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ABSTRACT

The study evaluated the response of waxy-sweet white corn (Zea mays L. var. 'Sweet Pearl F1') to different concentrations of Sargassum spp.-based concoction as a biofertilizer alternative to inorganic fertilizers. Conducted using a Randomized Complete Block Design (RCBD) with five treatments replicated three times, the study assessed growth parameters, yield components, and economic viability. Results indicated that Sargassum spp.-based concoction (SBC) significantly influenced plant height, leaf count, stem diameter, and yield-related parameters, including ear length, ear diameter, and number of kernels per ear. Among the different SBC concentrations, 500 L/ha and 750 L/ha produced results comparable to the recommended rate of inorganic fertilizer (RRIF), particularly in yield and sugar content (brix°). Economic analysis demonstrated that Sargassum spp.-based biofertilizer improved net income and return per cost, highlighting its potential as an environmentally sustainable alternative to synthetic fertilizers. These findings suggest that integrating macroalgae-based fertilizers into sweet corn cultivation can enhance production while minimizing chemical inputs, contributing to sustainable agriculture.

Keywords: Sargassum spp.-based concoction, recommended rate of inorganic fertilizer, growth and yield, ‘Sweet Pearl F1’ waxy-sweet white corn.


1. INTRODUCTION

Waxy-sweet white corn (Zea mays L. var. 'Sweet Pearl F1') is a hybrid variety prized for its milky white kernels, high amylose content, exceptional sweetness, early maturity, and adaptability to diverse growing conditions (Alfiler et al., 2022). In the Philippines, corn is a staple crop alongside rice, with white corn primarily consumed by humans. 'Sweet Pearl F1' has gained popularity due to its superior flavor, early harvest, and excellent production potential, contributing to local economic stability and food security (Teñedo, 2024).
Optimal growth and yield of sweet corn require a well-balanced supply of nutrients, including nitrogen, phosphorus, and potassium. Poor soil fertility and inadequate nutrient management can lead to stunted growth, poor cob development, and reduced yields. Traditional synthetic fertilizers, while effective, pose environmental concerns such as soil degradation and water pollution (Canatoy, 2018). Consequently, sustainable agricultural practices are increasingly focusing on biofertilizers, including algae-based formulations, to enhance nutrient uptake and promote plant growth.
Brown macroalgae, particularly Sargassum spp., are rich in organic compounds, hormones, and amino acids that improve soil fertility and structure while protecting plants from environmental stresses such as salinity, drought, and low temperatures. Studies have demonstrated that Sargassum extracts can enhance seed germination and plant development. For example, Fitriyah et al. (2022) found that different Sargassum extracts produced varying phytohormone contents, with Sargassum polycystum extract containing the highest levels of gibberellins and kinetin, leading to improved early growth in maize seedlings. Similarly, a study on tomato seedlings under salt stress reported that foliar application of hydroalcoholic extracts of Sargassum spp. increased stem diameter and biomass accumulation, indicating enhanced growth and stress tolerance (Sariñana-Aldaco et al., 2022). 
Given the potential of Sargassum spp. as a biofertilizer, this study aims to evaluate the effectiveness of Sargassum spp.-based concoctions at different concentrations as alternatives to inorganic fertilizers on the growth and yield of waxy-sweet white corn ('Sweet Pearl F1'). By exploring sustainable fertilization strategies, this research seeks to contribute to environmentally friendly agricultural practices that maintain or enhance crop productivity.

2. MATERIALS AND METHODS

2.1 Location and Duration of the Sudy
This study was conducted at Purok 4-B1, Barangay Poblacion, Tagbina, Surigao del Sur (8. 452076o N, 126. 168447o E) from June to October 2024.

2.2 Experimental Design and Treatments
The study was laid out using a Randomized Complete Block Design (RCBD) with five treatments and replicated three times. The treatments used in the study were as follows:
T1 – Untreated
	T2 – 250 Liters of Concoction / Hectare (L/ha)
	T3 – 500 Liters of Concoction / Hectare (L/ha)
	T4 – 750 Liters of Concoction / Hectare (L/ha)
	T5 – RRIF (Recommended Rate of Inorganic Fertilizer)

2.3 Field Preparation and Plot Establishment
The total field area used was 306 square meters. The area was cleaned from plant debris using hand tools. The area consisted of 5 plots and replicated 3 times with a plot size of 3.25 m × 3.25 m representing each treatment, spaced at 1 meter apart per plot. The entire plot with three blocks was separated with one another, measuring 1 meter. The area was plowed and harrowed using tractor, to loosen the soil and remove the weeds before planting.


2.4 Acquisition of ‘Sweet Pearl F1’ Sweet Corn Seeds
	One kilogram of hybrid sweet corn (‘Sweet Pearl F1’) seeds was purchased at PMC Agrivet Supply in San Francisco, Agusan del Sur. The said sweet corn variety is highly adaptable in any types of environmental conditions.

2.5 Treatment Preparation and Analysis
	The brown macroalgae were collected at the shores of Brgy. Dapdap, Barobo, Surigao del Sur (8.53o N, 126. 13o E). The collected brown macroalgae were washed thoroughly with tap water to desalinate, and air-dried for 1 hour to drain the excess water. Molasses was prepared and put into a 60-liter drum container. The collected brown macroalgae were chopped finely and mixed thoroughly into previously prepared molasses with a ratio of 1:1 and covered using manila paper and plastic twine and fermented for one week. After fermentation, the concoction was harvested by extracting the juice using a clean cloth. The extracted juice and the seaweed sludge were stored separately and put aside for further use as seaweed-based biofertilizer. One liter of the prepared seaweed concoction was kept in a plastic container and submitted to Regional Soils Laboratory in Brgy. Taguibo, Butuan City, Agusan del Norte (8.4862846 o N,126.1502464 o E) for nutrient analysis such as total N, P, and K content, % organic carbon, % organic matter, and pH.

Table 1. Chemical Properties of Sargassum spp.-based concoction (SBC)
	PROPERTY
	VALUES
	METHODOLOGY

	Total Nitrogen (N), %
	0.25
	Kjeldah Method

	Total Phosphorus (P2O5), %
	0.052
	Vanadomolybdate Method

	Total Potassium (K2O), %
	1.02
	Aqua-Regia Digestion

	Organic Matter, %
	9.08
	Walkley-Black Method

	Organic Carbon, %
	5.28
	Walkley-Black Method

	pH
	3.85
	Direct Measurement, pH Meter


Source: Regional Soils Laboratory, Butuan City, Agusan del Norte

2.6 Soil Sampling and Analysis	Comment by Cristina: it would be necessary to add the time when the soil samples were collected (before sowing, after harvesting...etc.).
	The collection of soil samples was done using the “Z” pattern. Before digging pits at each of the nine sampling sites, the soil surface was cleaned of liters and vegetation. The nine composited samples of 300 grams of soil per site was collected using a shovel and bolo. A total of 2,700 grams of a soil sample from the area was mixed. Half of the sample was air-dried, pulverized, sieved, and weighed to obtain (1) kilogram of sample, which was submitted to the Regional Soils Laboratory in Brgy. Taguibo, Butuan City, Agusan del Norte (8.4862846 o N,126.1502464 o E), for analysis of chemical properties, namely soil pH, organic matter, extractable phosphorous, and exchangeable potassium.

