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Evaluation of Soil Fertility Status due to the Application of Biosullary on Maize
(Zea mays) with Two Planting Periods

ABSTRACT

Maize production in Indonesia faces challenges such as climate change affecting planting seasons
and productivity, resulting in unstable production levels. The research aims to evaluate the impact of
biosullary application on the growth and yield of maize in two different planting periods. The study was
conducted over two planting periods using a Randomized Complete Block Design (RCBD) method. Each
treatment was replicated three times, resulting in 21 experimental units. Each experimental unit consisted
of 12 plants, with a total of 252 plants and 63 sample plants. Based on the research findings, the tallest
plants were observed in treatment P6, reaching 199.67 cm in the first period and the same in the second
period. The best leaf count was recorded in treatment P6 during the first period with 13.33 leaves and 12.00
leaves in the second period. The fastest flowering period was obtained in treatment P6 in both the first and
second periods, with flowering durations of 39.00 and 45.00 days, respectively. Regarding cob length, the
best performance was observed in treatment P6 with 11.67 cm in the first period and treatment P5 with
13.00 cm in the second period. For the 100-seed weight parameter, the highest values were recorded in
treatment P5 with weights of 26.33 grams in the first period and 22.67 grams in the second period.
Consequently, it is recommended to increase fertilizer dosage in the second period to maintain maize
productivity. Furthermore, the use of biosullary contributes to improving soil physical properties, microbial
vitality, and pH stability.

Keywords: fertilization, maize productivity, biosullary, soil physical properties, soil microbes

INTRODUCTION

Corn (Zea mays) is a cereal crop widely cultivated and plays a crucial role in global agriculture and
food production. It belongs to the grass family Poaceae and is characterized by tall stalks bearing large
ears containing grains. Corn serves as a staple food in many parts of the world and is used for various
purposes such as human consumption, animal feed, and industrial applications. Maize production in
Indonesia faces challenges such as climate change affecting planting seasons and productivity, resulting
in unstable production levels (Herlina & Prasetyorini, 2020). Despite efforts to improve maize farming
efficiency, Indonesia still encounters low production rates insufficient to meet consumer demand (Kholid et
al., 2023).

The demand for maize is projected to increase in the coming years, necessitating continuous
improvements in production and land availability (Tobing et al., 2022). Optimal maize production requires
sufficient nutrient availability in the soil. However, excessive use of chemical fertilizers to meet plant nutrient
requirements can lead to environmental damage and human health issues. Therefore, more
environmentally friendly and sustainable alternatives for providing nutrients to plants need to be explored.
According to the Central Bureau of Agricultural Statistics in 2022, maize production data showed 16.53
million tons, while in 2023, it decreased to 14.77 million tons. Based on this, it can be concluded that there
was a decrease in production by 1.75 million tons (BPS, 2024).

One promising alternative is the use of biosullary. Biosullary is a product derived from the
composting process of organic materials such as agricultural waste and other organic residues. Biosullary
contains beneficial microorganisms that enhance soil health and nutrient availability for plants (Zone et al.,
2020). Studies have shown that fertilization with phosphorus and potassium marginally increases leaf tissue
concentrations in various plants, underscoring the importance of nutrient management strategies (Dossou-
Yovo et al., 2020). It has also been observed that early plant growth does not always accurately predict
plant performance, emphasizing the complexity of plant responses to nutrient application.

Although there have been some studies on the use of biosullary in agriculture, information on its
effects on soil fertility status, particularly in maize plants, is still limited. Moreover, previous research tends
to focus only on one planting period. Therefore, this study aims to fill this gap by examining the effects of
biosullary application on maize plants in two different planting periods. West et al. (2020) emphasize the



potential of sustainable intensification through double cropping systems to increase biomass production
and reduce nitrogen losses, which is relevant when assessing biosolid impacts on soil fertility dynamics.
On the other hand, (Sharma et al. 2020) demonstrate the influence of zinc levels on maize crop yield,
nutrient uptake, and soil fertility status, highlighting the interconnected relationship between plant growth
and soil health.

The research objective is to evaluate the impact of biosullary application on the growth and yield of
maize in two different planting periods to determine if the effects of biosullary differ between the first and
second planting periods.

MATERIALS AND METHODS

This research was conducted from May to December 2023 in a dry land area located in Marang
Subdistrict, Pangkep Regency, South Sulawesi. The materials used in this study included Hybrid F1 Exsotic
Pertiwi maize seeds, gamal leaves (Gliricidia sepium), and krinyu leaves (Chromolaena odorata L). The
equipment used in this research comprised a shovel, hand sprayer, meter, watering can, bucket, analytical
balance, labels, and office stationery.

The research was carried out over two planting periods using a Randomized Complete Block
Design (RCBD) method as follows:

PO = Control

P1 = Gamal leaf fertilizer at a dose of 50 kg/plot and krinyu leaf fertilizer at a dose of 50 kg/plot
P2 = Gamal leaf fertilizer at a dose of 75 kg/plot and krinyu leaf fertilizer at a dose of 75 kg/plot
P3 = Gamal leaf fertilizer at a dose of 100 kg/plot and krinyu leaf fertilizer at a dose of 100 kg/plot
P4 = Gamal leaf fertilizer at a dose of 125 kg/plot and krinyu leaf fertilizer at a dose of 125 kg/plot
P5 = Gamal leaf fertilizer at a dose of 150 kg/plot and krinyu leaf fertilizer at a dose of 150 kg/plot
P6 = Gamal leaf fertilizer at a dose of 175 kg/plot and krinyu leaf fertilizer at a dose of 175 kg/plot

Each treatment was replicated three times, resulting in 21 experimental units. Each experimental
unit consisted of 12 plants, and there were 3 sample plants per experimental unit, totaling 252 plants and
63 sample plants overall. The data obtained were analyzed using analysis of variance (ANOVA). If there
were significant effects, post hoc tests were conducted using Least Significant Difference (LSD) test at a
significance level of 5%.

RESULTS AND DISCUSSION
1. Corn Plant Height
The height of maize plants was observed in two planting periods with the application of Gamal
and Krinyu leaf fertilizers. The observation results are represented in Table 1. It can be seen that the
height of maize plants varies within each treatment and planting period.
Table 1. Maize Plant Height (cm) in Two Planting Periods with the Application of Gamal Leaf and Krinyu
Leaf Fertilizers

Plant Height (cm)

Treatment beriod 1 Period 2
PO 154.33a 144.33a
P1 172.33b 160.67¢c
P2 175.33c 168.67d
P3 170.00b 155.00b
P4 182.67d 171.00d
P5 191.33e 172.33d
P6 199.67f 176.67e

Note: Numbers followed by the same letter are not significantly different at the 5% BNT test level



In the first planting period, the height of maize plants significantly increased from treatment PO to
P6. The tallest plants were recorded in treatment P6 with 199.67 cm, while the shortest plants were
observed in treatment PO with 154.33 cm. The analysis results indicate that these differences are
statistically significant (LSD 0.05) between each treatment.

