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Introduction

Chilli peppers (Capsicum spp.) are a significant 
horticultural commodity in Indonesia and 

have substantial economic and social value. They 
are extensively utilized as everyday culinary spices 
and raw materials in both food and pharmaceutical 
industries (Cahya and Bangun, 2020). As members of 
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the Solanaceae family, Chilli peppers are second only 
to tomatoes in global importance and are cultivated 
as both vegetables and spice crops (Islam et al., 
2020). Among the various species, katokkon Chilli 
(Capsicum chinense Jacq.) is distinguished by its strong 
aroma and spicy flavor. This Chilli, originating from 
the highlands of Toraja, South Sulawesi, has cultural 
and economic significance, although its cultivation is 
constrained by challenges related to adaptation and 
low productivity (Bandaso, 2022). In North Toraja, 
the production of katokkon Chilli declined despite 
high local demand. Farmers report yields of up to 
28 t ha-1 under optimal conditions; however, official 
data indicate significant fluctuations: in 2021, large 
chilli production reached 837.9 t from 129 ha, but 
decreased to only 3.1 t from 3 ha in 2022 (Statistics 
Indonesia in South Sulawesi Province, 2023). This 
decline was attributed to pest and disease pressures, 
decreased soil fertility, and limited access to high-
quality seeds. As chili consumption and industrial 
demand continue to rise (Nur et al., 2023), enhancing 
productivity through sustainable cultivation 
practices has become increasingly imperative.

Sustainable land use and excessive reliance on 
inorganic fertilizers have degraded the soil structure 
and nutrient balance, thereby reducing productivity. 
Climate change has worsened soil health and yield 
instability (Mondal, 2021). Therefore, sustainable soil 
management practices are essential to restore fertility 
and maintain productivity. Organic farming is one 
of the best alternatives for improving soil health and 
ecological balance, while reducing chemical inputs 
(Dhiman, 2020). Integrating organic amendments 
with appropriate technologies has been proven to 
increase crop yields, while supporting long-term 
sustainability (Gamage et al., 2023).

Biochar, a carbon-rich product derived from the 
pyrolysis of organic biomass, has gained attention as 
an effective soil amendment agent. Its high porosity 
and surface area improve the soil structure, nutrient 
retention, and microbial activity, resulting in better 
water and nutrient use efficiency (Ceccherini et al., 
2019). The quality of biochar depends on the raw 
materials and production conditions, such as the 
temperature and residence time (Tripathi et al., 2016). 
Coconut husk, one of the main agricultural wastes in 
Indonesia, is an abundant but underutilized source of 
biochar. Indonesia produced 2.75 million t of coconuts 
by 2022, including 65,316 t in South Sulawesi 
(Directorate General of Plantations of Indonesia, 

2022). Converting coconut husk waste into biochar 
can help reduce environmental pollution and improve 
soil quality (Ramadhani and Puspitawati, 2023).

Research has shown that the application of biochar 
improves the physical and chemical properties of 
soil, leading to enhanced plant growth and yield. 
For example, Sunanryani and Nasaruddin (2023) 
found significant increases in plant height, number of 
fruits, and yield in Chilli plants treated with biochar. 
However, biochar alone cannot supply sufficient 
nutrients, and its combination with nutrient sources 
is necessary for optimal plant performance (Evizal 
and Prasmatiwi, 2023).

Liquid organic fertilizer (LOF) is a supplementary 
source of nutrients that enhances plant growth. It is 
produced through the fermentation of agricultural 
or industrial organic waste and contains macro- and 
micronutrients as well as beneficial microorganisms 
(Phibunwatthanawong et al., 2019). LOF nutrients 
are easily absorbed because organic materials are 
already decomposed. Application via foliar spraying 
or soil drenching can quickly boost plant vigor and 
nutrient uptake (Fauziah et al., 2023). Research 
has shown that LOF improves root growth, stem 
elongation, and leaf development in Chilli peppers 
(Karim et al., 2019).

Combining biochar and liquid organic fertilizers offers 
a promising approach for synergistically enhancing 
soil fertility and crop productivity. Biochar improves 
soil structure and nutrient retention, whereas liquid 
organic fertilizers provide readily available nutrients 
and stimulate microbial activity. This integrated 
organic approach can enhance root development, 
nutrient uptake, and yield stability, particularly in 
degraded soil. Therefore, this study aimed to evaluate 
the growth and yield of katokkon Chilli (Capsicum 
chinense Jacq.). with the application of coconut shell 
biochar and liquid organic fertilizer. These findings 
are expected to provide insights into effective 
organic-based management strategies for improving 
soil productivity and supporting sustainable Chilli 
cultivation systems in the highlands of Toraja, 
Indonesia.