2.7 Treatments Application
Before application, calibration was done to get the volume of water to be mixed with the different treatment recommendations. Treatments used amounted to 264, 528, and 792 mL of Sargassum spp.-based concoction per 10 liters of water for Treatment 2, 3, and 4, respectively. Treatment application was done through drenching method as basal fertilizer one month before planting. Next application was done with 15-days intervals until maturity. Moreover, the application of the inorganic fertilizer was based on the recommendation from the results of the soil analysis. Specifically, the RRIF was 7-7-45 NPK and 1.98 grams of muriate of potash (0-0-60) and 1.32 grams of complete fertilizer (14-14-14) was applied per plant hill.

2.8 Sowing of Waxy-Sweet White Corn
A total of 40 waxy-sweet white corn plants was used as population density per plot. Before sowing, the area was slightly cultivated to allow better plant growth. Three to four seeds were then sowed with a measurement of 25 cm per plant hill and 75 cm per plant row. 

2.9 Water Management
Watering the plants was done when the need arises and was performed early in the morning or late in the afternoon. This was carried out using a 16-liter knapsack sprayer.

2.10 Thinning
Thinning was done by choosing the healthiest corn seedling out of 3-4 seedlings and removed the remaining plants by gently cutting the stems using scissors to provide adequate space for plant development. 

2.11 Fence Establishment
The area was constructed with fence after planting using bamboo stems, posts and nails to protect the area. The materials were purchased at Barangay Soriano, Tagbina, Surigao del Sur.

2.12 Pest and Disease Management
The area was managed by manually uprooting the weeds as they emerge, while those on the ground was removed using bolo. Smudging was done every afternoon in every corner of the area to protect the plants from pests and diseases through gathering the weeds and burning using matches.

2.13 Harvesting	
The waxy-sweet white corn was harvested 63 days after sowing. This was done by manually harvesting using pruning shears and the harvested sweet corn ears was kept in separate cellophanes prior for data collection.
2.14 Data Gathered
A. Plant height (cm). Fifteen corn plants were randomly selected as the sample plants per treatment.  Plant height was measured at the highest growth point of the plant using a tape measure. This was taken 20 days after sowing with 20-day intervals until harvest. Average plant height was taken per treatment. 

B. Number of leaves. The number of leaves was collected by manually counting the leaves from the bottom to top of the 15 sample plants per treatment. This was done 20 days after sowing at 20-day intervals until harvest. The average number of leaves was taken from each treatment.

C. Number of days to tasseling and silking. The number of days to tasseling and silking was recorded by counting the days starting from sowing until 50% of the 15 sample plants produced tassel and silk. Average number of days was taken per treatment.

D. Stem diameter (mm). The stem diameter was recorded by uprooting the 15 sample plants and measuring the diameter of the second internode using a digital caliper. Average stem diameter was taken each treatment. 

E. Ear length with and without husk (mm). Fifteen corn ears were selected from the sample plants for data collection. The ear length was measured starting from the bottom to tip part of each husked and unhusked corn ears using a tape measure. Average ear length was taken per treatment.

F. Ear diameter with and without husk (mm). The ear diameter was recorded by measuring the width of each husked and unhusked corn ears using a digital caliper. Average ear diameter was taken per treatment.

G. Ear size with and without husk (mm). The ear size was measured by wrapping the tape measure around the body of each husked and unhusked corn ears to measure to size. Average ear size was taken from each treatment. 

H. Ear weight with and without husk (g). The ear weight was collected by putting each husked and unhusked corn ears into a digital weighing scale to measure the heaviness. Average ear weight was taken per treatment.

I. Number of kernels per ear. The number of kernels was recorded by sticking a toothpick into the kernels and manually counting from the top up to bottom of the 15 corn ears. Average number or kernels was taken per treatment.

J. Sugar content (brix°). The sugar content was done by collecting three pieces of kernels from the top, middle and bottom part of each corn ears. The collected kernels were then crushed using a spoon and a plate to squeeze the juice. The juice was extracted using a 3-ml syringe and 1 droplet was put into the digital refractometer to determine the sugar content. The average sugar content was taken from each treatment.

K. Yield per plot (kg/plot). The yield per plot was recorded by weighing all the harvested corn ears from each plot using a digital weighing scale. Average yield per plot was taken per treatment.

L. Adjusted yield (ton/ha). This was accomplished by calculating the adjusted yield of the harvested sweet corn ears per plot using the given formula. Average adjusted yield was taken per treatment.
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2.15 Cost and Return Analysis
	Return of Production Cost. Return of production cost was computed using the formula:
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where; Net income = gross income (Php) – total expenses (Php); and gross income = weight per treatment (kg) – Price (Php/kg).
2.16 Statistical Tool and Analysis
All data gathered was recorded and tabulated using Microsoft Excel, and analyzed through the Statistical Tool for Agricultural Research (STAR) using the Analysis of Variance (ANOVA) in Randomized Complete Block Design (RCBD). The Tukey’s Honest Significant Difference (HSD) Test at a 5% level of significance was used to further analyzed the significant differences between treatment methods.

3. RESULTS AND DISCUSSION
3.1 Plant height (cm)
The effects of Sargassum spp.-based concoction on the growth response of waxy-sweet white corn in terms of plant height at 20, 40, and 60 days after planting (DAS) are presented in Table 2. At 20 DAS, results showed a non-significant difference among all treatments. The highest plant height was observed by T3 (500 L/ha SBC), with a mean of 45.02 cm. It was then followed by T5 (RRIF), T4 (750 L/ha SBC) and T2 (250 L/ha SBC) with a means of 42.91 cm, 42.57 cm, and 35.26 cm, respectively. Meanwhile, T1 (Untreated) was observed with the lowest plant height of 31.14 cm. 
Table 2. Mean plant height of waxy-sweet white corn at 20, 40 and 60 days after sowing (DAS) as applied with different concentrations of Sargassum spp.-based concoction
	TREATMENTS
	PLANT HEIGHT (cm)

