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Abstract: Shallots have long been cultivated by farmers intensively because shallots have a high economic value, 

so they become a source of income for farmers. Shallots are annual plants belonging to monocotyledonous plants 

that have multi-layered tubers formed from layers of leaves that enlarge and unite with cylindrical leaves. The soil 

fertility level influences shallots' growth, development, and production, requiring additional fertilizers. One of the 

good fertilizers used is vermicompost. Vermicompost is an organic fertilizer containing microbes and elements 

required for plant growth. This study aims to determine vermicompost's effect on shallot growth (Allium 

ascalonicum L.). This study used a completely randomized design with ten replications. The treatment levels 

consisted of P0 = 0 grams of vermicompost per 1 kg of soil, P1 = 40 grams of vermicompost per 1 kg, P2 = 80 

grams of vermicompost per 1 kg of soil, and P3 = 120 grams of vermicompost per 1 kg of soil. Parameters 

observed were the number of leaves, number of tubers, plant height, wet weight, dry weight, and chlorophyll 

content of shallot. The research data were analyzed using ANOVA and Duncan's Multiple Range Test at the 5% 

level. The results showed that the addition of vermicompost had a significant effect on the number of leaves and 

chlorophyll content of the shallot but had no significant impact on the number of bulbs, plant height, wet weight, 

and dry weight of the shallot. 
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INTRODUCTION 

Using chemical fertilizers for a long time and 

continuously can harm the environment. The 

impacts include, among others, soil and water 

pollution, which decreases soil fertility [1]. One 

alternative to prevent environmental pollution and 

produce healthy food is organic fertilizers. Organic 

fertilizers can create a soil environment with good 

physical, chemical, and biological soil properties for 

plants. The use of organic fertilizers can also 

improve the quality of crop production [2]. One of 

the good organic materials used as fertilizer is 

vermicompost. 

Vermicompost is an organic fertilizer that 

contains microbes and elements needed for plant 

growth [3]. Vermicompost contains humic acid, 

which results from the decomposition process of 

organic matter consisting of organic substances. 

Also, it has a complex molecular structure 

containing active groups to stimulate and activate 

biological processes in living organisms in the soil 

[4]. 

Vermicompost can increase 1.33% of the 

number of leaves; 8.79% fresh canopy weight or 

35.00 ton/ha; 8.35% dry crown weight on mustard 

greens; 1.41% N-total soil; 5.56% P-available soil; 

3.11% C-organic soil; 0.07% soil pH and 12.89% 

total population of soil microorganisms. The higher 

the dose of vermicompost given, the higher the 

nutrient content in the soil [5]. Provision of 15 

tons/ha and 10 tons/ha of vermicompost can increase 

growth plant height, number of leaves, tuber 

diameter, number of cloves, fresh weight of bulbs 

per plant, dry wind weight of bulbs per plant, and 

dry wind weight of garlic bulbs [6]. 

Vermicompost has non-toxic properties, is 

rich in macro and micronutrients, is natural, and can 

loosen marginal soils (dry and nutrient-poor). 

Vermicompost has advantages over other organic 

fertilizers, which can neutralize soil pH and have 

higher macro elements [7]. The advantage of 

vermicompost as organic fertilizer is that it has a low 

C/N ratio, so it can increase the activity of 

microorganisms that are beneficial for agriculture 

and can, increase the absorption of N, P, and K, and 

help overcome environmental pollution problems. 

Damaged soil structures due to the use of inorganic 

fertilizers can be slowly repaired with 

vermicompost. In addition, vermicompost contains 

almost all the nutrients needed by plants. It is also 

hydrophilic, which can cause the surrounding soil to 

become moist and loose, fertilize microorganisms 

beneficial to plants, and fertilize plants [8]. 