Materials and Methods

This study was conducted in Pangli Selatan Village, 
Sesean District, North Toraja Regency, and South 
Sulawesi. This study was conducted from June to 
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December 2023. Materials used on this study were 
Katokkon chilli seeds, water, liquid organic fertilizer, 
coconut husk biochar, manure, clear cuttings, clear 
tape, and label paper were used in this study. The 
tools used in this study were hoes, shovels, trays, 
stakes, treatment boards, ropes, buckets, measuring 
cups, sprayers, scales, mulch, CCM 200+, prep glass, 
microscopes, rulers, meters, cellphones, vectors, and 
writing instruments. 

This study was conducted as an experiment using a 
2-factor factorial design with a randomized complete 
block design (RCBD) as the environmental design. 

The first factor is the coconut husk biochar (b), which 
consists of three levels:
•	 b0 : 0 kg plot-1 (control)
•	 b1 : 1.5 kg plot-1

•	 b2 : 3 kg plot-1

The second factor is liquid organic fertilizer (p), which 
consists of three levels:

•	 p0 : 0 mL L-1 (control)
•	 p1 : 3.5 mL L-1

•	 p2 : 7 mL L-1 

Thus, the nine treatment combinations were repeated 
thrice, resulting in 27 treatment combination units. 
Each experimental plot consisted of 16 plants; thus, 
the total number of plants was 432.

Research implementation
Preparation of coconut husk biochar
To produce biochar, old coconut husks are dried 
in the sun to reduce their water content. The husks 
were then placed in a furnace. Biochar combustion 
occurs through pyrolysis in a container that produces 
incomplete combustion without oxygen. The burning 
was performed in a closed furnace at 350ºC-400ºC 
for 1 h to avoid ash. After charcoal formation, the fire 
was extinguished, and the furnace was cooled. Finally, 
the coconut-husk charcoal was placed in a grinding 
machine for mashing.

Land preparation
The land was cleared of plant debris, hilled, and beds 
were made. The land was divided into plots with a 
length of 2 m and a width of 2 m, with a distance 
between plots of 30 cm, a distance between replicates 
of 40 cm, and a bed height of 30 cm. 

Nursery and preparation
Before planting, the seeds were soaked in warm water. 
The floating seeds were discarded. Seeds were planted 
in a mixture of soil, firewood husks, and chicken 
manure in equal proportions. The seedlings were 
watered every morning and evening or as needed. 
After 14 days, the seedlings were transferred to bags 
containing equal amounts of soil and chicken manure. 
At 35 days, the plants were ready to be moved to the 
beds.

Four-week-old seedlings with 4-6 leaves were 
selected for being healthy and strong. The seedlings 
grew evenly and well. Manure was used as the base 
fertilizer. It was applied once, two weeks before 
moving the plants. The manure was mixed with the 
soil using a hoe. Coconut husk biochar was added a 
week before moving the plants. The amounts were 
none (b0), 1.5 kg per plot (b1), and 3 kg per plot 
(b2), respectively. Biochar was mixed evenly with 
the soil in each plot. Black and silver plastic mulches 
were used, with black on the bottom and silver on 
top. It was installed during the day to obtain the best 
results. After installing the mulch, planting holes and 
distances were set. The distance was 50 × 60 cm in 
size. Holes were marked with raffia ropes after being 
made using a tool.

Planting and maintenance
The initial procedure involved creating a 5 cm planting 
hole. The selected chilli seedlings exhibited robust 
growth. Four-week-old Katokkon chilli seedlings 
with 4-6 leaves were ready for transplantation. The 
seedlings were then planted in the designated holes. 
Planting occurred after 3 pm to reduce plant stress 
from solar heat exposure. After transplantation, the 
seedlings were irrigated until the soil was moist. 
Application of Liquid Organic Fertilizer: Liquid 
organic fertilizer was sprayed onto the plants at 
specified dosages: p0 = 0 mL (control), p1 = 1 mL, 
and p2 = 7 mL. The treatments were applied 15, 
30, and 45 days after planting. The maintenance 
of Katokkon Chilli included watering, replanting, 
staking, and weeding. Watering occurred in the 
morning and evening until the soil was adequately 
moist or as needed. Replanting was performed if 
plants showed mortality or poor growth after seven 
days. Upright stakes were installed for each plant one 
month after transplantation to support the plants and 
fruit. Weeding was performed manually by removing 
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weeds around plants to prevent nutrient competition 
and pest habitats.

