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ABSTRACT 
 

The consumption of red chili (Capsicum annum L.) increased annually, requiring higher 
productivity. However, this is not supported by optimal soil fertility which has a low nutrient 
content. This research aimed to examine the interaction between bioameliorant dose (B) and 
nutrient solution application interval (F) on phosphate solubilizing bacteria (PSB), available P, P 
uptake, fruit weight per plant, and fruit weight per fruit. The research was conducted using a 
Factorial Randomized Block Design with two factors and three replications (bioamelioran 
dosage: 0, 3, 6 t ha-1) and nutrient solution application interval: every one, three, and five days. 
The results showed an interaction effect on fruit weight with the best treatment being a 
bioameliorant dose of 3 t ha-1 and a nutrient solution interval once a day. The bioameliorant 
increased available P and the nutrient solution interval had influenced on soil available P and 
fruit weight per plant. Application of a bioameliorant dose of 3 t ha-1 and nutrient solution 
interval once a day produced the highest yield of chili. 

 
Keywords : Amandement Soil, Beneficial Microbes, Nutrients, Red Chili 

 
ABSTRAK 

 
Konsumsi cabai merah (Capsicum annum L.) meningkat setiap tahunnya, sehingga 

membutuhkan produktivitas yang lebih tinggi. Namun, hal ini tidak didukung oleh kesuburan 
tanah yang optimal serta memiliki kandungan nutrisi yang rendah. Penelitian ini bertujuan untuk 
mengetahui interaksi antara dosis bioamelioran (B) dan interval pemberian larutan hara (F) 
terhadap bakteri pelarut fosfat (BPF), P-tersedia, serapan P, bobot buah per tanaman, dan bobot 
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buah per buah. Penelitian dilakukan menggunakan Rancangan Acak Kelompok Faktorial dengan 
dua faktor dan tiga ulangan (dosis bioamelioran: 0, 3, 6 t ha-1) dan interval pemberian larutan 
hara: setiap satu, tiga, dan lima hari. Hasil penelitian menunjukkan adanya pengaruh interaksi 
terhadap rerata berat buah, dengan perlakuan terbaik adalah dosis bioamelioran 3 t ha-1 dan 
interval pemberian larutan hara satu kali sehari. Pemberian bioamelioran mampu meningkatkan 
P-tersedia. Interval pemberian larutan hara mempengaruhi kandungan P-tersedia tanah dan 
bobot buah per tanaman. Aplikasi bioamelioran dengan 3 t ha-1 dan interval pemberian larutan 
hara satu kali sehari menghasilkan hasil cabai merah tertinggi.  
 
Kata kunci: Cabai Merah, Mikroba Menguntungkan, Pembenah Tanah, Unsur Hara 
 

INTRODUCTION 
 

Red chili (Capsicum annuum L.) is a type 

of horticultural plant from the Solanaceae 

family. This red chili is economically valuable 

and also contains beneficial nutrients, 

including several vitamins such as vitamins A, 

C, and E, as well as carotenoids, which can 

act as anti-inflammatory and antioxidant 

agents (Bal et al., 2022). According to data 

from Badan Pusat Statistik (2024), the 

production of red chili in Indonesia in 2024 

exhibited fluctuations. In July 2024, 

production output exceeded expectations by 

66.711 tons; however, this figure represents 

a 33% decrease compared to June 2024 

production levels. The sustained escalation 

in chili consumption annually underscores 

the imperative to augment red chili 

production to align with the prevailing 

demand.In chili cultivation, nutrient-related 

problems can significantly impact plant 

health, yield, and fruit quality. 

Increasing the productivity and quality of 

chili plants can be achieved using a 

hydroponic system that employs nutrient 

solutions in plastic houses, with planting 

media such as cocopeat, rockwool, and husk 

charcoal. However, high production costs, 

including the cost of planting media, remain 

a limiting factor (Fauzi et al., 2024). The 

frequency of nutrient solution application in 

hydroponic systems, such as through drip 

irrigation, is quite intense, typically carried 

out 3-5 times a day (Thakur et al., 2023). As 

an alternative to reduce this frequency, soil 

media with the addition of ameliorants that 

can retain water and nutrients may be used. 

One potential medium is Inceptisol soil, 

although it has acidity issues that limit 

phosphorus availability (Patle et al., 2019). 