	CODE
	DESCRIPTION
	20 DAS
	40 DAS
	60 DAS

	T₁
	Untreated
	31.14
	54.29c
	92.63c

	T₂ 
	250 L/ha SBC
	35.26
	73.09bc
	135.46b

	T₃
	500 L/ha SBC
	45.02
	96.45ab
	155.09ab

	T₄
	750 L/ha SBC
	42.57
	101.99a
	169.34a

	T₅
	RRIF
	42.91
	108.17a
	174.23a

	F-test
	Replication
	ns
	ns
	ns

	
	Treatments
	ns
	**
	**

	CV (%)
	
	12.77
	11.13
	8.11


1_/15 plants. Means with the same letter in a column are not significantly different at 5% level based on Tukey’s Honest Significant Difference (HSD) Test. SBC (Sargassum spp.-based concoction); RRIF (Recommended Rate of Inorganic Fertilizer); ns not significant; * significant; ** highly significant

Moreover, at 40 DAS, statistical analysis showed a highly significant difference among all treatments. The highest plant height was observed in T5 (RRIF), with a mean of 108.17 cm, while the lowest was recorded in T1 (Untreated) with a mean of 54.29 cm. Moreover, at 60 DAS, the highest plant height was observed in T5 (RRIF), with a mean of 174.23 cm, followed by T4 (750 L/ha SBC), T3 (500 L/ha SBC), and T2 (250 L/ha SBC), with a means of 169.34 cm, 155.09 cm, and 135.46 cm, respectively. However, T1 (Untreated) was observed as having the lowest plant height, with a mean of 92.63 cm among all treatments.
The study’s findings revealed that applying different concentrations of Sargassum spp.-based concoction has a significant impact on the growth response of waxy-sweet white corn plants. At 20 DAS, there was no observable differences in plant height among the treatments. However, at 40 and 60 DAS, there was a highly significant variation in plant height among all treatments. Untreated (T1) showed the lowest plant height at all stages of growth, while the RRIF (T5) had the highest plant height at 40 and 60 DAS.
Several studies have shown that the implementation of NPK fertilizers in the soil are essential for plants, allowing for increased production of chlorophyll to capture more light energy, which improved photosynthesis and developed the plant height of sweet corn plants (Sofyan et al., 2019; Abdullah & Al-Obaidy, 2023). Results from the study of Canatoy (2018) also concluded that sweet corn plants treated with the RRIF absorbed nitrogen considerably more than those plants that received no fertilizer, resulting to higher nitrogen absorption and nutrient metabolization by plants. Yakaka & Alkali (2021) also stated that inorganic fertilizer led to the growth of taller sweet corn plants when compared to the absence of fertilizer application.
However, the application Sargassum spp.-based concoction yielded similar results in the growth response of waxy-sweet white corn compared to RRIF. Based on the results of the chemical test report of the Sargassum extract, the homemade concoction was revealed to contain high potassium levels, which can affect various growth parameters in sweet corn, such as plant height (Atmaja et al., 2022; Nurliawati & Faqih, 2024). Similarly, Jumadi et al. (2023) concluded that Sargassum spp.-based concoction can increase germination of sweet corn seeds and contains cytokinins, gibberellins, and auxin that is responsible for tissue elongation, apical dominance, and cell division. A study by Basmal (2010) also stated that Sargassum spp.-based concoction can be mixed with fish waste to create growth hormones as well as liquid organic fertilizers full of macro and micronutrients to initiate cell growth and plant elongation. These findings suggest that Sargassum spp.-based concoction contains various essential nutrients necessary for sweet corn growth, especially plant height.
3.2 Number of leaves
The number of waxy-sweet white corn leaves applied with different concentrations of Sargassum spp.-based concoction is presented in Table 3. At 20 DAS, results revealed a highly significant difference among all treatments. The highest number of leaves was observed in both T3 (500 L/ha SBC) and T4 (750 L/ha SBC) with a mean of 7.53, followed by T5 (RRIF) with a mean of 7.07 and T2 (250 L/ha SBC) with a mean of 6.13. The lowest number of leaves was recorded in T1 (Untreated) with a mean of 5.73.
However, at 40 DAS, statistical analysis showed no significant difference between the treatments. T4 (500 L/ha SBC) was recorded as the highest number of leaves with a mean of 12.27 while the lowest number of leaves was observed in T1 (Untreated) with a mean of 10.40. Moreover, at 60 DAS, results revealed a highly significant difference among the treatments. The highest number of leaves was observed in T4 (750 L/ha SBC) with a mean of 16.27. It was followed by T5 RRIF), T3 (500 L/ha SBC), and T2 (250 mL Sargassum concoction/10L water) with a mean of 16.00, 15.00, and 14.33, respectively. The lowest number of leaves was recorded in T1 (Untreated) with a mean of 13.67.


Table 3. Mean number of leaves of waxy-sweet white corn at 20, 40 and 60 days after sowing (DAS) as applied with different concentrations of Sargassum spp.-based concoction
	TREATMENTS
	NUMBER OF LEAVES

	CODE
	DESCRIPTION
	20 DAS
	40 DAS
	60 DAS

	T₁
	Untreated
	5.73b
	10.40
	13.67c

	T₂ 
	250 L/ha SBC
	6.13b
	10.93
	14.33bc

	T₃
	500 L/ha SBC
	7.53a
	11.27
	15.00abc

	T₄
	750 L/ha SBC
	7.53a
	12.27
	16.27a

	T₅
	RRIF
	7.07ab
	11.80
	16.00ab

	F-test
	Replication
	ns
	ns
	ns

	
	Treatments
	**
	ns
	**

	CV (%)
	
	7.21
	7.79
	4.25


1_/15 plants. Means with the same letter in a column are not significantly different at 5% level based on Tukey’s Honest Significant Difference (HSD) Test. SBC (Sargassum spp.-based concoction); RRIF (Recommended Rate of Inorganic Fertilizer); ns not significant; * significant; ** highly significant

