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ABSTRACT 
 

This study was conducted to evaluate the biocontrol potential of Trichoderma sp., and vermicompost on 

the management of Sclerotium rolfsii and chilli plant growth under peatlands agro-climatic conditions. 

The research was conducted under the laboratory as well field condition of Palangka Raya University in 

a completely randomized factorial design. As a treatment, four doses of Trichoderma sp. i.e. 0, 5, 10, 

and 15 g/box, and three doses of Vermicompost i.e. 0, 100, and 200g/ box was used individually and in 

combination and each treatment have three replications.  Three kilograms of sterilized peat soil planting 

media were placed in the 36 plastic boxes and Trichoderma sp., and vermicompost was applied 1 week 

before the chilli seeds are planted. After 10 weeks of plantations, observations related to the disease 

intensity and chilli growth and yield were recorded. The results of the study revealed a synergistic effect 

of Trichoderma sp. and vermicompost combination in controlling the stem rot disease caused by S. 

rolfsii. Individual and combined application of Trichoderma and vermicompost had an effective range 

of 73.33-100% over the control. Further, among the various tested treatments, a combination of 

Trichoderma sp @ 5g/box with vermicompost @ 200g/box and individual application of Trichoderma 

sp @ 10g/box were found superior in the management of stem rot disease. In the case of chilli growth 

parameters, the results of the study suggested that the application of vermicompost had a significant 

effect on the chilli plant's growth and yield, while the application of Trichoderma sp. significantly 

affects the chilli plants number of leaves.  
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1 Introduction  

The peatland area of Indonesia reached 13.43 million ha, it has a 

very high potential for agricultural extension but still, it is 

unexploited. For a long time, various efforts have been made to 

promote agricultural activities in this area but have not yet yielded 

maximum results (Anda et al., 2021). The low agricultural yield of 

peatlands is closely related to the various physical and chemical 

constraints, such as water dynamics, soil acidity, soil fertility 

including a low level of macro and micronutrients such as N, P, K, 

Ca, and Mg that could become limiting factors for plant growth 

and production (Alwi & Hairani, 2007). Various efforts have been 

carried out to overcome these limitations; utilization of 

vermicompost resulting from agricultural waste could be an 

alternative to improve the quality of peat soil. 

