é E-ISSN: 2614-0934
? SEAS (Sustainable Environment Agricultural Science)
https://www.ejournal.warmadewa.ac.id/index.php/seas

SIEALS https://doi.org/10.22225/seas.9.1.11898.01-09

The Effect of Trichoderma on The Growth and Yield of Red Chili Plants In
Andisol

Vinny Pratiwi'*, Zaitun Ritaqwin® M.Azizi > Hanim Rahayuani Ratnaningsih*

! Universitas Islam Kebangsaan Indonesia, Indonesia
2 Universitas Islam Kebangsaan Indonesia, Indonesia
3 Universitas Islam Kebangsaan Indonesia, Indonesia
4Universitas Jenderal Soedirman, Indonesia

*Corresponding author. Email: zaitunritagwin@gmail.com

Article info : Abstract

Article History: Red pepper plants (Capsicum annum L.) are one of the most important
Received: 08 April 2025 horticultural commodities in Indonesia. One effort to increase the growth
Revision: 28 April 2025 and yield of red pepper is by using biological soil fertilizers, namely

Accepted: 29 April 2025

Trichoderma, sp. Andisol is a type of soil with loose and fragile texture
Online Publication: 30 April 2025

conditions, making this type of soil very easily carried away by rainwater,
wind and landslides or experiencing erosion. This study aims to see the
effect of Trichoderma sp on the growth and yield of red chili plants
(Capsicum annum L.) on Andisol soil, which was carried out at the
Experimental Garden of the Faculty of Agricultural and Animal
Husbandry Sciences UNIKI and the UNIKI Faperta Laboratory, the study
used a Randomized Block Design Factorial Pattern (RAK) 3 x 3 with 3
replications, so that it has 9 with a combination of treatments of 20
grams, 25 grams and 30 grams. The best growth of chili plants was found
at a dose of 30 grams of Trichoderma and the best chili plant results were
found at a Trichoderma dose of 25 grams.
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1. Introduction

Red pepper (Capsicum annuum L.) is a horticultural crop that belongs to the Solanaceae family
[1}. Red pepper has high economic value and nutrition. The nutritional content contained in red
pepper plants such as protein, fat, carbohydrates, calcium, vit (A and C) makes red pepper a
commodity needed by the community for cooking ingredients [2]. The development of chili
production predictions for the next five years is expected to increase with a growth rate of 3.03%,
from 3.02 million tons in 2022 to 3.51 million tons in 2027. The estimated results between the
production produced and the required consumption are still in excess so that there is a surplus of
chili production. The development of the predicted results of the calculation of the chili balance
from 2022 to 2027 with an average growth rate of 3.03%. Predicted in 2022 there was a surplus of
1.10 million tons, in 2023 a surplus of 2.52 million tons and until 2027 a surplus of 3.94 million tons
[3].
The increasing demand for red pepper emphasizes farmers to produce red pepper in high
guantities, in order to meet the needs of all consumers chili production can be done, among others,
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through the expansion of planting areas. One of them is in the type of Andisol soil, Andisol soil is
black, porous, contains organic matter and amorphous type clays, especially allophane and a little
silica, alumina or iron hydroxide [4]. Andisol is essentially a fertile soil, especially those with rather
low to high base saturation [5]. Soils with this texture can be a problem because the loose and
crumbly texture conditions make this type of soil very easy to be carried away by rainwater, wind
and landslides or erosion as well as less than optimal cultivation land conditions due to low soil
fertility [6]. In general, farmers apply synthetic (inorganic) fertilizers in an effort to improve soil
fertility, but the use of chemical fertilizers on the land can damage the soil structure (soil becomes
hard) [7]. If not addressed properly, this can reduce red chili production. To improve soil fertility,
one of them is by enriching the planting media using microbes. One of the microbes that are widely
used is Trichoderma which is capable of symbiotic mutualism with roots and is not harmful to plants
[8]. Trichoderma sp. is the most widely used antagonistic fungus for soil pathogen control [9]. The
antagonistic properties of Trichoderma sp. can be utilized as an alternative in controlling pathogens
that are environmentally friendly [10]. Trichoderma sp. fungus also helps plants absorb certain
nutrients, especially phosphate [11]. This is because Trichoderma sp. has a role in increasing soil
microbes that will accelerate the composting process and maintain soil fertility. Apart from being a
decomposing organism Trichoderma sp. also functions as a stimulator for plant growth [12].