The findings revealed that the application of different concentrations of Sargassum spp.-based concoction significantly affected the number of leaves at 20 and 60 DAS, but not at 40 DAS. These results correspond with earlier studies that showed the positive benefits of Sargassum spp.-based concoction on plant growth and development. For instance, Ansyarif et al. (2020) reported that a 10-ppm concentration of Sargassum spp.-based concoction resulted in the highest number of shoots and leaves of orchid plants. In addition, Lin et al. (2020) stated that Sargassum spp.-based concoction indicates higher photosynthetic efficiency than that of terrestrial biomass, leading to high carbon fixation and leaf productivity. Chbani et al. (2015) also stated that Sargassum spp.-based concoction reduces the risk of biotic and abiotic stress and encourages growth of plant leaves. These studies suggest that Sargassum spp.-based concoction can be effective bio-stimulants for sweet corn and various crops, potentially improving plant growth and productivity.
3.3 Number of days to tasseling and silking
The number of days to tasseling and silking of waxy-sweet white corn are presented in Table 4. Statistical analysis showed a highly significant difference among all treatments. The earliest days from planting to tasseling was observed in T5 (RRIF) with a mean of 37.00 days. It was then followed by T3 (500 L/ha SBC) with a mean of 37.60 days, T4 (750 L/ha SBC) with a mean of 37.80 days and T2 (250 L/ha SBC) with a mean of 39.33 days. Meanwhile, the most extended number of days from planting to tasseling was recorded in T1 (Untreated) with a mean of 42.80 days.
On the other hand, results showed a highly significant difference across all treatments in terms of number of days to silking. T5 (RRIF) was observed as the most accelerated number of days from planting to silking with a mean of 42.40 days. It was then followed by T4 (750 L/ha SBC), T3 (500 L/ha SBC) and T2 (250 L/ha SBC) with a mean of 42.60, 44.40, and 48.53 days, respectively. On the other hand, the most extended number of days from planting to silking was recorded in T1 (Untreated) with a mean of 51.67 days.

Table 4. Mean number of days to tasseling and silking of waxy-sweet white corn applied with different concentrations of Sargassum spp.-based concoction
	TREATMENTS
	NUMBER OF DAYS TO TASSELING
	NUMBER OF DAYS TO SILKING

	CODE
	DESCRIPTION
	
	

	T₁
	Untreated
	42.80ab
	51.67ab

	T₂ 
	250 L/ha SBC
	39.33ab
	48.53ab

	T₃
	500 L/ha SBC
	37.60a
	44.40a

	T₄
	750 L/ha SBC
	37.80a
	42.60a

	T₅
	RRIF
	37.00a
	42.40a

	F-test
	Replication
	ns
	ns 

	
	Treatments
	**
	**

	CV (%)
	
	3.19
	3.10


1_/15 plants. Means with the same letter in a column are not significantly different at 5% level based on Tukey’s Honest Significant Difference (HSD) Test. SBC (Sargassum spp.-based concoction); RRIF (Recommended Rate of Inorganic Fertilizer); ns not significant; * significant; ** highly significant

The findings demonstrated that both the application of RRIF and the application of Sargassum spp.-based concoction caused a significant impact on the growth of waxy-sweet white corn than untreated. This is in line with the studies of Jobouri & Anwer (2010) stating that increasing the nitrogen fertilizer levels can significantly affect the growth characteristics of corn plants, reducing the number of days to 75% tasseling while increasing all other growth characteristics. Meanwhile, Maurya et al. (2023) concluded that using 100% inorganic nitrogen sources improves the performance of sweet corn plants, resulting to shortest time to 50% tasseling. Application of inorganic fertilizers at higher rates can result to faster tasseling and silking of sweet corn plants (Faisal et al., 2025).
Although inorganic fertilizer produced desirable results, the application of Sargassum spp.-based concoction resulted to comparable outcomes in terms of growth response of waxy-sweet white corn. Research from Ali et al. (2021) reported that Sargassum spp.-based concoction can promote positive growth and development to major crops such as increased flowering in tomato plants, enhanced growth parameters of soybean and other growth development. Sargassum extract at 1% concentration enhanced flowering ability of the plant Tagetes erecta (Sridhar & Rengasamy, 2010). Jaikumar et al. (2024) also stated that Sargassum extract act as a biostimulant promoter for crop health and flowering capacity.  These studies suggest that Sargassum spp.-based concoction have potential as biostimulants for improving plant growth and development.
3.4 Stem diameter (mm)
The stem diameter of waxy-sweet white corn plants is presented in Table 5. Statistical analysis revealed a highly significant difference among all treatments. The highest stem diameter was observed in T5 (RRIF), with a mean of 10.51 mm. It was then followed by T4 (750 L/ha SBC), with a mean of 10.00 mm, T3 (500 L/ha SBC) with a mean of 8.53 mm and T2 (250 L/ha SBC) with a means of 6.94 m. Meanwhile, T1 (Untreated) was observed as the lowest stem diameter with a mean of 4.40 mm among all treatments.
The findings demonstrated that either of the application of the RRIF and the different concentrations of Sargassum spp.-based concoction resulted to significant difference in the growth of waxy-sweet white corn plants in contrast to untreated.  This result aligns to several studies conducted by Diananda et al. (2020), Raksun et al. (2021), Fauziah et al. (2022) and Mutmainnah et al. (2024) where inorganic fertilizers can positively affect the growth of sweet corn plants, including the stem diameter. In addition, Yukui et al. (2012) also concluded that recommended levels of nitrogen fertilizer result in greater increases in stem perimeter and plant height of sweet corn compared to excessive fertilizer application.
Table 5. Mean stem diameter of waxy-sweet white corn as applied with different concentrations of Sargassum spp.-based concoction
	TREATMENTS
	STEM DIAMETER (mm)

	CODE
	DESCRIPTION
	

	T₁
	Untreated
	4.40c

	T₂ 
	250 L/ha SBC
	6.94b

	T₃
	500 L/ha SBC
	8.53ab

	T₄
	750 L/ha SBC
	10.00a

	T₅
	RRIF
	10.51a

	F-test
	Replication
	ns

	
	Treatments
	**

	CV (%)
	
	10.75


1_/15 plants. Means with the same letter in a column are not significantly different at 5% level based on Tukey’s Honest Significant Difference (HSD) Test. SBC (Sargassum spp.-based concoction); RRIF (Recommended Rate of Inorganic Fertilizer); ns not significant; * significant; ** highly significant

On the other hand, the application of Sargassum spp.-based concoction showed significant growth to waxy-sweet white corn plants similar to that of the RRIF. For example, a study conducted by Nurjannah et al. (2021) concluded that the application of Sargassum spp.-based concoction improves the quantity of stem growth in sweet corn compared to chemical fertilizer control. Kumari et al. (2024) also stated that there is a highly significant difference in the growth perimeters, including stem diameter of sweet corn plants when applied with Sargassum spp.-based concoction at 10% concentration. Similarly, Sariñana-Aldaco et al. (2022) concluded that applying Sargassum spp.-based concoction increased the stem diameter of tomato seedlings, especially under saline conditions. Aside from that, the usage of Sargassum spp.-based concoction can enhance eggplant growth including stem diameter (Aydi-Ben-Abdallah et al., 2021). These findings suggest that the application of Sargassum spp.-based concoction can be an effective fertilizer in increasing stem of sweet corn and other crop cultivation.
3.5 Ear length with and without husk (mm)
Table 6 shows the yield response of waxy-sweet white corn in terms of ear length with and without husk as affected by the application of different concentrations of Sargassum spp.-based concoction. Results revealed a highly significant difference among all treatments. In the ear length with husk, T4 (750 L/ha SBC) was recorded as the longest ear length with a mean of 248.80 mm, while the shortest ear length with husk was observed in T1 (Untreated) with a mean of 183.80 mm. On the other hand, in the ear length without husk, T5 (RRIF) was observed as the longest length with a mean of 147.52 mm, followed by T4 (750 L/ha SBC) with a mean of 140.59 mm, T3 (500 L/ha SBC) with a mean of 135.61 mm, and T2 (250 L/ha SBC) with a mean of 119.75 mm. The shortest ear length without husk was recorded in T1 (Untreated) with a mean of 84.34 mm.
Table 6. Mean ear length of waxy-sweet white corn with husk and without husk as applied with different concentrations of Sargassum spp.-based concoction
	TREATMENTS
	EAR LENGTH (mm)

