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Abstract  Original Research Article 
 

The aim of this study was to investigate the application of compost extract enriched with eggshell flour on the growth 

and production yield of sweet corn plants. This research was conducted from July to September 2021 at the Academic 

Farm of the Faculty of Agriculture, Tadulako University, Central Sulawesi Province, Indonesia. This study used a 

randomized block design with a factorial pattern. The first factor was the time of eggshell flour addition consisting of 

5 treatments, i.e., W1 = 1 week after planting (WAP); W2 = 2 WAP; W3 = 3 WAP; W4 = 4 WAP; W5 = 5 WAP. The 

second factor was corn compost extract application consisting of 2 treatments, i.e., A1 = application on the soil; A2 = 

application on the plants. Therefore, 10 treatment combinations were obtained, and each treatment combination was 

repeated 3 times to obtain 30 experimental units. The results showed that there was no interaction effect between the 

application of corn compost extract and the time of eggshell flour addition in all measured parameters. The treatment 

that resulted in better growth and yield of sweet corn was the combination treatment of 1 WAP and application 

through the soil on all measured parameters, The time of eggshell flour addition of 1 WAP gave a better effect on the 

growth and yield of sweet corn plants on the parameters of plant height at 28 days after planting (DAP), stem 

circumference at 49 DAP, length and diameter of the corncob with husks, and weight of the corncob without husks, 

and Application of corn compost extract treatment through the soil gave a better effect on the growth of sweet corn 

plants on the parameters of plant height at 28 DAP, stem circumference at 42 and 49 DAP and number of leaves at 14 

DAP. 
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INTRODUCTION 
Corn is the second staple food after rice in 

Indonesia. Corn is specifically a food plant that is very 

beneficial for human and animal life (Trumbo et al., 

2002); (Siyuan et al., 2018). Based on the order of 

staple foods in the world, corn ranks third after wheat 

and rice. Until now, corn plants are used by the 

community in various forms of presentation, such as: 

corn flour (maizena), corn oil, food ingredients (Gwirtz 

& Garcia-Casal, 2014), as well as animal feed and 

others. Sweet corn is especially preferred in the form of 

boiled or grilled corn. Sweet corn has a sweet taste 

because the sugar content is 5–6% which is higher than 

ordinary corn with a sugar content of 2–3% (Sirajuddin, 

2010). However, the people of Central Sulawesi mostly 

consume it as boiled and roasted corn. Sweet Corn is a 

type of corn that has just been recognized in Indonesia. 

Sweet corn is increasingly popular and widely 

consumed because it has a sweeter taste than ordinary 

corn and has a shorter production life (early), so it is 

very good for cultivation (Rahmi and Jumiati, 2007). 

 

Central Sulawesi Province is one of the corn 

production centers in Indonesia. The development of 

corn in the last 5 years showed an increase in 

production with an average growth rate of 0.35%. In 

2010, the production yield was only 171,180 tons and 

increased to 197,488 tons in 2011. The increase in 

production was due to the increased use of high 

yielding varieties and planting area (BPTP Central 

Sulawesi, 2011). The market demand for sweet corn 

continues to increase and the large market opportunity 

has not been fully utilized by farmers and entrepreneurs 

due to various constraints. In general, agricultural soils 
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cannot provide all the nutrients required by plants in a 

short time, so fertilization is necessary. Fertilization 

aims to replace nutrients that are transported at harvest 

or lost due to erosion and leaching, as well as 

continuous land use (Lidar and Surtinah, 2012). 

 

One of the organic fertilizers that can be used 

is the extract from various types of agricultural waste 

compost such as rice straw, corn straw, and banana 

plant waste extracts. Compost extract is one type of 

organic fertilizer that contains macro and micro 

nutrients. In addition, compost extract has advantages in 

its use, e.g., it can improve plant health, provide instant 

nutrient solutions that can be immediately absorbed by 

plants, improve soil structure, can be used as pest and 

disease controls, and improve the environment so as to 

reduce chemical residues (Suganthi & Jayanandhan, 

2015). The effectiveness of organic extracts is largely 

determined by the quality and type of organic matter 

and the technology used in the fermentation process. 

