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ABSTRACT 

Crop productivity can be limited by the poor availability of nutrients from soil degradation due to 

the prolonged and excessive use of synthetic fertilizers. Weed-based organic fertilizers offer a 

sustainable solution to improve soil fertility in degraded lands. This study was aimed to investigate 

the chemical properties of selected soils after weed compost application and determine the most 

effective type of weed-based compost and identify the optimal dose of compost made from 

Sphagneticola trilobata L. Pruski and Melastoma affine D. Don to improve growth and yield of 

sweet corn. The experiment was conducted using a Completely Randomized Design. The 

treatments were consisted of application dosages of weed-based compost S. trilobata L. (S) and 

M. affine D (M); S0 (control/no treatment), S1 (10 tons/ha), S2 (20 tons/ha), S3 (30 tons/ha), M1 

(10 tons/ha), M2 (20 tons/ha), and M3 (30 tons/ha). Results indicated that applying weed compost 

significantly improved soil properties, including total N, organic C, available P, exchangeable Ca, 

and soil pH, compared to the unfertilized plot. Likewise, soil treated with S. trilobata L. compost 

(S) exhibited a higher content of total N, available P, exchangeable Ca, exchangeable Mg, and pH 

than soil treated with M. affine D. (M) compost. The use of weed composts also significantly 

enhanced sweet corn growth and yield and S. trilobata L. compost demonstrated superior 

performance over M. affine D. compost. A weed compost application rate of 10 tons/ha was 

sufficiently effective to increase sweet corn growth and yield. These findings highlighted the 
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potential of utilizing weed-derived composts as a sustainable approach to soil fertility management 

and crop production. 

Keywords: Compost, Inceptisols, Melastoma affine, Sphagneticola trilobata, Sustainable 

agriculture. 

1. INTRODUCTION 

 Sweet corn (Zea mays L. var. saccharata) is widely cultivated for both direct consumption and as 

a raw material in the processed food industry. Consumers favor this crop due to its sweet taste and 

fragrant aroma, making it a promising market commodity (Swapna et al., 2020; Sabur et al., 2021). 

However, its growth can be hindered by nutrient deficiencies in the soil or land degradation caused 

by the excessive and continuous use of synthetic fertilizers, which ultimately reduce land 

productivity (Dewanto et al., 2017). Previous studies have shown that synthetic fertilizers lowered 

soil pH and increase aluminum (Al) saturation (Lungu and Dynoodt et al., 2008; Fageria et al., 

2010; Wulandari et al., 2018), significantly depleted soil organic carbon content in soil (Su et al., 

2006; Kumari et al., 2024). Additionally, the application of synthetic fertilizers has been reported 

to reduce soil enzyme activity (Dinca et al., 2022).  

Organic fertilizers, derived from decomposed organic materials through microbial activity, serve 

as buffers for the physical, chemical, and biological properties of soil, improving fertilizer 

efficiency and land productivity (Habinsaran et al., 2018; Supartha et al., 2012). Application of 

organic fertilizers increased nutrients in the soil (Muktamar et al., 2016; Utami et al., 2023; Hakimi 

et al., 2024) and improved the physical properties of the soil such as reducing bulk density and 

increasing the ability to hold water, pore space and soil permeability (Apriliani et al., 2024; 

Castellinio et al., 2024). Application of organic fertilizers increased the growth and yield of sweet 

corn (Baharuddin and Tejowulan, 2021; Gosal et al., 2022; Nurmalasari et al., 2024). 

When selecting organic materials as composting materials, it is crucial to consider their nutrient 

content, availability, and easiness of procurement. Weeds could serve as a valuable source of 

compost materials. Utilizing weeds as compost material reduced crop losses caused by weed 

competition while simultaneously converting harmful weeds into beneficial resources (Nugroho 

et al., 2019). Research has shown that green plants and weeds served as effective organic 

fertilizers. Wedelia weed (Sphagneticola trilobata (L.) Pruski), a broadleaf weed commonly found 

in plantation areas of Bengkulu Province, has significant potential as an organic material source. 