Based on the description and problems above, information about the use of Trichoderma
fertilizer, especially in Bireuen Regency, is still limited, therefore it is necessary to conduct research
to determine the optimum dose of Trichoderma fertilizer and objectives to be achieved in this study
are to obtain information about the response of red chili plants to the application of Trichoderma
in the planting media. The benefits of this research are to provide information obtained so that it
becomes a reference for chili farmers, especially in increasing the yield of chili plants, and is also
expected to increase the economic value of the community.

2. Materials and Methods

2.1 Location and time of research

The study was carried out from May to November 2024. This research conducted at the
Experimental Farm of the Faculty of Agricultural and Animal Sciences of the Islamic National
University of Indonesia and the Laboratory of Faperta UNIKI.

2.2 Tools and materials

The tools used in this study were hoes, soil sieves, paddles, marker stakes, stationery, plastic
ropes, scissors, sacks, autoclaves, sugar plastics and 10 kg polybags. The materials used in this study
were Trichoderma Harzianum species, obtained from the soil biology laboratory of Syiah University
and 800 kg of Andisol soil from Bener Meriah Regency. The design used in this experiment is a 3
x 3 Non Factorial Randomised Group Design (RAK) with 3 replications, so it has 9 treatment
combinations consisting of treatments: The first factor is Trichoderma (V) which consists of 3 levels:
V1 = 20 grams,V2 = 25 grams V3 =30 grams.

From these factors, 9 treatment combinations were obtained, as follows: If the results of the F
test show a significant effect, then the analysis continues with further tests using the Honest Real
Difference test (BNJ) at the 5% level (BNJ 0.05). With the formula:
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BNJ0.05 = q0.05 (p;dbA) KTA
Description: r
BNJ 0.05 : Real Honest Difference at 5% level
g0.05(p;dbA) : Standard Value q at 5% Level:number of treatments P and
degree random free
p : Number of Treatments
KTA : Randomised Centre Square
r : Number of replicates

The soil used for planting chillies is Andisol, soil removal using a hoe by taking the top soil about
0-25 cm from the soil surface, the soil that has been sieved and cleaned of impurities and then the
soil is put into polybags with 2 different sizes. Small polybags of 500 g for nursery and large ones
of 10 kg for planting until harvest. Trichoderma spwas sown evenly in the planting hole when
moving the chilli plants. Then covered with soil as much as the dose. Plant maintenance includes
watering the plants, replanting, weeding and controlling plant pest organisms. The watering
process is carried out twice a day, namely in the morning and evening. Replanting is done if there
are plants that do not grow or die.

Harvesting was carried out at the age of 90, 95, 100, 105 and 110 days after planting which was
marked by red coloured fruit. Harvesting is done by picking the fruit along with the stalk. Plant
height measurements were taken when the plants were 15, 30 and 45 HST, plant height was
measured from the base of the stem that had been marked to the tip of the highest leaf.
Observations were made on sample plants in each polybag. Measurement of plant height using a
meter, then the measurement results of sample plants were averaged in the observation table.

Measurement of stem diameter was carried out when the plants were 15, 30 and 45 HST using
a push rod. The method is to place the vernier on the base of the stem that has been marked for
measuring the diameter of the stem base.The number of leaves was calculated when the plants
were 15, 30 and 45 HST by counting the number of leaves on each stem of the chilli plant. The
number of primary branches was calculated when the plants were 45 HST by counting the number
of primary branches on each plant. Observations were made at harvest time at the age of 90, 95,
100, 105 and 110 HST days after planting by counting the number of all red pepper.

3. Results and Discussion

3.1 Effect of Trichoderma on growth and yield of chilli plants in Andisol soil

The results of the analysis of variance showed that the effect of Trichoderma chilli had a very
significant effect on the observation variable of stem diameter 15 HST and the number of fruits,
and the results of the F test also had a significant effect on the observation variable of plant height
15 HST, stem diameter 30 HST and fruit weight per plant 110 HST.
1. Plant height (cm)

The results of the F test in the analysis of variance showed that Trichoderma had a significant
effect on plant height at 15 HST and had no significant effect at 30 and 45 HST. The average plant
height at 15, 30 and 45 HST on various treatments of Trichoderma chilli can be seen in Table 1.
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Table 1.
Average plant height at 15, 30 and 45 HST on various treatments of Trichoderma Red pepper
Trichoderma Plant Height (cm)
(gram) 15 HST 30 HST 45 HST
20 5,64 a 11,01 22,49
25 7,91b 11,77 24,21
30 7,85b 13,11 23,14