Meanwhile, in the second planting period, a similar increase in maize plant height was observed
from treatment PO to P6. The tallest plants were recorded in treatment P6 with 176.67 cm, while the
shortest plants were observed in treatment PO with 144.33 cm. These differences were also statistically
significant (LSD 0.05) between each treatment.

Comparison between the first and second planting periods shows a decrease in plant height in
some treatments in the second planting period compared to the first planting period. However, overall,
plant height tends to be higher in the first planting period. Exploring the growth response of maize plants
to different fertilizers indicates significant differences in plant height based on the type of fertilizer used
(Harini & Sasli, 2021), signifying the potential impact of fertilizer choice on plant height. Specifically
focusing on the use of Gamal leaf organic fertilizer positively affects plant height (lllah, 2022).

Overall, the application of Gamal and Krinyu leaf fertilizers positively influences the growth of
maize plants, with better results observed in treatment P6 in both planting periods. This indicates the
potential of using these leaf fertilizers to increase maize production. Furthermore, fertilizer dosage on
plant growth emphasizes that specific cultivation methods result in taller plants, indicating the
importance of cultivation practices on plant height influence (Suwarti & Suwardi, 2020). Additionally, the
impact of various concentrations of liquid organic fertilizers on plant growth, including plant height as a
measured parameter (Fatima et al., 2021).

2. Number of Leaves (Strands)

The data in Figure 1 show the average number of leaves from various treatments in two different
planting periods. The number of leaves in maize plants is an important indicator in evaluating plant
growth and health because an adequate number of leaves significantly influences the photosynthesis
process and ultimately the crop yield.
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Figure 1. Average Number of Leaves in Two Planting Periods with the Application of Gamal Leaf and Krinyu
Leaf Fertilizers

In period 1, there was variation in the average number of leaves among different treatments, with
Treatment P6 showing the highest average number of leaves at 13.33 leaves, while Treatment PO had
the lowest average number of leaves at 11.33 leaves. This indicates the potential of certain treatments



to stimulate leaf growth in maize plants. Furthermore, in period 2, there was a decrease in the average
number of leaves for each treatment. However, this pattern was not consistently observed in every
treatment. Treatment P6 showed the highest average number of leaves at 12.00 leaves in period 2,
while Treatment PO still had the lowest average number of leaves at 10.33 leaves. The effect of leaf
fertilizers, such as Gamal leaf and Krinyu leaf fertilizers, in influencing the average number of leaves in
maize plants across different planting periods has been documented (Pratiwi, 2017). The comparison
of organic fertilizers in maize growth can result in different impacts on maize plant growth (Jjagwe et al.,
2020).

The change in the number of leaves from period 1 to period 2 also varied among treatments. The
decrease in the number of leaves in period 2 was attributed to various factors, including changes in
environmental conditions, seasonal changes, and other experimental treatments. The potential of
organic fertilizers on maize plants has positive effects on soil and plants (Buzo et al., 2022). The
supplementation of vermicompost with liquid organic fertilizers and organic fertilizers in plant growth and
yield has shown positive impacts (Muktamar et al., 2017).

The application of Gamal leaf and Krinyu leaf fertilizers on the average number of leaves in maize
plants impacts the growth of maize plant leaf numbers but does not significantly affect them (Kefi et al.,
2022). Furthermore, the application of Gamal leaf liquid organic fertilizer resulted in a positive influence
on leaf development (Hasan et al., 2021), suggesting that maize growth with the influence of manure,
NPK fertilizers, and soil types provides insights into the role of different fertilizers in enhancing plant
growth, the effects of organic leaf fertilizers on growth, nutrient absorption, and maize plant performance
(Sebetha & Mashele, 2019).

3. Age of Flowering Male 50% Days after planting (DAP)
The average age of 50% male flowering Days after Planting (DAP) in two planting periods with
the application of Gamal and Krinyu leaf fertilizers is represented in Table 2. The data indicate variations
in the age of 50% male flowering (DAP) among different treatments and planting periods.

Table 2. Average Age of 50% Male Flowering (DAP) in Two Planting Periods with the Application of
Gamal Leaf and Krinyu Leaf Fertilizers

Age of Flowering Male 50% (DAP)

Treatment Periodl Period?
PO 42.00d 49.00a
P1 41.00c 47.33b
p2 41.33c 47.00b
P3 40.67b 47.33b
P4 40.33b 46.33¢c
P5 40.00b 45.67¢C
P6 39.00a 45.00d

Note: Numbers followed by the same letter are not significantly different at the 5% BNT test level

In the first planting period, there were significant differences in the age of 50% male flowering (DAP)
among treatments, with the highest age recorded in Treatment PO at 42.00 days and the lowest age
recorded in Treatment P6 at 39.00 days. The analysis results indicate that these differences are
statistically significant (LSD 0.05) between each treatment.

In the second planting period, there was an increase in the age of 50% male flowering (DAP) in
almost all treatments compared to the first planting period. The highest age of 50% male flowering (DAP)
was recorded in Treatment PO at 49.00 days, while the lowest age was recorded in Treatment P6 at 45.00
days. These differences were also statistically significant (LSD 0.05) between each treatment.
Furthermore, the comparison between the first and second planting periods shows changes or delays in



50% male flowering (DAP) in general in all treatments.

Based on observations, the highest nutrient content in gamal and krinyu leaves is nitrogen, thus,
the phosphorus concentration in leaves at the time of flowering in maize plants is influenced by nitrogen
fertilization, which impacts proper nutrient management for optimal plant development (Galindo et al.,
2016). Additionally, the application of green manure enriched with EM4 can increase leaf surface area
and maize plant dry weight, potentially affecting flowering time (Karimuna et al., 2023).

Overall, the application of Gamal and Krinyu leaf fertilizers has varying effects on the age of 50%
male flowering (DAP) in maize plants. Treatment P6 tends to exhibit faster 50% male flowering (DAP),
indicating the potential use of these leaf fertilizers to accelerate the flowering process in maize. Various
types of treatments and dosages have significant impacts on the average flowering age of plants
(Triadiawarman et al., 2020). Flowering age in maize plants is primarily determined by genetic and
environmental factors, as well as the interaction between these factors (Purba & Hadiatry, 2022).
Observations have shown that some maize plants exhibit 1 or 2 ears (prolific). Specific genotypes have
been identified to have shorter flowering times in various environments (Syafi'i & Ruswandi, 2019).

