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Abstract. The objective of this experiment was to investigate 
the interaction between the application of banana stem compost 
and tofu industry liquid waste on the growth and yield of Bird's 

Eye Chili (Capsicum frutescens L.). The experiment followed a 
factorial completely randomized design (CRD) with two 

factors: the first factor being the application of banana stem 
compost with four levels: 0 g/polybag, 100 g/polybag, 200 

g/polybag, and 300 g/polybag; the second factor being the 
dosage of tofu industry liquid waste with three levels: 0 ml/L 

water, 50 ml/L water, and 100 ml/L water. Based on the 
research findings, it can be concluded that the application of 300 

g/polybag of banana stem compost and 100 ml/L of tofu 
industry liquid waste resulted in increased fruit weight in Bird's 

Eye Chili, with a yield of 107.87 g. 
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1. Introduction 
The Bird's Eye Chili (Capsicum frutescens L.) is one of the potential horticultural crops to be 

developed. Bird's Eye Chili is widely used as a culinary ingredient and is rich in essential nutrients for 
human health [1-2]. Besides its spicy taste, Bird's Eye Chili contains various nutritional components 

such as fat, protein, carbohydrates, calcium, phosphorus, iron, vitamin A, B1, B2, C, as well as 
alkaloid compounds like capsaicin, oleoresin, flavonoids, and essential oils [3-4]. 

Bird's Eye Chili (Capsicum frutescens L.) is an important horticultural crop, particularly valued 
as a flavor enhancer in culinary practices. The demand for Bird's Eye Chili is high, estimated at around 

4 kg per capita per year. According to the agricultural census, in 2017, the production of Bird's Eye 
Chili reached 18,144.98 tons/ha from a harvested area of 139,199 ha. However, in 2018, the 

production declined to 12,545.57 tons/ha from a harvested area of 145,169 ha. The price increase of 
Bird's Eye Chili has contributed to the overall food inflation in Indonesia [5-6]. 

To ensure the availability and improve the quality of Bird's Eye Chili plants, the application of 
fertilizers is crucial. Fertilizers are essential factors in agricultural production. The proper use of 

fertilizers in terms of quantity, price, quality, placement, and timing significantly affects the quality 
and quantity of agricultural products. One potential organic fertilizer is compost derived from banana 

stems. Currently, banana stems are often considered waste and accumulate without proper utilization. 
However, banana stems possess the potential to be used as organic compost material [7-9]. 

In addition to the application of banana stem compost, the use of tofu industry liquid waste 
(LCIT) has been shown to enhance the growth and production of various plants, including Bird's Eye 
Chili, white mustard, cocoa, and water spinach [10-12]. Organic matter in the liquid waste contains 

essential elements such as carbon (C), hydrogen (H), oxygen (O), nitrogen (N), phosphorus (P), and 
sulfur (S), which can provide beneficial nutrients for plant growth [13-14]. The aim of this research is 

to investigate the interaction between the application of banana stem compost and tofu industry liquid 
waste on the growth and yield of Bird's Eye Chili (Capsicum frutescens L.). 

 

2. Methods 
The experiment utilized a factorial completely randomized design (CRD) with two factors: The first 

factor was the application of banana stem compost, consisting of four levels: 0 g/polybag (A0), 100 
g/polybag (A1), 200 g/polybag (A2), and 300 g/polybag (A3). The second factor was the dosage of 

tofu industry liquid waste, with three levels: 0 ml/L water (L0), 50 ml/L water (L1), and 100 ml/L 
water (L2). Each treatment was replicated three times. The data were analyzed using analysis of 

variance (ANOVA) at a significance level of 5% and 1%. If the calculated F-value exceeded the critical 
F-value at 5% or 1% significance level, Duncan's Multiple Range Test (DMRT) was conducted at a 

significance level of 5% to determine significant differences among treatment means. 
Data on the growth and yield of Bird's Eye Chili (Capsicum frutescens L.) were collected 

through periodic field observations during the plant growth period [15]. Parameters such as plant 
height, leaf area, number of branches, flowering intensity, and fruit yield were observed. Plant height 

was measured using a ruler or height measuring device, while leaf area was measured using a leaf area 
meter or through manual measurement using a leaf area formula. The number of branches was visually 

counted by observing the main branches and side branches on each plant. Flowering intensity was 
assessed by counting the number of flowers on each plant. Fruit yield was determined by harvesting 