This weed contains 4.8% organic C, 3.2% total N, 0.38% P, and 4.33% K. Additionally, plants 

fertilized with composts derived from leaf litter, vermicompost, wedelia compost, and water 

hyacinth compost increased husked ear weight by 36.8%, 61.2%, 71.3%, and 54.3%, respectively, 

compared to control (Setyowati et al., 2014; Wijaya et al., 2017). 
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Another type of weed that has potential to be used as composing material of organic fertilizer is 

Senduduk (Melastoma affine D. Don). This weed can thrive in open places, such as plantations, 

rice fields and bushes (Bakewell-Stone, 2024). Research by Syahid et al. (2020) suggested that M. 

affine D. contains 53.63% organic-C, 2.27% total N, a C/N ratio of 24, 92.78% organic matter, 

0.29% phosphorus, 1.10% potassium, and 20.34% lignin. Compost derived from weeds can be 

effectively utilized in organic sweet corn cultivation. This study was aimed to investigate the 

chemical properties of selected soils after weed compost application and determine the most 

effective type of weed-based compost and identify the optimal dose of compost made from 

Sphagneticola trilobata L. Pruski and Melastoma affine D. Don to improve growth and yield of 

sweet corn. 

2. MATERIALS AND METHODS 

2.1 Soil Sampling 

This study was conducted from June to December 2024 at the Greenhouse of the Department of 

Crop Production, University of Bengkulu. The research started with soil sampling in Air Napal 

District, North Bengkulu Regency, an area dominated by oil palm plantations. The soil, classified 

as Inceptisols, was collected from a depth of 0–20 cm, totaling 150 kg. Additional soil samples 

were compositely collected from five points in a zigzag pattern using a soil probe for initial 

analysis. These samples were air-dried for two days, sieved through a 5 mm mesh for planting 

media and analyzed for total nitrogen, available phosphorus, pH, and texture. Undisturbed soil 

samples were also taken to determine bulk density. The planting media were prepared by mixing 

10 kg of soil with weed compost according to the treatment plan, then placed into polybags and 

arranged randomly in the greenhouse. 

2.2 Weed Biomass Collection and Compost Preparation 

The composting process began with the collection of S. trilobata L. weeds from the Agricultural 

Zone Experimental Land at the University of Bengkulu and M.  affine weeds from the Pantai 

Panjang area in the City of Bengkulu, Bengkulu Province. A total of 500 kg of each weed was 

collected, chopped into 3–5 cm pieces, and mixed with 5 kg of cattle manure, 100 cc of EM4 per 

liter, and additional water until the mixture reached a moist consistency. The composting materials 

were stacked in 15–20 cm layers, thoroughly mixed, and tightly covered with blue plastic for 6 

weeks. The compost was turned and watered every three days. The composting process was 

considered complete when the compost matured, characterized by a dark brown color, a non-

clumping texture, and the absence of unpleasant odors. 
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The compost was analyzed for organic-C content using the Walkley and Black method, while total 

nitrogen, phosphorus, potassium, calcium, and magnesium were determined using the wet 

extraction method. The pH was measured using a pH meter with a 1:1 ratio of soil to distilled 

water. Additionally, compost nutrient contents were analyzed in terms of sulfur (S), iron (Fe), 

copper (Cu), zinc (Zn), manganese (Mn), C/N ratio, cellulose, lignin, and hemicellulose. The 

nutrient contents of weed biomass were analyzed similarly to the compost, except for pH and C/N 

ratio. 

2.3 Experimental Design and Treatments 

The study was conducted in the Greenhouse of the Department of Crop Production, Faculty of 

Agriculture, University of Bengkulu, from June to December 2024. The experiment used a 

Completely Randomized Design, with treatments involving S. trilobata L. Pruski (S) and M. affine 

D. Don (M) weed compost. The treatments were as follows: S0 (no treatment), S1 (10 ton/ha), S2 

(20 ton/ha), S3 (30 ton/ha), M1 (10 ton/ha), M2 (20 ton/ha), and M3 (30 ton/ha). Each treatment 

was replicated three times, with two sub-samples per experimental unit, resulting in a total of 42 

experimental units. 