Harvesting
Chilli katokkon harvesting is performed on fruits 
that are characterized by physiological maturity 
characteristics such as dense fruit and reddish color. 
Harvesting is performed by picking the fruit with the 
stalk so that katokkon chilli can be stored for a longer 
duration. Harvesting was carried out at the age of 76 
days after transplanting and was carried out eight 
times considering that the plant had experienced 
aging, with an interval of seven days from the previous 
harvest.

Observation parameters 
The observation parameters used in this study were 
as follows:

Fruit diameter 
Fruit diameter was measured by measuring the largest 
part of the fruit using calipers. Measurements were 
conducted for each harvest.

Number of fruit per plants 
This observation was made when the plants began to 
be harvested by counting the entire harvest of each 
sample plant during harvesting. The measurements 
were taken from the first harvest until the last harvest.

Fruit weight per plant
Fruit weight was calculated as the weight of the fruit 
per sample plant from the first to the last harvest. 

Production per hectare 
This calculation was performed at the end of the 
observation period by converting the production of 
katokkon chilli plants per plot (m2) into the amount 
of production per hectare (t/ha). Production per 
hectare can be calculated using the following formula:

(Area (ha))/(Area (plot)) x Fruit Weight per Plot 

Vitamin C test 
The methods of analyzing vitamin C included when 
analyzed in the second harvests: Weigh 200-300 
g, and then it was weighed and then crushed in a 
waiting blender until a slurry was obtained. Then, 
10-30 g of slurry was weighed and placed in a 100 
mL measuring flask, and distilled water was added to 
the mark. The mixture was filtered through a Krush 
Goach or centrifuged to separate the filtrate. Take 
5-25 mL of filtrate was collected using a pipette and 
placed in a 125 mL Erlenmeyer flask. Then, 2 mL of 
1% amylum solution (soluble starch) and 20 mL of 
distilled water were added, if necessary. Titrate with 
0.01 N standard iodine.

Data analysis
All data were analyzed using analysis of variance. 
Significant data were tested with least square 
distance (LSD) for qualitative data and regression 
for quantitative data and qualitative-quantitative 
interactions (orthogonal-polynomial). All data 
analyses were performed using Microsoft Excel 365 
software.

Figure 1: Graph of bivariate correlation of fruit diameter with the application of coconut husk biochar and liquid 
organic fertilizer.
*Indicated significant on 5% error level, ** indicated significant on 1% error level, ns indicated no significant, at least r is significant in 5% 
error level is 0.67.
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Figure 2: Graph of bivariate correlation between the number of fruits per plant and the application of coconut husk 
biochar and liquid organic fertilizer. 
* Indicated significant on 5% error level, ** indicated significant on 1% error level, ns indicated no significant, at least r is significant in 5% 
error level is 0.67. 

Results

Fruit diameter 
The analysis presented in Figure 1 indicates that the 
application of liquid organic fertilizer, in the absence 
of coconut husk biochar, influenced fruit size. An 
increase in fertilizer application resulted in larger 
fruits, achieving a maximum size of 2.86 at 1.51 
mL L-1. Beyond this threshold, further addition of 
fertilizer resulted in a reduction in fruit size by 0.0086 
for every 3.5 mL L-1 increment, as represented by the 
equation y=0.0086x² + 0.0262x + 2.8, with R² = 0.6522 
and r = 0.81**. When liquid organic fertilizer was 
combined with 1.5 kg of coconut husk biochar, fruit 
size was similarly affected, although the correlation 
with fruit size was not robust. The fruit size increased 
with additional fertilizer, reaching 3.66 at 3.07 mL 
L-1. Beyond this point, further fertilizer application 
resulted in a decrease in fruit size by 0.0165 for 
every 3.5 mL L-1 added, as described by the equation 
y=0.0165x² - 0.1014x + 3.1967, with R² = 0.2435 and 
r = 0.49. Similarly, the use of liquid organic fertilizer 
with 3 kg of coconut husk biochar resulted in changes 
in fruit size without a strong correlation. The fruit size 
increased with increasing fertilizer, reaching 3.96 at 
5.65 mL L-1. Additional fertilizer beyond this point 
led to a reduction in fruit size by 0.0056 for every 
3.5 mL L-1 added, as indicated by the equation y = 
0.0056x² + 0.0633x + 3.4233, with R² = 0.1522 and 
r = 0.39.

