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ABSTRACT 
 

The aim of this research was to improve the use of cocopeat as a growing medium with an addition of Trichoderma 

harzianum and Aspergillus niger as bio-activators having been proven to have the ability to improve soil structure and 

enhance growth quality as well as disease resistance of plants. To achieve this target, two tests were carried out, 

namely: 1) a test for the effect of bioactive fungus dosages (0, 5, 10 and 15 g polybag-1) in the mixture of cocopeat and 
topsoil on the chili production, and 2) a test for the effect of bioactive fungus dosages (0, 5, 10 and 15% polybag-1) in 

the mixture of cocopeat and topsoil on a damping-off causing pathogen (Rhizoctonia solani). 

The first year’s research results showed that A. niger did not have a significant effect on disease index, plant height, 

number of primary branches, harvesting period and fruit length. However, the dosage of A. niger had an effect on the 

number of secondary branches, flowering period and fruit weight, where the best response was obtained from the 

treatment A2 (10 g polybag-1). On the other hand, the effect of T. Harzianum on the plant height, number of primary 

and secondary branches, harvesting period and fruit length was not significant, but significant on the flowering period 

and fruit weight, where the best response was obtained from the treatment T2 (10 g polybag-1).  
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INTRODUCTION 

 

A coconut fruit is composed of 35 percentcoir, 12 
percent shell, 28 percent flesh and 25 percent water. 

Indonesia’s coconut crops are the largest in the world with 

a share of 31.2 percent of of the world’s total coconut-

growing field. The second rank is occupied by the 

Phillippines (25.8 percent share), followed by India (16.0 

percent share), Sri Lanka (3.7 percent share) and Thailand 

(3.1 percent share). In terms of production, however, 

Indonesia apparently ranked second below the 

Philippines. India and Srilanka are the largest producers of 

coconut coir products. 

The application of compost products in the 
improvement of soil structure gains considerable attention 

due to its effects, not only in improving the quality of plant 

growth, but also apparently in controlling soil-borne disease 

efficiently (Ersahin et al., 2009). The fungus Rhizoctonia 

solani Kuhn causes damping-off, root rot and stem cancer 

in many crops, especially chili (Khandaker et al., 2008). 

According to the results of the research by Dr Geoff 
Creswell from Creswell Horticultural Service, Australia, 

the growing medium cocopeat can retain water up to 73 

percent. From the 41 ml water irrigated through a layer of 

cocopeat, only 11 ml is wasted. This figure is substantially 

higher than that of sphagnum moss, which is only 41 

percent. In general, the pH of cocopeat is 5.8-6. In 

Indonesia, the utilization of cocopeat for planting 

vegetables is considered rare. Cocopeat is able to reduce 

excessively high day/night differential. Organic media 

absorb heat in the daytime and release it in the nighttime 

gradually. As a result, the temperature of the media tends 
to remain stable (Wiguna, 2007). 

The decomposition of coconut coir dust is highly 

influenced by the environment and the type of microbes 

that are able to accelerate the process of coir dust 
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decomposition, especially reducing the C/N ratio and 

breaking down lignin and cellulosa compounds. The 

management of farm waste using microbes such as 

Aspergillus sp. or Rummio bacillus will yield organic 

fertilizers with better quality compared to ordinary organic 

fertilizers (Directorate General of Plantation, 2006). 

The fungus Trichoderma was first introduced by 

Person in 1794. However, its potential as a biological 

agent for controlling soil-borne fungi such as Rhizoctonia 

solani was suggested by Weindling in 1932 (Abed, 2005). 
The fungus T. Harzianum is a species from the genus 

Trichoderma, which is the most effective biological agent 

against some soil-borne pathogenic fungi. Some studies 

have demonstrated its ability in controlling the pathogenic 

fungus R. Solani. Additionally, this fungus is also able to 

expand the roots and boost plant growth (Gveroska & 

Ziberoski, 2011). 

Aspergillus niger is a filamentous species with 

conidia pitch-black or brownish black in color and circle 

in shape. This fungus produces cellulose (Gandjar, 2006). 

The work of Yuleli (2009) shows that the application 
of Aspergillus niger singly or in combination can increase 

growth and leaf absorption of nitrogen, potassium and 

calcium of H. Brasiliensis in peat bogs (Isroi, 2008). 