2.4 Cultivation Procedure 

Two seeds of sweet corn (var. Bonanza) were planted into soil in each of polybag, approximately 

in the depth of 2 cm.  The polybags were spaced 70 cm apart with a 25 cm away between each 

polybag. Replanting was conducted at 1 week after planting (WAP) and thinning was performed 

at 2 WAP. Fertilization was performed by mixing the soil with compost according to the treatments 

at one week before planting. The plant was watered daily and pest was controlled using neem 

(Azadirachta indica A. Juss.) leaf extract-based herbal pesticides, and weeds were manually 

removed from the polybags. Harvesting was conducted at 85 days after planting when 75% of the 

plants have reached maturity, indicated by the color and condition of the seeds, which release a 

thick white paste-like liquid when pressed. The cob hairs changed from white to brown, and when 

the cob was opened, the seeds were fully formed. 

Growth variables of sweet corn included plant height, number of leaves, stem diameter, and leaf 

area, while yield variables were measured as shoot fresh and dry weight, root fresh and dry weight, 

husked and unhusked ear length, husked and unhusked ear diameter, husked and unhusked ear 

weight, and fruit sweetness. After harvesting, a soil sample was collected from each polybag, air-

dried, and sieved through a 2 mm mesh. The soil was then analyzed for total-N content using the 

Kjeldahl method, available P using the Bray I method, exchangeable Ca and Mg using the EDTA 

method, and pH using a pH meter with a soil-to-distilled water ratio of 1:1. 
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2.5 Data Analysis 

The observation data were statistically analyzed with Analysis of Variance (ANOVA) using SAS 

Demand for Academic at 5% significance level. If significant differences were found, further 

analysis was conducted using Orthogonal Contrast at 5% level. 

3. RESULTS AND DISCUSSION 

3.1 Soil and Compost Characteristics 

This study used Inceptisols collected from Air Napal District, North Bengkulu Regency, Bengkulu 

Province, with the initial soil characteristics as illustrated in Table 1. In general, the initial soil 

analysis showed that available phosphorus (P) and exchangeable potassium (K) content were low, 

exchangeable calcium (Ca) was very low, and nitrogen (N), organic carbon (C), exchangeable 

magnesium (Mg), electrical conductivity (EC) and cation exchange capacity (CEC) were also low. 

The texture of the soil was classified as clay loam with a bulk density of 1.14 g/cm3. 

Table 1: Initial soil nutrient characteristics 

Characteristics Contents  

Carbon (%) 0.29 

Nitrogen (%) 2.29 

Available phosphorus (ppm) 4.34 

Exchangeable potassium (cmol/kg) 0.35 

Exchangeable calcium (cmol/kg) 0.64 

Exchangeable magnesium (cmol/kg) 0.44 

Exchangeable Al (cmol/kg) 1.50 

pH 4.54 

EC (us/cm) 61.5 

Clay (%) 60.32 

Sand (%) 18.84 

Silt (%) 20.84 

Cation Exchange Capacity (cmol/kg) 15.89 

Bulk Density (g/cm3) 1.14 

Field capacity (%) 22.65 

 

Compost preparation for this study used weed species of S. trilobata and M. affine. The biomass 

and compost characteristics are presented in Table 2. The results indicated a decrease in the content 

of carbon (C), cellulose, lignin, hemicellulose, and the C/N ratio in the weed compost compared 
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to the weed biomass. In contrast, the content of nitrogen (N), phosphorus (P), potassium (K), 

calcium (Ca), magnesium (Mg), sulphur (S), iron (Fe), and manganese (Mn) increased. This 

suggests that microbial decomposition occurred during the composting process, lowering organic 

matter weight. 

Table 2: Characteristics of weed biomass and compost 

Characteristics Biomass Compost 

S M S M 

Carbon (%) 49.65 50.53 37.25 46.40 

Nitrogen (%) 1.66 1.67 2.77 2.84 

Phosphorus (%) 0.20 0.12 0.69 0.54 

Potassium (%) 3.06 1 5.01 1.75 

Calcium (%) 0.42 0.78 2.45 3.57 

Magnesium (%) 0.35 0.36 0.97 0.58 

Sulphur (%) 0.37 0.39 0.78 0.81 

Iron (mg/kg) 545 588 4532 1858 

Copper (mg/kg) 11.6 9.70 23.26 7.62 

Zinc (mg/kg) 71.9 45.10 164.9 96.6 

Manganese (mg/kg) 48.20 977 196 1720 

C/N 29.91 30.26 13.45 16.34 

Cellulose (%) 30 8 12 4 

Lignin (%) 38 70 36 38 

Hemicellulose(%) 20 20 2 6 

pH - - 8.81 7.81 

Caption: S = Sphagneticola trilobata L. Pruski, M = Melastoma affine D. Don 

 