Number of fruit per plant
Figure 2 illustrates the impact of liquid organic 
fertilizer application, in the absence of coconut 
husk biochar, on fruit yield per plant. An increase 

in fertilizer concentration correlated with an 
increase in fruit number, peaking at 20.13 fruits at 
a concentration of 1.75. Beyond this concentration, 
the fruit yield declines by 0.3446 for every 3.5 mL 
increment in fertilizer, as represented by the equation 
y=0.3446x² - 1.2062x + 17.917, with R² = 0.6002 and 
r = 0.77*. When 1.5 kg of coconut husk biochar was 
incorporated with the liquid organic fertilizer, the 
fruit yield similarly increased with higher fertilizer 
concentrations, reaching a maximum of 46.19 fruits at 
a concentration of 5.41. Further increases in fertilizer 
concentration result in a reduction of fruit yield by 
0.2993 for every 3.5 mL increase, as indicated by the 
equation y=0.2993x² + 3.2381x + 19.917, with R² = 
0.3974 and r = 0.63. A comparable trend was observed 
when 3 kg of coconut husk biochar was used. The fruit 
yield increased with higher fertilizer concentrations, 
achieving a peak of 59.51 fruits at a concentration of 
7.77. Subsequent increases in fertilizer concentration 
led to a decrease in fruit yield by 0.1939 for every 3.5 
mL increase, as described by the equation y=0.1939x² 
+ 3.0119x + 24.417, with R² = 0.3974 and r = 0.63.

Fruit weight per plant
Figure 2 depicts the effect of liquid organic fertilizer 
application on fruit yield per plant in the absence 
of coconut husk biochar. An increase in fertilizer 
concentration was associated with an increase in fruit 
number, reaching a maximum of 20.13 fruits at a 
concentration of 1.75. Beyond this concentration, fruit 
yield decreased by 0.3446 for every 3.5 mL increment 
in fertilizer, as represented by the equation y=0.3446x² 
- 1.2062x + 17.917, with R² = 0.6002 and r = 0.77*. 
When 1.5 kg of coconut husk biochar was combined 
with the liquid organic fertilizer, fruit yield similarly 
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increased with higher fertilizer concentrations, 
peaking at 46.19 fruits at a concentration of 5.41. 
Further increases in fertilizer concentration result in 
a reduction of fruit yield by 0.2993 for every 3.5 mL 
increase, as indicated by the equation y=0.2993x² + 
3.2381x + 19.917, with R² = 0.3974 and r = 0.63. A 
similar pattern was observed when 3 kg of coconut 
husk biochar was used. The fruit yield increased with 
higher fertilizer concentrations, achieving a peak of 
59.51 fruits at a concentration of 7.77. Subsequent 
increases in fertilizer concentration led to a decrease 
in fruit yield by 0.1939 for every 3.5 mL increase, as 
described by the equation y=0.1939x² + 3.0119x + 
24.417, with R² = 0.3974 and r = 0.63.

Table 1: Average production per hectare (t ha-1) 
Biochar 
(kg/plot)

Liquid organic fertilizer 
(mL/L)

Aver-
age

NP BNJα= 

0,05

0 (p0) 3.5 (p1) 7 (p2)
0 (b0) 6.44 5.62 8.17 6.74b 2.15
1.5 (b1) 7.09 8.62 7.45 7.72ab
3 (b2) 7.56 10.03 10.03 9.21a

Notes: Numbers followed by the same letter in columns (a,b) are not 
significantly different in the Tukey’s HSD test α= 0,05.

Table 2: Vitamin C content in cili katokkon (mg 100g-1)
No Treatment Vitamin C (mg 100g-1)
1. b0p0 505.17
2. b0p1 519.95
3. b0p2 564.00
4. b1p0 524.43
5. b1p1 616.97
6. b1p2 587.32
7. b2p0 487.23
8. b2p1 556.01
9. b2p2 52181

Source: Feed chemistry laboratory, faculty of animal husbandry, 
hasanuddin university, 2023. 

