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INTRODUCTION

Corn (Zea mays L.) has been cultivated in Central America (Southern Mexico) for approximately
8,000 to 10,000 years. Archaeological excavations have unearthed small corncobs dating back around
7,000 years. According to several botanists, teosinte, the ancestral plant of corn, is a wild plant native
to the Balsas River Valley in southern Mexico. Genetic, anthropological, and archaeological evidence
indicates that Central America is the origin of corn, from which it has spread and been cultivated
worldwide (M & Kadekoh, 2023).

Corn is the second largest source of carbohydrates after rice and plays a significant role in
agriculture. In some regions of Indonesia, corn has become a staple food substitute for rice. Beyond
human consumption, corn is also used as animal feed and as a raw material for industries. It is an
important source of protein for the population.

South Sulawesi province is one of the national corn production centers in Indonesia. South
Sulawesi's corn production ranks among the highest nationally, alongside East Java and Central Java.
Several districts in South Sulawesi are major corn-producing areas, including Gowa, Takalar, Bantaeng,
Bulukumba, Bone, Jeneponto, Wajo, and Pinrang. One strategy to increase corn production is through
adjusting the plant population per hectare or planting distance, which is a crucial factor in achieving high
yields. Additionally, the application of compost fertilizer is another important factor (Kartika, 2018).

Compost is an organic fertilizer derived from plant residues and animal manure that has
undergone decomposition. The composting process can be carried out aerobically or anaerobically. The
advantages of compost include being environmentally friendly, generating additional income for farmers,
and improving soil fertility by mitigating the physical degradation caused by excessive use of inorganic
fertilizers.

This research aims to determine the effects of planting distance on corn growth and yield, to
investigate the effects of compost fertilizer application rates on corn growth and yield, and to explore the
interaction between planting distance and compost fertilizer application rates on corn growth and yield
(Pangaribuan et al., 2017).
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MATERIALS AND METHODS

The tools used in this research included a hoe, measuring tape, caliper, dibble, camera, and
writing instruments. The materials used were compost fertilizer, Harapan variety corn seeds, and NPK
Phoska as a basal fertilizer. This research was conducted in Biringkanaya Sub-district, Sudiang Raya
Village, Makassar City, South Sulawesi Province. The research period was from March to June 2023.
This experimental research employed a Randomized Complete Block Design (RCBD) in a 2-factor
factorial pattern. The factors were: compost fertilizer dose (P) with three levels (PO = control, P1 =5
tons/ha, P2 = 10 tons/ha) and planting distance (J) with three levels (J1 =70 x 10 cm, J2 =70 x 20 cm,
J3 =70 x 30 cm).
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Figure 1. Research flow
RESULTS AND DISCUSSION

1. Plant Height (cm)
Data on plant height and the results of the analysis of variance are shown in the table below.
The analysis revealed that compost fertilizer had a highly significant impact on plant height, but
planting distance and its interaction did not significantly affect plant height.
Table 1. Mean Corn Plant Height for Various Planting Distances and Compost Fertilizer Rates.

Treatment Planting Distances Mean DMRT
70x10(J1) 70 x 20 (J2) 70 x 30 (J3) 0.05
0 (PO) 95.75 97.58 97.75 97.03¢ 12.2
5 ton/ha (P1) 107.98 109.91 106.58 108.16°
10 ton/ha (P2) 144.33 144.58 140.42 143.11°

Note: Numbers with different letters (a, b, c) mean that the results are significantly different according to
the DMRT test.

The Honestly Significant Difference (DMRT) test at a 0.05 significance level revealed that
the application of 10 tons/ha of compost fertilizer (P2) resulted in a significantly higher plant height
of 143.11 cm, compared to the control treatment (P0) and the application of 5 tons/ha of compost
fertilizer (P1). These findings are in line with previous research indicating that the use of compost
can significantly enhance plant growth. Organic fertilizers have a significant impact on seedling
growth, including plant height (Hasfiah & Apriani, 2022). The application of water hyacinth compost
yielded the best results in terms of plant growth parameters, supporting the notion that higher fertilizer
doses can promote plant growth (Maharani, 2022).
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The application of higher doses of compost fertilizer, such as 10 tons/ha, can increase
nutrient availability in the soil, contributing to better plant growth. Compost application can improve
the growth and yield of sweet corn, suggesting that the interaction between fertilizer type and dose
is crucial for optimal results (Susiani et al., 2023). Additionally, appropriate compost application can
increase plant height and other growth parameters (Fathurrahman et al., 2023).