Chilli (Capsicum frutescens) is an important vegetable commodity 

with prospective business opportunities, containing high calories, 

protein, fat, carbohydrates, calcium, vitamins A, B1, and C (Piay et 

al., 2010). Pests and diseases are some of the most important 

obstacles in cultivating chili plants, especially if the disease attack 

occurs in the early vegetative phase, it can cause plant death. Chilli 

stem rot disease caused by S. rolfsii is one of the most important 

obstacles in chilli production in Indonesia.  At an early stage, this 

fungal infection might cause up to 53.4% decreases in yield quality 

and quantity of chilli plants (Fery & Dukes, 2005). S. rolfsii is an 

important pathogenic fungus that can cause several deadly plant 

diseases including stem rot, wilting, and sprouting collapse 

(Sukamto & Dono, 2013). It is a long-lasting soil-borne fungus and 

survives in the form of sclerotia in soil, manure, and diseased plant 

debris. Due to the wide host range, facultative saprophytic nature, 

and formation of resting body like sclerotia, this pathogen can 

survive under environmental extremes and it is partly difficult to 

overcome under natural conditions, even fungicides are also not 

effective (Semangun, 1993; Sumartini, 2012). Further, excess use 

of chemical pesticides not only causing environmental pollution 

but also kill beneficial microorganisms. Biological control can be 

used as an alternative, various viruses, fungi, bacteria, or 

actinomycetes can be used as biological control agents against 

various plant pathogens (Tandon, 2008). The use of antagonistic 

microorganisms, resistant varieties, and mechanical means are 

some alternative methods that can be used for the management of 

S. rolfsii (Golafrouz et al., 2020). A combination of antagonistic 

microorganisms along with organic matter or fertilizers might be 

an alternative and have a significant effect on the management of 

S. rolfsii. Further, Supriati et al. (2007) reported that the 

combination of Trichoderma harzianum and cow manure can 

inhibited the S. rolfsii sclerotia formation. The use of biocontrol 

agents not only control the target organism but also increase the 

quantity and quality of agricultural products (Mukherjee et al., 

2003; Tjut et al., 2011). The addition of organic matter in the form 

of cow dung manure to inland peat soils can enhance the role of 

the Trichoderma sp. Fungus, both as an antagonist for plant 

diseases and a decomposer can increase the carrying capacity of 

the soil as a growing medium, which will increase plant growth 

(Pandriyani et al., 2012). 

Vermicomposting is a complex biological process that included 

many bacteria, fungi, and actinomycetes species that converts low-

value materials into higher-value products. Various studies 

conducted on the application of vermicompost or vermiwash for 

plant protection have proven to be effective in suppressing 

pathogens and pests (Ersahin et al., 2009). Further, vermicompost 

is also a rich source of macro and micronutrients and contains 

various plant growth promoting hormones such as auxins, 

gibberellins, cytokinins, and beneficial microbes which not only 

increases the plant growth and yield but also increases the diversity 

and activity of antagonistic microorganisms, which helps in the 

suppression of various pests and diseases which caused plant 

diseases (Susanna et al., 2010; Komang et al., 2015; Yatoo et al., 

2021). It is also reported that the application of vermicompost at 

the time to the nursery stage has a significant effect on the plant 

height, the number of leaves, and the width of leaves. In addition 

to this, the effect of vermicompost on seed development and seed 

growth was also reported (Pandriyani et al., 2012).  The active 

ingredient of the compost can be absorbed by the roots and enter 

the plant tissue which enhances the plant growth and resistance. 

According to Oktarina (2007), vermicompost application can 

reduce the disease intensity of the dumping disease caused by 

Rizoctonia solani in tobacco nurseries by 92.50%. The ability of 

vermicompost to suppress the intensity of pathogen attacks is also 

thought to be associated with the presence of toxic compounds in 

vermicompost that can inhibit pathogen development (Oktarina, 

2007). Similarly, Oktarina et al. (2012) reported the presence of 

ammonia in the vermicompost during the decomposition process 

that can also suppress the development of pathogens. 

There is not enough information available about the use of 

antagonistic microorganisms in combination with vermicompost 

for the management of chilli stem rot disease under peatland 

agricultural conditions, therefore, the current study was carried out 

to evaluate the effect of individual or combined application of 

antagonistic fungi Trichoderma sp., and vermicompost against 

soil-borne pathogens S. rolfsii. 

2 Materials and Methods 

This research was conducted at the Laboratory and Experimental 

Sites of the Department of Agronomy, Faculty of Agriculture, 

Palangka Raya University, Indonesia. The materials used in this 

study included the isolates of Trichoderma sp., S. rolfsii, cakra 

white chilli seeds, vermicompost, peat soil, rice, chopped corn, 

Potato Dextrose Agar (PDA) media, NPK fertilizer, and 70% 
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alcohol. A plastic box measuring 30 cm long, 25 cm wide, and 10 

cm high is used for planting chili. 

The study used a factorial completely randomized design (CRD) 

consisting of two factors. Trichoderma sp. (T) had been considered 

as a primary factor with 4 levels i.e. 0, 5, 10, and 15 g/box (equal 

to 0, 767, 1,534, and 2,300 kg ha
-1

), while the vermicompost (V) 

had been considered as a secondary factor with 3 levels i.e. 0, 100, 

and 200 g/box (equal to 0, 15.3, and 30.6 ton ha
-1

). Thus there were 

36 experimental units from 12 treatments combination and three 

replications.  Three kilograms/box of sterilized peat soil planting 

media were placed in 36 plastic boxes. Relevant dose of biocontrol 

agents Trichoderma sp., and vermicompost was inoculated in each 

pot 1 week before the chilli seeds planting. Observations related to 

the intensity of the disease, growth, and yield of chilli plants were 

taken until the plants were 10 weeks old. 