Ameliorants can help address soil acidity and 

increase the availability of essential 

nutrients for plants (Saputra & Sari, 2021). 

Ameliorants are divided into three types, 

namely inorganic, organic, and biological or 

bioameliorant (Astikoe et al., 2023). 

Bioameliorant also increase organic matter 

content, bind Al and Fe, and reduce P 

fixation, thereby increasing available P and 

plant P uptake (Hanaf et al., 2020; Dubey et 

al., 2016). Bioameliorant can also increase 

the population of phosphate-solubilizing 

bacteria that play a role in plant metabolism, 

including root formation and fruit 

development (Timofeeva et al., 2022).  

Application of bioameliorant with 

inorganic fertilizers, such as nutrient 

solutions, also increases soil bacterial 

populations and fertilizer effectiveness 

(Zhang et al., 2022). Providing the amount 

and frequency of nutrients will affect plant 

growth (Yunitasari et al., 2025). Microbes in 

bioameliorant utilize nutrients from nutrient 

solutions for growth and increase nutrient 

availability for plants (Dong et al., 2022). This 

research aims to examine the effect and 

interaction of bioameliorants and nutrient 
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solution application intervals in the 

cultivation of red chili plants on phosphate 

solubilizing bacteria populations, available P, 

P uptake and yield of red chili plants. 

 

 MATERIAL AND METHOD 

 

The experiment was conducted from 

August 2023 to January 2024 at the Bale 

Tatanen Experimental Field, Faculty of 

Agriculture, Universitas Padjadjaran. The 

land elevation is ± 750 meters above sea 

level with Inceptisols soil order (pH 6.05; 

Corganic 1.5%; N 0.23%; K 29.55 mg 100 g-1; 

CEC 23.78 cmol kg-1; and Pavailable 1.035 

mg 100 g-1). This experiment used the 

Factorial Randomized Group Design method 

consisting of two treatment factors, namely 

the bioameliorant dosage factor consisting 

of three levels and the intensity of nutrient 

solution application consisting of three 

levels. There were nine treatment 

combinations of the two factors, and each 

combination was replicated three times, 

resulting in 27 experimental units. The 

treatments or factors to be tested in this 

experiment are as follows: 

 

The first factor is the dose of bioameliorant 

(B): 

b0 = 0 t ha⁻¹ 

b1 = 3 t ha⁻¹ 

b2 = 6 t ha⁻¹ 

The second factor is the interval of nutrient 

solution application (F): 

f0 = applied once a day 

f1 = applied every three days 

f2 = applied every five days 

 

Soil Preparation 

The planting medium used is Inceptisols 

Jatinangor soil with a total mass of 10 

kilograms per polybag. Before the chili 

seedlings are transferred, Trichoderma is 

given to the planting hole in each polybag as 

a base fertilizer and to prevent soil-borne 

diseases in chili plants. Chili seedlings are 

transferred into polybags that have been 

filled with planting media that is given water 

as much as 80% of the field capacity 

(Sihotang et al., 2024). Furthermore, the chili 

seedlings that have been transferred into the 

planting hole are covered with planting 

media and watered regularly every day.  

 

Planting preparation 

Nursery was conducted using Pilar 1 

cultivar chili seeds, with seedling media 

composed of soil, cow dung manure, and 

husk charcoal in 1:2:1 ratio. Additionally, 2% 

of Trichoderma was added to the seedling 

media to prevent soil-borne diseases in chili 

plants. Once the chili seedlings reached 35 

DAS (days after sowing) and had developed 

4-5 leaves, the seedlings were transplanted. 

  

Treatment Application 

The bioameliorant was applied during the 

preparation of the planting media by mixing 

it with Jatinangor Inceptisols soil according 

to the treatment doses: 0 t ha⁻¹ (0 g plant⁻¹), 

3 t ha⁻¹ (214.2 g plant⁻¹), and 6 t ha⁻¹ (428.4 g 

plant⁻¹). The bioameliorant consisted of 

biochar (50%), sugarcane bagasse compost 

(25%), dolomite (10%), guano (10%), humic 

acid (2.5%), and biofertilizer containing 

Azotobacter sp. as nitrogen-fixing bacteria 

(1.25%) and Pseudomonas sp. As phosphate-

solubilizing bacteria (1.25%). Each polybag 

contained a mixture of soil and 

bioameliorant weighing a total of 10 Kg. 