Consequently, extracts derived from rice straw waste, 

banana tree trunk waste and corn plant waste will have 

different impacts on the growth of sweet corn plants 

and the physical, chemical and biological properties of 

the soil. Periodic use of compost extracts will provide a 

supply of macronutrients N, P, K, Ca, Mg, S, and 

micronutrients Fe, Zn, Mn, and Cu, as well as being 

able to suppress the growth and development of plant 

pathogenic microbes (Dimkpa & Bindraban, 2016); 

(Begum et al., 2019). 

 

Compost extract combined with eggshell waste 

was expected to be a new innovation in the form of a 

product that has a dual function, i.e., as a fertilizer and 

also as an organic pesticide with application techniques 

given to plants, especially sweet corn plants from food 

processing waste such as eggshells. Eggshells generally 

consist of water and dry matter. Of the total dry matter 

available, eggshells contain mineral elements and 

protein (Ray et al., 2017). The treatment of chicken 

eggshell powder can significantly affect the height and 

growth of Japanese frangipani (Adenium obesum), so 

that eggshell waste can be used as fertilizer to obtain 

calcium elements and neutralize soil acidity levels 

(Syam et al., 2014). Therefore, this research was 

conducted to investigate the application of agricultural 

waste compost extract combined with eggshell flour 

waste on the growth and production yield of sweet corn 

plants. This study aimed to investigate the effects of 

compost extract enriched with eggshell flour application 

on the growth and production yield of sweet corn. 

 

MATERIALS AND METHODS 
Research Time and Location 

This research was conducted from July to 

September 2021 at the Academic Farm of the Faculty of 

Agriculture, Tadulako University, Central Sulawesi 

Province, Indonesia. 

 

 

Equipment and Materials 

The machines and equipment used in this 

study were tractors, hoes, machetes, boards, shovels, 

hoses, sprinklers, measuring cups, sprayers, scissors, 50 

L buckets, meters, calipers, a scale, a camera, filter 

papers and writing tools, while the materials used were 

sweet corn bonanza F1 seeds, corn plant waste, EM-4, 

granulated sugar, and mashed egg shells.  

 

Research Design 
This study was designed using treatments 

according to the factorial pattern in a randomized block 

design with a complete combination of two factors. The 

two factors studied were as follows. The first factor was 

the time of eggshell flour addition (W) consisting of 5 

treatments, i.e., W1 = 1 week after planting (WAP); W2 

= 2 weeks after planting; W3 = 3 weeks after planting; 

W4 = 4 weeks after planting; W5 = 5 weeks after 

planting. The second factor was corn compost extract 

application (A) consisting of 2 treatments, i.e., A1 = 

application on the soil (by pouring on the soil around 

the plant); A2 = application on the plants (by spraying 

on the plants). 

 

Experiment Implementation 

Compost Extract Production  

The compost extract production was started 

with the compost making first. First, the corn plant 

waste that was cut into pieces and was put into a 50 L 

bucket. The EM-4 and sugar were dissolved into the 

water with a ratio of 1:1:50 (1 cup of EM-4 + 1 cup of 

sugar + 50 cups of water, using a 200 ml cup), then the 

solution was stirred until the sugar dissolved. After the 

sugar was completely dissolved, the organic materials 

were added into the bucket, then the EM-4 solution was 

poured slowly into the dough evenly, and the dough 

was covered for 7 days. The compost produced was 

extracted by a biological extraction process, which was 

performed by mixing cooked organic compost with 

water (1:5) of a part bokashi and 5 parts water. Then, it 

was transferred in a fermentation container under 

aerobic conditions for 8 days of fermentation. After the 

fermentation was completed, the compost was filtered 

using a 0.45 µm sieve to obtain the fermented compost 

extract. 

 

Eggshell Flour Preparation  

The eggshell flour preparation was started with 

washing the eggshell and then drying it. The eggshells 

were then ground and the eggshell flour was sifted 

using a fine sieve with a diameter of 24 cm.  