Rhizoctonia solani is a soil-borne pathogen causing 

damping-off and root rot in vegetable crops, especially in 

the greenhouse cultivation system (Ezra & Gobel, 2003). 

Planting chili may face different problems (risks), 

including cultivation techniques, element deficiency, pest 

and diseases, etc. One of the diseases infecting chili plants 

is damping-off, whose symptoms cover drooping due to 

stem rot caused by Phytium sp. &Rhyzoctonia sp. 

(Prabowo, 2007). 
 

MATERIALS AND METHODS 

 

Place and time of research 

The first research was conducted at the experimental 

garden of the Faculty of Agriculture of Universitas 

Pembangunan Panca Budi Medan situated on Jalan 

Abdulah Lubis, Medan Petisah District, Madya Medan 

City, North Sumatera. Meanwhile, the second research 

was conducted at the greenhouse of Universitas Sumatera 

Utara at an elevation of ± 60 m dpl. This research was 
started in March 2014 and ended in October 2015. 

 

Materials and tools 

The materials used in this research were topsoil, 

cocopeat, Aspergillus niger, Tricoderma harziannum, TM 

007 variety chili seeds, 35 x 45 cm polybags, NPK Phonska 

fertilizer, Za, Hak, Mashitam, some types of pesticides, 

including Super Ca, Dahsyat, Temes, Paniran, Pastidor, 

Pegasus, Akopol, Growth Regulator Atonic, PDA (Potato 

Dextrose Agar), Instan, PDB (Potato Dextrose Broth), rice 

bran, corn, topsoil, basic fertilizer namely compost, sand, 

alcohol 96%, aquades, bayclin and soap. 
The tools used in this research were hoe, measure 

tape, machete, babat machete, watering can, handsprayer, 

keep solo, roller, measure tape, electric scale, measuring 

cup, autoclave, hot plate and stirer, beaker glass, 

erlenmeyer flask, Petridis, heat-resistant plastic, absorbent 

paper, inoclating loop, steamer’s cage, stove, measuring 

pipette, test tube, air flow laminar box, bucket, stationary 

and other tools supporting the research. 

Both studies used Factorial Randomized Block 

Design with the following treatments: 

 

1. The effect of Cocopeat and Bio-activator on the 

Improvement of Chili Plant (Capsicum annuum 

L.) Production 

Factor I: Aspergillus niger “(A)”, consisting of 4 dosages, 

namely A0 = 0 g (control), A1 = 5 g polybag-1, A2 = 10 g 
polybag-1, A3 = 15 g polybag-1, and Factor II: Tricoderma 

harziannum “(T)”, consisting of 4 dosages, namely T0 = 0 

g (control), T1 = 5 g polybag-1, T2 = 10 g polybag-1, T3 = 

15 g polybag-1. 

 

2. The Effect of Cocopeat and Bio-activator on the 

Control of Damping-Off (Rhizoctonia solani) in 

Chili Plants (Capsicum annuum L.) 

Factor I: Aspergillus niger “(A)”, consisting of 4 dosages, 

namely A0 = 0 g (control), A1 = 1 g polybag-1, A2 = 2 g 

polybag-1, A3 = 3 g polybag-1, and Factor II: Tricoderma 
harziannum “(T)”, consisting of 4 dosages, namely T0 = 0 

g (control), T1 = 5 g polybag-1, T2 = 10 g polybag-1, T3 = 

15 g polybag-1. 

 
Observation Parameters  
1. The Influence of Cocopeat and Bio-activator in 

Improving the Production of Chili Plant 

(Capsicum annum L).  

The researchers examined the influence of coco peat 

and bio-activator by observing the plant’s height (cm), 

flower age (day), harvest age (day), fruit weight (gram) 

and fruit length (cm). 

 

2. The Influence of Cocopeat and Bio-activator in 

Controlling Damping-Off (Rhizoctonia solani) in 

Chili Plant (Capsicum annum L).  

The researchers examined the influence of coco peat 

and bio-activator in controlling Damping-Off 

(Rhizoctonia solani) by observing the plant’s height (cm) 
and percentage of Disease Incidence (%) performed 

during the full examination towards the plant’s overall 

parts, by detecting the disease symptoms appeared and 

calculating the percentage of Disease Incidence (DI). The 

formula of DI:  

KP = n x 100%  

DI = Disease Incidence 

n = Number of plants showing the symptom  

N = Total Number of inoculated plants 

 

RESULTS  

 

A. The Influence of Coco Peat and Bio-Activator in 

Improving the Production of Chili Plants (Capsicum 

annum (L.)) 