The application of organic fertilizers, including compost, can significantly enhance plant
growth (Rahhutami et al., 2021). This indicates that the use of compost in the right amount not only
increases plant height but can also affect other growth parameters such as leaf number and stem
diameter. Compost application can improve soil chemical properties and enhance plant growth
(Nasution et al., 2024).

2. Number of Leaves (Helai)

The data of leaf count observations and their analysis of variance are presented in the table
below. The analysis of variance showed that the planting distance treatment had a very significant
effect, while the compost fertilizer dose and its interaction did not have a significant effect on the
number of leaves.

Table 2. Average number of corn leaves at different planting distances and compost fertilizer doses.

Treatment Planting Distances DMRT
70 x 10 (J1) 70 x 20 (J2) 70 x 30 (J3) 0.05
0 (PO) 8.33 9.58 8.00 0.85
5 ton/ha (P1) 8.83 8.67 8.50
10 ton/ha (P2) 8.83 10.67 8.42
Mean 8.66° 9.89° 8.39°

Note: Numbers with different letters (a, b, c) mean that the results are significantly different according to
the DMRT test.

The 0.05 DMRT test results in Table 2 revealed that the 70 x 20 cm planting distance (J2)
yielded the highest average leaf number (9.89), significantly differing from both the 70 x 10 cm (J1)
and 70 x 30 cm (J3) planting distances.

Compost fertilizer, rich in nutrients, enhances soil fertility and positively impacts plant growth,
including flowering time (Mali et al., 2020). Furthermore, different compost types can interact to
significantly influence plant growth (Sari et al., 2023), suggesting that compost not only provides
nutrients but also affects flowering.

Wider planting distances, like the 70 x 20 cm in treatment P2J2, optimize plant growth by
providing ample sunlight, water, and nutrients, hastening flowering. Conversely, the closer planting
distance (70 x 10 cm) in treatment P1J1 can lead to increased competition among plants for
resources, delaying flowering. This aligns with previous research showing that high plant density can
hinder growth and yield (Raditya et al., 2017). Consequently, optimal planting distance is crucial for
maximizing crop yield.

3. 50% Flowering Age (Days)
The results of the analysis of variance revealed that there were no significant differences in
the 50% flowering age of male and female plants when considering the effects of planting distance,
compost fertilizer dosage, and their interaction.
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Figure 2. Mean age at 50% flowering for both male and female plants across various planting
distances and compost fertilizer applications.

Figure 2 demonstrates that the earliest average flowering age for male plants was observed
under the treatment of 10 tons/ha compost fertilizer and a planting distance of 70 x 20 cm (P2J2),
specifically at 42.67 days. Conversely, the latest flowering age for male plants was recorded under
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the no-compost treatment with a planting distance of 70 x 10 cm (P1J1), with a mean of 44.67 days.
For female plants, the earliest flowering age was achieved under the same treatment of 10 tons/ha
compost fertilizer and a planting distance of 70 x 20 cm (P2J2) at 45.67 days. The latest flowering
age for females was found in plants without compost fertilizer and a planting distance of 70 x 10 cm
(P1J1), as well as those treated with 5 tons/ha compost fertilizer and a planting distance of 70 x 20
cm, with a mean of 47.33 days Compost fertilizer plays a crucial role in enhancing soil fertility and
nutrient availability for plants. The utilization of plant residues as compost can improve land quality
and promote sustainable agricultural systems (Wulandari et al., 2023). Moreover, the processing of
post-harvest residues into organic fertilizer contributes to plant growth (Nurwidiyani et al., 2021). The
application of sufficient compost, as exemplified in treatment P2J2, can provide the necessary
nutrients for plants to accelerate growth and flowering.

The selection of appropriate fertilizer and optimal planting distance can significantly enhance
crop yield (As-Siddiqgi et al., 2023). The combination of compost fertilizer and optimal planting
distance can expedite female flower initiation. The findings indicate that the appropriate application
of compost fertilizer and optimal planting distance can significantly influence the flowering age of
female plants. Further research is needed to delve deeper into the mechanisms underlying this
influence and to determine the most effective compost dosage and optimal planting distance for
various plant species.

Compost is renowned for its ability to enhance plant growth and yield by providing essential
nutrients. The application of compost can stimulate plant growth, including flowering age (Mali et al.,
2020). Additionally, an appropriate compost dosage can accelerate plant growth (Raksun et al.,
2020). In this context, treatment P2J2, which employed 10 tons/ha of compost, proved to be more
effective than treatment P1J1, which did not utilize compost.