2.1 Seed nursery 

Chilli seeds were sown on the top of the soil in a nursery 

containing a mixture of peat soil and manure (2:1). The nursery 

was protected from the direct rain and sunlight. At the age of 4 

WAS (weeks after sowing), these seedlings were transferred to a 

prepared plastic box having an already prepared mixture of peat 

soil planting media with a particular dose of Trichoderma sp., and 

vermicompost. 

2.2 Preparation of planting media 

The peat soil of the planting medium is sterilized, for this, first the 

collected peat soil is dry, followed by the hand crush of large sized 

clots and sieved with a size of 5 mm and sterilized by using a drum 

steamer with a minimum temperature of 100ºC for 6 hours. From 

this, 3 kg of sterilized peat soil was filled into the selected plastic 

box having 30 cm long, 25 cm wide and 10 cm height 

measurement. 

2.3 Artificial infection of the pathogenic Sclerotium rolfsii 

Fungal pathogen S. rolfsii was multiplied on the PDA broth, and 

from this, 10g of S. rolfsii inoculum was inoculated 10 days before 

planting of chilli seeds (3 days before Trichoderma sp. application) 

in each pot containing planting medium. S. rolfsii was inoculated at 

the depth of 3 cm from the surface of the planting medium and this 

was followed by covering a thin layer of soil (Susanna et al., 2010). 

2.4 Application of Trichoderma sp., vermicompost and 

dolomite 

Isolated Trichoderma sp.  has been multiplied on the rice grain 

substrate as per the predecided treatment i.e.  0g/box (T0), 5g/box 

(T5), 10g/box (T10),  and 15g/box (T15). While three doses of the 

vermicompost i.e. 0g/box (V0), 100g/box (V100), and 200g/box 

(V200) were used as a treatment (Susanna, 2010). Individual as well 

as combined application of Trichoderma sp., and vermicompost 

was carried out 7 days before planting of chilli in the potting soil 

containing S. rolfsii and it was followed by the covering it with 

soil. Further, Dolomite @ 26.19g/box was applied 7 days before 

planting, while application of NPK fertilizer @ 0.48g/box was 

carried out two weeks after planting. 

2.5 Transplanting of chilli seedlings  

Four weeks after chilli seeds sowing, three leaves stage healthy 

chilli seeding having similar height were transplanted to planting 

medium containing plastic boxes.  Each plastic box was planted 

with 10 chili seedlings with a spacing of 7 cm between each 

seedling.  

2.6 Observation and Data collection 

Various parameters related to disease control, plant growth, and 

production has been recorded after the study. In growth 

parameters, plant height and number of leaves were measured at 1 

to 10 WAP (weeks after planting), while flowering age and yield 

were measured in the case of production parameters. Flowering 

age was observed after the plant formed flowers (bloom), while 

fruit weight was measured by weighing the harvested yellow to 

reddish color fruit. Disease intensity was observed 1 to 4 weeks 

after planting. The intensity of stem rot disease was calculated 

using the formula given by Sukamto (2003): 

I =
a

a + b
 X 100% 

where: 

I=Intensity of disease attack (%);  

a=number of dead plants;  

b=number of living plants 

Similarly, the control effectiveness was also calculated by using 

the formula given by Sukamto (2003): 

Ea =
IPk − IPp

IPk
 × 100% 

where: 

Ea  = Antagonist effectiveness;  

IPk = Disease intensity in controls (no treatment);  

IPp  = Disease intensity with treatment 

While the effectiveness values are categorized as very good (Ea > 

69%),  good (Ea = 50-69%),  less good (Ea = 30-49%) and not 

good (Ea = < 30%) as suggested by Sukamto, (2003). 
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2.7 Data Analysis 

Data related to disease intensity, number of sclerotium 

(propagules), plant height, and number of leaves/plant were 

analyzed using analysis of variance (F test) at the levels of p = 5% 

and p = 1%. If the analysis of variance results showed the 

significant effect of the treatment, it was followed by the Honestly 

Significant Difference test (HSD) at the level of p = 5%.  