ripe fruits from each plant and weighing them using a scale. 
The collected data were analyzed using analysis of variance (ANOVA) to test the significance 

of the treatment factors on the growth and yield of Bird's Eye Chili [16]. If significant differences were 
found among treatments, post-hoc tests such as Duncan's Multiple Range Test (DMRT) were 

conducted to determine significant differences between individual treatments [17]. Descriptive 
statistics such as means, standard deviations, and percentage calculations of growth or yield increase 

from different treatments were also performed. 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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The results of the data analysis were used to interpret the effects of the application of banana 

stem compost and tofu industry liquid waste on the growth and yield of Bird's Eye Chili. Comparisons 
between different treatments were analyzed to determine the most effective treatment. The significant 

results of the treatments were explained by examining the differences observed in the growth and yield 
parameters of the plants. Data interpretation also involved explaining the mechanisms by which 

banana stem compost and tofu industry liquid waste influence plant growth, such as improving 
nutrient availability, enhancing soil structure, or controlling pests and diseases. Additionally, data 

interpretation may involve comparisons with previous research or relevant theories to support or 
reinforce the findings of the current study. 

 

3. Result and Discussions 

3.1. Plant Hight  
Table 1 shows a significant effect of banana stem compost application on the height of Bird's Eye Chili 

plants. The application of 200 g/polybag of banana stem compost resulted in a plant height of 40.24 
cm. Increasing the dosage of banana stem compost to 200 g/polybag effectively promoted the growth 

of Bird's Eye Chili plants. This is likely due to the optimal nutrient content in the compost, which 
provides essential macro and micronutrients required for plant growth, particularly in terms of height. 
It is consistent with previous studies indicating that compost typically contains nitrogen (N) levels 

ranging from 0.10% to 0.51% [18-19]. 
On the other hand, Table 1 reveals that the application of tofu industry liquid waste (LCIT) did 

not have a significant impact on plant height. In fact, when given a dosage of 100 ml/L water, the 
height of Bird's Eye Chili plants decreased to 37.60 cm. This could be attributed to various factors, 

including the genetic traits of the plants and external factors that hinder the efficient uptake of nutrients 
present in the LCIT by the Bird's Eye Chili plants. 

 

Table 1. Height of cayenne pepper plants aged 35 HST with banana weevil compost and LCIT 

Banana 

Weevil 
Compost 

(g/polybag) 

Industrial Liquid Waste tofu  

(ml/L air) Average 
 

0 50 100 

 ..................................................cm......................................... 
0 37.53 41.00 36.00 38.17 b 

100 36.28 38.82 37.77 37.62 b 

200 42.35 40.65 37.73 40.24 a 

300 42.48 45.50 38.90 42.29 a 

Average 39.66 41.49 37.60  

KK 9.21%    

Numbers in a column followed by lowercase letters are not significantly different according to 

DNMRT 5%. 
 

3.2 Number of Main Branches 
Table 2 illustrates that the application of banana weevil compost significantly influences the number 
of main branches in cayenne pepper plants. Providing a dose of 200 g/polybag of banana weevil 

compost resulted in a count of 4.00 main branches. An additional dose of banana weevil compost at 
200 g/polybag can enhance the number of main branches in cayenne pepper plants. This effect may 

be attributed to the macro nutrients present in the banana weevil compost, such as phosphorus (P), 
which plays a crucial role in the growth and development of new shoots. It's worth noting that banana 
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weevil compost contains important elements needed by plants, like nitrogen (N), phosphorus (P), and 

potassium (K) [20-21]. Plants grown in a medium supplemented with compost tend to grow better, 
due to the relatively high macro-nutrient content in banana compost. This offers the potential to 

provide potassium in the form of organic matter in the soil medium for cultivation [22-23]. 

 
Table 2. Number of main branches of plants by adding banana weevil compost and tofu industrial 

wastewater 

Banana 

Weevil 
Compost 

(g/polybag) 

Industrial Liquid Waste tofu  

(ml/L air) Average 
 

0 50 100 

 ….…………………branches………………….…………… 
0 2.33 3.00 4.00 3.11 b 

100 3.33 4.00 3.67 3.66 b 

200 3.83 3.17 5.00 4.00 a 

300 5.66 5.17 5.50 5.44 a 

Average 3.79 3.83 4.54  

KK 24.20%    

Numbers in a column followed by lowercase letters are not significantly different according to 

DNMRT 5%. 
Table 2 also indicates that the administration of LCIT has not been effective in increasing the 

number of main branches. Upon administering a dose of 100 ml/L of water, the number of main 
branches in the cayenne pepper plant increased to 4.54 branches. This outcome might be due to the 

genetic factors of the plant and external influences, leading to the suboptimal absorption of the 
elements contained in LCIT by the cayenne pepper. 