Planting distance also plays a pivotal role in plant growth. Wider planting distances can
provide ample space for plants to develop, potentially accelerating flowering age (Jailani &
Almukarramah, 2022). In this case, a planting distance of 70 x 20 cm in treatment P2J2 offered an
advantage in terms of growth compared to a planting distance of 70 x 10 cm in treatment P1J1. The
combination of optimal compost fertilizer and planting distance can enhance plant growth efficiency,
expediting flowering. The use of organic fertilizers such as compost can improve both the quality and
quantity of agricultural yields (Arman et al., 2020).

4. Corn cob length (cm)

Analysis of variance of cob length data revealed that planting distance, compost fertilizer
dosage, and their interaction did not have a significant effect on cob length
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Figure 2. Mean cob length (cm) across various planting distances and compost fertilizer
applications.

Based on Figure 2, the highest average cob length was observed under the treatment of 10
tons/ha compost fertilizer and a planting distance of 70 x 20 cm (P2J2), measuring 17.25 cm.
Conversely, the shortest cob length was found in plants without compost fertilizer and a planting
distance of 70 x 30 cm (P0J3), with a mean of 11.25 cm.
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The application of organic fertilizers, including compost, can significantly enhance plant
growth and yield (Djadi et al., 2021). Sufficient compost application, as in treatment P2J2, provides
the necessary nutrients for plants to support optimal growth, including cob development. Proper
planting arrangement can improve land use efficiency and crop yield (Julianto et al., 2023). The
optimal planting distance, as in treatment P2J2, allows plants to receive adequate sunlight and
nutrients, contributing to better cob growth.

Wider planting distances can increase cob length and seed weight in maize plants (Yupita et
al., 2022). Treatment P2J2, with a planting distance of 70 x 20 cm, provided ample space for plants
to grow without excessive competition, thus supporting longer cob growth. Conversely, treatment
P0J3 with a closer planting distance (70 x 30 cm) can lead to higher competition among plants, which
can hinder growth and reduce cob length.

The interaction between planting distance and fertilizer type can significantly influence plant
growth and yield (Farda et al., 2020). This emphasizes the importance of combining compost
application with optimal planting distance to achieve maximum results. Thus, the results of this study
demonstrate that the appropriate use of compost fertilizer and suitable planting distance can
significantly increase cob length in plants.

5. Weight Per Cob (g)

Based on the analysis of variance, compost fertilizer dosage had a highly significant effect
on cob weight, while planting distance and their interaction did not show any significant influence.
Table 3. Mean Cob Weight of Corn under Different Planting Distances and Compost Fertilizer Dosages.

Planting Distances

Treatment 70 x 10 (J1) 70 x 20 (J2) 70 x 30 (J3) Mean DMRT 0.05
0 (PO) 62.17 60.17 61.77 61.37°¢ 3.80
5 ton/ha (P1) 62.75 63.67 60.67 62.36°
10 ton/ha (P2) 82.50 85.50 82.00 83.332

Note: Numbers with different letters (a, b, ¢) mean that the results are significantly different according to
the DMRT test.

The DMRT test at the 0.05 level in Table 3 revealed that the highest average cob weight was
obtained under the 10 ton/ha compost fertilizer treatment (P2), with a mean of 83.33. This value
differed significantly from the 5 ton/ha compost treatment (P1) and the no-compost treatment (PO0).

The application of higher doses of compost fertilizer, as in treatment P2, provided more
abundant and balanced nutrients for the plants, contributing to increased cob weight. Increasing the
fertilizer dose can enhance nutrient availability in the soil, which directly impacts crop yield (Ernawati,
2024).

Treatment P2, with a higher compost fertilizer dose, provided sufficient space for plant
growth, reducing competition among plants and supporting optimal growth. Proper planting spacing
can influence plant growth and yield (Sendy et al., 2024). The appropriate application of fertilizers
can significantly improve crop yield (Auliah et al., 2023).

Treatments P1 and PO, with lower compost fertilizer doses or no compost at all, resulted in
lower cob weight. The lack of sufficient nutrients required for optimal growth can hinder the formation
of heavier cobs. Inadequate fertilization can lead to lower crop yields (Iswar et al., 2019).

