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1. INTRODUCTION

Red chili (Capsicum annuum L.) is a horticultural plant belonging to the Solanaceae family.
Red chili has high economic and nutritional value. The nutritional content of red chili
plants such as protein, fat, carbohydrates, calcium, vitamins (A and C) makes red chili a
commodity needed by the community for cooking ingredients, because it has a spicy taste
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and also has good nutritional content. In 100 g of chili fruit contains 90.9% water content,
31 calories, 1 g protein, 0.3 g fat, 7.3 g carbohydrates, 29 mg calcium, 24 mg phosphorus, 47
mg vitamin A and 18 mg vitamin C (Sutrisni, 2016). Red chili is very popular in Indonesia,
the growth of chili plants is influenced by several environmental factors, such as
temperature, humidity, and soil fertility. Consumption of red chili will continue to
increase from year to year due to the increasing population (Fahmi and Sujitno, 2011).

Chili cultivation often faces the problem of reduced chili production caused by many
factors including dangerous fungi, namely anthracnose disease caused by Colletotrichum.
(Fitriani et al., 2013). Attacks can occur at any time, both on young fruit and fruit that is
about to be harvested (Suwardani et al., 2014). The most severe attacks can occur during
high rainfall (Firdhausi, 2014). Anthracnose disease reduces chili production in terms of
quantity and quality. Anthracnose disease is relatively difficult to control, anthracnose
disease control generally uses synthetic fungicides, but if applied continuously can harm
non-target microbial life and environmental pollution, so it is necessary to consider other
control alternatives using biological agents. The use of biological agents to control soil-
borne pathogens (rhizosphere) is widely carried out with fairly good to very good
effectiveness, but to control pathogens that attack the phyllosphere area is still less
applied, especially in Indonesia. Trichoderma fungi have been used in the biological control
of pathogens in the rhizosphere and phyllosphere due to their broad host range. The
effectiveness of Trichoderma in suppressing seed-borne pathogens varies depending on
their individual characteristics (Soesanto, 2008).

Several previous studies have reported the success of Trichoderma which has proven
effective in controlling various pathogens including Colletotrichum because Trichoderma is
one of the fungal genera that offers great prospects for the application of environmentally
friendly agriculture, especially through its activity as a nutrient provider for plants and a
plant growth support agent. In addition, Trichoderma can be used as a biological control
and has the ability as a biofertilization agent for plants (Wachid & Sutarman, 2019).
Several Trichoderma species have been reported as biological agents in controlling plant
pathogens such as Trichoderma harzianum, Trichoderma viridae, and Trichoderma asperellum
which have a broad spectrum in various agricultural crops (Purnama, et al 2015).

The use of the fungus T. harzianum is an alternative to reduce pathogen attacks on chili
plants. The T. harzianum species, as a decomposing organism, also functions as a biological
agent and plant growth stimulator. Trichoderma harzianum has a positive effect on plant
roots, plant growth, and crop yields (Herlina and Pramesti, 2004). The application of
Trichoderma harzianum can reduce the percentage of anthracnose disease attacks caused by
the fungus Colletotrichum on local chili fruit by 36.67% (Yanty and Wahyunil, 2019). The
use of Trichoderma viride is a type of microorganism included in PGPR (Plant Growth
Promoting Rhizobacteria), which is an endophytic fungus found in plant tissue, especially
in the roots (Suanda et al., 2020).

Trichoderma asperellum is a species of Trichoderma that can increase seed germination,
increase plant growth and development such as seedling height, and increase chili plant
leaves, so it is expected to increase production. Trichoderma asperellum treatment can be
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given to seeds, so that the level of dormancy can be reduced and the percentage of
germination remains high. This treatment can be aimed at the seed coat, embryo, and
endosperm of the seed with the intention of eliminating factors inhibiting germination and
reactivating dormant seed cells According to Yuniarni (2015). This research on the effect of
soaking chili seeds with various types of Trichoderma species on red chili plants is very
important to do because this research aims to determine which Trichoderma is efficient for
the growth of red chilies and to determine the effect on the vegetative phase of red chili
plants.

2. METHOD

This research was conducted in the Laboratory of the Faculty of Agriculture, Graha
Nusantara University, Padangsidimpuan, at an elevation of 450 m above sea level from
March to April 2025. The tools used were a 9 cm diameter glass petri dish, a spatula, a
measuring cylinder, a stirring rod, an analytical balance, a knife, tweezers, a brush, a
steamer, a sprouting tray, a hand sprayer, scissors, a camera, and stationery. The materials
used in this study were local Padang chili variety seeds from West Sumatra showing
anthracnose symptoms, manure, Potato Dextrox Agar (PDA) media, distilled water, 70%
alcohol, 3% NaOCl (Sodium Hypochlorite), label paper, plastic, tissue, sterile soil,
Trichoderma harzianum, Trichoderma viride, and Trichoderma asperellum fungi (collection of
the Plant Phytopathology Laboratory, Faculty of Agriculture, Andalas University), and
fungicides.