BNJ 0.05 0,55 - -

Table 1 shows that the average height of chilli plants at the age of 15 HST on Trichoderma 25
grams was higher but not significantly different from Trichoderma 30 grams and significantly
different from Trichoderma 20 grams, at the age of 30 HST the height of chilli plants was higher in
Trichoderma and at the age of 45 HST the height of chilli plants was higher in Trichoderma 25 grams
although statistically not significantly different from other treatments. This statement is in line with
[13], stating that T. harzianum is a soil fungus that plays a role in decomposing soil organic matter,
where this soil organic matter contains several components of substances such as N, P, S and Mg
and other nutrients needed by plants in their growth. T. harzianum functions to break down organic
materials such as N contained in complex compounds, Nitrogen is used by plants in stimulating plant
growth and giving green colour to the leaves. [14], states that T. virens also produces the hormone
auxin in the form of IAA (Indole Asetic Acid) which plays arole in elongation of cells of plant roots,
thus causing the occurrence of nutrient uptake to be wider and higher.

2. Stem diameter (cm)

The results of the F test in the analysis of variance showed that Trichoderma had a very
significant effect on the diameter of the stem at the age of 15 HST and had no significant effect at 30
and 45 HST. The average stem diameter at 15, 30 and 45 HST on various Trichoderma treatments
can be seen in Table 2.

Table 2.
Average plant diameter at 15, 30 and 45 HST on various Trichoderma chilli treatments

Trichoderma Stem diameter per plant (cm)

(gram) 15 HST 30 HST 45 HST
20 1,27 a 1,41 2,98
25 1,43 b 1,81 3,13
30 1,50 ¢ 1,96 3,10
BNJ 0.05 0,04

Table 2 shows that the average diameter of chilli stems at the age of 15 was highest in
Trichoderma 30 which was significantly different from other Trichoderma, at 30 HST tended to be
greater in Trichoderma 30, and at 45 HST tended to be greater in Trichoderma 25 grams, although
statistically not significantly different from other Trichoderma. Compost enriched with T. harzianum
can increase plant growth.

3.  Number of leaves per plant (blade)

The results of the F test in the analysis of variance showed that Trichoderma chilli had no
significant effect on the number of leaves at 15, 30 and 45 HST. The average stem diameter at 15,
30 and 45 HST on various Trichoderma treatments can be seen in Table 3.
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Table 3.
Average number of leaves at 15, 30 and 45 HST in various treatments of Trichoderma
Trichoderma Number of leaves per plant (blade)
15 HST 30 HST 45 HST
20 grams 6,47 8,77 19,70
25 grams 6,08 8,69 20,61
6,67 9,25 21,55

Table 3 shows that the average number of chilli leaves at the age of 15, 30 and 45 HST which
tends to be more found in Trichoderma 30, although statistically not significantly different from
Trichoderma. It is suspected that local Trichoderma type 30 is able to compete with other
Trichoderma. This is evidenced in several parameters on the growth of Trichoderma 30 competing
with Trichoderma 25gram with a small difference in numbers. According to [15], that T. harzianum
functions to break down organic materials such as N contained in complex compounds, Nitrogen is
used by plants in stimulating plant growth and giving green colour to the leaves. One of the other
studies that support these results was conducted by [16], the addition of Trichoderma sp. on grape
plants increases plant growth and the number of leaves, and improves the quality of grapes
produced. These findings are in line with the results of previous studies that in the treatment of 15
grams / plant also showed the highest average plant. In line with the results of research reported
by [17], that from the results of measuring the average number of leaves from the treatment
addition of Trichoderma sp. Indicates the addition of the number of leaves along with the increase
in the concentration of Trichoderma sp. given with the highest results at 75 grams of Trichoderma
sp./kg soil pellets which produced average number of leaves 15 strands, compared with number
of leaves on control plants with only 8.75 leaves. Report [18], also supports the results of this
study, showing that the application of 25 grams of Trichoderma sp./2 kg soil pellets has been able
to increase the growth of plant height and the number of leaves on tomato (Solanum
lycopersicum) plants.

4. Root Infection Analysis

The results of the F test in the analysis of variance showed that Trichoderma had no
significant effect on root infection at 45 HST. The average 45 HST infection in various Trichoderma
treatments can be seen in Table 4.

Table 4.
Average number of root infections 45 HST in various treatments of Trichoderma red pepper
Trichoderma (gram) Root infection per plant 45 HST
20 75,42
25 80,00
30 70,50

Table 4 shows that the average root infection at the age of 45 HST is better found in
Trichoderma 25 grams although statistically not significantly different from other Trichoderma. this
is because Trichoderma sp is able to maintain soil fertility, Trichoderma sp if infecting plant roots
it will help the absorption of certain nutrients, especially phosphorus [2]. In addition, colonies of
Trichoderma sp. can enter into the root epidermis layer even more deep again which then
produces or releases various substancesthat can stimulate the formation of the body's
defence system in the plant so it is clear that this fungusis not pathogenic or parasitic for its
host plants [19]. Trichoderma sp. also affects microorganisms in the soil so that the application of
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Trichoderma sp. affects soil structure, soil binding capacity, water binding capacity and increases
nutrient availability and reduces the threat of drought, improves soil aeration and soil micro
air system, the result of which is seen in better plant growth [20].