3.2 Effect of Weed-based Compost on Certain Soil Chemical Properties 

 Results indicated that, overall, after harvesting, organic-C ranged from 3.01% to 4.23% (medium 

to high), total N from 0.28% to 0.38% (medium), available P from 12.00 to 27.27 ppm (high), 

exchangeable Ca from 0.37 to 0.70 cmol/kg (very low), exchangeable Mg from 0.30 to 0.44 

cmol/kg (low), and soil pH from 4.21 to 5.91 (acidic) (Balai Penelitian Tanah, 2009). Detail results 

are presented in Table 3. 
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Table 3: Selected nutrient content in the soil after sweet corn harvesting 

Treatment 

 

Total-

N (%) 

Organic-

C (%) 

Available 

P (ppm) 

Exch. Ca 

(cmol/kg) 

Exch. Mg 

(cmol/kg) 

pH 

 

Control  0.28 3.01 12.00 0.37 0.44 4.21 

S1 0.32 3.60 12.06 0.56 0.41 4.94 

S2 0.38 3.61 23.42 0.57 0.38 5.64 

S3 0.36 4.00 27.27 0.70 0.44 5.91 

M1 0.29 3.39 17.86 0.47 0.30 4.82 

M2 0.30 3.40 12.08 0.44 0.35 5.16 

M3 0.33 4.23 14.98 0.64 0.35 5.39 

Contrast Probability 

Control vs Treatment  0.0163 0.0551 0.0009 0.0025 0.1484 <0.0001 

S – M 0.0094 0.8138 <0.0001 0.0345 0.0301 0.0002 

Control vs S1, M1 0.1970 0.4672 0.0885 0.0264 0.1175 <0.0001 

S1, M1 – S2, M2 0.0865 0.9829 0.0530 0.7379 0.8644 <0.0001 

S1, S3 – M1, M3 0.0621 0.0624 0.0004 0.0077 0.3343 <0.0001 

S2, S3 – M2, M3 0.8564 0.0649 0.0228 0.0039 0.4227 0.0176 

 

The very low and low levels of exchangeable Ca and Mg in the soil may negatively impact the 

growth and yield of sweet corn. Table 2 also showed that the type and dosage of weed compost 

had distinct effects on soil properties. Organic fertilization significantly increased the content of 

total total N, organic-C, available P, exchangeable Ca, and soil pH, but did not affect exchangeable 

Mg. The application of weed compost resulted in increases of 17.9%, 23%, 49%, 52%, and 26% 

in N-total, organic-C, available P, exchangeable-Ca, and pH, respectively, compared to no 

fertilization.  

The compost treatments of S. trilobata and M. affine produced significantly different effects on 

the content of total-N, available P, exchangeable Ca, exchangeable Mg, and pH. However, organic-

C content did not differ significantly between the compost treatments. Total N, available P, 

exchangeable Ca, exchangeable Mg, and pH in soil with S. trilobata compost were 17%, 40%, 

20%, 24%, and 7.2% higher, respectively than those in soil treated with M. affine compost. 

The application of 10 ton/ha weed compost did not affect total-N, organic-C, available P, or 

exchangeable Mg, but significantly increased exchangeable Ca and soil pH compared to the 

control. Additionally, the content of total N, organic C, available P, exchangeable Ca and Mg in 

soil treated with 10 ton/ha compost were similar to those in soil treated with 20 ton/ha. However, 

soil pH was 11% higher with the 20-ton/ha dose compared to the 10-ton/ha dose.  
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Furthermore, the content of total N, organic C, and Mg did not differ between the 10 and 30 tons/ha 

doses, or between the 20 and 30 ton/ha doses. On the other hand, available P, exchangeable Ca, 

and pH in soil fertilized with 20 tons/ha compost were 41%, 31%, and 16% higher, respectively, 

compared to 10 tons/ha. Moreover, soil treated with 30 ton/ha compost had available P, 

exchangeable-Ca, and pH levels 19%, 34%, and 4.7% higher, respectively, than soil treated with 

20 tons/ha. The results of this study suggest that the application of compost up to 30 tons/ha 

continues to increase available P, exchangeable Ca, and soil pH. 