Shallots are one of the vegetable 

commodities that have important meaning for the 

community regarding their economic value and 

nutritional content [9]. Shallots include spice plants 

that act as seasonings for cooking and are also used 

as ingredients in traditional medicine. Shallots have 

long been cultivated by farmers intensively because 

shallots have a high economic value, so they become 

a source of income for farmers [10]. The benefits of 

Shallots for health are unquestionable. Shallots are 

very rich in content needed by the human body, such 

as fiber, vitamin C, potassium, and folic acid [11]. 
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Shallots can grow on crumbly or loose soil, 

fertile, and with lots of nutrients. Fertilizer is one of 

the main sources of nutrients that determine the 

growth rate and production of vegetables. Each 

nutrient has its role and can show certain symptoms 

in plants if its availability in the soil is very less [12]. 

The growth, development, and production of 

Shallots are influenced by the level of soil fertility, 

which in the process, requires additional fertilizer to 

fertilize it. Vermicompost can be a solution because 

it is environmentally friendly, has the advantage of 

improving physical, chemical, and biological 

properties, neutralizing the pH of the soil, and 

containing nutrients needed by plants. Therefore, 

research was conducted on "The Effect of 

Vermicompost on Growth of Shallots (Allium 

ascalonicum L.)." 

 

RESEARCH METHODS 

This research was conducted from September 

to November in the Green House, Faculty of 

Agriculture, University of Mataram, West Nusa 

Tenggara. 

The tools used in this study were small and 

large shovels, a hoe, a soil sieve, a sack, a camera, a 

20 x 15 cm polybag, a sprayer, a ruler, digital scales, 

mortar, and pestle, a test tube, test tube rack, 

spectrophotometer. Furthermore, the materials used 

in the study were shallot seeds, soil, vermicompost, 

water, labels, aluminum foil, and 70% alcohol. 

This research uses Ranca Completely 

Randomized (CRD) non-factorial using treatment 

levels P0 = 0 grams of vermicompost per 1 kg of 

soil, P1 = 40 grams of vermicompost per 1 kg of soil, 

P2 = 80 grams of vermicompost per 1 kg of soil, and 

P3 = 120 grams of vermicompost per 1 kg of soil 

with ten replications, thus obtained 4 x 10 = 40 

experimental units. 

 The implementation of this research 

consists of (1) Persianpan places, (2) preparation of 

planting media, (3) preparation of seeds, (4) 

planting, (5) maintenance, and (6) harvesting. 

Parameters observed were the number of leaves, 

tubers, plant height, wet weight, dry weight, and 

chlorophyll content of Shallots. 

 The research data were analyzed using 

ANOVA and Duncan's Multiple Range Test at the 

5% level. 

 

RESULTS AND DISCUSSION  

Number of Bulbs 

The data in Figure 1 shows that the highest 

level of treatment for bulbs was in treatment P1 

(addition of vermicompost fertilizer of 40gr) with an 

average number of shallot bulbs of 7 bulbs. 

Furthermore, the lowest treatment level for the 

number of bulbs was the P3 treatment (addition of 

vermicompost fertilizer of 120gr), with an average 

number of shallot bulbs of 5.6.

 

 
Figure 1. Diagram of the average number of onion bulbs 

 

The effect of adding vermicompost on the 

number of shallot bulbs can be seen from the Anova 

test results in table 1, which shows that the addition of 

vermicompost has no significant effect on the number 

of shallot bulbs. This study's results align with research 

[13], which stated that vermicompost had no 

significant effect on the number of cloves per sample 

of Shallots. The results also agree with the research 

results [4] that state that the application of 

vermicompost did not significantly affect the number 

of bulbs per clump of shallots. 

Bulb growth is included in the reproductive 

phase, where plant growth and development consists 

of two phases: the vegetative and reproductive phases. 

The growth and development or enlargement and 

maturation of food storage organs characterize the 

reproductive phase. This reproductive phase requires a 

large supply of carbohydrates in the form of starch and 

sugar. However, the vegetative phase also requires a 

large supply of carbohydrates [14], so if the planting 

medium on Shallots lacks nutrients, it will affect the 

number of tubers produced. 
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Table 1. Test results in Anova number of onion bulbs 

 

 Sum of Squares df Mean Square F Sig. 

