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Abstract. This study aims to determine The purpose of this 

experiment was to determine the interaction of bokashi fertilizer and 

monosodium glutamate on the growth and yield of cayenne pepper 

(Capsium frutescens L.). This experiment used a completely 

randomized design (CRD) factorial. The first factor is the dose of rice 

straw bokashi which consists of 4 levels, namely: 0 g / polybag, 50 g / 

polybag, 100 g / polybag, 150 g / polybag. The second factor is the 

dose of MSG which consists of 3 levels, namely: 0 ml / l water, 4 ml 

/ l water, 8 ml / l water. Based on the results of the study, it was 

found that the application of bokashi fertilizer and monosodium 

glutamate interacted with the growth and yield of cayenne pepper 

(Capsicum frutescens L.), namely producing the weight of the fruit 

plants by giving 150 g / polybag of bokashi fertilizer and 8 ml / l of 

MSG water, namely 60.67 g of weight. fruit 
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1. Introduction 
The cayenne pepper plant (Capsicum frutescens L.) is a plant originating from the tropics and 
subtropics of the Americas, to be precise in Colombia, South America, and continues to spread to 
Latin America. Chili plants were spread by Spanish and Portuguese traders throughout the world, 
including to Asian countries, especially Indonesia. There are 20 species of chili that develop on the 

American continent, however, Indonesians only recognize a few types, namely large chilies, curly 
chilies, cayenne pepper, and paprika [1,2,3,4,5] 

Cayenne pepper (Capsicum frutescens L.) is one of the horticultural plants of the Solanaceae 
family which not only has high economic value, but also has fruit with a combination of colors, 
flavors, complete nutritional value, and potential to be developed[6,7,8,9,10,11,12,13,14]. According 
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to [15] cayenne pepper contains nutrients such as fat, protein, carbohydrates, calcium, phosphorus, 
iron, vitamins A, B1, B2, C, and alkaloid compounds such as capsaicin, oleoresin, flavonoids, and 
essential oils. Ikpeme [16] reported that cayenne pepper has the highest protein content, and 
anthraquinone is the highest, with many nutritional content and uses, cayenne pepper continues to be 
cultivated and at the same time increased production to meet market demand. Chili is an important 
commodity for the economy. National cayenne pepper production in 2015 was 869,937 tons with a 
harvest area of 134,869 ha, productivity reached 6.45 tons ha-1, in 2016 there was an increase in 
production of 915,988 tons with a harvest area of 136,818 ha, productivity reaching 6.69 tons ha-1, 

increased production due to additional harvested area, in 2017 there was a decrease in production 
reaching 857,045 tons[17,18,19,20,21]. 

Efforts can be made to accelerate growth and increase production of cayenne pepper by applying 
the right fertilizer [22,23,24,25]. According to [26] fertilization is carried out as an effort to meet the 
needs of plants so that growth and production goals can be achieved. However, if the use of fertilizers 
is not appropriate or excess, it can cause problems for cultivated plants, such as poisoning to plants, 
susceptibility to pests and diseases, reducing production quality, and high production costs. 

Fertilizer has an important role in the success of plant cultivation. According to [27] giving 
organic fertilizers can increase nutrient reserves in the soil, improve soil structure and increase soil 
organic matter content. One of the organic fertilizers that can be used is bokhasi fertilizer 
[28,29,30,31]. 

Bokashi comes from a Japanese term which means fermented organic material. Bokashi is a 
compost fertilizer that is produced from the fermentation process or fermentation of organic matter 
with EM4 technology (4 types of Effective Microorganisms). The advantage of using EM4 
technology is that organic fertilizers can be produced in a relatively short time compared to 
conventional methods. According to [32] bokashi has a good prospect to be used as organic fertilizer 
because it has a high nutrient content and contains organic matter which is rich in biological sources. 
Bokashi fertilizer comes from the fermentation of organic materials obtained from agricultural waste 
such as: grass, husks, sawdust, bran, straw, manure, and EM4. 

Apart from using bokhasi, Monosodium Glutamate can also accelerate growth and increase the 
yield of cayenne pepper. Monosodium Glutamate is generally known as MSG. Monosodium 
Glutamate is an additive commonly used in food flavoring [33]. Apart from adding flavor to dishes, 
MSG is also beneficial for plants. When viewed from the content, it turns out that MSG consists of 
nutrients that can fertilize plants, namely compounds C, H, O, N, and Na. The purpose of using 
MSG is so that the plant can grow faster. Monosodium Glutamate can be used as fertilizer for plants, 
because it contains substances needed for plant growth, which contain a lot of N which is a macro 
requirement in plants. 