3 Results and Discussion 

3.1 Disease Intensity  

Based on the analysis of variance results, it revealed that at the age 

of 1 week after planting (WAP), individual or combined 

application of Trichoderma sp., and vermicompost did not have 

any significant effect against the intensity of seedling felling 

disease in chili plants. While at the stage of 2, 3, and 4 WAP, an 

interaction effect of Trichoderma sp., and vermicompost was 

reported on the disease intensity. The mean disease intensity of 

seedling feeling chilli by the S. rolfsii pathogen is presented in 

table 1. 

The attack of S. rolfsii on chilli seedlings began from the 1 to 4 

WAP. On the first week of planting, the intensity of the S. rolfsii 

attack was reported only in the control treatment (T0V0). Afterward 

disease intensity increased with the increasing time duration and it 

was reported highest in the control treatment which was 

significantly different from other treatments (T0V0). After four 

weeks of planting, the least disease intensity was recorded in the 

various combinations of the Trichoderma sp., and vermicompost. 

While no intensity of S. rolfsii infection was not recorded in the 

treatment T10V0 and T5V200, and this might be because of the 

suppressive effect of the Trichoderma fungi against the S. rolfsii. 

In general, the antagonism mechanism of Trichoderma sp. is 

known as mycoparasitic and aggressive competitors (Baker & 

Cook, 1982). Initially, the hyphae of Trichoderma sp. grows 

lengthwise, twisted around the pathogenic fungi, and penetrated in 

the pathogenic fungi with the help of a hook-like structure called 

the haustorium, after penetration it create vacuolation, lysis inside 

the pathogenic microorganisms and finally disintegrates the 

pathogens (Tjut et al., 2011). According to Harjono &Widyastuti 

(2001) and Chatterton & Punja (2009), hyphae of Trichoderma 

penetrated the host cell with the help of cell wall degrading 

enzymes chitinase, β-1,3 glucanase, and protease and use the 

contents of the pathogenic fungi as a food source. Some time it 

damaged the cell wall of the pathogenic fungi and because of this 

the cellular contents of the pathogenic fungi came out and became 

the cause of death.  Along with cell wall degrading enzymes, 

Trichoderma sp. also produce some antibiotics such as glyotoxin 

and viridian which reduced the multiplication of pathogenic 

microorganisms (Harman, 2006; Zin & Badaluddin, 2020). 

Simultaneously Trichoderma sp.  also released some anti-fungal 

compounds of the peptaibol class and furanon compounds which 

inhibited the growth of pathogenic fungal spores and hyphae 

(Ordentlich et al., 1992; Ahluwalia et al., 2015; El-Katatny & 

Emam, 2021). The vermicompost is an organic material can 

provide a food supply to the biological control agents and plant 

root in the soil. The high intensity of disease attacks in the 

treatment T0V100 and T15V100 was thought to be due to competition 

between other microbes such as bacteria found in the growing 

media. The number of antagonist agents Trichoderma sp. 0.67 x 

10
4
 cfu in the T0V100 and T15V100 treatments was less than the 

number of other bacteria (17.67 x 10
4
 cfu), and because of this 

Trichoderma sp. possibly fighting with other microorganisms for a 

place to grow or food sources and this might reduce the antagonist 

behavior of Trichoderma sp. (Jaya et al., 2020a). 

3.2 Effectiveness of Control 

Trichoderma sp. and vermicompost, both singly or in combination 

were able to control the multiplication of S. rolfsii and can be used 

as an effective disease management strategy against the seedling 

felling disease of Chilli. This ability can be measured by 

calculating the effectiveness value as suggested by Sukamto 

(2003), and the results of Trichoderma sp., and vermicompost 

effectiveness against the seedling falling disease of chilli at the age 

of 4 WAP are presented in figure 1. 