Between Groups 10,600 3 3.533 2.456 .079 

Within Groups 51,800 36 1.439   

Total 62,400 39    

 

Number of Leaves 

Figure 2 above shows that the number of leaves 

in treatments P1 and P2 was higher than in treatment 

P0 as a control. However, in the P3 treatment, the mean 

number of leaves was lower than P0. Test results 

ANOVA addition of vermicompost on shallots 

significantly affected the number of leaves of Shallots. 

It is because the p-value (sig) is 0.003 < 0.005. The 

results of the ANOVA test are presented in table 2.

 

 
Figure 2. Diagram of the average number of spring onions 

  

Table. 2. Anova test results on the amount of green onion 

 

 Sum of Squares df Mean Square F Sig. 

Between Groups 341,675 3 113.892 5.670 .003 

Within Groups 723,100 36 20.086   

Total 1064,775 39    

 

The results of this study align with the results 

of research [15] that the application of 

vermicompost has a significant effect on the number 

of leaves of kailan plants with vermicompost 

treatment of 15 tons/ha showing the highest value 

compared to the treatment without vermicompost. 

Vermicompost fertilizer significantly affected the 

number of green mustard leaves [16]. 

The addition of vermicompost significantly 

affects the number of leaves of Shallots because 

vermicompost has nutrients needed by plants, 

especially in terms of leaf formation. It is in line with 

the statement, vermicompost has nutrients plants 

need, such as N, P, K, Ca, and Mg [17]. One of them 

is the element N, which plays an important role in a 

plant's vegetative growth. The vegetative phase 

occurs in the developing of new roots, leaves, and 

stems. So that if the vegetative phase is more 

dominant than the reproductive phase, then more 

carbohydrates are synthesized so that it shows 

excessive stem, leaf, and root development [14,18]. 

 

 

Table. 3. Duncan's further test results on the amount of leek 

 

Code Treatment Dose Average 

P0 

P1 

P2 

P3 

0 gr vermicompost 

40 grams of vermicompost 

80 gr vermicompost 

120 gr vermicompost 

30,90ab 

34.90a 

32.60a 

26.90b 

Notes: The average value followed by the same letter in the same column is not significantly 

different at the 5% Duncan test level 
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Significant results on the number of leaves of 

the shallot plant resulted in denied further testing. The 

further test used is Duncan's Multiple Range Test at a 

5% level. It is to find out the best treatment. The 

following are the results of Duncan's Advanced Test of 

the number of spring onions presented in table 3, which 

shows that the treatment of P1 (dose of 40 g of 

vermicompost) was significantly different from that of 

P3 but not significantly different from that of P0 and 

P2. 

 

Plant height 

The height of the shallot plant that was added 

with vermicompost on the growing media showed 

higher yields than the control variable. The best shallot 

plant height was still obtained from the P1 treatment, 

which was 39.1 cm. It can be seen in Figure 3.

 

 
Figure 3. Diagram of the average plant height of shallots 

 

Although all shallot plant heights were above 

the average shallot plant height without the addition of 

vermicompost fertilizer, the ANOVA test results 

showed that the effect of adding vermicompost had no 

significant effect on plant height. The results of the 

ANOVA test can be seen in table 4. This study's results 

align with research [19], which stated that the 

application of vermicompost did not increase plant 

height in Mallika black soybeans. These results also 

agree with the results of research [20] that the 

application of vermicompost fertilizer did not 

significantly affect the height of edamame soybeans. 

This result also agrees with the results of research [21], 

which stated that the application of vermicompost did 

not significantly affect the growth and yield of red 

spinach. 

 The P element influences the height of the 

shallot plant in the planting medium. Elemental P 

affects the growth and development of plants because 

it has an active role in the process of energy transfer in 

cells in the form of ATP. With the presence of ATP, 

plants can carry out various metabolic processes and 

use the results of this metabolism to support their 

growth [22]. The lack of P in the Shallots media affects 

the development of plant organs, which can be 

hampered because the plant has not optimally absorbed 

it.

 

Table. 4. The results of the ANOVA test on the height of the shallots 

 

 

 
 

 

Gross weight 

The results of the measurement of the wet 

weight of Shallots in Figure 4 shows that the P1 

treatment level has a higher average than the control or 

P0 treatment level. The level of treatment P1 is the 

treatment with the highest average value of 43.5 gr. 