6. Seed Yield Per Plot (kg)
Based on the analysis of variance, both compost fertilizer dosage and planting distance had a
highly significant effect on seed weight per plot, while their interaction did not show any significant

influence.
Table 4. Mean Seed Weight per Plot of Corn under Different Planting Distances and Compost Fertilizer
Dosages.
Planting Distances
Treatment 70 x10 (J1) 70 x920 (J2) 70 x 30 (J3) Mean DMRT 0.05
0 (PO) 1.54 1.76 1.74 1.68° 0.15
5 ton/ha (P1) 1.72 1.99 1.78 1.83°
10 ton/ha (P2) 1.82 2.15 2.08 2.022
Mean 1.69° 1.972 1.872
DMRT 0.05 0.15

Note: Numbers with different letters (a, b, ¢) mean that the results are significantly different
according to the DMRT test.
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DMRT test at the 0.05 level in Table 5 showed that the highest average seed weight per plot
was obtained under the 10 ton/ha compost fertilizer treatment (P2), with a mean of 2.02. This value
differed significantly from the 5 ton/ha compost treatment (P1) and the no-compost treatment (PO).
The highest average planting distance was observed at 70 x 20 cm (J2), with a mean of 1.97, which
was not significantly different from 70 x 30 cm (J3) but was significantly different from 70 x 10 cm
(J1) with a mean of 1.69 cm.

The application of higher doses of compost fertilizer, as in treatment P2, significantly increased
seed weight per plot. Sufficient compost application can enhance nutrient availability in the soil,
contributing to better plant growth and yield (Nasution et al., 2024). Compost serves as an important
source of nutrients for plants, thus increasing seed weight. The use of organic materials in the form
of compost can improve soil physical and chemical properties, leading to increased crop productivity
(Husein et al., 2023).

Regarding planting distance, treatment J2 with a planting distance of 70 x 20 cm showed better
results compared to closer planting distances (70 x 10 cm). Proper planting spacing can influence
plant growth by providing sufficient space for plants to develop, thereby increasing access to sunlight
and nutrients (Auliah et al., 2023). Wider planting distances, such as in treatment J2, allow plants to
grow more optimally, contributing to increased seed weight.

Conversely, closer planting distances (J1) can lead to higher competition among plants, which
can hinder growth and reduce seed weight. High plant density can reduce crop yield due to
competition for resources (Firmansyah et al., 2022).

7. Seed Yield per Hectare (tons)
Based on the analysis of variance, both compost fertilizer dosage and planting distance had a
highly significant effect on seed yield per hectare, while their interaction did not show any significant

influence.
Table 5. Mean Seed Yield per Hectare of Corn under Different Planting Distances and Compost Fertilizer
Dosages.
Planting Distances

Treatment 70 x 10 (J1) 70 x 20 (J2) 70 x 30 (J3) Mean DMRT 0.05
0 (PO) 7.11 8.13 8.03 7.76° 0.72
5 ton/ha (P1) 7.95 9.21 8.24 8.47°
10 ton/ha (P2) 8.41 9.95 9.64 9.332

Mean 7.82° 9.10° 8.64°
DMRT 0.05 0.72

Note: Numbers with different letters (a, b, ¢) mean that the results are significantly different according to
the DMRT test.

DMRT test at the 0.05 level in Table 6 showed that the application of 10 tons/ha compost
fertilizer (P2) resulted in the highest average seed yield per hectare at 9.33 tons/ha, which was
significantly different from the 5 tons/ha compost treatment (P1) and the no-compost treatment (PO).
Meanwhile, a planting distance of 70 x 20 cm (J2) yielded the highest average of 9.10 tons/ha, which
was not significantly different from 70 x 30 cm (J3) but was significantly different from 70 x 10 cm
(J1).

Application of organic fertilizer, such as compost, can enhance plant growth and yield,
including seed weight. Compost serves as an important source of nutrients for plants, thereby
increasing seed yield. The use of organic fertilizers can improve soil quality and increase agricultural
productivity (Setiawan et al., 2024).

Regarding planting distance, a spacing of 70 x 20 cm (J2) yielded better results compared to
closer spacing (70 x 10 cm). Proper planting spacing can influence plant growth by providing
sufficient space for plants to develop, thereby increasing access to sunlight and nutrients (Laurin et
al., 2024). Conversely, closer planting distances (J1) can lead to higher competition among plants,
which can hinder growth and reduce seed yield. High plant density can reduce crop yield due to
competition for resources (Kusumastuti et al., 2022).

CONCLUSIONS
Based on the research findings, a planting distance of 70 x 20 cm (J2) significantly increased
the number of leaves (9.89), seed weight per plot (1.97 kg), and seed yield per hectare (9.10 tons). The
application of 10 tons/ha cow manure compost (P2) resulted in a higher plant height (143.11 cm), cob
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diameter (3.95 cm), cob weight (83.33 g), seed weight per cob (61.84 g), seed weight per plot (2.02 kg),
and seed yield per hectare (9.33 tons). There was no significant interaction between compost dosage
and planting distance on maize growth.
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