This study used a Completely Randomized Design (CRD) with 5 treatments and 3
replications. Each seedling tray contained 36 chili seeds. The total number of seeds
observed in this study consisted of 540 seeds, or 5 treatments x 3 replications x 36
seeds/sprouting tray = 540.

P0 = Control (No soaking in Trichoderma suspension)

P1 = Trichoderma harzianum (106 conidia/90 ml water for 9 hours)

P2 = Trichoderma viride (106 conidia/90 ml water for 9 hours)

P3 = Trichoderma asperellum (106 conidia/90 ml water for 9 hours)

P4 = Fungicide (5 grams/90 ml water for 5 minutes)

Red Chili Seed Preparation and Trichoderma Application

The variety used was a local Padang variety from West Sumatra. Seeds were collected
from fruit that were physically infected with anthracnose. Only the seeds from the middle
two-thirds of the fruit were collected. These seeds were air-dried and taken to the
laboratory for testing. The seeds were randomly selected for each treatment.

Before treatment, chili seeds were disinfected by soaking them in a 3% NaOCl solution for
five minutes, followed by washing three times with sterile distilled water. The seeds were
then air-dried. The seeds were then soaked in a Trichoderma suspension for the appropriate
treatment duration, which was 9 hours. The treated seeds were then air-dried before
planting.
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Growing Media Preparation and Chili Seed Sowing

Soil and manure were mixed thoroughly in a 2:1 ratio, then placed in plastic bags and
sterilized in a steamer at 100°C for 60 minutes, then cooled for 24 hours. Each germination
tray was filled with 36 polybags of treated and untreated chili seeds. Seeds were sown in
holes approximately 1 cm deep, evenly spaced, then covered with soil and observed for 5
weeks.

Data Analysis
Observation data were analyzed using analysis of variance. If the results were significantly
different, the LSD test was performed at the 5% level.

3. RESULT AND DISCUSSION

Table 1. Germination percentage is calculated by summing the seeds that germinated 7
Days After Planting (DAP).

Treatment Growth Percentage
Control 55.6667b
Trichoderma harzianum 85.3333¢
Trichoderma viride 95.3333c
Trichoderma asperellum 95.3333c

Fungicide 0.0000a

Note: Numbers followed by the same letter in the same column indicate no significant difference between treatments
(ANOVA with LSD test at the a level of 0.05)

Table 1 shows that the analysis of variance (ANOVA) showed that soaking red chili seeds
with Trichoderma did not significantly affect germination rates. On average, treatments P2
and P3 had a relatively high germination rate of 95.3333%, while treatment P4 had the
lowest germination rate at 0.0000%.

This is likely due to factors that increase nutrient availability or provide protection against
pathogens. This is consistent with a study by Herlina and Dewi (2009) which showed that
the application of active Trichoderma sp. can enhance chili plant growth.

Based on the results of the analysis of variance (ANOVA) on chili seed soaking treatments
with various types of Trichoderma suspensions, the observed chili plant height at 7, 14, 21,
28, and 35 days after planting can be seen in the following table:

Table 2. Average Chili Plant Height at t 7, 14, 21, 28, and 35 Days After Planting (cm)
Treatment Age

Control 0.8633a 1.1967a  0.8367a 0.7767 0.8933
Trichoderma harzianum  2.1467b  3.5800b  3.4567b  2.2633 2.5467
Trichoderma viride 2.5067b  3.0967b 3.1000b 1.4933b 1.6700
Trichoderma asperellum  2.0433b ~ 3.5033b  3.3800b  2.6200 2.9600
Fungicide 0.0000a 0.9733a  3.4067a  1.8166 2.2133

Note: Numbers followed by the same letter in the same column indicate no significant difference between treatments
(ANOVA with LSD test at the a level = 0.05)
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Based on Table 2, from the results of the analysis of variance that the treatment of giving
various types of Trichoderma suspension after further testing with LSD can be seen that the
average height of chili plants in each week experienced changes indicating that there was
a significant effect on the height of chili plants at the age of 7, 14 and 21 HST while at the
age of 28 and 35 HST there was no significant difference in the height of chili plants. In
table 2, it shows that at the age of 7 HST, the highest Trichoderma treatment was in the
Trichoderma viride treatment, namely with a value of 2.5067. The Trichoderma viride
treatment was not significantly different from the Trichoderma harzianum and Trichoderma
asperellum treatments while the control and Fungicide showed a significant effect.

At 14 days after planting (DAP), the highest Trichoderma value was found in the
Trichoderma harzianum treatment, with a value of 3.5800. The Trichoderma harzianum
treatment was not significantly different from the Trichoderma viride and Trichoderma
asperellum treatments, while the control and fungicide treatments showed a significant
effect.

At 21 days after planting (DAP), the highest Trichoderma value was found in the
Trichoderma harzianum treatment, with a value of 3.4567. The Trichoderma harzianum
treatment was not significantly different from the Trichoderma viride and Trichoderma
asperellum treatments, while the control and fungicide treatments showed a significant
effect.