The purpose of this study was to determine the interaction of bokashi fertilizer and monosodium 
glutamate on the growth and yield of cayenne pepper (Capsicum frutescens L.). 

 

2. Method 
Materials used in this experiment are local varieties of cayenne pepper seeds, MSG, topsoil soil at a 
depth of 0-20 cm, polybags measuring 40 cm x 50 cm, materials for making bokashi: cow manure, 
rice straw, EM4, water. Meanwhile, the tools used are knives, hoes, buckets, sprays, plastic ropes, 

pins, gauges, analytical scales, label boards and stationery. 
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The experimental design used was factorial completely randomized design. The first factor is the 
dose of rice straw bokashi which consists of 4 levels, namely: 0 g/ polybag, 50 g/ polybag, 100 g/ 
polybag, 150 g / polybag. The second factor was the MSG dose which consisted of 3 levels, namely: 
0 ml/ l water, 4 ml / l water, 8 ml / l water, so there were 12 treatment combinations, each of which 
was repeated 3 times. The data obtained were analyzed by means of variance (F test) at the 5% real 
level, if F is large than F Table 5%, followed by the Duncan's Multiple Range Test (DMRT) at the 5% 
or 1% level.  

 

3. Results and Discussion 

Plant height  
Check the height variety of cayenne pepper plants showed that the application of bokashi fertilizer 
and monosodium glutamate had significant interactions. The results of further tests on the height of 
the cayenne pepper are shown in Table 1. 

 

Table 1. Height of cayenne pepper on the application of bokashi and 

monosodium glutamate fertilizers 2 weeks after planting (MST). 

Bokashi 
fertilizer 

(g/polybag) 

Monosodium glutamate 
(ml/L water) 

0 
 

4 
(cm) 

8 
 

Bokashi 0 47.39 Bb 50.19 Ab 47.91 Bb 

Bokashi 50 
Bokashi 100 
Bokashi 150 

51.29 Bab 

56.40 Ba 

58.67 Aa 

54.35 Ab 

58.63 Aa 

59.04 Aa 

55.72 Aab 

58.80 Aa 

59.25 Aa 
KK = 2.01 % 
Column numbers followed by lowercase and inline letters followed by uppercase letters 

are not significantly different according to DNMRT 5%. 

 

Table 1 shows that applying bokashi fertilizer with a dosage of bokashi fertilizer of 150g / 
polybag and MSG of 8 ml / l of water resulted in a plant height of 59.25 cm. The administration of 
bokashi fertilizer doses and different MSG doses with significantly different interactions on plant 
height obtained the highest plant height, namely the treatment of bokashi fertilizer at a dose of 150 g 
/ polybag with MSG at a dose of 8 ml / l of water resulting in plant height of 59.25 cm. This is 
because the addition of bokashi to the soil can increase soil nutrient content. Because more and more 
doses of bokashi are given, the N contained in the bokashi fertilizer is more and more absorbed by 
plants [34]. As well as the addition of MSG which contains substances needed for plant growth such 
as high nitrogen and sodium so that it can affect fertility levels and accelerate plant growth 
 

Number of Branches  
The analysis of the variety of the number of cayenne pepper branches showed that the application 

of bokashi and monosodium glutamate fertilizers had no significant interaction, single use of bokashi 

fertilizer had a very significant effect, while the administration of monosodium glutamate had no 
significant effect. The results of further tests on the number of cayenne pepper branches are shown in 
Table 2. 
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Table 2. Number of branches of cayenne pepper in the administration of 

bokashi and monosodium glutamate fertilizers. 

Bokashi 

fertilizer 

(g / polybag) 

Monosodium glutamate 

 (ml / L water) 
Average 

0 4 
(branch) 

8 

Bokashi 0 
Bokashi 50 

Bokashi 100 
Bokashi 150 

4.00 
6.67 

7.33 
9.00 

3.67 
5.33 

6.67 
9.67 

6.33 
5.67 

6.67 
9.00 

4.66 b 
5.89 b 

6.89 ab 
9.22 a 

Average 6.75 6.33 6.91  
KK = 29.37 % 
The number of columns followed by lowercase letters is not significantly different 

according to DNMRT 5%. 