Production per hectare 
Analysis of variance showed that using coconut 
husk biochar alone had a significant impact on fruit 
production per hectare. However, the use of liquid 
organic fertilizer or its combination with biochar did 
not have a significant effect. According to the Tukey 
HSD test at α = 0.05 in Table 1, the highest average 
fruit production per hectare was observed with 3 kg 
of coconut husk biochar per plot (b2), which was 9.21 
t ha-1. This was not much different from using 1.5 kg 

per plot (b1), but was significantly more than using no 
biochar (b0). Bivariate analysis showed that coconut 
husk biochar had a linear response and was strongly 
linked to production per hectare (Figure 3). As the 
amount of biochar increased, the production per 
hectare also increased until it reached a maximum at 
an optimal dose of 0.95 kg. After this point, increasing 
the dose reduced production by 0.1133 for every 1.5 
kg increase in biochar per plot, following the equation 
y = 0.8206x + 6.6588, with a determination coefficient 
R² = 0.506, and a correlation coefficient r = 0.71*.
 
Vitamin C content
The observed data on the vitamin C content in Chilli 
katokkon are shown in Table 2. Based on this table, 
the treatment of 1.5 kg coconut husk biochar and 
3.5 mL L-1 liquid organic fertilizer (b1p1) tended to 
produce the highest vitamin C at 616.97 mg 100g-

1, while the treatment without 3 kg coconut husk 
biochar and without liquid organic fertilizer (b2p0) 
tended to produce the lowest vitamin C at 487.23 mg 
100g-1.

Discussion

Analysis of variance showed no significant interaction 
between coconut husk biochar and liquid organic 
fertilizer on any observed parameter. This indicates 
that both treatments independently influenced the 
growth and yield components of Capsicum chinense. 
The limited synergistic response may be attributed 
to the low availability of nutrients in the soil, as 
only manure was used as a basal fertilizer without 
inorganic supplementation. Ardianti et al. (2022) 
emphasized that adequate soil fertility is essential for 
maintaining optimal plant growth and productivity. 
The environmental conditions during the study 
limited plant development. Prolonged drought occurs 
during the vegetative stage, causing water stress and 
suppressing growth and fruit initiation. Katokkon 
Chilli, In particular, requires sufficient moisture 
for robust vegetative growth (Flowrenzhy and 
Harijati, 2017). Water scarcity can lead to reduced 
humidity, increased temperatures, and plant stress, as 
highlighted by Moeksan and Laksminiwati (2011), 
who noted that water availability is crucial for early 
growth, flowering, and fruiting. Drought during this 
phase can drastically reduce yields, whereas excessive 
moisture increases disease vulnerability. Similarly, 
Widowati et al. (2023) reported that unsuitable 
planting seasons in relation to rainfall patterns can 
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Figure 3: Graph of bivariate correlation between fruit weight per plant and application of coconut husk biochar and 
liquid organic fertilizer. 
* Indicated significant on 5% error level, ** indicated significant on 1% error level, ns indicated no significant, at least r is significant in 5% 
error level is 0.67.

lead to pest and disease outbreaks, thereby reducing 
production.
The results obtained in this study were substantially 
lower than those achieved by farmers (up to 28 t ha-¹). 
This difference reflects the inherently lower nutrient 
supply from organic fertilizers and the absence 
of synthetic inputs, which is consistent with the 
principles underlying organic farming. The main goal 
of organic farming goes beyond maximizing yield 
to include the health of soil, water, and ecosystems, 
ensuring sustainability and food security. According 
to Siregar (2023), organic farming contributes to 
environmental preservation, reduces pollution, and 
improves human health by decreasing exposure to 
chemical residues. Interestingly, the combination of 
1.5 kg coconut husk biochar and 3.5 mL L-¹ liquid 
organic fertilizer resulted in the highest vitamin C 
content in the leaves. This is likely due to sufficient, 
but not excessive, nitrogen availability, as balanced 
nitrogen encourages ascorbic acid synthesis, whereas 
excessive nitrogen can reduce it (Natanael and 
Banjarnahor, 2021). Vitamin C content is also 
influenced by fruit ripeness and the harvest stage 
(Soeparjono and Khasanah, 2023). Overripe fruits 
tend to have lower vitamin C levels because of the 
oxidative degradation of diketogulonic acid (Level 
et al., 2019). Storage duration also affects vitamin C 
retention, as noted by Oktaviana et al. (2012), who 
found that prolonged storage accelerated vitamin C 
loss through respiration and aging. Environmental 
factors, such as light intensity, also modulate vitamin 
C (Paciolla et al., 2019).