5. Fruit weight per plant (g)

The results of the F test in the analysis showed that Trichoderma had a significant effect on the
weight of fruit per plant. The average fruit weight per plant on various Trichoderma treatments
can be seen in Table 5.

Table 5.
Average fruit weight per plant on various treatments of Trichoderma red pepper

Fruit weight per plant (g)

Trichoderma (gram)

110 HST

20 38,71b

25 54,53 c

30 31,88 a
BNJ 0.05 4,02

Notes: Numbers followed by the same letter in the same column are not significantly different at the 5%
level (BNJ test 0.05)

Table 5 shows that the heaviest average weight of chilli fruit per plant was found in the
treatment of Trichoderma 25 grams which was significantly different from the other two
TrichodermaThe same thing was found in research (21) which stated that the highest dose of
Trichoderma sp. application also showed a positive effect on vegetative growth and generative
development of plants and plant production. This is also supported by research (20) that the
combination of planting media and the application of Trichoderma sp. showed a significant
interaction on vegetative growth (height and stem diameter) and generative growth (number and
weight of fruits/plant). The results of the study (2) showed that the application of Trichoderma sp.
at the rate of 75 grams / polybag had a significant effect on the number of fruits per plant and fruit
weight. (22) also reported that the use of Trichoderma sp. differed significantly on the height of
chili plants aged 15, 30 and 45 days after planting, the number of fruits per plant, the weight of
fruits per plant and the production of red chili fruit. These research results show the potential of
using Trichoderma sp. in increasing plant growth and productivity. The mutual relationship
between Trichoderma sp. and plants is mutualism.

6. Number of productive branches per plant (branches)

The results of the F test in the analysis of variance showed that Trichoderma had no
significant effect on the number of productive branches 45 HST. The average number of productive
branches 45 HST in various Trichoderma treatments can be seen in Table 6.

Table 6.
Average number of productive branches at 45 HST on various Trichoderma chilli treatments

Number of productive branches per plant

Trichoderma (gram)

45 HST
20 5,14
25 6,04
30 5,61

Table 6 shows that the average number of productive branches at the age of 45 HST which
tends to be more found in Trichoderma 25 grams although statistically not significantly different
from other Trichoderma. According to (23) he number of primary branches is also related to the
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ability of plants to utilise their genetic potential optimally if the growing environment conditions
are in accordance with the requirements of plant growth in terms of nutrients, water and climate.
Plant vegetative growth indicators become one of the measuring instruments to determine the
growth process due to environmental influences or manipulation of the growing environment
(treatment).

The results of the F test in the analysis of variance showed that Trichoderma had a very
significant effect on the number of fruits per plant. The average number of fruits at 110 HST on
various Trichoderma treatments can be seen in Table 7.

Table 7.
Average number of fruits on various treatments of Trichoderma red pepper

Number of pieces

Trichoderma chilli (gram)

110 HST

20 14,00 b

25 16,41 c

30 11,75 a
BNJ 0.05 0,79

Table 7 shows that the highest average number of fruits per plant was found in Trichoderma 25
grams which was significantly different from the other two Trichoderma. This is thought to be an
environmental factor that affects the number of fruits with Trichoderma treatment, this is in line
with the results of research by (25), which states that high populations are due to adequate food or
energy supply plus appropriate temperature, adequate water availability, and other ecological
conditions that support plant growth and yield. The results of research by (26) reported that
Trichoderma sp. also had a positive effect on the growth of vegetative and generative
development of plants and crop yields.

4, Conclusion

Based on the results of the study, it can be concluded that the application of Trichoderma sp.
positively affects the growth and yield of chilli plants. The dose of Trichoderma had a very
significant effect on the diameter of the stem 15 HST, on the weight of wet stems 110 HST, on the
number of fruits per plant 110 HST and the dry weight of fruits per plant 110 HST, the dose of
Trichoderma also had a significant effect on plant height 15 HST, on the diameter of the stem 30
HST and the weight of fruits per plant 110 HST. The best chilli plant growth was found at a dose of
30 grams of Trichoderma and the best chilli plant yield was found at a Trichoderma dose of 25 grams.
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