4. Cob Length (cm)

The data listed in the table indicate the average length of maize cobs from various treatments in
two different planting periods. Cob length is one of the important indicators in evaluating harvest yield and
maize plant productivity because longer cobs tend to produce more maize Kkernels.
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Figure 2. Average Cob Length in Two Planting Periods with the Application of Gamal Leaf and Krinyu
Leaf Fertilizers

In period 1, there was variation in the average cob length among different treatments. Treatment
P5 exhibited the highest average cob length at 13.00 cm, while Treatment PO had the lowest average cob
length at 11.67 cm. This indicates the potential of certain treatments to increase cob length in maize
plants.

Furthermore, in period 2, there was a general decrease in the average cob length for each
treatment. However, this pattern was not consistently observed in every treatment. Treatment P5 still
showed the highest average cob length in period 2, while Treatment PO remained with the lowest average
cob length. The use of organic fertilizers significantly affects various parameters of maize plants, including
cob length (Raksun et al., 2019). Similarly, significant effects on variables such as leaf number, cob length,
cob diameter, and yield were observed when reducing inorganic fertilizer doses and adding liquid organic
fertilizers to maize plants (Nurnawati et al., 2022).

Changes in cob length from period 1 to period 2 also varied among treatments. The decrease in



cob length in period 2 may be attributed to various factors, such as changes in environmental conditions,
seasonal changes, or interactions with other experimental treatments. The impact of organic fertilization
on maize plant production as a source of nutrition influences the characteristics of maize cobs, including
their length (Dewanto et al., 2017). The effect of various bioameliorant doses on nutrient concentrations
and maize cob yield. Data analysis involves analysis of variance followed by Honestly Significant
Difference test, which can reveal the specific impact of bioameliorant doses on maize cob length
(Malayani et al., 2023).

5. Weight of 100 Seeds (g)

The information depicted in the figure indicates the average weight of 100 maize kernels tested
under different treatments in two distinct planting seasons. Kernel weight is a crucial factor in assessing
harvest yield and maize plant productivity, as larger kernel weights tend to result in higher maize kernel
weights overall.
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Figure 3. Average Weight of 100 Kernels (g) in Two Planting Periods with the Application of Gamal Leaf
and Krinyu Leaf Fertilizers

The average weight of 100 maize kernels in two planting periods shows variation among different
treatments. Generally, Treatments P5 and P6 exhibit higher average weights compared to other
treatments in both periods, while Treatments P3 and P1 demonstrate lower average weights. The
importance of proper fertilization management with suitable doses to enhance maize production is
emphasized (Maintang et al., 2023).

There is a decrease in the average weight from period 1 to period 2 in most treatments, but this
pattern is not consistent across all treatments. Treatments P5 and P6 show an increase in average weight
from period 1 to period 2. Organic fertilizer application can influence soil pH, phosphorus availability,
phosphorus uptake, and maize harvest yield (Yuniarti et al., 2020). The use of foliar fertilizers can also
have a positive impact on maize growth and yield. Application of liquid organic foliar fertilizers can
enhance the length, diameter, and weight of maize cobs (Hasan et al., 2021). Furthermore, the use of
animal-based organic fertilizers, such as cuscus feces, can affect plant biomass (Sawen et al., 2022).

CONCLUSIONS
Based on the research findings, although the effect of biosullary on maize plant production in the
first period is higher than in the second period, the decrease in production in the second period is not



statistically significant. Therefore, it is recommended to increase the fertilization dosage in the second
period to maintain maize plant productivity. The impact of using biosullary includes improving soil physical
properties, enhancing soil microbial activity, and maintaining soil pH stability consistently.
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Evaluation of Soil Fertility Status due to the Application of Biosullary on Maize
(Zea mays) with Two Planting Periods

ABSTRACT

Maize production in Indonesia faces challenges such as climate change affecting planting seasons
and productivity, resulting in unstable production levels. The research aims to evaluate the impact of
biosullary application on the growth and yield of maize in two different planting periods. The study was
conducted over two planting periods using a Randomized Complete Block Design (RCBD) method. Each
treatment was replicated three times, resulting in 21 experimental units. Each experimental unit consisted
of 12 plants, with a total of 252 plants and 63 sample plants. Based on the research findings, the tallest
plants were observed in treatment P6, reaching 199.67 cm in the first period and the same in the second
period. The best leaf count was recorded in treatment P6 during the first period with 13.33 leaves and 12.00
leaves in the second period. The fastest flowering period was obtained in treatment P6 in both the first and
second periods, with flowering durations of 39.00 and 45.00 days, respectively. Regarding cob length, the
best performance was observed in treatment P6 with 11.67 cm in the first period and treatment P5 with
13.00 cm in the second period. For the 100-seed weight parameter, the highest values were recorded in
treatment P5 with weights of 26.33 grams in the first period and 22.67 grams in the second period.
Consequently, it is recommended to increase fertilizer dosage in the second period to maintain maize
productivity. Furthermore, the use of biosullary contributes to improving soil physical properties, microbial
vitality, and pH stability.

Keywords: fertilization, maize productivity, biosullary, soil physical properties, soil microbes

INTRODUCTION

Corn (Zea mays) is a cereal crop widely cultivated and plays a crucial role in global agriculture and
food production. It belongs to the grass family Poaceae and is characterized by tall stalks bearing large
ears containing grains. Corn serves as a staple food in many parts of the world and is used for various
purposes such as human consumption, animal feed, and industrial applications. Maize production in
Indonesia faces challenges such as climate change affecting planting seasons and productivity, resulting
in unstable production levels (Herlina & Prasetyorini, 2020). Despite efforts to improve maize farming
efficiency, Indonesia still encounters low production rates insufficient to meet consumer demand (Kholid et
al., 2023).

The demand for maize is projected to increase in the coming years, necessitating continuous
improvements in production and land availability (Tobing et al., 2022). Optimal maize production requires
sufficient nutrient availability in the soil. However, excessive use of chemical fertilizers to meet plant nutrient
requirements can lead to environmental damage and human health issues. Therefore, more
environmentally friendly and sustainable alternatives for providing nutrients to plants need to be explored.
According to the Central Bureau of Agricultural Statistics in 2022, maize production data showed 16.53
million tons, while in 2023, it decreased to 14.77 million tons. Based on this, it can be concluded that there
was a decrease in production by 1.75 million tons (BPS, 2024).