3.3 Effect of Weed-based Compost on Sweet Corn Growth and Yield 

The study results revealed that sweet corn fertilized with weed-based compost exhibited better 

growth compared to those without fertilizer (Tables 4 and 5). Weed compost significantly 

increased plant height, number of leaves, stem diameter, and leaves area by 126%, 69%, 188%, 

and 376%, respectively, compared to no fertilization (Table 4). Additionally, Table 4 shows that S. 

trilobata compost resulted in higher plant height, number of leaves, stem diameter, and leaves area 

by 20%, 18%, 35%, and 34%, respectively, compared to M. affine compost. The application of 10 

tons/ha of weed-based compost significantly improved plant height, leaf number, stem diameter, 

and leaves area compared to control. However, plants treated with S. trilobata and M. affine 

compost at 10 tons/ha, 20 tons/ha, and 30 tons/ha did not show significant differences between 

doses. 

Table 4: Effect of weed-based compost on plant height, number of leaves,  

stem diameter, and leaf area of sweet corn 

Treatment 

 

Plant height 

(cm) 

Number 

of leaves 

Stem  

diameter (mm) 

Leaves 

area (cm) 

Control 54.66 6.00 5.00 86.60 

S1 135.90 10.33 15.90 500.72 

S2 135.75 11.33 17.53 446.99 

S3 133.40 11.33 16.50 427.75 

M1 98.00 8.66 10.43 272.18 

M2 113.23 9.33 12.06 317.07 

M3 126.80 10.00 14.06 437.30 

Contrast Probability  

Control – Treatment <0.0001 <0.0001 <0.0001 <0.0001 

S - M 0.0017 0.0045 0.0001 0.0187 

Control Vs S1, M1 <0.0001 0.0003 <0.0001 0.0004 

S1, M1 – S2, M2 0.3037 0.1895 0.1352 0.9354 

S1, S3 – M1, M3 0.0834 0.0740 0.0591 0.4044 

S2, S3 – M2, M3 0.4393 0.5899 0.6461 0.3620 
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The results showed that weed-based compost significantly increased shoot weight (Table 5). The 

application of organic fertilizer from weed compost resulted in increases of 558% in fresh shoot 

weight, 581% in dry shoot weight, 382% in fresh root weight, and 868% in dry root weight 

compared to no fertilization. Additionally, S. trilobata compost led to increases of 69%, 75%, 87%, 

and 72% in fresh shoot weight, dry shoot weight, fresh root weight, and dry root weight, 

respectively, compared to M. affine compost. 

Table 5: Effect of weed-based compost on shoot and root weights of sweet corn 

Treatment 

 

Shoot fresh 

weight (g) 

Shoot dry 

weight (g) 

Root fresh 

weight (g) 

Root dry 

weight (g) 

Control 17.79 4.13 10.82 1.99 

S1 125.17 38.08 58.06 26.20 

S2 159.33 35.12 64.29 21.41 

S3 153.33 34.30 81.67 25.51 

M1 73.60 18.12 36.52 12.40 

M2 89.58 19.05 34.50 13.56 

M3 96.04 24.04 37.82 16.51 

Contrast Probability 

Control - Treatment <0.0001 <0.0001 <0.0001 <0.0001 

S - M <0.0001 <0.0001 <0.0001 0.0002 

Control vs S1, M1 <0.0001 <0.0001 0.0003 <0.0001 

S1, M1 – S2, M2 0.0186 0.7049 0.7371 0.4924 

S1, S3 – M1, M3 0.0178 0.6884 0.0626 0.5154 

S2, S3 – M2, M3 0.9809 0.4393 0.1150 0.1916 

 