Control effectiveness of the Trichoderma with vermicompost 

combination was reported between 73.33 - 100%, which is 

categorized as very good as per the criteria given by Sukamto 

(2003). The highest control effectiveness was found in the 

treatment having T10V0 and T5V200 with an effectiveness value of 

100%. The suppression reported in treatment T10V0 might be due 

to the mycoparasites properties of the Trichoderma sp which will 

suppress the population of the pathogenic fungi. The existence of 

antagonistic microorganisms in the soil is desirable for a long 

period; therefore it is necessary to supply foodstuffs capable of 

maintaining the survival of these biological agents. Organic matter 

applied to the soil is not only a source of nutrition for these 

antagonistic microorganisms but also helps in increasing their 

activity, stimulate the dormancy of pathogenic propagules, and 

exaggerated the fungistatic effect on soil-borne pathogens (Sunarti 

et al., 2015). The ability of vermicompost to increase the activity 

of soil microorganisms is not only during the application of 

vermicompost but can last a long time. It is found that 

microorganisms can grow continuously for almost one year after 

being given vermicompost treatment (Mulat, 2003). Similarly, 

Ersahin et al. (2009) found that vermicomposts without T. 

harzianum effectively controlled the damping-off disease of 

cucumber caused by R. solani at the rate of 20% and 30%, while 

vermicompost with and without T. harzianum can improve plant 

growth. 
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Table 1 Average Attack Intensity (%) of Sclerotium rolfsii Pathogen on Chilli on Vermicompost and Trichoderma sp. 

Observation Trichoderma (T) 
Vermicompost (V) 

V0 V100 V200 

1 WAP 

T0 10.00 0.00 0.00 

T5 0.00 0.00 0.00 

T10 0.00 0.00 0.00 

T15 0.00 0.00 0.00 

 
HSD 5 %                                          0.00   

2 WAP 

T0 20.00b 3.33a 0.00a 

T5 0.00a 0.00a 0.00a 

T10 0.00a 0.00a 0.00a 

T15 3.33a 6.67a 6.67a 

 
HSD 5 % 

 
5.44 

 

3 WAP 

T0 36.67d 13.33c 3.33ab 

T5 6.67abc 3.33ab 0.00a 

T10 0.00a 3.33ab 6.67abc 

T15 3.33ab 10.00bc 6.67abc 

 
HSD 5 % 

 
7.68 

 

4 WAP 

T0 50.00d 13.33c 3.33ab 

T5 6.67abc 6.67abc 0.00a 

T10 0.00a 3.33ab 6.67abc 

T15 3.33ab 10.00bc 6.67abc 

 
HSD 5 % 

 
7.66 

 
Figures followed by the same letter at the same time observation are not significantly different based on the 5% Honestly Significant 

Difference (HSD) test;  T0= Without Trichoderma sp; T5= Trichoderma sp @ 5 g/box, T10= Trichoderma sp @ 10 g/box; T15= Trichoderma 

sp @ 15 g/box; V0= Without Vermicompost; V100= Vermicompost @ 100 g/box V200= Vermicompost @ 200 g/box 

 

 

 
Figure 1 The effectiveness of Trichoderma sp. and Vermicompost in suppressing seedling of Chilli plants in 4 WAP  

(Here T0= Without Trichoderma sp; T5= Trichoderma sp @ 5 g/box, T10= Trichoderma sp @ 10 g/box; T15= Trichoderma sp @ 15 g/box; 

V0= Without Vermicompost; V100= Vermicompost @ 100 g/box V200= Vermicompost @ 200 g/box) 
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3.3 Plant Height and Number of Leaves 

The results related to the effects of vermicompost and Trichoderma 

spp., on plant height and the number of leaves are presented in 

figures 2, 3, 4, and 5. Figure 2 demonstrates that application 

vermicompost significantly increased the plant height and number 

of leaves at all levels of Trichoderma sp. Application of 

vermicompost at the level V100 increased plant height growth 

significantly as compared to the control (without vermicompost). 

While the higher dose of vermicompost (V200) did not tend to show 

any significant difference as compared to the V100 dose. 