 

Table 2 shows that the application of bokashi fertilizer has a very significant effect on the number 
of cayenne pepper branches, namely by giving 150 g / polybag the number of branches is 9.22. The 
addition of the dosage of bokashi fertilizer 150 g / polybag can increase the number of cayenne 
pepper branches, because the more dosage of bokashi fertilizer that is given, it can increase nutrient 

reserves in the soil, which functions to improve soil structure, increase growth and the number of 
cayenne pepper branches. 

Flowering Age 

The analysis the various flowering ages of cayenne pepper showed that the application of bokashi 
fertilizer and monosodium glutamate had significant interactions. The results of the aging of cayenne 
pepper are shown in Table 3. Table 3 shows that the application of bokashi fertilizer at a dose of 100 
g / polybag of bokashi fertilizer and 8 ml / L of MSG of water resulted in the fastest flowering at 
30.33 DAS. 

Table 3. Flowering age of cayenne pepper on the application of bokashi and 

monosodium glutamate fertilizers 

Bokashi 

fertilizer 

(g / polybag) 

Monosodium glutamate 

 (ml / L water) 
0 4 

(HST) 
8 

Bokashi 0 
Bokashi 50 
Bokashi 100 
Bokashi 150 

35.00 Aa 

34.67 Aa 

31.67 Abb 

34.67 Aab 

34.00 Aba 
32.67 Abb 
32.33 Ab 
31.33 Bb 

33.00 Ba 
30.67 Bb 
30.33 Bb 
30.67 Bb 

KK  2.80 %    
Column numbers followed by lowercase and inline letters followed by uppercase 

letters are not significantly different according to DNMRT 5%. 
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The administration of bokashi fertilizer doses and different MSG doses with significantly different 
interactions with flowering age obtained the fastest flowering age, namely the treatment of bokashi 
fertilizer at a dose of 100 g / polybag with MSG at a dose of 8 ml / l of water resulting in a flowering 
age of 30.33 DAS . This is because MSG acts as a growth stimulating hormone such as gibberellin 
which functions to spur the diversity of cell functions so that cells that are initially directed for leaf 
shoot growth are diverted for growth of flower buds. The addition of a dose of bokashi containing 
substances needed by plants for the growth process must be adjusted to the plant's needs to absorb the 

elements it needs. 
 

Harvest Age 
Analysis the various ages of harvesting cayenne peppershowed that the application of bokashi 
fertilizer and monosodium glutamate had significant interactions. The results of the advanced test 
results for harvesting cayenne pepper are shown in Table 4. Table 4 shows that applying bokashi 
fertilizer with a dosage of bokashi fertilizer of 150 g / polybag and MSG 8 ml / L of water resulted in 
the fastest harvesting age of 61.00 DAS. The administration of bokashi fertilizer doses and different 
MSG doses with significantly different interactions with flowering age obtained the fastest flowering 
age, namely the treatment of bokashi fertilizer at a dose of 150 g / polybag and MSG with a dose of 8 
ml / l of water resulted in a harvest age of 61.00HST. 

 

Table 4. Age at first harvest of red chilies by giving rhizobacteria and pruning the seeds 

Bokashi 

fertilizer 

(g / polybag) 

Monosodium glutamate 

 (ml / L water) 
0 4 

(HST) 
8 

Bokashi 0 
Bokashi 50 
Bokashi 100 
Bokashi 150 

64.33 Aa 

64.33 Aa 

61.22 Ab 

62.67 Ab 

63.67 Aba 
62.00 Bb 
61.05 Ab 
61.33 Bb 

62.67 Ba 
61.25 Bb 
61.10 Ab 
61.00 Bb 

KK = 0.66 %    
Column numbers followed by lowercase and inline letters followed by uppercase 

letters are not significantly different according to DNMRT 5%. 

 
The diversity of harvesting ages is related to the rapid flowering of cayenne pepper, because the 

faster the flowering of the plants, the faster the plant's harvest age will be. The development from 
flower to fruit so that it can be harvested requires a number of assimilates. Assimilation is a substance 
produced from the assimilation process, one example of the assimilation process, namely the 
photosynthesis process. As well as the availability of water for plants is an important factor in terms 
of fruit ripening. In the fruit ripening process, enough water is needed to stimulate the ethylene 
hormone which can stimulate enzymes to work in the process of accelerating the softening of the 
fruit. 

 

Fruit Circumference  

The analysis of the circumference of cayenne pepper showed that the application of bokashi and 
monosodium glutamate fertilizers had no significant interaction, single use of bokashi fertilizer and 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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monosodium glutamate were very significant. The results of the follow-up test of cayenne pepper are 
presented in Table 5. 