One promising alternative is the use of biosullary. Biosullary is a product derived from the
composting process of organic materials such as agricultural waste and other organic residues. Biosullary
contains beneficial microorganisms that enhance soil health and nutrient availability for plants (Zone et al.,
2020). Studies have shown that fertilization with phosphorus and potassium marginally increases leaf tissue
concentrations in various plants, underscoring the importance of nutrient management strategies (Dossou-
Yovo et al., 2020). It has also been observed that early plant growth does not always accurately predict
plant performance, emphasizing the complexity of plant responses to nutrient application.

Although there have been some studies on the use of biosullary in agriculture, information on its
effects on soil fertility status, particularly in maize plants, is still limited. Moreover, previous research tends
to focus only on one planting period. Therefore, this study aims to fill this gap by examining the effects of
biosullary application on maize plants in two different planting periods. West et al. (2020) emphasize the



potential of sustainable intensification through double cropping systems to increase biomass production
and reduce nitrogen losses, which is relevant when assessing biosolid impacts on soil fertility dynamics.
On the other hand, (Sharma et al. 2020) demonstrate the influence of zinc levels on maize crop yield,
nutrient uptake, and soil fertility status, highlighting the interconnected relationship between plant growth
and soil health.

The research objective is to evaluate the impact of biosullary application on the growth and yield of
maize in two different planting periods to determine if the effects of biosullary differ between the first and
second planting periods.

MATERIALS AND METHODS

This research was conducted from May to December 2023 in a dry land area located in Marang
Subdistrict, Pangkep Regency, South Sulawesi. The materials used in this study included Hybrid F1 Exsotic
Pertiwi maize seeds, Gliricidia sepium, and Chromolaena odorata L. The equipment used in this research
comprised a shovel, hand sprayer, meter, watering can, bucket, analytical balance, labels, and office
stationery.

The research was carried out over two planting periods using a Randomized Complete Block
Design (RCBD) method as follows:

PO = Control

P1 = Gliricidia sepium fertilizer at a dose of 50 kg/plot and Chromolaena odorata L fertilizer at a dose of 50
kg/plot

P2 = Gliricidia sepium fertilizer at a dose of 75 kg/plot and Chromolaena odorata L fertilizer at a dose of 75
kg/plot

P3 = Gliricidia sepium fertilizer at a dose of 100 kg/plot and Chromolaena odorata L fertilizer at a dose of
100 kg/plot

P4 = Gliricidia sepium fertilizer at a dose of 125 kg/plot and Chromolaena odorata L fertilizer at a dose of
125 kg/plot

P5 = Gliricidia sepium fertilizer at a dose of 150 kg/plot and Chromolaena odorata L fertilizer at a dose of
150 kg/plot

P6 = Gliricidia sepium fertilizer at a dose of 175 kg/plot and Chromolaena odorata L fertilizer at a dose of
175 kg/plot

Each treatment was replicated three times, resulting in 21 experimental units. Each experimental
unit consisted of 12 plants, and there were 3 sample plants per experimental unit, totaling 252 plants and
63 sample plants overall. The data obtained were analyzed using analysis of variance (ANOVA). If there
were significant effects, post hoc tests were conducted using Least Significant Difference (LSD) test at a
significance level of 5%.

RESULTS AND DISCUSSION
1. Corn Plant Height
The height of maize plants was observed in two planting periods with the application of Gliricidia
sepium and Chromolaena odorata L fertilizers. The observation results are represented in Table 1. It
can be seen that the height of maize plants varies within each treatment and planting period.
Table 1. Maize Plant Height (cm) in Two Planting Periods with the Application of Gliricidia sepium and
Chromolaena odorata L Fertilizers

Plant Height (cm)

Treatment Period 1 Period 2
PO 154.33a 144.33a
P1 172.33b 160.67c

P2 175.33c 168.67d



P3 170.00b 155.00b

P4 182.67d 171.00d
P5 191.33e 172.33d
P6 199.67f 176.67e

Note: Numbers followed by the same letter in the same column indicate that they are not significantly
different at the 5% level according to the LSD test.

In the first planting period, the height of maize plants significantly increased from treatment PO to
P6. The tallest plants were recorded in treatment P6 with 199.67 cm, while the shortest plants were
observed in treatment PO with 154.33 cm. The analysis results indicate that these differences are
statistically significant (LSD 0.05) between each treatment.

Meanwhile, in the second planting period, a similar increase in maize plant height was observed
from treatment PO to P6. The tallest plants were recorded in treatment P6 with 176.67 cm, while the
shortest plants were observed in treatment PO with 144.33 cm. These differences were also statistically
significant (LSD 0.05) between each treatment.

Comparison between the first and second planting periods shows a decrease in plant height in
some treatments in the second planting period compared to the first planting period. However, overall,
plant height tends to be higher in the first planting period. Exploring the growth response of maize plants
to different fertilizers indicates significant differences in plant height based on the type of fertilizer used
(Harini & Sasli, 2021), signifying the potential impact of fertilizer choice on plant height. Specifically
focusing on the use of Gliricidia sepiumorganic fertilizer positively affects plant height (lllah, 2022).

Overall, the application of Gliricidia sepium and Chromolaena odorata L fertilizers positively
influences the growth of maize plants, with better results observed in treatment P6 in both planting
periods. This indicates the potential of using these leaf fertilizers to increase maize production.
Furthermore, fertilizer dosage on plant growth emphasizes that specific cultivation methods result in
taller plants, indicating the importance of cultivation practices on plant height influence (Suwarti &
Suwardi, 2020). Additionally, the impact of various concentrations of liquid organic fertilizers on plant
growth, including plant height as a measured parameter (Fatima et al., 2021).

2. Number of Leaves (Strands)

The data in Figure 1 show the average number of leaves from various treatments in two different
planting periods. The number of leaves in maize plants is an important indicator in evaluating plant
growth and health because an adequate number of leaves significantly influences the photosynthesis
process and ultimately the crop yield.
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Figure 1. Average Number of Leaves in Two Planting Periods with the Application of Gliricidia sepium and



Chromolaena odorata L Fertilizers

In period 1, there was variation in the average number of leaves among different treatments, with
Treatment P6 showing the highest average number of leaves at 13.33 leaves, while Treatment PO had
the lowest average number of leaves at 11.33 leaves. This indicates the potential of certain treatments
to stimulate leaf growth in maize plants. Furthermore, in period 2, there was a decrease in the average
number of leaves for each treatment. However, this pattern was not consistently observed in every
treatment. Treatment P6 showed the highest average number of leaves at 12.00 leaves in period 2,
while Treatment PO still had the lowest average number of leaves at 10.33 leaves. The effect of leaf
fertilizers, such as Gliricidia sepium and Chromolaena odorata L fertilizers, in influencing the average
number of leaves in maize plants across different planting periods has been documented (Pratiwi, 2017).
The comparison of organic fertilizers in maize growth can result in different impacts on maize plant
growth (Jjagwe et al., 2020).