Vermicompost is an organic fertilizer that uses organic materials 

such as agricultural or livestock waste through a composting 

process carried out by worms. Vermicompost plays an important 

role in increasing soil fertility by improving the ability to hold 

water, helping to provide nutrients for plants, and improving soil 

structure (Nofianti, 1999; Hardiyanti et al., 2014). Vermicompost 

has fairly higher organic matters including 24-30% organic C, 2-

2.5% total N, 1,300-1,800 ppm P2O5, and bases such as Ca, Mg, K, 

and Na, which is good for plant growth (Jaya et al., 2020b). 

On the other hand, the application of Trichoderma sp. to chilies did 

not show any significant effect on plant height and leaf number at 

all levels of vermicompost (Figure 3). Further, Trichoderma is a 

fungus that functions as an organic pesticide as well as fertilizer. 

Trichoderma parasitized various other types of fungi including 

Fusarium oxsporum, Ralstonia solanacearum, Rizoctonia solani, 

Phytopthora infestans, and others, which are known to cause root 

rot, stem rot disease to the chili plants. Further, it also inhibits the 

growth and spread of other soil born pathogens. As a biofertilizer, 

Trichoderma improves the soil structure around plant roots by 

breaking down organic substances in the soil. 

The growth pattern of chili plants in the early stages of growth 

from the first week to the fourth week tends to be the same because 

at that time the plants were still in a slow vegetative growth phase 

(Figure 4). From the fifth to the tenth week, plant growth increased 

rapidly as the plant entered in the active vegetative phase. Plant 

vegetative growth was strongly influenced by the application of 

vermicompost, especially for the plant height and the number of 

leaves. Among the various tests combinations, treatment T10V100 

shows superiority over the rest treatment in the case of vegetative 

growth. Another interesting thing is that treatment V200 increased 

both plant height and the number of leaves even in the absence of 

Trichoderma. Vermicompost treatment gives a good response to 

high growth and the number of leaves to chilli plants. 

 
Figure 2 Plant height and leaf number due to vermicompost application at several dose of Trichoderma sp. (a and b);  

Combination of Trichoderma sp. and vermicompost (c and d); Descriptions of treatments are similar to figure 1. 
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Figure 3 Number of leaves and plant height on Trichoderma sp. application and several doses of vermicompost;  

Descriptions of treatments are similar to figure 1. 
 

 
Figure 4 Height and number of leaves on Trichoderma sp application at various levels of Vermicompost;  

Descriptions of treatments are similar to figure 1.  
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Results represented in figure 5 revealed that the treatment T0 and 

T5  have a significant effect on the number of leaves and plant 

height. While Trichoderma sp. at the level of T10 and T15 with 

vermicompost at V100 level significantly increased plant height and 

leaf number. This shows that these two agents have a synergistic 

effect on the plant height and leaf number. Similar higher plant 

growth was obtained by Rahmadhaini et al.  (2017) when they 

applied vermicompost fertilizer in soybean plants. 

The vermicomposts are superior organic fertilizers because they 

not only contain various macro and micronutrients but also have 

growth hormones that are readily absorbed by the plants. The 

increase in plant height is closely related to nitrogen, 

phosphorus, and potassium. Nitrogen is the main ingredient for 

amino acids, proteins, and the formation of cell protoplasm 

which can stimulate plant growth (Manahan et al., 2016). The 

important function of phosphorus in plants is in the 

photosynthetic process, energy transfer and storage, cell division, 

enlargement, and processes in plants that can stimulate root 

growth, affecting the above-ground part's growth (Winarso, 

2005). Previous researches also suggested that potassium acts as 

an activator of various essential enzymes in photosynthesis, 

respiration and starch, and protein synthesis (Lakitan, 1996). The 

resulting photosynthate is used by plants for plant cell division 

which improved plant growth. 