 

3.3 Flowering Age 
Table 3 demonstrates that the application of banana weevil compost has not been able to accelerate 

the flowering period of cayenne pepper plants. With a dose of 300 g/polybag, the flowering period is 
observed at 34.39 days after sowing (DAS). This might be due to the cayenne pepper plants not 

optimally utilizing the elements contained in the banana weevil compost. 

 

Table 3. Age of flowering plants by applying banana weevil compost and tofu industrial liquid waste 

Banana 
Weevil 

Compost 
(g/polybag) 

Industrial Liquid Waste tofu 
 (ml/L water) Average 

 
0 50 100 

 ….…………………………HST……………………………. 

 
0 34.67 34.00              35.00 34.55 

100 34.66  34.00 34.17 34.27 

200 34.50  34.17 34.00 34.22 

300 34.83  34.17 34.17 34.39 

Average 34.66 B 34.08 A 34.33 B  

KK 1.09%    

Inline numbers followed by capital letters are not significantly different according to DNMRT 5%. 
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However, Table 3 also reveals that the addition of tofu industrial wastewater significantly 

impacts the flowering period of cayenne pepper plants. Administering a dose of 50 ml/L of water 
resulted in an earlier flowering period. This is likely because the industrial wastewater contains 

nutrients and organic content of nitrogen (N), phosphorus (P), and potassium (K), which play a role 
in enhancing plant growth, including accelerating the onset of flowering [24-25]. 

In summary, the data demonstrates the multifaceted impacts of banana weevil compost and tofu 
industrial wastewater on the growth and development of cayenne pepper plants. While the banana 

weevil compost significantly influenced factors like plant height and the number of main branches, it 
did not affect the flowering period of the plants. On the other hand, the application of tofu industrial 

wastewater did show a significant impact on the flowering period, hinting at the presence of nutrients 
that aid in accelerating this specific stage of development. The results underscore the importance of 

understanding the specific benefits of different types of organic matter and waste products on plant 
growth, providing valuable insights for improving agricultural practices. 

 

3.4 First Harvest Age 
Table 4 indicates that the application of banana weevil compost has not successfully accelerated the 

harvesting period of cayenne pepper plants. With a dose of 300 g/polybag, the harvesting period is 
observed at 64.16 days after sowing (DAS). This might be due to the cayenne pepper plants not fully 

utilizing the elements contained in the banana weevil compost. 
However, Table 4 also shows that the application of tofu industrial wastewater significantly 

impacts the age at first harvest of cayenne pepper plants. Administering a dose of 100 ml/L of water 

resulted in an earlier harvest period. This outcome is likely due to the nutrient content contained in 
the wastewater. 

 

Table 4. Age of the first harvest of plants by applying banana weevil compost and tofu industry liquid 

waste 

Banana Weevil 
Compost 

(g/polybag) 

Industrial Liquid Waste tofu  
(ml/L water) Average 

0 50 100 

 ….…………………………..HST……………………………. 
0 64.83 65.00 65.00 64.76 

100 64.33 64.67 64.00 64.33 

200 64.50 64.17 64.00 64.22 

300 64.50 64.00 64.00 64.16 

Average  65.54 B 64.46 A 64.25 A  

KK 0.69%    

Numbers inline followed by capital letters are not significantly different according to DNMRT 5%. 

