% in 
the first season, while in the second season it was 
able to increase corn production by 40% in the con-
trol treatment as well as with organic matter. This 
shows that the application of organic material is gen-
erally only seen in the second growing season. This 
happens because the availability of nutrients from 
organic fertilizer is slower and requires a longer de-
composition time. Siagian et al. (2018) showed that 
the time of application of 15 tons of palm oil sludge 
ha-1 at 0, 2, and 4 weeks after planting had no signifi-
cant effect on all vegetative and generative variables 
observed in sweet corn. 

Vegetative growth of maize is associated with 
increasing the size and number of cells in a plant. 
Growth of maize plants includes a germination phase 
followed by a vegetative growth phase which includes 
enlargement of the stalks, leaves, and roots of the plant 
which eventually slows down when entering the gen-
erative phase. Indicators of vegetative plant growth 
can be seen from fresh stover weight of plants because 
it is an accumulation of all vegetative organs of the 
plant. Sitompul & Guritno (1995) states that plant 
biomass includes all plant material which is roughly 
derived from the results of photosynthesis, nutrient 
uptake, and water treated through biosynthetic processes. 
The results of the analysis of variance showed that the do-
lomite application significantly affected the fresh stover 
weight of sweet corn plants. The fresh stover weight 
of a plant is the weight of the plant when it is still 
alive and is weighed immediately after harvesting 
before the plant will wilt due to water loss (Lakitan, 
1996). 
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The pattern of dolomite dosage relation to the 
fresh weight of sweet corn plants formed a positive 
linear pattern with the equation y = 233.44 + 5.406x 
and the coefficient of determination R2 = 0.037 
(Figure 2). This means that each additional one unit 
dose of dolomite will be accompanied by an increase 
in fresh weight of sweet corn plants by an average of 
5.41 g. Fresh plant weight is influenced by vegeta-
tive organs of plants such as plant height. This can 
be seen from the results of correlation analysis which 
shows the fresh weight of plants is positively corre-
lated with plant height with a value of 0.81. Plant 
height is one of the factors that determine the vegeta-
tive growth rate of plants. The administration of vari-
ous doses of dolomite to the variable height of sweet 
corn plants formed a positive linear relationship 
curve with the equation y = 161.99 + 2.479x and the 
coefficient of determination R2 = 0.096 (Figure 3). 
This means that each addition of one dolomite dose 
unit will be accompanied by an increase in sweet 
corn plant height an average of 2.48 cm. 

Vegetative organs of plants that also affect the 
fresh weight of plants are the total leaf area. This can 
be seen from the results of the correlation analysis 
which shows the fresh weight of plants is positively 
correlated with the total area of plant leaves with a 
value of 0.7599. The total leaf area of the plant 
showed a significant effect on the dose of dolomite 
given. The pattern of dolomite dose relationship to 
the total leaf area of sweet corn plants formed a posi-
tive linear pattern with the equation y = 4627.4 + 
127.95x and the coefficient of determination R2 = 
0.0696 (Figure 4). This means that each addition of 
one dolomite dose unit will be accompanied by an 
increase in total leaf area on average by 127.95 cm2. 

The increase in total leaf area which is getting 
wider is thought to be caused by optimal plant growth 
space with a spacing of 40 cm x 60 cm so that among 
sweet corn plants have a low level of competition against 
nutrient absorption, water and sunlight intensity as-

sociated with leaf area formation of the sweet corn 
plant. Increasing the total leaf area allows plants 
to utilize light more optimally in photosynthesis 
to produce higher photosynthates that support the 
growth of leaves and other organs (Salisbury & 
Ross, 1992). 

Vegetative organ accumulation in fresh plant 
weight affects the weight of plant dry weight. This 

can be seen from the results of the analysis which 
shows the fresh weight of plants is positively corre-
lated with a dry weight of plants with a value of 
0.596. Dry weights plant produces the amount of 
biomass that can be absorbed by plants during vege-
tative growth. According to Larcher (1975), plant 
dry weight is the result of photosynthate accumula-
tion, and CO2 assimilation carried out during plant 
growth and development. Plant dry weight is an in-
dicator that illustrates the result of the process of 
photosynthesis is photosynthate in plants that do not 
contain air. The pattern of dolomite dosage relation-
ship to the dry weight of sweet corn plants formed a 
positive linear pattern with the equation y = 115.76 
+ 5.384x and the coefficient of determination R2 = 
0.079 (Figure 5). This means that each increase in 
dolomite dosage will be accompanied by an increase 
in the weight of sweet corn plants an average of 
5.384 g. 