According to Rahmawati (2021), the higher dosage and frequency 

of vermicompost applications will play a significant role in 

increasing plant growth because it contains various macronutrients 

such as carbon (C), nitrogen (N), phosphorus (P), potassium (K), 

and other micronutrient elements. The presence of other 

micronutrients such as zinc (Zn), copper (Cu), manganese (Mn) in 

the vermicompost also helps in fertilizing plants and inducing 

systemic plant resistance. In addition, vermicompost can also 

improve the physical properties of the soil by making the soil 

loose, increasing soil porosity and water holding capacity, which 

help the plant’s roots to go dipper and absorb more nutrients so 

that plants can become healthier more disease resistant. Besides, 

vermicompost can also improve the biological properties of the 

soil; thus beneficial microbes such as Trichoderma sp. in the soil 

will develop well and will affect the development of pathogens 

through antagonistic mechanisms. 

 
Figure 5 Plant heights and numbers of leaves due to application of various levels of Trichoderma sp.,  

Descriptions of treatments are similar to figure 1. 
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The results of the analysis of various combinations of Trichoderma 

sp. and vermicompost showed a non-synergistic effect of this 

combination on the number of leaves of chili plants for the first 

four weeks (Figures 4 and 5). Based on the average number of 

leaves and height of chili plants data, the impact of the treatment 

with Trichoderma and vermicompost only appears when the plants 

were 5 WAP.  Nutrients requirement of the chilli plants, especially 

for nitrogen elements, was recorded higher when the plants are 4 or 

5 WAP and these nitrogen elements can stimulate the overall plant 

growth including the number of leaves (Rahmadhaini et al., 2017). 

According to Cartika et al. (2016), a significant difference in the 

number of curly red chili leaves at the age of 8 WAP is probably 

related to the doses of Trichoderma sp and these researchers 

reported that 200 ml dose of Tricho-G provides the greatest 

number of leaves, which is likely the optimal dose. While the 300 

ml dose of Tricho-G reduced the number of leaves and the results 

were the same as without Tricho-G treatment. This is presumably 

due to the higher dosage of Trichoderma sp. around the plant roots 

which might be induced the competition between the plant and the 

fungus for nutrient uptake (Singh et al., 2014). 

3.4 Number of Flowers, Weight of Fresh Fruits 

Figure 6 demonstrates the effect of Trichoderma and 

vermicompost application on the number of flowers and weight of 

fresh fruit of chili. The Trichoderma sp., and vermicompost 

showed a significant effect on the generative components of plants. 

In the absence of vermicompost application, Trichoderma sp. did 

not show any effect on all generative components of chilli plants 

which suggested that vermicompost plays an important role in the 

production of flowers and fruit. In addition, the number of fruit set 

and fresh weight of chilli fruit also increases with the increasing 

dose of vermicompost. As is well known, leaves function as 

photosynthetic organs for plants, and under good growth 

conditions, the resulting photosynthate can be used for the 

development of reproductive organs such as flowers and fruit. 

Vermicompost as an organic fertilizer provides suitable nutrients 

to plants which result in higher plant growth, fruit development, 

and fruit weight. Joshi et al. (2015) stated that vermicompost 

could significantly improve the soil's physical and chemical 

properties, and increase soil nutrients, organic matter, and 

enzymatic activities (Firmansyah et al., 2019; Wirawan et al., 

2021; Bayram et al., 2021). Further, Jaya et al. (2020a) suggested 

that the application of vermicompost improves the chemical 

properties of the peat soil. 

Conclusions  

Based on the research results, it can be concluded that the 

interaction between the Trichoderma sp., and vermicompost have a 

significant effect on the controlling seedling disease caused by the 

fungus S. rolfsii. Among the tested doses, the combination 

treatment having T5V200 and T10V0 was reported best in managing 

this disease. Control effectiveness was categorized as very good 

with a control effectiveness value range of 73.33 - 100%. Further, 

the application of vermicompost also has a significant effect on the 

 
Figure 6 Number of Flowers, Weight of Fresh Fruits, and Average Weight per Fruit; Descriptions of treatments are similar to figure 1. 
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vegetative and reproductive growth of the chilli, but a 

nonsignificant interaction effect was reported in the combination of 

Trichoderma sp., and vermicompost and the single-dose treatments 

of Trichoderma sp.  
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