 
Tofu wastewater is rich in organic matter, with the protein content reaching 40-60%, 

carbohydrates making up 25-50%, and fat constituting about 10%. Banana weevil compost is also an 
organic material that contains several macro and micro nutrients, including N, P, and K, and it 

contains carbohydrates which can stimulate the growth of microorganisms in the soil. In addition, the 
age of the first harvest is related to the flowering period. If the flowering period is faster, the harvest 

period will likewise be expedited [26-27]. 
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3.5 Fruit Circle 
Table 5 shows that applying banana weevil compost has a significant effect on the fruit circumference 

of the cayenne pepper plant. Applying banana weevil compost with an additional dose of 200 
g/polybag of banana weevil compost has been able to increase the fruit circumference of cayenne 

pepper plants. This is presumably because banana weevil compost can contribute nutrients and 
improve soil structure. Banana stem compost used as an additional treatment can improve soil 

structure, this makes the basis that the compost used has a high level of maturity. Apart from that, 
the content of element K is supplied by the banana cob compost. Element K functions to stimulate 

new roots to grow, as well as absorb water and strengthen plant stems [28-29]. 

 

Table 5. Circumference of fruit plants by applying banana weevil compost and tofu industrial liquid 
waste 

Banana 

Weevil 
Compost 

(g/polybag) 

Industrial Liquid Waste tofu 

(ml/L water) Average  
 

 0 50 100 

 ….……………………………cm……………………………… 
0 1.52 2.00 1.00 1.50 b 

100 1.67 1.77 1.41 1.61 b 

200 1.86 1.72 1.84 1.80 a 

300 1.93 2.12 2.27 2.10 a 

Average  1.74 1.90 1.63  

KK 18.98%    

Numbers in a column followed by lowercase letters are not significantly different according to 

DNMRT 5%. 
 

Table 5 also shows that the administration of LCIT has not been able to increase fruit 
circumference. By administering a dose of 100 ml/L of water, the fruit circumference of the cayenne 

pepper plant decreased by 1.63 cm, based on the numbers by administering LCIT it increased the 
number of branches besides that this was due to genetic factors of a plant and external factors so that 

cayenne pepper had not maximally absorbed the elements contained in LCIT. 
 

3.6 Fruit Length 
Table 6 demonstrates that the application of banana stem compost significantly influenced the fruit 
length of Bird's Eye Chili plants. Increasing the dosage of banana stem compost, specifically at 200 

g/polybag, resulted in an improvement in the fruit length of the plants. This can be attributed to the 
ability of banana stem compost to provide essential nutrients for the plants, thereby enhancing fruit 

development. Additionally, the use of banana stem compost as a treatment can also contribute to soil 
improvement and nutrient availability [30-31]. 
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Table 6. Length of plant fruit by applying banana weevil compost and tofu industrial liquid waste 

Banana 
Weevil 

Compost 
(g/polybag) 

Industrial Liquid Waste tofu  
(ml/L water) Average  

 
 0 50 100 

 ….……………………………….cm………………………… 

0 1.93 2.00 2.00 1.97 b 

100 2.19 2.05 2.08 2.10 b 

200 2.06 1.99 2.33 2,82 a 

300 2.28 2.56 2.26 3.30 a 

Average  2.11 2.15 2.16  

KK 9.24%    

Numbers in a column followed by lowercase letters are not significantly different according to 

DNMRT 5%. 

However, Table 6 indicates that the application of tofu industry liquid waste (LCIT) did not 
have a significant effect on fruit length. With a dosage of 100 ml/L of water, the fruit circumference 

of Bird's Eye Chili plants was 12.16 cm. This may be due to various factors, including genetic factors 
and external limitations that affect the plants' ability to absorb nutrients from the LCIT. 

 

3.7 Number of Fruit 

Table 7 illustrates that the application of 300 g/polybag of banana weevil compost and 100 ml/L 
water LCIT resulted in a total of 140.15 fruits. The application of different doses of banana weevil 

compost and varying doses of LCIT led to significant differences in the number of fruits obtained. 
The highest yield of fruits was observed with the treatment of 300 g/polybag of banana weevil 

compost and the administration of 100 ml/L water LCIT dose, totaling 140.15 fruit 

 

Table 7. Number of fruit plants with banana weevil compost and tofu industrial liquid waste 

Banana Weevil 
Compost 

(g/polybag) 

Industrial Liquid Waste tofu  
(ml/L water) 

0 50 100 

 ….………………………………..buah………………… 
0  83.97 Bab  88.00 Abb  97.00 Aab 

100 73.21 Cb 93.09 Ab 80.49 Bb 

200 90.81 Aa 91.17 Ab 80.79 Bb 

300 124.26 Ba  125.63 Ba  140.15 Aa 

KK 2.49%   

An inline number followed by the same capital letter and a column followed by the same lowercase 

letter were not significantly different according to DNMRT 5%. 
 