 

Plant’s height (cm) 

The result of the plant’s average height due to 

Aspergillus niger and Trichoderma harziannum treatment 

in the age of 2, 4, 6 and 8 weeks after planting date, after 

the implementation of average difference test by using 

Duncan’s Multiple Range Test can be seen in Table 1. 
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Ŷ = 25,275 + 0,205    (A) 

 r = 0,882    

 

Table 1: The Result of the Plant’s Average Height due to 

Aspergillus niger and Trichoderma harziannum Treatment in 2, 
4, 6 and 8-week age after planting date. 

Treatment  
Data of Plant’s Height Observation (cm) 

2 MST 4 MST 6 MST 88 MST 

A0 ( 0 g/polybag) 15.86 37.44 56.89 a 72.65 
A1 ( 5 g/polybag) 15.35 36.73 57.72 a 82.93 

A2 (10 g/polybag ) 16.91 35.81 56.89 a 68.16 
A3 (15 g/polybag ) 14.76 32.16 51.42 b 68.16 
T0 ( 0 g/polybag ) 15.88 34.89 54.06 69.74 
T1 (  5 g/polybag ) 16.34 38.35 57.68 71.59 
T2 ( 10 g/polybag ) 14.62 35.34 57.21 74.24 
T3 ( 15 g/polybag ) 16.04 33.56 53.96 83.03 

Note: The numbers in the same column followed by different 
letter shows the actual difference to the degree of 5%. 

 

Flowering age (day)  

The average result of Aspergillus niger and 

Trichoderma harziannum treatment towards 7-week 

flowering age, after the implementation of average 

difference test by using Duncan’s Multiple Range Test is 

presented in Table 2. 

 
Table 2: The result of the average flowering age due 
toAspergillus niger and Trichoderma harziannumtreatment 
towards in the age of 7 weeksafter Planting Date. 

Treatment  5 MST Flowering Age (day) 

A0 ( 0 g/polybag) 25.83 b 
A1 (  5g/polybag) 25.83 b 
A2 ( 10g/polybag) 26.58 b 
A3 ( 15g/polybag) 29.00 a 
T0 ( 0 g/polybag) 26.83 a 
T1 (5 g/polybag) 25.25 b 
T2 ( 10 g/polybag) 26.58 ab 
T3 ( 15g/polybag) 28.58 a 

Note: The numbers in the same column followed by different 
letter shows the actual difference to the degree of 5%. 

 

The result of the regression analysis due 

toAspergillus niger treatment towards 7-week flowering 
age after planting date shows the quadratic relationship as 

presented in Figure 1. 

 

 
 

Fig. 1: Graph of the relationship between the treatment effect of 
Aspergillus niger and 12-week harvest age after planting.  

 

The result of the regression analysis due to 

Trichoderma harziannum treatment towards 7-week 
flowering age shows the quadratic relationship as 

presented in Figure 2. 

 
 
Fig. 2: Graph of the relationship between the effect of 
Trichoderma harziannum treatment and 12-week flowering age 
after planting date. 

 

Harvest age 

The result of the average 12-week harvest age due to 

Aspergillus niger and Trichoderma harziannum treatment, 
after the implementation of average difference test by using 

Duncan’s Multiple Range Test as presented in Table 3. 

 
Table 3: The result of the average 12-week harvest age due to 
the Aspergillus niger and Trichoderma harziannum treatment 

after Planting Date. 

Treatment  12 MST harvest age 12 MST (Day) 

A0 ( 0 g/ polybag) 80.28 b 
A1 (  5 g/ polybag ) 81.65 a 
A2 ( 10 g/ polybag ) 80.82 ab 
A3 ( 15 g/ polybag ) 85,03 a 
T0 ( 0 g/ polybag ) 79.87 b 

T1 (  5 g/ polybag ) 81.10 ab 
T2 ( 10 g/ polybag ) 81.78 a 
T3 ( 15 g/ polybag ) 85.03 a 

Note: The numbers in the same column followed by different 
letter shows the actual difference to the degree of 5% 

 

The result of the regression analysis due to 

Aspergillus niger treatment towards 12-week harvest age 

after planting date shows the quadratic relationship as 

presented in Figure 3. 

 

 
Fig. 3: Graph of the relationship between the effect of 

Aspergillus neger treatment and 12-week harvest age after 
planting date. 