Table 5 also shows that applying 10 tons/ha of weed-based compost significantly increased shoot 

fresh and dry weight, as well as root fresh and dry weight. However, shoot weight did not differ 

between the 10 and 20 ton/ha doses, except for shoot fresh weight, which was 25% higher at 20 

tons/ha compared to 10 tons/ha. A similar pattern was observed between the 10 and 30 ton/ha 

doses, where shoot weight remained unchanged, except for shoot fresh weight, which was 25% 

greater at 30 ton/ha than at 10 ton/ha. Additionally, there was no significant difference in shoot 

weight between the 20 and 30 tons/ha doses. These findings suggest that, overall, shoot weight is 

similar at dosages of 10, 20, and 30 tons/ha (Tables 4 and 5). 

Results also indicated that fertilized plants produced significantly higher sweet corn yields 

compared to those without fertilizer (Table 6). Compost fertilization increased unhusked ear 

diameter by 251% and unhusked ear diameter by 320%, while unhusked ear length increased by 
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81% and husked ear length by 217%.  In addition, sweet corn plants fertilized with S. trilobata 

compost had husked ear diameter, unhusked and husked ear length comparable to those fertilized 

with M. affine compost. However, S. trilobata compost resulted in a 17% greater unhusked ear 

diameter, an 80% higher unhusked ear weight, and an 86% higher husked ear weight compared to 

M.  affine compost. 

Table 6: Effect of weed-based compost on yield components of sweet corn 

Treatment 

 

 

Unhusked 

ear diameter 

(mm) 

Husked ear 

diameter 

(mm) 

Unhusked 

ear weight 

(g) 

Husked 

ear weight 

(g) 

Unhusked 

ear length 

(cm) 

Unhusked 

ear length 

(cm) 

Control 11.20 8.93 5.68 1.74 11.00 4.36 

S1 42.53 37.23 127.86 91.72 22.26 17.83 

S2 43.16 37.96 112.63 83.51 19.43 11.50 

S3 41.56 41.43 116.84 85.36 22.16 14.46 

M1 32.03 32.53 47.18 31.50 17.66 11.56 

M2 35.83 35.60 58.57 39.21 18.93 13.63 

M3 41.06 40.53 92.01 69.02 19.33 14.10 

Contrast Probability 

Control - 

Treatment <0.0001 <0.0001 0.0005 0.0011 0.0012 0.0003 

S - M 0.0085 0.3029 0.0028 0.0049 0.1369 0.3381 

Control vs S1, M1 <0.0001 0.0001 0.00023 0.00052 0.0031 0.0004 

S1, M1 – S2, M2 0.3801 0.5421 0.9164 0.9871 0.7058 0.2687 

S1, S3 – M1, M3 0.1214 0.0646 0.3629 0.3094 0.7085 0.8253 

S2, S3 – M2, M3 0.4699 0.1888 0.3127 0.3022 0.4580 0.3698 

 

Table 6 also shows that applying compost at a rate of 10 tons/ha significantly increased unhusked 

and husked ear diameters, unhusked and husked ear weight, and unhusked and husked ear length 

compared to the control. However, no significant differences were observed between the 10, 20, 

and 30 tons/ha doses. These findings suggest that a weed compost positively affects at dose of 10 

tons/ha.  

4. DISCUSSION 

The study demonstrated that applying organic fertilizers derived from weeds effectively increased 

total N, organic C, available P, exchangeable Ca, and the pH of Inceptisols. This nutrient 

enhancement was attributed to the additional nutrients provided by weed compost (Table 2). The 
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rise in soil pH following compost application was due to the formation of Al-organic complexes 

in the soil (Spark, 2003), which reduced H ion release from Al hydrolysis (Ifansyah et al., 2013) 

and eventually increased pH. Previous studies have indicated that mature compost increases soil 

organic matter (SOM) more effectively than immature compost due to its higher carbon content 

(Adugna, 2016). Additionally, Muktamar et al., (2022) concluded that Wedelia compost 

application improved total N, available P, exchangeable K, Ca, Mg, and soil pH in acidic soils. 

Weed-based compost of M. affine contained higher levels of N, C, K, and Ca than S. trilobata 

compost, however, its application in soil resulted in lower nutrient levels compared to S. trilobata. 