During the vegetative phase, the AB nutrient 

solution contains macro and micro nutrient 

(stock solution A containing Ca(NO3)2, KNO3, 

Fe-EDTA, and stock solution B containing 

KH2PO4, (NH4)SO4, K2SO4(ZK), MgSO4.7H2O, 
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CuSO4, ZnSO4, H3BO3, MnSO4, and Mo-NH4) 

were applied as follows: at 1-2 weeks after 

planting (WAP) with a concentration of 800 

ppm; at 3 WAP until the end of the 

vegetative phase with a concentration of 

1.200 ppm. The third application was made 

at the onset of the generative phase, with a 

concentration of 1.600 ppm. The parameters 

observed were the population of phosphate 

solubilizing bacteria (CFU mL-1) using the 

dilution method, available P (mg kg-1) with 

Bray reagent, P uptake (mg/plant) analyzed 

by destruction method, fruit weight (g), and 

yield of chili (g). 

 

RESULTS AND DISCUSSION 

 

1. Population of phospate solubilizing 

bacteria  

Observation data and analysis of variance 

at the 5% level showed that the 

bioameliorant treatment and nutrient 

solution interval had no interaction with the 

population of phosphate-solubilizing 

bacteria at 6 weeks after planting (WAP) 

(Table 1). This is thought to be due to the 

organic matter content in the bioameliorant, 

which is still too low to optimally increase 

the population of phosphate-solubilizing 

bacteria. This organic matter can provide 

nutrients and energy for soil microbes, 

including PSB, and can also serve as a habitat 

for PSB (Lai et al., 2022). The application of 

nutrient solutions has not optimally 

increased the PSB population, likely because 

the nutrients provided are sufficient for the 

plants, causing them to reduce the secretion 

of root exudates that serve as a carbon 

source for PSB, thereby inhibiting PSB 

growth (Upadhyay et al., 2022).  

Based on Table 1, although there is no 

significant effect of nutrient solution 

application at intervals of once a day and 

every three days resulted potentially gave 

better to PSB population than other interval 

application. This can be attributed to the 

more frequent application of nutrient 

solutions, which are a type of inorganic 

fertilizer, leading to faster nutrient 

availability in the soil (Ma et al., 2023). The 

availability of various nutrients due to the 

application of inorganic fertilizers causes soil 

microbes, including PSB, to utilize these 

nutrients quickly as a source of energy for 

growth and metabolism (Kumar et al., 2022). 

This finding aligns with Dong et al. (2022), 

who stated that soil microbes utilize 

nutrients for growth, as many microbial 

metabolic processes require metal ion 

cofactors, such as manganese present in 

nutrient solutions. 

 

Table 1. Effect of independent dosage of 
bioameliorant and interval of nutrient 
solution application on population of 
phosphate solubilizing bacteria at WAP 

Treatment 
Population of PSB 

(106 CFU.mL -1) 

Bioameliorant  

0 t ha-1 4.80 a 

3 t ha-1 4.83 a 

6 t ha-1 4.83 a 

Nutrient Solution 

Interval Application 
 

once a day 5.24 a 

every three days 4.78 a 

every five days 4.43 a 

Note: Mean values followed by the same letter 
are not significantly different according to 
Duncan's Multiple Range Test at the 5% 
significance level. 

 
 

Table 1 shown that there is no 

independent effect of each treatment, 

between bioameliorant treatment and 

nutrient solution interval, on the population 

of phosphate solubilizing bacteria (PSB). 



Jurnal AGRO 12(1), 2025 

60 
 

Initial soil analysis showed a PSB population 

of 2.6 × 106 CFU mL-1. Table 1 indicates that 

the bioameliorant dose treatment 

potentially increase the PSB population, 

likely because the bioameliorants used 

contain various organic materials such as 

coconut shell biochar, sugarcane blotong 

compost, and guano, which can serve as a 

nutrient source for PSB. The addition of 

organic matter can boost the PSB population 

as it increases the soil’s C-organic content, 

which is essential for PSB (Djuuna et al., 

2022). 