The addition of vermicompost at 40 g increased the 

wet weight of Shallots. The results of weighing the wet 

weight of Shallots were followed by the Anova test, as 

shown in table 5. 

The addition of vermicompost fertilizer to the wet 

weight yield of shallots obtained a p-value (sig) of 

0.061 which means it is greater than 0.05, so the results 

are insignificant. The insignificant results showed that 

adding vermicompost fertilizer to Shallots had no 

significant effect on the wet weight of Shallots. It is 

presumably due to the lack of nutrients in the planting 

media so that they have yet to be absorbed optimally 

by plants. The results of this study align with the results 

of statement [23], which states that the lack of 

breakdown of nutrients to meet plant needs is one of 

the factors that affect plant production. So that the 

better the plant absorbs nutrients, it can increase the 
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wet weight and dry weight of the shallot plant. It also 

agrees with the statement [24], which states that there 

is no real effect in applying fertilizer to plants due to 

the vermicompost fertilizer given has not been able to 

be absorbed optimally by plants, resulting in stunted 

plant growth.

 
Figure 4. Diagram of the average wet weight of shallots 

 

Table 5. The results of the ANOVA test on the wet weight of shallots 

 

 Sum of Squares df Mean Square F Sig. 

Between Groups 1021,100 3 340,367 2,686 .061 

Within Groups 4562,000 36 126,722   

Total 5583,100 39    

 
The wet weight of the plant is related to the 

number of tubers, leaves, and plant height. But the 

most influential is the number of tubers in the shallot 

plant. The number of bulbs of Shallots is insignificant 

due to the lack of nutrients, so they have not been 

absorbed optimally. Where the state of nutrients for 

plants is one of the factors that can affect the level of 

plant production. Therefore the amount and nutrients 

available in the soil must be balanced. Thus, the needs 

of plants must be balanced so that plants can grow and 

produce well. If nutrient requirements are met, plants 

can grow more optimally and produce maximum 

production [25]. Biosynthesis that does not run 

smoothly will affect the wet-weight yield of plants. 

Dry Weight 

The data in Figure 5 shows that the P3 treatment 

with the addition of vermicompost fertilizer of 120 g 

has the lowest average value of the dry weight 

parameter of shallots, which is 12 g. Then the highest 

level of dry weight treatment was P1 treatment with 

vermicompost fertilizer of 40 g, with an average dry 

weight of Shallots weighing 20.8 g.  

The ANOVA test results in table 6 show that 

the p-value (sig) on the dry weight of Shallots is less 

than 0.05. So that the addition of vermicompost did not 

significantly affect the dry weight of Shallots. 

 

 

 
Figure 5. Diagram of the average dry weight of shallots 
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Table 6. The results of the ANOVA test on the dry weight of shallots 

 

 Sum of Squares df Mean Square F Sig. 

Between Groups 424,075 3 141.358 2,588 .068 

Within Groups 1966,300 36 54,619   

Total 2390.375 39    

 
The addition of vermicompost did not 

significantly affect the wet weight and dry weight of 

Shallots. It is the same with the wet weight yield of 

Shallots that the occurrence is insignificant due to lack 

of nutrients, so plants have not optimally absorbed 

them. It is in line with research [5], which states that 

adding vermicompost fertilizer to the yield of wet 

weight and dry weight of Shallots is still below the 

production standard per plant. This factor is because 

vermicompost fertilizer has not been able to meet the 

needs of nutrients, especially N, which is important for 

plant growth, wet weight, and dry weight. It is 

suspected that the energy produced is only used by 

plants to meet their energy needs to grow normally. 

The dry weight of the plants was not significantly 

different, indicating that the accumulation of organic 

compounds that were successfully synthesized 

between the treatments was the same. This is 

presumably due to the inhibition of the growth phase 

resulting in a significant decrease in biomass, the 

insignificant number of tubers, and the small size 

resulting in low dry weight yield.