The change in the number of leaves from period 1 to period 2 also varied among treatments. The
decrease in the number of leaves in period 2 was attributed to various factors, including changes in
environmental conditions, seasonal changes, and other experimental treatments. The potential of
organic fertilizers on maize plants has positive effects on soil and plants (Buzo et al., 2022). The
supplementation of vermicompost with liquid organic fertilizers and organic fertilizers in plant growth and
yield has shown positive impacts (Muktamar et al., 2017).

The application of Gliricidia sepium and Chromolaena odorata L fertilizers on the average number
of leaves in maize plants impacts the growth of maize plant leaf numbers but does not significantly affect
them (Kefi et al., 2022). Furthermore, the application of Gliricidia sepiumliquid organic fertilizer resulted
in a positive influence on leaf development (Hasan et al., 2021), suggesting that maize growth with the
influence of manure, NPK fertilizers, and soil types provides insights into the role of different fertilizers
in enhancing plant growth, the effects of organic leaf fertilizers on growth, nutrient absorption, and maize
plant performance (Sebetha & Mashele, 2019).

3. Age of Flowering Male 50% Days after planting (DAP)

The average age of 50% male flowering Days after Planting (DAP) in two planting periods with
the application of Gliricidia sepium and Chromolaena odorata L fertilizers is represented in Table 2. The
data indicate variations in the age of 50% male flowering (DAP) among different treatments and planting
periods.

Table 2. Average Age of 50% Male Flowering (DAP) in Two Planting Periods with the Application of
Gliricidia sepium and Chromolaena odorata L Fertilizers

Age of Flowering Male 50% (DAP)

Treatment

Period1 Period2
PO 42.00d 49.00a
P1 41.00c 47.33b
p2 41.33c 47.00b
P3 40.67b 47.33b
P4 40.33b 46.33¢c
P5 40.00b 45.67¢C
P6 39.00a 45.00d

Note: Numbers followed by the same letter in the same column indicate that they are not significantly
different at the 5% level according to the LSD test.

In the first planting period, there were significant differences in the age of 50% male flowering (DAP)



among treatments, with the highest age recorded in Treatment PO at 42.00 days and the lowest age
recorded in Treatment P6 at 39.00 days. The analysis results indicate that these differences are
statistically significant (LSD 0.05) between each treatment.

In the second planting period, there was an increase in the age of 50% male flowering (DAP) in
almost all treatments compared to the first planting period. The highest age of 50% male flowering (DAP)
was recorded in Treatment PO at 49.00 days, while the lowest age was recorded in Treatment P6 at 45.00
days. These differences were also statistically significant (LSD 0.05) between each treatment.
Furthermore, the comparison between the first and second planting periods shows changes or delays in
50% male flowering (DAP) in general in all treatments.

Based on observations, the highest nutrient content in Gliricidia sepium and Chromolaena odorata
leaves is nitrogen, thus, the phosphorus concentration in leaves at the time of flowering in maize plants
is influenced by nitrogen fertilization, which impacts proper nutrient management for optimal plant
development (Galindo et al., 2016). Additionally, the application of green manure enriched with EM4 can
increase leaf surface area and maize plant dry weight, potentially affecting flowering time (Karimuna et
al., 2023).

Overall, the application of Gamal and Chromolaena odorata L fertilizers has varying effects on the
age of 50% male flowering (DAP) in maize plants. Treatment P6 tends to exhibit faster 50% male flowering
(DAP), indicating the potential use of these leaf fertilizers to accelerate the flowering process in maize.
Various types of treatments and dosages have significant impacts on the average flowering age of plants
(Triadiawarman et al., 2020). Flowering age in maize plants is primarily determined by genetic and
environmental factors, as well as the interaction between these factors (Purba & Hadiatry, 2022).
Observations have shown that some maize plants exhibit 1 or 2 ears (prolific). Specific genotypes have
been identified to have shorter flowering times in various environments (Syafi'i & Ruswandi, 2019).

4. Cob Length (cm)

The data listed in the table indicate the average length of maize cobs from various treatments in
two different planting periods. Cob length is one of the important indicators in evaluating harvest yield and
maize plant productivity because longer cobs tend to produce more maize kernels.
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Figure 2. Average Cob Length in Two Planting Periods with the Application of Gliricidia sepiumand
Chromolaena odorata L Fertilizers

In period 1, there was variation in the average cob length among different treatments. Treatment
P5 exhibited the highest average cob length at 13.00 cm, while Treatment PO had the lowest average cob
length at 11.67 cm. This indicates the potential of certain treatments to increase cob length in maize
plants.

Furthermore, in period 2, there was a general decrease in the average cob length for each
treatment. However, this pattern was not consistently observed in every treatment. Treatment P5 still



showed the highest average cob length in period 2, while Treatment PO remained with the lowest average
cob length. The use of organic fertilizers significantly affects various parameters of maize plants, including
cob length (Raksun et al., 2019). Similarly, significant effects on variables such as leaf number, cob length,
cob diameter, and yield were observed when reducing inorganic fertilizer doses and adding liquid organic
fertilizers to maize plants (Nurnawati et al., 2022).

Changes in cob length from period 1 to period 2 also varied among treatments. The decrease in
cob length in period 2 may be attributed to various factors, such as changes in environmental conditions,
seasonal changes, or interactions with other experimental treatments. The impact of organic fertilization
on maize plant production as a source of nutrition influences the characteristics of maize cobs, including
their length (Dewanto et al., 2017). The effect of various bioameliorant doses on nutrient concentrations
and maize cob yield. Data analysis involves analysis of variance followed by Honestly Significant
Difference test, which can reveal the specific impact of bioameliorant doses on maize cob length
(Malayani et al., 2023).

5. Weight of 100 Seeds (g)

The information depicted in the figure indicates the average weight of 100 maize kernels tested
under different treatments in two distinct planting seasons. Kernel weight is a crucial factor in assessing
harvest yield and maize plant productivity, as larger kernel weights tend to result in higher maize kernel
weights overall.