 

Land Preparation 

Soil tillage was performed one week before 

planting by hoeing, loosening and leveling. Beds with 

30 plots of 3 (three) replications were arranged with the 

distance between replications was 50 cm, while the 

distance between the plots was 50 cm. The bed served 
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to regulate the drainage channel. The beds were made 

with a size of 2 x 3 m and a height of 20-30 cm. 

Planting 

Planting was conducted by tugal method 

(making a planting hole) with a depth of 2-3 cm. Then 2 

seeds of sweet corn Bonanza F1 were put with a 

spacing of 45-70 cm and a plant population of 16 

plants. After that, the planting hole was covered with 

soil and then watered, so that soil moisture was 

maintained.  

 

Fertilization 

Fertilization was a treatment adapted to the 

research design in the field by the application of corn 

compost extract at 72 mL/bed and the addition of 

eggshell flour at 128 g/bed. 

 

Plant Maintenance  

Plant maintenance included watering every 

morning and evening depending on the soil moisture. 

Weeding and mulching were performed simultaneously, 

depending on local environmental conditions and were 

carried out when weeding plants began to grow and 

competed for food or nutrients. Control of plant pests 

and diseases was performed with attention to crop 

conditions. 

 

Plant Harvest 

Sweet corn began to flower after 50 days. 

Sweet corn that was ready to harvest was usually 

marked by the leaves and stems of the plant starting to 

dry and turning brown. Harvesting was performed after 

the plant was 70-85 days old. 

 

Observations and Measurement Parameters  
Observations and measurement parameters 

included 1) Plant height: sample plants were measured 

from the soil surface to the top of the leaf. 

Measurements were made at the ages of 14, 21, 28, 35, 

42, and 49 DAP; 2) Stem circumference: all plants were 

measured 5 cm from the soil surface at the ages of 14, 

21, 28, 35, 42, and 49 DAP; 3) Number of leaves: the 

number of fully formed leaves was counted at the age of 

14, 21, 28, 35, 42, and 49 DAP; 4) Corncob length 

(cm): the length of the corncob with husks was 

observed by measuring it from the base to the tip of the 

corn using a tape measure; 5) Corncob diameter (cm): 

the diameter of the corncob with husks was measured in 

the middle of the cob using a caliper, while the diameter 

of the cob without husks was measured at the center of 

the cob that had been peeled and measured using a 

caliper; 6) Corncob weight (g): the weight of the 

corncob with husks and the weight of the cob without 

husks was measured using a scale. Production yield was 

calculated as tons/ha of sweet corn. 

 

Data analysis 

Measurement data were analyzed using the 

Analysis of Variance (ANOVA) with the F test of 5% 

and 1%. If the results showed a significant effect of 

treatments, then the analysis was continued with a 

further Tukey's HSD test of 5% to determine the 

differences between treatments. 

 

RESULTS AND DISCUSSION 
Plant Height (cm) 

Table 1 showed that the tallest sweet corn 

plant height at the age of 28 DAP was obtained in 

treatment W4 of 91.84 cm, which was different from 

treatment W2, but not different from other treatments. 

Meanwhile, the shortest plant height was obtained in 

treatment W2 of 76.04 cm, which was different from 

treatment W4 but not different from other treatments. 

 

Table 1: Average Plant Height (cm) of Sweet Corn at Different Times of Eggshell Flour Addition 

Parameter Treatments Average plant height (cm) HSD Test 5 % 

 W1 88.81
ab

  

 W2 76.04
a
  

A (28 DAP) W3 85.27
ab

 15.66 

 W4 91.84
b
  

 W5 78.07
ab

  

 W1 9.36
ab

  

 W2 8.65
a
  

B (49 DAP) W3 9.33
ab

 0.74 

 W4 9.07
ab

  

 W5 9.40
b
  

Note: W = time in weeks, the numbers in rows (a, b) followed by the same letter were not significantly different at 

Tukey's HSD test of 5% level, A: Average Plant Height (cm), B: Average Plant Stem Circumference (cm) 

 

Table 1 showed that the highest stem 

circumference of sweet corn at the age of 49 DAP was 

obtained in treatment W5 of 9.40 cm, which was 

different from treatment W2, but not different from 

other treatments. Meanwhile, the smallest stem 

circumference was obtained in treatment W2 of 8.65 

cm, which was different from treatment W5, but not 

different from other treatments. 