At 28 days after planting, the Trichoderma harzianum, Trichoderma viride, and Trichoderma
asperellum treatments had no significant effect on the control and fungicide treatments. The
average value showed that the highest Trichoderma treatment was Trichoderma asperellum,
with a value of 2.6200 cm, while the lowest was in the control treatment, with a value of
0.7767 cm.

At 35 days after planting, the Trichoderma harzianum, Trichoderma viride, and Trichoderma
asperellum treatments had no significant effect on the control and fungicide treatments. The
average value showed that the highest Trichoderma treatment was Trichoderma asperellum,
with a value of 2.9600 cm, while the lowest was in the control treatment, with a value of
0.8933 cm.

This shows that soaking with Trichoderma from each growing medium can increase
vegetative growth in the form of increased height of chili plants. Castro et al., (2009) stated
that Trichoderma also produces auxin hormones in the form of IAA (Indole Acetic Acid)
which plays a role in the elongation of plant root cells, thus causing wider and higher
nutrient absorption. This condition occurs because the applied Trichoderma is able to
protect host plants against pathogenic fungi and Trichoderma and stimulate plant growth
by producing growth hormones. This favorable condition for plants is thought to be
because the antagonistic fungus Trichoderma has a PGPF (Plant Growth Promoting Fungi)
mechanism (Suanda, 2017).

The results of the study indicate that soaking local chili seeds in various Trichoderma
fungal suspensions resulted in different results for each treatment. Observations and
analysis of the variance indicate that soaking chili seeds in various Trichoderma
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suspensions on leaf number at 7, 14, 21, 28, and 35 days after planting is shown in the
following table:

Table 3. Average number of leaves at 7, 14, 21, 28, and 35 days after planting (sheets)
Age Treatment

7 HST 14 HST 21 HST 28 HST 35 HST
Control 0.4567a 0.5800a 0.3600a 0.3800 0.5533
Trichoderma harzianum  1.0200bb 1.3200b 1.3333bc 21.4267 1.5200
Trichoderma viride 1.3167b 1.2000b 1.3267bc 0.7367 0.9100
Trichoderma asperellum  1.1833b 1.3333b 1.6200c 1.2700 1.5733
Fungicide 0.0000a 0.5733a 0.7700ab  1.2967 1.4400

Note: Numbers followed by the same letter in the same column indicate no significant difference between treatments
(ANOVA with LSD test at the a level = 0.05)

Based on the results of the analysis of variance in Table 3, it shows that at 7 days after
planting, the highest treatment was Trichoderma viride. This treatment was not significantly
different from Trichoderma harzianum and Trichoderma asperellum, but it had a significant
effect on the control and fungicide. At 7 days after planting, the highest number of leaves
was Trichoderma viride, with 1,3167 leaves.

At 14 days after planting, the highest treatment was Trichoderma asperellum. This treatment
was not significantly different from Trichoderma viride and Trichoderma asperellum, but it
had a significant effect on the control and fungicide. At 14 days after planting, the highest
number of leaves was Trichoderma asperellum, with 1,333 leaves.

At 21 days after planting, the highest leaf count was found in Trichoderma asperellum. This
treatment was not significantly different from Trichoderma wviride and Trichoderma
asperellum, but it did have a significant effect on fungicide control. At 21 days after
planting, the highest number of leaves was found in Trichoderma asperellum, with 1.6200
leaves.

At 28 days after planting, each treatment showed no significant effect. However, the
highest number of leaves was observed in the Trichoderma harzianum treatment, with
21.4267 leaves, while the lowest was found in the control, with 0.3800. At 28 days after
planting, each treatment showed no significant effect.

At 35 days after planting (DAP), no significant effect was observed for each treatment.
However, the highest number of leaves was observed for the Trichoderma asperellum
treatment, at 1.5733, while the lowest was observed for the control, at 0.5533. At 35 days
after planting, no significant effect was observed for each treatment.

Based on research by Rahmadani (2016), the propagation of Trichoderma in chili seed
media produced relatively better results. This indicates that soaking chili seeds in various
Trichoderma suspensions from each growing medium can enhance vegetative growth by
increasing the number of leaves on chili plants. The differences in vegetative growth of
chili plants in each Trichoderma growing medium treatment are likely due to the
availability of nutrients for the growth and reproduction of the Trichoderma fungus in the
growing medium.
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4. CONCLUSIONS

Based on the analysis and discussion, soaking chili seeds in various Trichoderma
suspensions from different media significantly affected the vegetative growth of local chili
plants. Trichoderma treatments significantly affected the germination rate, seedling height,
and leaf number of red chili seedlings. The percentages of treatments P1, P2, and P3 did
not significantly affect the germination rate of red chili seeds, but these three treatments
were significantly different from treatments PO and P4.

The best results for soaking local chili seeds in various Trichoderma suspensions were
found for Trichoderma viride and Trichoderma asperellum, as evidenced by the highest
germination rate, seedling height, and leaf number for Trichoderma viride and Trichoderma
asperellum.
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