Period 1 Period 2
26.33

28.00 5733 27.67 27.67 2650 26.00 26.00
—_— . oo
= C
22750 g 2090 3533 2533
§ 2700 455 § 2550
g 26.50 26.00 26.00 g 25.00
< 26.00 25. S 24.50
£ 2550 £ 24.00
£ 25.00 = 2350

24.50 23.00

PO PL P2 P3 P4 P5 P6 PO PL P2 P3 P4 PS5 P6
Perlakuan Treatment

Figure 3. Average Weight of 100 Kernels (g) in Two Planting Periods with the Application of Gliricidia
sepiumand Chromolaena odorata L Fertilizers

The average weight of 100 maize kernels in two planting periods shows variation among different
treatments. Generally, Treatments P5 and P6 exhibit higher average weights compared to other
treatments in both periods, while Treatments P3 and P1 demonstrate lower average weights. The
importance of proper fertilization management with suitable doses to enhance maize production is
emphasized (Maintang et al., 2023).

There is a decrease in the average weight from period 1 to period 2 in most treatments, but this
pattern is not consistent across all treatments. Treatments P5 and P6 show an increase in average weight
from period 1 to period 2. Organic fertilizer application can influence soil pH, phosphorus availability,
phosphorus uptake, and maize harvest yield (Yuniarti et al., 2020). The use of foliar fertilizers can also
have a positive impact on maize growth and yield. Application of liquid organic foliar fertilizers can
enhance the length, diameter, and weight of maize cobs (Hasan et al., 2021). Furthermore, the use of
animal-based organic fertilizers, such as cuscus feces, can affect plant biomass (Sawen et al., 2022).



CONCLUSIONS
Based on the research findings, although the effect of biosullary on maize plant production in the
first period is higher than in the second period, the decrease in production in the second period is not
statistically significant. Therefore, it is recommended to increase the fertilization dosage in the second
period to maintain maize plant productivity. The impact of using biosullary includes improving soil physical
properties, enhancing soil microbial activity, and maintaining soil pH stability consistently.
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Evaluation of Soil Fertility Status due to the Application of Biosullary on Maize
(Zea mays) with Two Planting Periods

ABSTRACT

Maize production in Indonesia faces challenges such as climate change affecting planting seasons
and productivity, resulting in unstable production levels. The research aims to evaluate the impact of
biosullary application on the growth and yield of maize in two different planting periods. The study was
conducted over two planting periods using a Randomized Complete Block Design (RCBD) method. Each
treatment was replicated three times, resulting in 21 experimental units. Each experimental unit consisted
of 12 plants, with a total of 252 plants and 63 sample plants. Based on the research findings, the tallest
plants were observed in treatment P6, reaching 199.67 cm in the first period and the same in the second
period. The best leaf count was recorded in treatment P6 during the first period with 13.33 leaves and 12.00
leaves in the second period. The fastest flowering period was obtained in treatment P6 in both the first and
second periods, with flowering durations of 39.00 and 45.00 days, respectively. Regarding cob length, the
best performance was observed in treatment P6 with 11.67 cm in the first period and treatment P5 with
13.00 cm in the second period. For the 100-seed weight parameter, the highest values were recorded in
treatment P5 with weights of 26.33 grams in the first period and 22.67 grams in the second period.
Consequently, it is recommended to increase fertilizer dosage in the second period to maintain maize
productivity. Furthermore, the use of biosullary contributes to improving soil physical properties, microbial
vitality, and pH stability.

Keywords: fertilization, maize productivity, biosullary, soil physical properties, soil microbes

INTRODUCTION

Corn (Zea mays) is a cereal crop widely cultivated and plays a crucial role in global agriculture and
food production. It belongs to the grass family Poaceae and is characterized by tall stalks bearing large
ears containing grains. Corn serves as a staple food in many parts of the world and is used for various
purposes such as human consumption, animal feed, and industrial applications. Maize production in
Indonesia faces challenges such as climate change affecting planting seasons and productivity, resulting
in unstable production levels (Herlina & Prasetyorini, 2020). Despite efforts to improve maize farming
efficiency, Indonesia still encounters low production rates insufficient to meet consumer demand (Kholid et
al., 2023).

The demand for maize is projected to increase in the coming years, necessitating continuous
improvements in production and land availability (Tobing et al., 2022). Optimal maize production requires
sufficient nutrient availability in the soil. However, excessive use of chemical fertilizers to meet plant nutrient
requirements can lead to environmental damage and human health issues. Therefore, more
environmentally friendly and sustainable alternatives for providing nutrients to plants need to be explored.
According to the Central Bureau of Agricultural Statistics in 2022, maize production data showed 16.53
million tons, while in 2023, it decreased to 14.77 million tons. Based on this, it can be concluded that there
was a decrease in production by 1.75 million tons (BPS, 2024).

One promising alternative is the use of biosullary. Biosullary is a product derived from the
composting process of organic materials such as agricultural waste and other organic residues. Biosullary
contains beneficial microorganisms that enhance soil health and nutrient availability for plants (Zone et al.,
2020). Studies have shown that fertilization with phosphorus and potassium marginally increases leaf tissue
concentrations in various plants, underscoring the importance of nutrient management strategies (Dossou-
Yovo et al., 2020). It has also been observed that early plant growth does not always accurately predict
plant performance, emphasizing the complexity of plant responses to nutrient application.

Although there have been some studies on the use of biosullary in agriculture, information on its
effects on soil fertility status, particularly in maize plants, is still limited. Moreover, previous research tends
to focus only on one planting period. Therefore, this study aims to fill this gap by examining the effects of
biosullary application on maize plants in two different planting periods. West et al. (2020) emphasize the



potential of sustainable intensification through double cropping systems to increase biomass production
and reduce nitrogen losses, which is relevant when assessing biosolid impacts on soil fertility dynamics.
On the other hand, (Sharma et al. 2020) demonstrate the influence of zinc levels on maize crop yield,
nutrient uptake, and soil fertility status, highlighting the interconnected relationship between plant growth
and soil health.

The research objective is to evaluate the impact of biosullary application on the growth and yield of
maize in two different planting periods to determine if the effects of biosullary differ between the first and
second planting periods.

MATERIALS AND METHODS

This research was conducted from May to December 2023 in a dry land area located in Marang
Subdistrict, Pangkep Regency, South Sulawesi. The materials used in this study included Hybrid F1 Exsotic
Pertiwi maize seeds, Gliricidia sepium, and Chromolaena odorata L. The equipment used in this research
comprised a shovel, hand sprayer, meter, watering can, bucket, analytical balance, labels, and office
stationery.