	CODE
	DESCRIPTION
	UNHUSKED
	HUSKED

	T₁
	Untreated
	183.80b
	84.34b

	T₂ 
	250 L/ha SBC
	218.47ab
	119.75ab

	T₃
	500 L/ha SBC
	238.13a
	135.61a

	T₄
	750 L/ha SBC
	248.80a
	140.59a

	T₅
	RRIF
	238.20a
	147.52a

	F-test
	Replication
	ns
	ns

	
	Treatments
	**
	**

	CV (%)
	
	7.44
	10.06


1_/15 plants. Means with the same letter in a column are not significantly different at 5% level based on Tukey’s Honest Significant Difference (HSD) Test. SBC (Sargassum spp.-based concoction); RRIF (Recommended Rate of Inorganic Fertilizer); nsnot significant; *significant; **highly significant
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Figure 1. Ears of sample plants with husk 
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Figure 2. Ears of sample plants without husk

The study’s findings indicated that the usage of RRIF and Sargassum spp.-based concoction as organic fertilizer showed a significant benefit in the yield of waxy-sweet white corn plants compared to plants with untreated.  This aligns to the studies of Sugiono et al. (2023) which stated that the application of inorganic fertilizer significantly increases the yield of sweet corn on clay soil, particularly cob length. Speede et al. (2024) also conducted a study revealing a 23% increase in fruit length of tomatoes and cucumbers when compared to commercial standard goods. Similarly, a study by Rumhungwe et al. (2016) concluded that applying inorganic fertilizer as a basal and top dressing increases the fruit yield and quality of Irish potatoes grown in bags.
Meanwhile, several studies also supported the application of Sargassum spp.-based concoction that resulted to an essential yield development on the waxy-sweet white corn plants in comparison to the RRIF. For instance, the use of Sargassum concoction greatly enhances growth attributes like cob length, and total yield in sweet corn (Fatriana et al., 2020; Kumari, 2024). Similarly, Indika et al. (2021) concluded that Sargassum spp.-based concoction applied as a foliar fertilizer increased the pod length of the Vigna radiata plant. Yao et al. (2020) also reported that Sargassum spp.-based concoction can improve the photosynthetic ability of tomato leaves, resulting to an increase in tomato fruit length and quality. These studies suggest that Sargassum spp.-based concoction can be effective metabolic enhancers for various crops, potentially improving plant growth and productivity.
3.6 Ear diameter with and without husk (mm)
Table 7 indicates the ear diameter of waxy-sweet white corn with and without husk as affected by the applying different concentrations of Sargassum spp.-based concoction. Results proved a highly significant difference between all treatments. In the ear diameter with husk, the highest number of ear diameter is noted in T5 (RRIF) with a mean of 48.58 mm, followed by T4 (750 L/ha SBC), T3 (500 L/ha SBC), and T2 (250 L/ha SBC) with a mean of 46.90, 45.71, and 40.43 mm, respectively. T1 (Untreated) was observed as the lowest ear diameter with husk with a mean of 29.86 mm. Meanwhile, in the ear diameter without husk, T5 (RRIF) was recorded as the highest ear diameter with a mean of 41.61 mm, while the lowest ear diameter without husk was observed in T1 (Untreated) with a mean of 25.69 mm.

Table 7. Mean ear diameter of waxy-sweet white corn with husk and without husk as applied with different concentrations of Sargassum spp.-based concoction
	TREATMENTS
	EAR DIAMETER (mm)

	CODE
	DESCRIPTION
	UNHUSKED
	HUSKED

	T₁
	Untreated
	29.86b
	25.69b

	T₂ 
	250 L/ha SBC
	40.43a
	35.64a

	T₃
	500 L/ha SBC
	45.71a
	39.15a

	T₄
	750 L/ha SBC
	46.90a
	40.76a

	T₅
	RRIF
	48.58a
	41.61a

	F-test
	Replication
	ns
	ns

	
	Treatments
	**
	**

	CV (%)
	
	8.41
	9.56


1_/15 plants. Means with the same letter in a column are not significantly different at 5% level based on Tukey’s Honest Significant Difference (HSD) Test. SBC (Sargassum spp.-based concoction); RRIF (Recommended Rate of Inorganic Fertilizer); ns not significant; * significant; ** highly significant
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Figure 3. Ears of selected sample plants with husk 

[image: ]
Figure 4. Ears of selected sample plants without husk

The results of the study indicated that the application of RRIF and different concentrations of Sargassum spp.-based concoction showed a significant effect in the yield of waxy-sweet white corn in terms of ear diameter compared to untreated. This corresponds to a study of Canatoy (2018) which stated that the full RRIF significantly affected the soil pH and gave significantly higher ear diameter in sweet corn. Similarly, research of Purnomo & Subiksa (2021) and Türk & Alagöz (2018) concluded that the application of inorganic fertilizer had a substantial impact on plant growth, fresh ear yield, biomass, ear length, and ear diameter of sweet corn plants grown in peatland. In addition, increasing inorganic fertilizer dosages to 100% may increase ear diameter, and speed up the growth of pistillate and staminate of sweet corn plants (Rahayu et al., 2018).
However, the significant yield of waxy-sweet white corn plants can be attributed to the elements found in the Sargassum spp.-based concoction similar to that of the RRIF. For instance, Fatriana (2020) reported that the application of Sargassum spp.-based concoction significantly improved the cob diameter of corn plants. Sariñana-Aldaco et al. (2022) also concluded the use of Sargassum spp.-based concoction is a good alternative as a biofertilizer that helps improve the quality yield of tomato plants, including fruit diameter. In addition, several studies stated that the usage of Sargassum spp.-based concoction increased cucumber fruit diameter and quality (Shabani et al., 2023) and stimulate higher fruit diameter of cucumber plants (Prasedya et al., 2019). These studies demonstrate that Sargassum spp.-based concoction can enhance various crop yield parameters.
3.7 Ear size with and without husk (mm)
The ear size of waxy-sweet white corn with and without husk is presented in Table 8. Results proved that there is a highly significant difference between all treatments. In the ear size with husk, the largest size was observed in T5 (RRIF) with a mean of 163.53 mm, followed by T4 (750 L/ha SBC), T3 (500 L/ha SBC), and T2 (250 L/ha SBC) with a mean of 161.67, 153.53, and 136.53 mm, respectively. The smallest ear size with husk was observed in T1 (Untreated) with a mean of 102.53 mm. On the other hand, in the ear size without husk, T5 (RRIF) was listed as the largest ear size with a mean of 145.33 mm. It was then followed by T4 (750 L/ha SBC), T3 (500 L/ha SBC), and T2 (250 L/ha SBC) with a mean of 141.60, 135.67, and 125.47 mm, respectively. The smallest ear size without husk was observed in T1 (Untreated) with a mean of 89.13 mm.
Table 8. Mean ear size of waxy-sweet white corn with husk and without husk as applied with different concentrations of Sargassum spp.-based concoction
	TREATMENTS
	EAR SIZE (mm)