This outcome is likely due to the fact that the administration of banana weevil compost and tofu 
industrial liquid waste could enhance the fruit yield of cayenne pepper plants. This occurs by 

supplying the plants with necessary nutrients, such as phosphorus (P), which stimulates root growth 
and development, acts as a primary ingredient of adenosine triphosphate (ATP) and adenosine 

diphosphate (ADP), aids in assimilation and respiration, accelerates the process of flowering and 
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fertilization, as well as the ripening of seeds and fruit. The provision of tofu industrial liquid waste 

increases the fruit count, as previously demonstrated in a study on the effects of cow urine liquid 
organic fertilizer and tofu liquid waste on the growth of cocoa (Theobroma cacao) seedlings. The 

study found that the application of 40 ml/kg of soil cow urine and 80 ml/kg of soil tofu liquid waste 
had the most significant effect on stem diameter, plant fresh weight, and plant dry weight of cocoa 

seedlings [32-33]. 
 

3.8 Fruit Weight 
Table 8 shows that the application of 300 g/polybag banana weevil compost and 100 ml/L water 

LCIT resulted in a fruit weight of 107.87 g.  

 

Table 8. Plant fruit weight by applying banana weevil compost and tofu industrial liquid waste 

Banana Weevil 
Compost 

(g/polybag) 

Industrial Liquid Waste tofu  
(ml/L air) 

0 50 100 

 ….………………………..gram………………………….. 
0 55.98 Bb  60.00 Abc  64.00 Ab 

100 48.81 Bc 60.48 Ac   53.66 Abc 

200   65.32 ABb 71.31 Ab  63.98 Bb 

300   97.88  Ba 97.76 Ba   107.87 Aa 

KK 5.26%   

An inline number followed by the same capital letter and a column followed by the same lowercase 

letter were not significantly different according to DNMRT 5%. 

The administration of varying doses of banana weevil compost and LCIT with significant 
interaction differences impacted the fruit weight. The treatment involving 300 g/polybag of banana 

weevil compost and 107.87 g of LCIT per 100 ml/L water yielded the highest fruit weight. This is 
likely due to the fact that banana weevil compost is rich in elements such as carbon (C), nitrogen (N), 

phosphorus (P), and potassium (K). These macro elements can be limiting factors for plant growth. 
For instance, potassium (K) plays a vital role in the growth and enhancement of sugar content in 

sweet corn plants. Tofu liquid waste is known to contain several macro and micro elements essential 
for plants. These include macro elements such as nitrogen, phosphorus, and sulfur, as well as micro 

elements like iron (Fe), chloride (Cl), manganese (Mn), copper (Cu), and zinc (Zn). According to 
established research, the nitrogen element contributes to the formation of green leaves, which is crucial 

for the photosynthesis process, and aids in the formation of proteins, fats, and various other organic 
compounds. The phosphorus element assists in the formation of certain proteins, aids in assimilation 

and respiration, and expedites the processes of flowering, seed ripening, and fruit development [34-
35]. 

 

4. Conclusion 
The interaction between the application of banana stem compost and tofu industry liquid waste had a 
significant impact on the growth and yield of Bird's Eye Chili (Capsicum frutescens L.). Specifically, 

the combined treatment of 300 g/polybag of banana stem compost and 100 ml/L of tofu industry 
liquid waste resulted in a higher number of fruits (140.15 fruits) and a heavier fruit weight (107.87 

grams). Furthermore, the application of banana stem compost alone showed notable effects on the 
growth and yield of Bird's Eye Chili. Using a dosage of 200 g/polybag of banana stem compost, the 

plant height reached 40.24 cm, and the number of main branches was 4.00 branches. 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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 Similarly, the application of tofu industry liquid waste had an influence on the growth and 

yield of Bird's Eye Chili. With a dosage of 50 ml/L of tofu industry liquid waste, the flowering age 
was observed to be 34.04 days after sowing, while a dosage of 100 ml/L resulted in the first harvest 

occurring at 64.25 days after sowing. These findings demonstrate the combined and individual 
contributions of banana stem compost and tofu industry liquid waste in enhancing the growth and 

yield of Bird's Eye Chili. The optimal dosage of both organic fertilizers played a significant role in 
improving various aspects of the plant's development, including fruit quantity, fruit weight, plant 

height, number of branches, flowering age, and first harvest age 
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