 

2. Soil available P and plant P uptake 

Initial soil analysis showed that the 

Inceptisols used before treatment had an 

available P content of 1.035 mg kg-1, which is 

categorized as very low. Analysis of variance 

at the 5% level showed that bioameliorant 

treatment and nutrient solution intervals 

had no interaction effect on available P 

content. However, there were independent 

effects of each bioameliorant treatment and 

nutrient solution interval on soil available P 

content (Table 2). The absence of interaction 

may be due to the slow nutrient availability 

resulting from the application of 

bioameliorants, though these nutrients 

remain available for a long period (Baghdadi 

et al., 2018). Inorganic nutrient solutions 

provide nutrients quickly, including P 

nutrients, but only 10-30% are available to 

plants, while the rest is absorbed by colloids 

(Ibrahim et al., 2022). Continuous 

application of nutrient solutions might lead 

to more P nutrients being absorbed by 

colloids and becoming P-potential rather 

than available P. It is suspected that 

increasing the dose of bioameliorant may 

improve avaiable P. 

Table 2 shown that the independent 

treatment of bioameliorant at a dose of 6 t 

ha-1 significantly differs from the control 

treatment. Application of the bioameliorant 

at this dose increased the available soil P 

content by up to 107.3%, although the 

increase was not significantly different from 

that observed with the 3 t ha⁻¹ treatment.  

 
Table 2. Effect of independent dosage of 
bioameliorant and interval of nutrient 
solution application on available P and P 
uptake at 6 WAP 

Treatment 
Available P 
(mg kg-1) 

P Uptake 
(mg/plant) 

Bioameliorant   

0 t ha-1 8.06 a 0.54 a 

3 t ha-1 12.87 ab 0.81 a 

6 t ha-1 16.71 b 0.53 a 

Nutrient 
Solution Interval 
Application 

  

once a day 21.85 b 0.95 a 

every three days 8.52 a 0.52 a 

every five days 7.25 a 0.42 a 

Note: Mean values followed by the same letter 
are not significantly different according to 
Duncan's Multiple Range Test at the 5% 
significance level 

 

This increase in available P is attributed to 

the composition of bioameliorants, which 

includes blotong compost, guano, and bio-

fertilizers containing phosphate solubilizing 

bacteria (PSB). Blotong compost can 

enhance available P content in the soil as it is 

organic matter that releases P nutrients 

absorbed by Al and Fe, making them 

available to plants (Ramadhani et al., 2022). 

Rohmad et al. (2024) stated that applying 

more guano fertilizer increases soil available 

P content because guano, being organic 

matter, produces organic acids such as fulvic 

and humic acids that bind Al and Fe, thus 
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making more available P. The addition of bio-

fertilizer containing phosphate solubilizing 

bacteria helps increase available P content 

because PSB produces various organic acids 

that break bonds of P elements bound to Al 

and Fe in the soil (Pan & Chai, 2023). 

Based on Table 2, the independent 

treatment of nutrient solution application at 

a daily interval showed significantly different 

results compared to intervals of once every 

three days and once every five days. Daily 

application of nutrient solutions increased 

the available P content compared to other 

treatments. This is likely because the 

nutrient solution contains various macro and 

micronutrients, including P nutrients, 

making them more available when applied 

daily. This finding aligns with Liu et al. (2024), 

who reported that more frequent nutrient 

solution applications result in higher nutrient 

availability compared to less frequent 

applications. 

Observation data and analysis of variance 

at the 5% level showed that there was no 

interaction between the bioameliorant 

treatment and the nutrient solution interval 

on P uptake in chili plants. The absence of 

interaction is likely because the availability 

of P tends to be slow due to the application 

of bioameliorants, resulting in low P uptake 

by plants. Although the nutrient solution 

provides a small amount of available P, it 

further increases P potential (Ibrahim et al., 

2022). It is suggested that the dose of 

bioameliorants needs to be increased to 

improve P availability for plants, thereby 

enhancing P uptake.  

Table 2 shown that application of nutrient 

solution once a day gives the highest value of 

available P in the soil compared to 

application every three and five days. Table 

2 shown that no significant independent 

effect of the nutrient solution and interval 

treatment, on plant P uptake.  

 

3. Fruit weight  

The results of observations and variance 

analysis at the 5% level showed an 

interaction between the dose of 

bioameliorant treatment and the interval of 

nutrient solution application on the fruit 

weight. Further tests showed that the 

optimal bioameliorant dose and nutrient 

solution interval for fruit weight were a 

bioameliorant dose of 3 t ha⁻¹ and a nutrient 

solution interval of once a day (Table 3). 