The research was carried out over two planting periods using a Randomized Complete Block
Design (RCBD) method as follows:

PO = Control

P1 = Gliricidia sepium fertilizer at a dose of 50 kg/plot and Chromolaena odorata L fertilizer at a dose of 50
kg/plot

P2 = Gliricidia sepium fertilizer at a dose of 75 kg/plot and Chromolaena odorata L fertilizer at a dose of 75
kg/plot

P3 = Gliricidia sepium fertilizer at a dose of 100 kg/plot and Chromolaena odorata L fertilizer at a dose of
100 kg/plot

P4 = Gliricidia sepium fertilizer at a dose of 125 kg/plot and Chromolaena odorata L fertilizer at a dose of
125 kg/plot

P5 = Gliricidia sepium fertilizer at a dose of 150 kg/plot and Chromolaena odorata L fertilizer at a dose of
150 kg/plot

P6 = Gliricidia sepium fertilizer at a dose of 175 kg/plot and Chromolaena odorata L fertilizer at a dose of
175 kg/plot

Each treatment was replicated three times, resulting in 21 experimental units. Each experimental
unit consisted of 12 plants, and there were 3 sample plants per experimental unit, totaling 252 plants and
63 sample plants overall. The data obtained were analyzed using analysis of variance (ANOVA). If there
were significant effects, post hoc tests were conducted using Least Significant Difference (LSD) test at a
significance level of 5%.

RESULTS AND DISCUSSION
1. Corn Plant Height
The height of maize plants was observed in two planting periods with the application of Gliricidia
sepium and Chromolaena odorata L fertilizers. The observation results are represented in Table 1. It
can be seen that the height of maize plants varies within each treatment and planting period.
Table 1. Maize Plant Height (cm) in Two Planting Periods with the Application of Gliricidia sepium and
Chromolaena odorata L Fertilizers

Plant Height (cm)

Treatment -
Periode 1 Period 2
PO 154.33+0.54a 144.33+2.42a
P1 172.33+0.98b 160.67+2.36¢C

P2 175.33+0.72c 168.67+0.54d



P3 170.00+0.47b 155.00£0.27b

P4 182.67+1.19d 171.00+0.94d
P5 191.33+1.52e 172.33+0.98d
P6 199.67+0.72f 176.67+0.72e

Note: Numbers followed by the same letter in the same column indicate that they are not significantly
different at the 5% level according to the LSD test.

In the first planting period, the height of maize plants significantly increased from treatment PO to
P6. The tallest plants were recorded in treatment P6 with 199.67 cm, while the shortest plants were
observed in treatment PO with 154.33 cm. The analysis results indicate that these differences are
statistically significant (LSD 0.05) between each treatment.

Meanwhile, in the second planting period, a similar increase in maize plant height was observed
from treatment PO to P6. The tallest plants were recorded in treatment P6 with 176.67 cm, while the
shortest plants were observed in treatment PO with 144.33 cm. These differences were also statistically
significant (LSD 0.05) between each treatment.

Comparison between the first and second planting periods shows a decrease in plant height in
some treatments in the second planting period compared to the first planting period. However, overall,
plant height tends to be higher in the first planting period. Exploring the growth response of maize plants
to different fertilizers indicates significant differences in plant height based on the type of fertilizer used
(Harini & Sasli, 2021), signifying the potential impact of fertilizer choice on plant height. Specifically
focusing on the use of Gliricidia sepiumorganic fertilizer positively affects plant height (lllah, 2022).

Overall, the application of Gliricidia sepium and Chromolaena odorata L fertilizers positively
influences the growth of maize plants, with better results observed in treatment P6 in both planting
periods. This indicates the potential of using these leaf fertilizers to increase maize production.
Furthermore, fertilizer dosage on plant growth emphasizes that specific cultivation methods result in
taller plants, indicating the importance of cultivation practices on plant height influence (Suwarti &
Suwardi, 2020). Additionally, the impact of various concentrations of liquid organic fertilizers on plant
growth, including plant height as a measured parameter (Fatima et al., 2021).

2. Number of Leaves (Strands)

The data in Figure 1 show the average number of leaves from various treatments in two different
planting periods. The number of leaves in maize plants is an important indicator in evaluating plant
growth and health because an adequate number of leaves significantly influences the photosynthesis
process and ultimately the crop yield.

Periode 1 Period 2
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Figure 1. Average Number of Leaves in Two Planting Periods with the Application of Gliricidia sepium and



Chromolaena odorata L Fertilizers

In period 1, there was variation in the average number of leaves among different treatments, with
Treatment P6 showing the highest average number of leaves at 13.33 leaves, while Treatment PO had
the lowest average number of leaves at 11.33 leaves. This indicates the potential of certain treatments
to stimulate leaf growth in maize plants. Furthermore, in period 2, there was a decrease in the average
number of leaves for each treatment. However, this pattern was not consistently observed in every
treatment. Treatment P6 showed the highest average number of leaves at 12.00 leaves in period 2,
while Treatment PO still had the lowest average number of leaves at 10.33 leaves. The effect of leaf
fertilizers, such as Gliricidia sepium and Chromolaena odorata L fertilizers, in influencing the average
number of leaves in maize plants across different planting periods has been documented (Pratiwi, 2017).
The comparison of organic fertilizers in maize growth can result in different impacts on maize plant
growth (Jjagwe et al., 2020).

The change in the number of leaves from period 1 to period 2 also varied among treatments. The
decrease in the number of leaves in period 2 was attributed to various factors, including changes in
environmental conditions, seasonal changes, and other experimental treatments. The potential of
organic fertilizers on maize plants has positive effects on soil and plants (Buzo et al., 2022). The
supplementation of vermicompost with liquid organic fertilizers and organic fertilizers in plant growth and
yield has shown positive impacts (Muktamar et al., 2017).

The application of Gliricidia sepium and Chromolaena odorata L fertilizers on the average number
of leaves in maize plants impacts the growth of maize plant leaf numbers but does not significantly affect
them (Kefi et al., 2022). Furthermore, the application of Gliricidia sepiumliquid organic fertilizer resulted
in a positive influence on leaf development (Hasan et al., 2021), suggesting that maize growth with the
influence of manure, NPK fertilizers, and soil types provides insights into the role of different fertilizers
in enhancing plant growth, the effects of organic leaf fertilizers on growth, nutrient absorption, and maize
plant performance (Sebetha & Mashele, 2019).