 

The results (Table 2) showed that the tallest 

sweet corn plant height at the age of 28 DAP was 

obtained in treatment A1 of 90.68 cm, which was 
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different from treatment A2. Meanwhile the shortest 

plant height was obtained in treatment A2 of 77.32 cm, 

which was different from treatment A1.  

 

Table 2: Average Plant Height (cm) of Sweet Corn at Different Corn Compost Extract Applications 

Parameter Treatments Average plant height (cm) HSD Test 5 % 

A (28 DAP) A1 90.68
b
 10.87 

A2 77.32
a
  

B (42 DAP) A1 9.05
b
 0.73 

A2 8.21
a
  

 B (49 DAP) A1 9.48
b
 0.51 

A2 8.85
a
  

C (14 DAP) A1 4.18
b
 0.50 

A2 3.62
a
  

Note: A: Average Plant Height (cm), B: Average Plant Stem Circumference (cm) C: Average Number of Leaves (cm) the 

numbers in rows (a, b) followed by the same letter were not significantly different at Tukey's HSD test of 5% level 

 

Table 2 showed that the highest stem 

circumference of sweet corn at the age of 42 DAP was 

obtained in treatment A1 of 9.05 cm, which was 

different from treatment A2. Meanwhile, the smallest 

stem circumference was obtained in treatment A2 of 

8.21 cm, which was different from treatment A1. At the 

age of 49 DAP, the highest stem circumference was 

obtained in treatment A1 of 9.48 cm, which was 

different from treatment A2. Meanwhile, the smallest 

stem circumference was obtained in treatment A2 of 

8.85 cm, which was different from treatment A1. Table 

2 showed that the highest number of leaves of sweet 

corn at the age of 14 DAP was obtained in treatment A1 

of 4.18 blades, which was different from treatment A2. 

Meanwhile, the lowest number of leaves of sweet corn 

was obtained in treatment A2 of 3.62 blades, which was 

different from treatment A1.  

Length of the Corncob with Husks (cm) 

Table 3 showed that the longest corncob with 

husks length of sweet corn was obtained in W1 

treatment of 38.83 cm, which was different from 

treatment W4, but not different from other treatments. 

Meanwhile, the shortest length was obtained in 

treatment W4 of 29.92 cm, which was different from 

treatment W1, but not different from the other 

treatments. Table 3 showed that the largest diameter of 

the corncob with husks was obtained in treatment W1 

of 7.03 cm, which was different from treatment W4, but 

not different from other treatments. Meanwhile, the 

smallest diameter was obtained in treatment W4 of 5.86 

cm, which was different from treatment W1, but not 

different from other treatments. 

 

Table 3: Average Length, Diameter of the Corncob with Husks (cm) and Weight of the Corncob without Husks 

(g) of Sweet Corn at Different Times of Eggshell Flour Addition 

Treatments Parameter HSD test 5 % 

 Lenght (cm)  

W1 38.83
b
  

W2 31.38
ab

  

W3 31.00
ab

 8.64 

W4 29.92
a
  

W5 30.90
ab

  

 Diameter (cm)  

W1 7.03
b
  

W2 6.30
ab

  

W3 6.30
ab

 0.99 

W4 5.8692
a
  

W5 6.37
ab

  

 Weight of the Corncob without Husks (g)  

W1 400.21
b
  

W2  333.46
ab

  

W3 326.63
ab

 102.34 

W4 310.85
ab

  

W5 293.95
a
  

Note: The numbers in rows (a, b) followed by the same letter were not significantly different at Tukey's HSD test of 5% 

level 
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Table 3 showed that the heaviest weight of the 

corncob without husks was obtained in treatment W1 of 

400.21 g, which was different from treatment W5, but 

not different from other treatments. Meanwhile, the 

lightest weight was obtained in treatment W5 of 293.95 

g, which was different from treatment W1, but not 

different from other treatments. 