This result could be attributed to the faster decomposition rate of S. trilobata compost, as indicated 

by its lower C/N ratio (13.4) compared to M. affine (16.3). A lower C/N ratio, particularly in the 

range of 1–15, accelerates the decomposition of organic matter and enhances nitrogen release 

(Brust, 2019; Domouso et al., 2024). Likewise, S. trilobata compost had a higher cellulose content, 

whereas M. affine compost contained slightly more lignin. Since cellulose decomposes more 

readily than lignin, this further explains the faster nutrient release from S. trilobata compost. A 

study by Burhenne et al., (2013) confirms that biomass with higher cellulose and hemicellulose 

content decomposes more rapidly than materials with greater lignin content. 

Enhancement of sweet corn growth and yield due to application of S. trilobata and M. affine 

composts compared to unfertilized plants, might have attributed to increased soil fertility, 

particularly higher levels of N, C, P, Ca, and pH (Table 3), brought about these nutrients more 

available for plant uptake. Soil nutrient availability has a positive correlation with plant nutrient 

absorption (Kumar et al., 2017), which in turns is positively linked to plant growth and yield 

(Fahrurrozi et al., 2017; Agegnehu et al., 2016).   Furthermore, enhanced root development also 

contributed to better plant growth by improving the soil physical properties. Research by Widodo 

(2018) confirmed that applying compost at a rate of 25.5 kg/plot increased soil aggregate stability, 

improved soil porosity, and reduced soil bulk density compared to unfertilized soil.  

Better growth and yield of sweet corn fertilized with S. trilobata compost compared to those 

treated with M. affine compost might have resulted from higher content of N, P, Ca, Mg, and pH 

in the soil amended with S. trilobata compost. Setyowati (2008) found that planting media 

enriched with 70 g/plant and 57 g/plant of Wedelia compost exhibited higher N content and a lower 

C/N ratio compared to Chromolaena compost. Additionally, the application of S. trilobata and M. 

affine compost at rates of 10, 20, and 30 tons/ha resulted in comparable sweet corn growth and 

yield. Moreover, S. trilobata compost proved to be more effective than M. affine compost in 

promoting crop performances. 

Overall, the growth and yield of sweet corn in this study were lower than the yield potential of the 

Bonanza variety. This reduced growth may be attributed to certain limiting factors. As shown in 
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Table 3, exchangeable Ca and Mg levels in the soil after harvesting remained within the very low 

to low range. This condition likely restricted the availability of these essential nutrients for plant 

growth.  A study by Gatti et al., (2023) concluded that calcium deficiency in corn significantly 

reduces root length, turning roots dark brown and causing early symptoms of chlorosis. 

Additionally, insufficient Ca can limit cell development, while low Mg availability can hinder 

photosynthesis, as Mg is a key component of chlorophyll. According to Wang et al., (2020), 

exchangeable Mg levels below 120 mg/kg, or approximately 1 me/100g, are considered deficient. 

In this study, exchangeable Mg levels in the soil were recorded at 0.44 me/100g or lower, 

indicating a critically deficient condition. 

Another possibility is the presence of residual allelochemicals from the composting process of 

weed biomass. These compounds can inhibit seed germination and early-stage crop growth. 

Previous studies have suggested that allelochemical water extracts suppress seed germination and 

seedling growth in sorghum (Susilo et al., 2023; Susilo et al., 2024). Further research is necessary 

to determine the specific effects of residual allelochemicals in weed compost on the germination 

and growth of sweet corn. 

5. CONCLUSIONS 

The application of weed compost can enhance soil properties, including total N, organic-C, 

available P, exchangeable Ca and Mg, as well as pH in Inceptisols. Soil fertilized with S. trilobata 

compost exhibited superior properties compared to that fertilized with M. affine compost. 

Improvements in soil quality contributed to increased sweet corn growth and yield, as reflected in 

plant height, leaf number, stem diameter, shoot weight, ear diameter, ear length, and ear weight. 

The use of S. trilobata compost resulted in better sweet corn growth and yield than M. affine did.  

The highest growth and yield were observed with a compost application rate of 10 tons/ha. These 

findings are valuable for optimizing fertilization strategies on marginal soils such as Inceptisols. 
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