Table 5 shows that the application of bokashi fertilizer has a very significant effect on the 
circumference of the cayenne pepper at a dose of 150 g / polybag resulting in the longest fruit 
circumference, which is 3.01 cm. The addition of the dosage of bokashi fertilizer 150 g / polybag can 
increase the circumference of the cayenne pepper plant. 

 

Table 5. Length of red chilies with rhizobacteria and seed pruning 

Bokashi 

fertilizer 

(g / polybag) 

Monosodium glutamate 

 (ml / L water) 
Average 

0 4 
(cm) 

8 

Bokashi 0 
Bokashi 50 
Bokashi 100 
Bokashi 150 

1.87 

2.43 

2.60 

3.00 

2.07 
2.33 
2.80 
3.07 

2.00 
2.43 
2.83 
2.97 

1.98 d 
2.40 c 
2.74 d 
3.01 a 

Average 2.48 2.57 2.56  
KK = 5.30 % 
The number of columns followed by lowercase letters is not significantly different 

according to DNMRT 5%. 

 

This is because bokashi fertilizer can contribute nutrients and improve soil structure. In addition, 
the development of fruit circumference is largely determined by the speed of photosynthesis of a 
plant, if small photosynthate results will produce small fruit and vice versa, and environmental factors 
and soil conditions also influence the fruit circumference of cayenne pepper [35]. 

Table 5 also shows that the provision of MSG has a very significant effect on the circumference of 
the cayenne pepper. Giving MSG at a dose of 4 ml / l of water produces a fruit circumference of 2.57 
cm, this is because by giving MSG in accordance with the dose will add certain nutrients to plants so 
that the nutrient content available to plants can be fulfilled so that plants can grow and increase 
production. 

 

Fruit Length 

The analysis of the length variance of cayenne pepper showed that the application of bokashi and 
monosodium glutamate fertilizers had no significant interaction, single administration of bokashi 
fertilizer and monosodium glutamate had very significant effects. The results of further test of the 
length of the cayenne pepper are presented in Table 6. 

Table 6 shows that the application of bokashi fertilizer has a very significant effect on the length 
of the cayenne pepper with a dose of 150 g / polybag which produces the highest fruit length, namely 
2.01 cm. The addition of bokashi fertilizer at a dose of 150 g / polybag can increase the length of 
cayenne pepper. 
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Table 6. Length of cayenne pepper with the effect of bokashi fertilizer and 
monosodium glutamate 

Bokashi 

fertilizer 

(g / polybag) 

Monosodium glutamate 

 (ml / L water) 
Average 

0 4 
(cm) 

8 

Bokashi 0 

Bokashi 50 
Bokashi 100 
Bokashi 150 

1.63 

1.43 

1.77 

1.90 

1.67 

1.47 
2.00 
2.03 

1.53 

1.63 
2.10 
2.10 

1.61 b 

1.51 b 
1.96 b 
2.01 a 

Average 1.68 B 1.79 AB 1.84 A  
KK = 8.57 % 
Column numbers followed by lowercase and inline letters followed by uppercase letters 

are not significantly different according to DNMRT 5%. 

 

This is because bokashi fertilizer contains elemental N which functions as a constituent of amino 
acids, a protein component of chlorophyll pigment which is important in the photosynthesis process. 
Photosynthate produced by plants in the process of photosynthesis is used for plant growth and 
development. In addition, photosynthate products are also stored as food reserves. If the results of 
photosynthesis carried out by plants run optimally, the photosynthate produced is also optimal, 
which in turn affects the size and weight of the plant [34]. 

Table 6 also shows that the provision of MSG has a very significant effect on the length of the 
cayenne pepper. Giving MSG at a dose of 8 ml / l of water resulted in a fruit length of 1.84 cm. The 
addition of MSG at a dose of 8 ml / l of water can increase the length of the cayenne pepper. 

Giving MSG a dose of 8 ml / l of water can increase the length of the cayenne pepper. This is due 
to the high content of N and Na in MSG so that it can affect the level of plant fertility, accelerate 
growth, accelerate the appearance of flowers, and fulfill plant nutrition so that plants do not die easily 
[36]. 

 

Number of Fruits Per Plant 

The analysis of the variety of the number of fruits per cayenne pepper plant showed that the 
application of bokashi and monosodium glutamate fertilizers had no significant interaction, single use 
of bokashi fertilizer had a very significant effect, while monosodium glutamate had no significant 
effect. The results of further tests on the number of fruits per cayenne pepper plant are shown in Table 
7. 