	CODE
	DESCRIPTION
	UNHUSKED
	HUSKED

	T₁
	Untreated
	102.53b
	89.13b

	T₂ 
	250 L/ha SBC
	136.13a
	125.47ab

	T₃
	500 L/ha SBC
	153.53a
	135.67a

	T₄
	750 L/ha SBC
	161.67a
	141.60a

	T₅
	RRIF
	163.53a
	145.33a

	F-test
	Replication
	ns
	ns

	
	Treatments
	**
	**

	CV (%)
	
	8.16
	10.70


1_/15 plants. Means with the same letter in a column are not significantly different at 5% level based on Tukey’s Honest Significant Difference (HSD) Test. SBC (Sargassum spp.-based concoction); RRIF (Recommended Rate of Inorganic Fertilizer); ns not significant; * significant; ** highly significant

The findings resulting to the significant impact on the yield of waxy-sweet white corn can be due to the nutrients found in the RRIF and the different concentration of Sargassum spp.-based concoction than that of untreated. This aligns with the research of Rahayu et al. (2018) stating that inorganic fertilizer tends to increase soil pH and cation exchange capacity of growth medium, increasing sweet corn ear size and quality. Omidire et al. (2015) also concluded that inorganic fertilizer showed higher fruit sizes of squash, cucumber, and okra plants. In addition, Gill et al. (2015) reported the usage of inorganic fertilizer was shown to be the most effective treatment, producing the largest fruit size and weight of plants. Similarly, the findings from the study of Hassan (2015) indicate that the majority of strawberry plant yield characteristics, including fruit size were significantly impacted by applying 100% of the recommended dose of N, P, and K. 
On the other hand, applying different concentrations of Sargassum spp.-based concoction contributed to significant yield benefits of waxy-sweet white corn plants similar to that of the RRIF. For instance, a study of Villaver (2022) concluded that sweet corn treated with Sargassum spp.-based concoction produced higher corn cob sizes than those treated with conventional organic fertilizers. Moreover, Sargassum spp.-based concoction increases the amount of nutrients in the soil, especially phosphorus and nitrogen, which are essential for fruit development and plant growth, resulting to greater fruit sizes due to nutrient boost (Adderley et al., 2023). Additionally, Sridhar (2020) reported the usage of Sargassum spp.-based concoction resulting to highly significant impact on the yield parameters of peanuts, including sizes of pods. Results from the study of Baliah et al. (2017) revealed that fruit size and length were among the yield characteristics of okra plants that improved dramatically with increasing the concentration of Sargassum spp.-based concoction. These findings suggest that Sargassum spp.-based concoction can potentially enhance crop growth and yield when applied to crops at appropriate concentrations.
3.8 Ear weight with and without husk (g)
The ear weight of waxy-sweet white corn with and without husk is presented in Table 9. Statistical analysis showed a highly significant difference between all treatments. In the ear weight with husk, T5 (RRIF) was recorded as the heaviest ear weight with a mean of 171.73 grams, followed by T4 (750 L/ha SBC), T3 (500 L/ha SBC), and T2 (250 L/ha SBC) with a mean of 154.53, 137.73, and 95.47 grams, respectively. T1 (Untreated) remained as the lowest ear weight with husk with a mean of 44.13 grams. Meanwhile, in the ear weight without husk, T5 (RRIF) was observed as the heaviest ear weight with a mean of 119.07 grams, while the lowest ear weight was recorded in T1 (Untreated) with a mean of 24.13 grams.

Table 9. Mean ear weight of waxy-sweet white corn with husk and without husk as applied with different concentrations of Sargassum spp.-based concoction
	TREATMENTS
	EAR WEIGHT (g)

	CODE
	DESCRIPTION
	UNHUSKED
	HUSKED

	T₁
	Untreated
	44.13c
	24.13c

	T₂ 
	250 L/ha SBC
	95.47b
	68.93b

	T₃
	500 L/ha SBC
	137.73ab
	101.20ab

	T₄
	750 L/ha SBC
	154.53a
	111.20ab

	T₅
	RRIF
	171.73a
	119.07a

	F-test
	Replication
	ns
	ns

	
	Treatments
	**
	**

	CV (%)
	
	14.38
	17.77


1_/15 plants. Means with the same letter in a column are not significantly different at 5% level based on Tukey’s Honest Significant Difference (HSD) Test. SBC (Sargassum spp.-based concoction); RRIF (Recommended Rate of Inorganic Fertilizer); ns not significant; * significant; ** highly significant

The result’s findings stated that the application of the RRIF and different concentrations of Sargassum spp.-based concoction produced highly significant benefit on the yield of waxy-sweet white corn, particularly the ear weight, compared to that of control. El-Gizawy (2019) concluded that sweet corn treated with inorganic fertilizer significantly exhibit larger yield components, including ear weight. Similarly, research of El-Gawad and Morsy (2017) reported that sweet corn receiving inorganic fertilizers consistently showed higher ear weights than untreated controls. Moreover, studies reported a significant increase in the fruit weight of tomato by 19%, while cucumber fruit weight saw an increase of 24% when treated with inorganic fertilizers due to improved nutrient availability and uptake, particularly nitrogen, which is crucial for fruit development.
	Meanwhile, different concentrations of Sargassum spp.-based concoction produced significant effects to the yield of waxy-sweet white corn comparable to that of RRIF. This aligns with the research of Possinger (2013) revealing that Sargassum spp.-based concoction is recommended as a partial replacement for nitrogen fertilizer that can improve soil quality and sweet corn ear weight. Another study of Fatimah & Daud (2018) revealed that Sargassum spp.-based concoction positively influence the growth of tomato and chili peppers, leading to increased fruit weight compared to control groups. In addition, Junaidi & Wulandari (2017) indicated that using Sargassum spp.-based concoction could lead to improved fruit weight of melons. These studies suggest that Sargassum spp.-based concoction can serve as an effective bio-stimulant for various crops, increasing growth and yield performance.
3.9 Number of kernels per ear
The number of kernels of waxy-sweet white corn ears as applied with the different concentrations of Sargassum spp.-based concoction is shown in Table 10. Statistical analysis indicated that there is a highly significant difference among all treatments. The highest number of kernels per ear was recorded in T5 (RRIF) with a mean of 290.20, followed by T4 (750 L/ha SBC) with a mean of 278.40, T3 (500 L/ha SBC) with a mean of 247.73, and T2 (250 L/ha SBC) with a mean of 206.60. The lowest number of kernels was listed in T1 (Untreated) with a mean of 73.53, among all treatments.
Table 10. Mean number of kernels of waxy-sweet white corn ears as applied with different concentrations of Sargassum spp.-based concoction
	TREATMENTS
	NUMBER OF KERNELS