3. Age of Flowering Male 50% Days after planting (DAP)

The average age of 50% male flowering Days after Planting (DAP) in two planting periods with
the application of Gliricidia sepium and Chromolaena odorata L fertilizers is represented in Table 2. The
data indicate variations in the age of 50% male flowering (DAP) among different treatments and planting
periods.

Table 2. Average Age of 50% Male Flowering (DAP) in Two Planting Periods with the Application of
Gliricidia sepium and Chromolaena odorata L Fertilizers

Age of Flowering Male 50% (DAP)

Treatment

Period1 Period2

PO 42.00+0.00d 49.00+0.00a
P1 41.00+0.47c 47.33+0.27b
p2 41.33+0.27c 47.00+0.00b
P3 40.67+0.27b 47.33+0.27b
P4 40.331£0.27b 46.33+0.27c
P5 40.00+0.00b 45.67+0.27c
P6 39.00+0.00a 45.00+0.00d

Note: Numbers followed by the same letter in the same column indicate that they are not significantly

different at the 5% level according to the LSD test.

In the first planting period, there were significant differences in the age of 50% male flowering (DAP)



among treatments, with the highest age recorded in Treatment PO at 42.00 days and the lowest age
recorded in Treatment P6 at 39.00 days. The analysis results indicate that these differences are
statistically significant (LSD 0.05) between each treatment.

In the second planting period, there was an increase in the age of 50% male flowering (DAP) in
almost all treatments compared to the first planting period. The highest age of 50% male flowering (DAP)
was recorded in Treatment PO at 49.00 days, while the lowest age was recorded in Treatment P6 at 45.00
days. These differences were also statistically significant (LSD 0.05) between each treatment.
Furthermore, the comparison between the first and second planting periods shows changes or delays in
50% male flowering (DAP) in general in all treatments.

Based on observations, the highest nutrient content in Gliricidia sepium and Chromolaena odorata
leaves is nitrogen, thus, the phosphorus concentration in leaves at the time of flowering in maize plants
is influenced by nitrogen fertilization, which impacts proper nutrient management for optimal plant
development (Galindo et al., 2016). Additionally, the application of green manure enriched with EM4 can
increase leaf surface area and maize plant dry weight, potentially affecting flowering time (Karimuna et
al., 2023).

Overall, the application of Gamal and Chromolaena odorata L fertilizers has varying effects on the
age of 50% male flowering (DAP) in maize plants. Treatment P6 tends to exhibit faster 50% male flowering
(DAP), indicating the potential use of these leaf fertilizers to accelerate the flowering process in maize.
Various types of treatments and dosages have significant impacts on the average flowering age of plants
(Triadiawarman et al., 2020). Flowering age in maize plants is primarily determined by genetic and
environmental factors, as well as the interaction between these factors (Purba & Hadiatry, 2022).
Observations have shown that some maize plants exhibit 1 or 2 ears (prolific). Specific genotypes have
been identified to have shorter flowering times in various environments (Syafi'i & Ruswandi, 2019).

4. Cob Length (cm)

The data listed in the table indicate the average length of maize cobs from various treatments in
two different planting periods. Cob length is one of the important indicators in evaluating harvest yield and
maize plant productivity because longer cobs tend to produce more maize kernels.
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Figure 2. Average Cob Length in Two Planting Periods with the Application of Gliricidia sepiumand
Chromolaena odorata L Fertilizers

In period 1, there was variation in the average cob length among different treatments. Treatment
P5 exhibited the highest average cob length at 13.00 cm, while Treatment PO had the lowest average cob
length at 11.67 cm. This indicates the potential of certain treatments to increase cob length in maize
plants.

Furthermore, in period 2, there was a general decrease in the average cob length for each
treatment. However, this pattern was not consistently observed in every treatment. Treatment P5 still



showed the highest average cob length in period 2, while Treatment PO remained with the lowest average
cob length. The use of organic fertilizers significantly affects various parameters of maize plants, including
cob length (Raksun et al., 2019). Similarly, significant effects on variables such as leaf number, cob length,
cob diameter, and yield were observed when reducing inorganic fertilizer doses and adding liquid organic
fertilizers to maize plants (Nurnawati et al., 2022).

Changes in cob length from period 1 to period 2 also varied among treatments. The decrease in
cob length in period 2 may be attributed to various factors, such as changes in environmental conditions,
seasonal changes, or interactions with other experimental treatments. The impact of organic fertilization
on maize plant production as a source of nutrition influences the characteristics of maize cobs, including
their length (Dewanto et al., 2017). The effect of various bioameliorant doses on nutrient concentrations
and maize cob yield. Data analysis involves analysis of variance followed by Honestly Significant
Difference test, which can reveal the specific impact of bioameliorant doses on maize cob length
(Malayani et al., 2023).

5. Weight of 100 Seeds (g)

The information depicted in the figure indicates the average weight of 100 maize kernels tested
under different treatments in two distinct planting seasons. Kernel weight is a crucial factor in assessing
harvest yield and maize plant productivity, as larger kernel weights tend to result in higher maize kernel
weights overall.
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Figure 3. Average Weight of 100 Kernels (g) in Two Planting Periods with the Application of Gliricidia sepium
and Chromolaena odorata L Fertilizers

The average weight of 100 maize kernels in two planting periods shows variation among different
treatments. Generally, Treatments P5 and P6 exhibit higher average weights compared to other
treatments in both periods, while Treatments P3 and P1 demonstrate lower average weights. The
importance of proper fertilization management with suitable doses to enhance maize production is
emphasized (Maintang et al., 2023).

There is a decrease in the average weight from period 1 to period 2 in most treatments, but this
pattern is not consistent across all treatments. Treatments P5 and P6 show an increase in average weight
from period 1 to period 2. Organic fertilizer application can influence soil pH, phosphorus availability,
phosphorus uptake, and maize harvest yield (Yuniarti et al., 2020). The use of foliar fertilizers can also
have a positive impact on maize growth and yield. Application of liquid organic foliar fertilizers can
enhance the length, diameter, and weight of maize cobs (Hasan et al., 2021). Furthermore, the use of
animal-based organic fertilizers, such as cuscus feces, can affect plant biomass (Sawen et al., 2022).



CONCLUSIONS
Based on the research findings, although the effect of biosullary on maize plant production in the
first period is higher than in the second period, the decrease in production in the second period is not
statistically significant. Therefore, it is recommended to increase the fertilization dosage in the second
period to maintain maize plant productivity. The impact of using biosullary includes improving soil physical
properties, enhancing soil microbial activity, and maintaining soil pH stability consistently.
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