  

Table 7. Number of fruits per cayenne pepper plant with the effect of bokashi 

fertilizer and monosodium glutamate 

Bokashi 

fertilizer 

(g / polybag) 

Monosodium glutamate 

 (ml / L water) 
Average 

0 4 
(fruit) 

8 

Bokashi 0 
Bokashi 50 
Bokashi 100 

62.67 
79.67 
89.00 

67.00 
77.67 
95.33 

58.67 
82.33 
103.00 

62.78 b 
79.89 ab 
95.77 a 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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Bokashi 150 116.00 125.33 124.33 121.88 a 

Average 86.84 91.33 92.08  
KK = 8.66 % 
The number of columns followed by lowercase letters is not significantly different 

according to DNMRT 5%. 

 

Table 7 shows that the application of bokashi fertilizer has a very significant effect on the 
number of fruits per cayenne pepper plant. Giving bokashi fertilizer at a dose of 150 g / polybag 
produced the highest number of fruits per plant, namely 121.88 pieces. This shows that plant height 

and number of branches greatly affect the number of cayenne pepper. The higher the plant, it will 
increase the branching of the plant so that the number of fruits also increases. 

 

Fruit Weight per Plant 

The analysis the variety of fruit weights per cayenne pepper plant showed that the application of 
bokashi and monosodium glutamate fertilizers had a significant interaction, single also had a very 
significant effect. The results of the further test of fruit weight per cayenne pepper plant are shown in 
Table 8. 

Table 8 shows that the application of bokashi fertilizer at a dosage of 150 g / polybag of bokashi 
fertilizer and 4 ml / L MSG produces fruit weight per 57.33 g plants, giving bokashi fertilizer 150g / 
polybag and MSG 8 ml / L resulted in a fruit weight per plant of 60.67 g. Giving different dose of 

bokashi fertilizer and MSG dose with significantly different interactions with fruit weight per plant 
obtained the highest fruit weight per plant, namely the provision of bokashi fertilizer treatment at a 
dose of 150 g / polybag with MSG at a dose of 8 ml / l of water yield fruit per plant 60.67 g. 

 

Table 8. Fruit weight per cayenne pepper with the effect of bokashi and monosodium 
glutamate fertilizer 

Bokashi 

fertilizer 

(g / polybag) 

Monosodium glutamate 

 (ml / L water) 
0 4 

(g) 
8 

Bokashi 0 

Bokashi 50 
Bokashi 100 
Bokashi 150 

53.00 Aa 

47.67 Ab 
49.67 Bb 
55.67 Ba 

41.67 Bb 

45.67 Bb 
52.33 Aa 
57.33 Ba 

44.33 Bb 

47.00 Ab 
55.00 Aab 
60.67 Aa 

KK = 3.77 %    
Column numbers followed by lowercase and inline letters followed by uppercase 

letters are not significantly different according to DNMRT 5%.   

 
Fruit weight per plant is influenced by fruit circumference, fruit length, and the number of fruits 

per plant indifferent. This is because the provision of the right organic material to cayenne pepper 
plants can increase the fruit weight of cayenne pepper plants. MSG can be used as an organic 
fertilizer because it has a high content of organic matter and nutrients such as elements N, P, and K. 

This is confirmed by research using MSG (Monosodium glutamate) with an optimum concentration 
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of 15 g / plant, which states that MSG contains 5% N elements. , P 0.4%, and K 1.7%, thereby 
increasing the production of pakcoy plants [37]. 

 

4.Conclusion 
There is an interaction between bokashi fertilizer and monosodium glutamate on the growth and 
yield of cayenne pepper (Capsicum frutescens L.), namely plant height by giving 150 g / polybag and 
8 ml / l of airMSG, namely 59.25 cm, then flowering age by giving 100 g / polybag and 8 ml / l of 

MSG water is 30.33 DAS, the age of harvest by giving 150 g / polybag and 8 ml / l of MSG water is 
61.00 DAS, and fruit weight per plant by giving 150 g / polybag and 8 ml / l of MSG water is 60.67 
g. The effect of bokashi fertilizer on the growth and yield of cayenne pepper (Capsicum frutescens 
L.), namely the number of branches given 150 g / polybag, namely 9.22 branches, the circumference 
of the fruit by giving 150 g / polybag, namely 3.01 cm, the length of the fruit by giving 150 g / 
polybags are 2.01 cm, and the number of fruit per plant is 121.88. 
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