 

Table 3. Effect of dosage of bioameliorant 
and interval of nutrient solution application 
on fruit weight per weight 

Treatment 

Fruit Weight (g) 

once a 
day 

every 
three 
days 

every 
five 
days 

0 t ha-1 
11.63 a 

AB 
12.94 b 

B 
8.34 a 

A 

3 t ha-1 
16.85 b 

B 
8.02 a 

A 
7.49 a 

A 

6 t ha-1 
8.76 a 

A 
8.74 a 

A 
9.40 a 

A 

Note: Numbers followed by different letters 
indicate significantly different mean values based 
on the Duncan test at a 5% significance level. 
Capital letters are read in the horizontal 
direction, comparing between two nutrient 
solution intervals on the same bioameliorant. 
Lowercase letters are read in the vertical 
direction, comparing between two 
bioameliorants at the same nutrient solution 
interval. 
 

There is an interaction between the 

bioameliorant treatment and the nutrient 

solution application interval. Bioameliorants 

and nutrient solutions increase the 

availability of macro and micro nutrients 

essential for chili plants. This aligns with the 
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statement by Hariyono and Nugroho (2021), 

that the addition of nutrient solutions and 

bioameliorants increases the fruit weight per 

chili plant, as nutrient solutions provide 

various essential nutrients, especially 

potassium and phosphate, which are crucial 

during the generative phase of chili plants. 

Bioameliorants help improve soil quality and 

facilitate nutrient absorption in the soil with 

the aid of beneficial microbes present in 

bioameliorants. The addition of 

bioameliorants with inorganic fertilizers can 

increase nutrient availability for plants, 

improve soil productivity, and enhance 

nutrient retention, thereby increasing 

fertilizer efficiency (Asadu et al., 2024). 

 

4. Yield of chili 

Observation data and analysis of variance 

at the 5% level showed that there was no 

interaction between bioameliorant 

treatment and nutrient solution interval on 

fruit weight per plant. However, there was 

an independent effect of the nutrient 

solution interval treatment on the fruit 

weight of red chili plants (Table 4). The lack 

of interaction between bioameliorants and 

nutrient solution intervals is likely because 

the bioameliorant dose could be increased 

to have a greater effect on nutrient 

availability. 

Table 4 shows that there is no 

independent effect of bioameliorant dosage 

treatment on the fruit weight per red chili 

plant. This is in line with the statement by 

Hartatik et al. (2023), which states that there 

is no significant effect of dolomite and guano 

ameliorants on fruit weight per plant 

because the doses of dolomite and guano 

added are too small to significantly increase 

nutrient availability in the soil, resulting in no 

increase in fruit weight per plant. 

Table 4 also shows that there is an 

independent effect of the nutrient solution 

interval once a day on fruit weight per red 

chili plant. This is in line with the statement 

by Padmini et al. (2023), which suggests that 

the faster the interval of nutrient solution 

application, the higher the fruit weight per 

red chili plant, due to the quicker availability 

of macro and micro nutrients required by 

plants during the generative phase, which 

leads to an increase in fruit weight per red 

chili plant. 

 

Table 4. Effect of independent dosage of 
bioameliorant and interval of nutrient 
solution application on yield per plant 

Treatment 
Yield per plant 

(g) 

Bioameliorant  

0 t ha-1 124.00 a 

3 t ha-1 103.17 a 

6 t ha-1 86.02 a 

Nutrient Solution 
Interval Application 

 

once a day 148.43 b 

every three days 93.03 a 

every five days 71.72 a 

Note: Mean values followed by the same letter 
are not significantly different according to 
Duncan's Multiple Range Test at the 5% 
significance level 
 

CONCLUSION 

 

1. The results showed an interaction effect 

on fruit weight per fruit, with the best 

treatment being a bioameliorant dose of 

3 t ha-1 and a nutrient solution interval 

once a day.  

2. The bioameliorant increased available P 

and the nutrient solution interval had 

influenced on available P and fruit 

weight per plant.  



Jurnal AGRO 12(1), 2025 

63 
 

3. A bioameliorant dose of 6 t ha⁻¹ resulted 

in the highest available P. Applying the 

nutrient solution every day produced 

the highest available P.  

4. The application of bioameliorant dose of 

3 t ha⁻¹ and the nutrient solution once a 

day produced the best fruit weight per 

fruit. 
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