	CODE
	DESCRIPTION
	

	T₁
	Untreated
	73.53b

	T₂ 
	250 L/ha SBC
	206.60a

	T₃
	500 L/ha SBC
	247.73a

	T₄
	750 L/ha SBC
	278.40a

	T₅
	RRIF
	290.20a

	F-test
	Replication
	ns

	
	Treatments
	**

	CV (%)
	
	16.76


1_/15 plants. Means with the same letter in a column are not significantly different at 5% level based on Tukey’s Honest Significant Difference (HSD) Test. SBC (Sargassum spp.-based concoction); RRIF (Recommended Rate of Inorganic Fertilizer); ns not significant; * significant; ** highly significant

The findings of the study revealed that the application of the RRIF and the different concentrations of Sargassum spp.-based concoction resulted to a highly significant impact on the yield of waxy-sweet white corn. This is in line with the findings of Shahin et al. (2022) revealing that the application of inorganic fertilizers resulted in significantly higher number of cobs plant, number of rows cob, and number of kernels row. Similarly, studies of Eshghizadehb (2011) stated that further increase in inorganic fertilizer doubled the number of kernel ear and grain yield of sweet corn. Kurane (2014) also concluded that inorganic fertilizer application significantly resulted to number of cobs per hectare, number of grains and grain yield per cob. In addition, the findings of Almaz et al. (2017) revealed that 100% application of inorganic fertilizer resulted to highest yield parameters, including number of kernels per cob, and 1000-kernel weight.
On the other hand, the application of Sargassum spp.-based concoction revealed comparable results similar to that of inorganic fertilizer. This is supported in one of the studies of Villaver (2019) concluding that applying Sargassum spp.-based concoction gave the highest number of kernels per ear. Meanwhile, Gopi & Munisamy (2024) presented the effects of Sargassum spp.-based concoction in sweet corn crop, improving the grain yield, grain rows, and number of grains per cob. Yield attributes like pod yield and seed yield were all observed through foliar application of Sargassum spp.-based concoction in pigeon peas (Sujatha, 2016). These studies suggest that Sargassum spp.-based concoction can positively influence sweet corn and other crops’ growth and yield.
3.10 Sugar content (brix°)
Table 11 shows the number of sugar content of waxy-sweet white corn ears as applied with different levels of Sargassum spp.-based concoction. Results stated that there is a highly significant difference among the treatments. T3 (500 L/ha SBC) was listed as the highest number of sugar content with a mean of 11.07 brix°. It was then followed by T4 (750 L/ha SBC), followed by T5 (RRIF) and T2 (250 L/ha SBC) with a mean of 10.13, 9.63, and 8.53 brix°, respectively. The lowest sugar content was recorded in T1 (Untreated) with a mean of 7.40 brix°.
Table 11. Mean sugar content (brix°) of waxy-sweet white corn ears as applied with different concentrations of Sargassum spp.-based concoction
	TREATMENTS
	SUGAR CONTENT (brix°)

	CODE
	DESCRIPTION
	

	T₁
	Untreated
	7.40b

	T₂ 
	250 L/ha SBC
	8.53ab

	T₃
	500 L/ha SBC
	11.07a

	T₄
	750 L/ha SBC
	10.13a

	T₅
	RRIF
	9.63ab

	F-test
	Replication
	ns

	
	Treatments
	**

	CV (%)
	
	9.65


1_/15 plants. Means with the same letter in a column are not significantly different at 5% level based on Tukey’s Honest Significant Difference (HSD) Test. SBC (Sargassum spp.-based concoction); RRIF (Recommended Rate of Inorganic Fertilizer); ns not significant; * significant; ** highly significant

The study’s findings demonstrated that both of the application of the RRIF and the different concentrations of Sargassum spp.-based concoction brought a significant difference in the yield of waxy-sweet white corn plants compared to untreated. This aligns with the research of Baroud et al. (2019) stating that applying Sargassum spp.-based concoction to pepper plants resulted in a significant increase in the overall sugar content of pepper plants. Moreover, the increase in sugar content brought on by Sargassum spp.-based concoction caused the right cellular responses and influences certain gene expressions and metabolic functions in broad beans and sunflower plants (Mohammed et al., 2023). Similarly, Chen et al. (2021) reported that applying Sargassum spp.-based concoction could increase cane yield and promote sucrose accumulation in sugarcane. Alasvandyari et al. (2024) also concluded that the application of Sargassum spp.-based concoction at 1.5% LESb increased the proline and soluble sugar content of sweet corn plants.
Meanwhile, the application of Sargassum spp.-based concoction was proportional to the RRIF, resulting to a significant impact in the sugar content of waxy-sweet white corn. This is supported by several studies of Ajibola et al. (2020) and Mohammadi (2024 revealing that the application of inorganic fertilizer significantly increased the yield parameters, including sugar content of agricultural crops such as sweet corn and banana.  Overall, these studies suggest that Sargassum spp.-based concoction can improve sweet corn yield and quality, making it a valuable addition to sustainable agricultural practices.
3.11 Yield per plot (kg/plot)
The yield per plot and adjusted yield of waxy-sweet white corn as applied with different concentrations of Sargassum spp.-based concoction is presented in Table 12. Statistical analysis demonstrated that there is a highly significant difference between all treatments. T5 (RRIF) was listed as the highest yield per plot having a mean of 6.77 kg/plot. It was followed by T4 (750 L/ha SBC), T3 (500 L/ha SBC), and T2 (250 L/ha SBC) with a mean of 6.33, 5.62, and 3.13 Kg/plot, respectively. T1 (Untreated) was recorded as the lowest yield per plot with a mean of 1.43 Kg/plot.
Meanwhile, results from adjusted yield stated a highly significant difference between the treatments. The highest adjusted yield was observed in T5 (RRIF) with a mean of 6.42 ton/ha, followed by T4 (750 L/ha SBC), T3 (500 L/ha SBC), and T2 (250 L/ha SBC) with a mean of 5.99, 5.33, and 2.96 ton/ha. The lowest adjusted yield was recorded in T1 (Untreated) with a mean of 1.35 ton/ha among all treatments.