 

The result of the regression analysis due to 

Trichoderma harziannum treatment towards 12-week 
harvest age after planting date shows the quadratic 

relationship as presented in Figure 4. 
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Fig. 4: Graph the relationship between the effect of Trichoderma 
harziannum treatment and 12-week harvest age after planting 
date.  

 

Fruit’s weight (gram) 

The result of the fruit’s average weight due to 

Aspergillus niger andTrichoderma harziannum treatment 

in the age of 13, 14 and 15 weeks, after the 

implementation of average difference test by using 

Duncan’s Multiple Range Test as presented in Table 4. 

 
Table 4: The result of the fruit’s average weight due to 
Aspergilus niger and Tricoderma harziannum treatment in the 
age of 13, 14 and 15 weeks after planting date. 

Treatment  
Fruit’s Weight (gr) 

13MST 14 MST 15 MST 

A0 ( 0 g/polybag) 46.76 ab 50.58 65.18 b  
A1 (  5 g/polybag) 52.08 a 52.47 66.73 b  
A2 ( 10g/polybag) 59.13 a 66.62 107.87 a 
A3 ( 15 g/polybag) 42.78 b 47.47 66.73 b 
T0 ( 0 g/polybag ) 45.50 b 52.12 74.30 b  
T1 (  5 g/polybag ) 49.82 ab 48.60 57.32 b 
T2 ( 10 g/polybag ) 63.78 a 62.37 98.63 a 

T3 ( 15 g/polybag ) 41.65 b 54.28 79.22 ab 

Note: The numbers in the same column followed by different 
letter shows the actual difference to the degree of 5%. 

 

The result of regression analysis due to Aspergillus 

niger and Trichoderma harziannum treatment towards the 

fruit’s weight in the age of 15 weeks after Planting Date 

shows the quadratic relationship as presented in Figure 5. 
 

 
 
Fig. 5: Graph of the relationship between the effect of 
Aspergillus neger treatment and 12-week fruit’s weight after 
planting date  

 

The result of the regression analysis due to 

Trichoderma harziannum treatment towards the 15-week 

fruit’s weight after Planting Date shows the linear 

relationship as presented in Figure 6. 

 
 

Fig. 6: Graph of the Relationship between the Effect of 
Trichoderma harziannum Treatment and 12-Week Fruit’s 
Weight after Planting Date 

 
Fruit’s length (cm) 

The result of the average fruit’s length due to 
Aspergillus niger and Trichoderma harziannum treatment 
in the age of 15 weeks, after the implementation of 
average difference test by using Duncan’s Multiple Range 
Test as presented in Table 5. 
 
Table 5: The result of the average fruit’s length due to 
Aspergillus niger and Trichoderma harziannum treatment in the 
age of 15 weeks after. 

Treatment  
Data of Fruit Length Measurement (cm) 

13 MST 14 MST 15 MST 

A0(0 g/poyibag) 12,88 25.49 32.85 
A1(5 g/polybag) 13.39 26.98 32.94 
A2(10 g/polybag) 14.02 29.25 34.35 
A3(15 g/polybag) 12.30 33.76 35.30 
T0 (0 g/polybag) 13.06 25.99 44.19 
T1 (5 g/polybag) 13.13 28.68 48.14 
T2 (10 g/polybag) 13.55 29.61 50.65 
T3 (15 g/polybag) 12.85 31.21 53.90 

Note: The numbers in the same column followed by different 
letter shows the actual difference to the degree of 5%. 

 
B. Effect of Cocopeat and Bioaktifator In Controlling the 
Damping-Off (Rhizoctonia solani) in Chili Plants. 
 
Plant height (cm) 

The results of average plant height due to Aspergillus 
niger and Trichoderma harziannum in the age of 1, 2, 3, 4 
and 5 weeks after planting date, can be seen in Table 6. 
 