 

The results showed that there was no 

interaction effect between corn compost extract and the 

time of eggshell flour addition in all measured 

parameters, including plant height, stem circumference, 

number of leaves, length of the corncob with husks, 

diameter of the corncob with husks, diameter of the 

corncob without husks, weight of the corncob with 

husks, and weight of the corncob without husks. It is 

suspected that each treatment, both the time of eggshell 

flour addition and corn compost application, did not 

affect each other, so that there was no interaction 

between the two treatments. Plant growth and 

production will be better if the factors that affect growth 

are balanced and provide benefits (Carolina Feitosa de 

Vasconcelos & Helena Garófalo Chaves, 2020). If the 

factors used are not balanced, then the expected 

production yield cannot be achieved. Fertilization of 

plants that are not in accordance with the requirements 

and levels of nutrients will result in disturbance to the 

plant growth. Good plant growth can be achieved if the 

nutrients required for growth and development are in 

available, balanced, and sufficient amounts. Although 

statistically there was no interaction between the two 

tested treatments, the treatment that gave the best 

growth and production yield of sweet corn was 

treatment W1 and A1 on all measured parameters. 

 

The application of compost extract and time of 

eggshell flour addition did not have a relationship, so 

that they did not affect each other. This was presumably 

because the eggshells are not perfectly smooth, so that 

they were very slow to decompose and available to the 

plants. Compost that is not yet fully developed cannot 

supply the nutrients required by plants in the plant 

growth and production processes (Richard, 2005). 

 

The results of the eggshell flour addition 

treatment that gave the best growth and yield of sweet 

corn were treatment W1 (1 WAP) on the parameters of 

plant height, stem circumference, length of the corncob 

with husks, diameter of the corncob with husks, and 

weight of the corncob without husks. It is apparent that 

the time of eggshells flour addition was at the 

appropriate phase in the absorption of nutrients needed 

by plants. Plants can grow well if the required nutrients 

are sufficiently available and can be absorbed by plants 

(Cannon et al., 2021). Plants need N, P, and K which 

are essential nutrients to be able to grow well (Li et al., 

2019). These nutrients play a very important role in 

plant growth in general in the vegetative phase. 

 

In the transition from the vegetative to the 

generative period, the macronutrient that plays a more 

important role is phosphorus. Phosphorus affects plant 

growth and development because it is present in all 

living plant cells that function to form nucleic acids, 

stimulate cell division, and help the process of 

assimilation and respiration (Ajmera et al., 2019). 

Phosphorus serves as a basic material for the formation 

of a certain amount of fat and accelerates the flowering 

and ripening of seeds or fruit (Gul et al., 2015). 

 

The results of the corn compost extract 

treatment that gave better growth of sweet corn were 

treatment A1 (application on the soil) on the parameters 

of plant height, stem circumference, and number of 

leaves. It is suspected that the administration of corn 

compost to sweet corn plants is an adequate nutrient 

available for the plants. The availability of nutrients in 

sufficient and fulfilled quantities can affect plant 

growth (Valet & Ozier-lafontaine, 2014). The nitrogen 

is needed in large quantities for every plant growth, 

especially shoot growth and stem and leaf development. 

Nitrogen is contained in chlorophyll, auxin and 

cytokinin hormones. Without an adequate supply of 

nitrogen, plant growth will be stunted and growth will 

be slow (Walker et al., 2001). 

 

CONCLUSIONS  
Based on the results, this study showed that 

there was no interaction effect between the corn 

compost extract application and the time of eggshell 

flour addition in all measured parameters. The treatment 

that resulted in better growth and production yield of 

sweet corn was the combination of 1 week after 

planting treatment and the application on the soil in all 

parameters. The time of eggshell flour addition of 1 

week after planting gave a better effect on the growth 

and yield of sweet corn in the parameters of plant height 

at 28 DAP, stem circumference at 49 DAP, length of 

the corncob with husks, diameter of the corncob with 

husks, and weight of the corncob without husks. The 

application of corn compost extract treatment through 

the soil gave a better effect on the growth of sweet corn 

plants in the parameters of plant height at 28 DAP, stem 

circumference at 42 and 49 DAP and number of leaves 

at 14 DAP. 
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