Table 12. Mean yield per plot and adjusted yield of waxy-sweet white corn as applied with different concentrations of Sargassum spp.-based concoction
	TREATMENTS
	YIELD PER PLOT 
(Kg/plot)
	ADJUSTED YIELD
(ton/ha)

	CODE
	DESCRIPTION
	
	

	T₁
	Untreated
	1.43c
	1.35c

	T₂ 
	250 L/ha SBC
	3.13bc
	2.96bc

	T₃
	500 L/ha SBC
	5.62ab
	5.33ab

	T₄
	750 L/ha SBC
	6.33a
	5.99a

	T₅
	RRIF
	6.77a
	6.42a

	F-test
	Replication
	ns
	ns

	
	Treatments
	**
	**

	CV (%)
	
	19.23
	19.23


1_/15 plants. Means with the same letter in a column are not significantly different at 5% level based on Tukey’s Honest Significant Difference (HSD) Test. SBC (Sargassum spp.-based concoction); RRIF (Recommended Rate of Inorganic Fertilizer); ns not significant; * significant; ** highly significant

The results revealed that both the application of RRIF and the application of Sargassum spp.-based concoction produced significant effect on the yield of waxy-sweet white corn compared to untreated. For instance, Akintoye & Olaniyan (2012) presented sweet corn applied inorganic fertilizer showed an increase in yield and its components. Meanwhile, research of Kara & Uygur (2020), and Akpan & Udoh (2017) positively concluded that the highest growth and yield characteristics of sweet corn was found in inorganic fertilizer treatment. These studies suggest the benefits of inorganic fertilizer in increasing the yield of sweet corn plant.
Although inorganic fertilizer yielded beneficial results, the application of Sargassum spp.-based concoction resulted to comparable outcomes in the yield response of waxy-sweet white corn. This is supported by the study of Pal et al. (2015) concluding that foliar application of Sargassum spp.-based concoction resulted to an increase growth and yield of sweet corn. Additionally, Jupri et al. (2019) stating the results that 10% concentration of Sargassum spp.-based concoction increased the yield of rice plants. Similarly, the findings of Pei et al. (2024) demonstrated that, in comparison to control treatments, the application Sargassum spp.-based concoction resulted in a significantly average increase in crop output of 15.17%. These results indicate that Sargassum spp.-based concoction may be beneficial in raising the yield of sweet corn and other crops.
3.12 Cost and Return Analysis	Comment by Cristina: Does the cost-benefit analysis refer only to the application of Sargassum spp or does it relate to the costs of the cultivation technology? In the first part, the cultivation technology was presented, where most of the work was done manually, so does the cost-benefit analysis refer to a mechanized technology?
Table 13 presents contradicting outcomes between the untreated plots and those with treatment application, with the treated plots demonstrating greater yields and gross incomes. The control group (T1) yielded a low net income, suggesting that the absence of treatments leads to minimal income generation. This is supported by the study of Nsabimana (2021) concluding that agricultural inputs are essential for increasing productivity and earnings in agriculture. Meanwhile, 250 L/ha SBC (T2) resulted to a fair net income, indicating that Sargassum spp.-based concoction can improve yield and return on investment. This aligns with the study of N'Yeurt & Iese (2014) revealing that Sargassum spp.-based concoction can increase farm income and at the same time, can reduce environmental damage.

Table 13. Cost and return analysis of waxy-sweet white corn as applied with different concentrations of Sargassum spp.-based concoction
	
TREATMENTS
	YIELD (Kg)
	GROSS1 INCOME
	TOTAL EXPENSES
	NET2
INCOME
	RPC3
(%)

	T1 - Untreated
	1,224.69
	67,357.95
	9,915
	57,442.98
	579.36

	T2 - 250 L/ha SBC
	2,685.28
	147,690.4
	10,572
	137,118.4
	1,297.01

	T3 - 500 L/ha SBC
	4,835.30
	265,951.5
	10,589
	255,362.5
	2,411.52

	T4 - 750 L/ha SBC
	5,434.08
	298,874.4
	10,606
	288,268.4
	2,718.00

	T5 - RRIF
	5,824.13
	320,327.15
	10,255
	310,072.15
	3,023.67


1Gross Income (Php) = Yield (kg) x Price (Php)
2Net Income (Php)= Gross Income (Php) – Total Expenses (Php)
3

Moreover, 750 L/ha SBC (T4) led to the highest net income out of all the Sargassum treatment concentrations, revealing the fermentation of Sargassum spp.-based concoction can promotes plant growth, therefore increasing farm yield and net returns (Wang et al., 2016). However, out of all the treatments, RRIF (T5) garnered the highest net income and return per cost (RPC), suggesting that it was the most efficient treatment in terms of investment returns. 
The study’s findings are supported by several research, which stated that waxy-sweet white corn farming has shown potential for increasing farm income across various regions, indicating favorable returns on investment (Patmawati et al., 2021; Agustyari et al., 2013). Additionally, a study of Sunarpi et al. (2021) concluded that Sargassum spp.-based concoction can increase growth and yield of plants, suggesting its potential as a raw material for the development of organic fertilizers, which are adaptive to the environment for a sustainable agriculture.
High returns in sweet corn production costs translate to increased profitability for farmers, allowing for reinvestment in farm improvements, technological upgrades and business expansion. This enhanced financial stability strengthens the overall industry, making it more attractive to investors and fostering economic growth in agricultural communities. Furthermore, higher returns can improve the competitiveness of domestic sweet corn producers in the marketplace, ensuring a reliable supply for consumers and potentially leading to greater market share.

4. CONCLUSION
The application of Sargassum spp.-based concoction (SBC) demonstrated significant improvements in the growth and yield of waxy-sweet white corn. Higher concentrations (500 L/ha and 750 L/ha) yielded results comparable to inorganic fertilizers, supporting the use of macroalgae-based biofertilizers as an effective alternative for sustainable sweet corn production. Additionally, the study revealed the economic advantages of using Sargassum spp., improving net income and return per cost, making it a viable option for farmers seeking cost-effective and eco-friendly fertilization strategies. Future research should explore the long-term effects of macroalgae-based biofertilizers such as the SBC on soil health and productivity across multiple cropping seasons to further validate their efficacy in sustainable agricultural systems.
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