Table 6: Results of average plant height (cm) due to Aspergillus 
niger and Trichoderma harziannum in the age of 1, 2, 3, 4 and 5 
weeks after planting date 

Treatment 
Observation Data of Plant Height (cm) 

1 MST 2 MST 3 MST 4 MST 5 MST 

A0 (0 g/poyibag) 17.02 21.54 26.57 30.79 32.94 
A1 (1 g/polybag) 16.82 20.92 25.88 30.11 32.85 
A2 (2 g/polybag) 17.39 21.59 27.38 31.90 35.30 
A3 (3g/polybag) 17.19 20.60 26.21 30.92 34.35 

T0 (0 g/polybag) 17.36 22.10 27.47 32.05 34.85 
T1 (5 g/polybag) 17.27 21.15 25.85 29.91 32.99 
T2 (10 g/polybag) 16.64 20.96 26.44 30.89 34.15 
T3 (15 g/polybag) 17.14 20.44 26.27 30.87 33.45 

       Note: The numbers in the same column followed by different 
letter shows the actual difference to the degree of 5%. 
 

Percentage of disease occurrence 

The research results after statistical analysis showed 
that the effect of bio-activator treatment of Aspergillus 
niger and Trichoderma harziannum and interaction 
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between Aspergillus niger and Trichoderma harziannum 
gave no significant effect on percentage parameter of 
disease occurance (%) in the age of 6 weeks after planting 
date, can be seen in table 7. 

 
Table 7: Results of Average Percentage of Disease Occurance 
(%) due to the treatment of Aspergillus niger and Trichoderma 
harziannum in the Age of 6 MST 

Treatment  Percentage of Diease Occurance (%) 

A0 (0 g/polybag) 10.68 
A1 (1 g/polybag) 18.49 
A2 (2 g/polybag) 14.06 
A3 (3 g/polybag) 11.72 
T0 (0 g/polybag) 10.68 
T1 (5 g/polybag) 19.78 

T2 (10 g/polybag) 13.28 
T3 (15 g/polybag) 11.20 

     Note: The numbers in the same column followed by different 
letter shows the actual difference to the degree of 5%. 

 

DISCUSSION 

 

A. The effect of cocopeat and bio-activator in 

improving the production of chilli plants 

(Capsicum annum L.) 

The results showed that the effect of the treatment 

application of Aspergillus niger had no significant effect 

on plant height and fruit length parameter. However, the 
application of A. niger resulted in a significant effect on 

the parameter of flower, harvest age and fruit weight. This 

was caused by the factor that Aspergillus is classified as 

phosphate solvent microbes so that P becomes available to 

plants. Research on the growth and production response of 

soybean plant to Aspergillus inoculation showed an 

increase in seed weight and pod weight, as Aspergillus 

increases the intake efficiency of P nutrient and increases 

available P, and the final result is shown by the increased 

production (Sandeep  et al., 2008). 

 Effect of the treatment of Trichoderma 

harziannum gave no significant effect on plant height and 
fruit length, but had significant effect on flower age, harvest 

age, and fruit weight. The formation of some organic acids 

such as gluconate, citrate and/or fumaric acid by 

Trichoderma fungus in the rhizosphere area causes a 

decrease in soil pH, which then affects the increasing 

solubility of soluble compounds and the availability of 

micro elements (Azarmi  et al., 2011). This results in 

increased availability of P in the soil, where P substance is 

essential for the fruit and seed forming phases. 

 

B. The effect of cocopeat and bio-activator in 

controlling the damping-off (Rhizoctonia solani) in 

chili plants. 

Although statistically the treatment of A. niger and T. 

harziannum had no significant effect on the decrease of 

the occurrence of damping-off disease, but the resulted 

data showed that the disease occurance was significantly 

under control compared than of those plants treated with 

the two bioactivators. T. harziannum fungi control R. 

Solani fungi by way of competition, which are forming a 

collection of hyphae that surround the body of skelorian 

phatogenic fungi, thus inhibiting the growth of these 
pathogens. Another controlling mechanism is by 

wrapping, where the tip of the Trichoderma mycelia 

attaches to the Hifa R. solani and then rapidly wraps 

around the pathogenic fungi, and it is suspected that this 

process involves a chitinase and / or glucanase enzyme. 

(Shalini  et al., 2006). 

 

Conclusion 

The treatment application of Aspergillus niger has no 

significant effect on plant height and fruit length, but has 

significant effect on flower age, harvest age and fruit 
weight, while the treatment application of Trichoderma 

harziannum has no significant effect on high parameters, 

and fruit length, but has significant effect on flower age, 

harvest age and fruit weight, where the best treatment is 

found in A2T2. The treatment application of Aspergillus 

niger and Trichoderma harziannum has no significant 

effect on plant height and disease occurrence, where the 

disease occurs in higher plant control compared than the 

plants applied with such treatment.  
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