 

 Dolomite also gives an influence on the gen-
erative phase of sweet corn, in this case affecting all 
yield components observed in this study, which con-
sists of weights of corn without any cornhusk, ear 
length without husk, and ear diameter without husk. 
The relationship between dolomite dosage to the 

weight of corn without any cornhusk formed a positive 
linear pattern with the equation y = 151.96 + 
8.33843x and the coefficient of determination R2 = 
0.189 (Figure 6). This means that each addition of 
one unit dose of dolomite will be accompanied by 
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an increase in the weight of corn without any 
cornhusk an average of 8.384 g. 

The weight of corn without any cornhusk is 
influenced by the length of corn without any cornhusk. 
This can be seen from the results of the correlation 
analysis which shows the weight of corn without any 
cornhusk is positively correlated with the length of 
corn without any cornhusk with a value of 0.895. 
The pattern of dolomite dose relation to the length of 
the corn without any cornhusk forms a positive 
linear pattern with the equation y = 19,721 + 0.325x 
and the coefficient of determination R2 = 0.216 
(Figure 7). This means that each addition of one unit 
dose of dolomite will be accompanied by an increase 
in the length of the corn without any cornhusk by an 
average of 0.325 cm. 

Increasing the length of the corn without any 
cornhusk is directly proportional to the increasing 
diameter of the corn without any cornhusk. This can 
be seen from the results of the correlation analysis 
showing the length of the corn without cornhusk is 
positively correlated with the diameter of the corn 
without any cornhusk with a value of 0.912. The pat-
tern of dolomite dose relationship with the diameter 
of the corn without any cornhusk formed a positive 
linear pattern with the equation y = 3.8604 + 0.067x 
and the coefficient of determination R2 = 0.196 
(Figure 8). This means that each addition of one unit 
dose of dolomite will be accompanied by an increase 
in the diameter of the corn without any cornhusk by 
an average of 0.067 cm. 

The length and diameter of the corn without 
any cornhusk influences the yield of sweet corn. The 
greater the length and the diameter of the corn 
without any cornhusk they have, the greater the 
weight of sweet corn in this study. The average 
weight of corn without any cornhusk produced in this 
study reached 6.376 kg plot-1 which is equivalent to 
7,116 tons ha-1. This shows that the results obtained 
are lower when compared with the potential yield in 
the varieties’ description  which can reach 8.6125 
tons ha-1. The potential yield of sweet corn has not 
yet been achieved, presumably because nutrients are 
still insufficient for sweet corn. The provision of do-
lomite is expected to increase pH and also add Ca 
and Mg content to increase plant growth and 
development. But the results of research Susilawati et 
al. (2015) show that the use of dolomite has no sig-
nificant effect on all components of soybean growth 
which is suspected because dolomite has not been 
decomposed and is absorbed directly by soil and 
plants.  

 

Dolomite is also able to reduce the exchangeable 
Al, increase the content of Ca and Mg, and improve 
the availability of P in Ultisols. This has an impact 
on increasing sweet corn yield. If the soil is acidic, 
many Al elements are found that can toxic plants and 
bind P. So that P cannot be absorbed by plants 
(Mutert & Adiningsih, 1996). Saputro et al. (2017) 
showed that the application of dolomite 0 tons ha-1, 1 
ton ha-1, and 2 tons ha-1 to soybean plants did not sig-
nificantly affect all observed parameters. This is due 
to the soil pH being too low, causing aluminum and 
ferrous are toxic to the plants. Besides, the growth of 
nodule bacteria and the process of nitrification are 
inhibited. These conditions have an impact on the 
availability of N that play a role in plant growth. Munir 
(1996) states that N becomes unavailable to plants 
because it is bound by Al3+, Mg2+, and Fe3+ ions to 
acid soils. Nitrogen is an important element in the 
formation of chlorophyll, protoplasm, protein, and 
nucleic acids. Element N greatly influences the for-
mation of the ear on corn plants. Nitrogen is a major 
component in the process of protein synthesis (Brady 
& Weil, 2002). If the synthesis goes well, it will pos-
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itively correlate to the increase in the size of the ears, 
both in terms of the length and diameter of the ears, 
so that the potential yield of sweet corn can be ful-
filled. 

 

CONCLUSION  

Based on the results of this study, it can be 
concluded that: interaction between the application 
of 10 tons ha-1 palm oil sludge and 3.61 tons ha-1 do-
lomite produces a maximum stalk diameter of sweet 
corn plants of 1.98 cm; the application of palm oil 
sludge had no significant effect on all observed 
growth and yield variables of sweet corn; giving dolomite 
dosage up to 6 tons ha-1 can increase plant height, 
total leaf area, the weight of corn without any corn-
husk, ear length without husk, ear diameter without 
husk, ear weight, and dry weight of sweet corn  
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