The application of coconut husk biochar significantly 
influenced fruit diameter, number of fruits per plant, 

fruit weight per plant, and yield per hectare. The 
treatment involving 3 kg plot-¹ of biochar yielded 
the highest production at 9.21 t ha-¹, which was 
statistically superior to that of the control group. This 
enhancement is likely attributable to the increased 
availability of soil phosphorus (P) and potassium 
(K), as confirmed by soil analysis. These nutrients are 
crucial for fruit development and yield (Sihombing 
et al., 2023). Biochar has been demonstrated to 
augment available P by up to 45% (Gao et al., 2019), 
whereas P and K are vital for root growth, flowering, 
and fruit set (Marlina et al., 2015; Azzahra, 2023). 
The advantageous effects of biochar are ascribed to 
its capacity to enhance soil carbon content, water 
retention, and nutrient-holding capacity (Panataria, 
2020). However, its impact may vary depending on 
the feedstock, pyrolysis conditions, soil type, and 
environmental factors (Moreno and Ghneim, 2020; 
Joseph et al., 2021). In this study, the application of 
biochar improved soil carbon, organic matter, and 
cation exchange capacity (CEC), which is consistent 
with the findings of Akmal and Bistok (2019) and 
Justang et al. (2021), who reported that biochar 
enhances soil fertility and cation concentrations, 
thereby promoting the productivity of plants.

The application of liquid organic fertilizer 
significantly influenced fruit diameter, number of 
fruits per plant, and fruit weight per plant. Optimal 
outcomes were achieved with a concentration of 7 
mL L -1, which yielded the highest number of fruits 
and fruit weight per plant. This treatment effectively 
provided nutrients essential for fruit development, 
as fruit weight is positively correlated with both the 
number and diameter of fruits (Lukmana et al., 2023; 
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Said and Fatiha, 2015). The nutrient composition 
of the liquid organic fertilizer, comprising 3.69% N, 
3.43% P₂O ₃, 3.58% K₂O, and micronutrients such 
as Fe, Mn, Zn, Cu, and B, supports this finding. 
These nutrients are readily available in liquid form, 
facilitating rapid absorption through the roots and 
leaves (Rahmawati et al., 2020; Martinez-Alcantara et 
al., 2016). However, for certain parameters, the liquid 
organic fertilizer had no significant effect, potentially 
due to suboptimal nutrient dosage or environmental 
constraints affecting nutrient uptake. Junaidi (2021) 
and Rehatta et al. (2024) observed that both nutrient 
deficiency and excess can impede plant growth, 
whereas an appropriate concentration and application 
timing are crucial (Kahar et al., 2022). Variations in 
soil pH, texture, and climate may also affect fertilizer 
efficacy. 

Conclusions and Recommendations

The present study demonstrated that both coconut husk 
biochar and liquid organic fertilizer independently 
enhanced the growth of Katokkon Chilli (Capsicum 
chinense Jacq.) However, their combined application 
did not yield additional benefits. The application of 
3 kg of coconut husk biochar per plot improved soil 
conditions, resulting in larger fruits and a yield of 9.21 
t ha-1. This improvement was attributed to the ability 
of biochar to increase soil phosphorus and potassium 
levels, which are essential for plant growth and 
fruit production. The use of 7 mL of liquid organic 
fertilizer per liter of water was optimal for achieving 
the highest fruit number and weight, indicating 
effective nutrient supply. Higher concentrations did 
not enhance the yield, suggesting a limit to nutrient 
uptake. The combination of 1.5 kg of biochar with 3.5 
mL of liquid fertilizer per liter resulted in the highest 
vitamin C content, indicating that moderate nutrient 
levels improved fruit quality. These findings suggest 
that organic materials can significantly enhance the 
growth and quality of Katokkon Chilli. To achieve 
better yields while maintaining sustainability, it is 
recommended to use 3 kg of biochar and 7 mL of 
liquid fertilizer per liter.
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