 

Chlorophyll Content 

Increasing the level of treatment on Shallots 

resulted in increased chlorophyll content in the leaves 

of Shallots. The average value of the chlorophyll 

content of shallots is presented in Figure 6. So, adding 

vermicompost fertilizer reacted with the chlorophyll 

content of shallots. It can be seen from the results of 

the ANOVA test for the chlorophyll content of 

scallions which is presented in table 7. 

 

 

 
Figure 6. Diagram of the average chlorophyll content of scallions 

 

Table 7. Anova test results on the chlorophyll content of shallots 

 

 Sum of Squares df Mean Square F Sig. 

Between Groups 19,815 3 6.605 3.837 .018 

Within Groups 61,967 36 1,721   

Total 81.782 39    

The results showed that the addition of 

vermicompost had a significant effect on the 

chlorophyll content of the shallot plant because it had 

a significant value, namely the p-value (sig) < 0.005. 

Vermicompost fertilizer plays an important role in 

Shallots because the application of vermicompost can 

increase nitrogen levels in the soil [23]. The 

availability of N in the soil will increase nitrogen 

uptake to form more chlorophyll. It will increase the 

rate of photosynthesis. Increasing the rate of 

photosynthesis can increase the number of 

carbohydrates produced, so that it affects plant growth, 

including leaf formation. Vermicompost fertilizer has 

a high N content. Significant results on chlorophyll 

contentThis resulted in the need for Duncan's further 

test. Table 8 shows that the treatment of P3 (dose of 

120 g of vermicompost) was 7.834, significantly 

different from P0 and P1 but not significantly different 

from P2.
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Table 8. Duncan's further test results on the chlorophyll content of scallions 

 

Code Treatment Dose Average 

P0 

P1 

P2 

P3 

0 gr vermicompost 

40 grams of vermicompost 

80 gr vermicompost 

120 gr vermicompost 

5,981 b 

6,307b 

6,882ab 

7,834a 

Notes: The average value followed by the same letter in the same column is not significantly different at the 5% 

DMRT test level 

 

The highest growth of Shallots in terms of the 

growth rate of the number of tubers, number of leaves, 

plant height, wet weight, and dry weight was the level 

in treatment P1 (40 g vermicompost). The average 

number of tubers of the P1 treatment (40 g of 

vermicompost) was higher than the average growth of 

tubers of other treatments. The average number of P1 

tubers (40 g of vermicompost) was 7, while the other 

treatments were 5 to 6 tubers on average. For the 

number of leaves, while other treatments had an 

average number of leaves as much as 26-32, at the level 

of P1 (40 gr vermicompost), the average number of 

leaves was 34.9. The average plant height in the P1 

treatment (40 g vermicompost) was 39 cm while the 

average height of the other treatment plants was 35-38 

cm. Likewise, with the wet and dry weights of Shallots, 

the P treatment (40 g vermicompost) was the best 

treatment from other treatments. The average wet 

weight and dry weight of shallots in treatment P1 (40 

g vermicompost) were 43.5 g and 20.8 g, respectively, 

while the other treatments were 29.5-39.7 gr and 12-18 

gr. It further clarifies that the appropriate level of 

vermicompost fertilizer is 40 g. 

Based on the observational data that the P1 

treatment (40 g vermicompost) on the growth of 

Shallots had better results than the shallot plant growth 

in the P2 treatment (80 g vermicompost), but the 

results of the P2 treatment (80 g vermicompost) were 

still higher than control variable. The decrease in 

shallot plant growth occurred in the P3 treatment (120 

g of vermicompost), which was even lower than the 

control variable. This decrease is likely due to the 

excess nutrient content in the growing media, resulting 

in less than optimal growth and yield of shallots—

abnormal growth caused by plants absorbing nutrients 

that exceed their needs for metabolism. Nutrients or 

nutrients have a major role in plant metabolism. It 

functions as a component of organic compounds, in 

energy storage, in plant structures, as cofactors for 

enzymes, and in electron transfer reactions. Plant 

growth will be hampered or disrupted if nutrients, 

especially sodium or heavy metals, are in excess in the 

soil [27]. It is in line with the statement [28], which 

states that a plant will grow and develop if the required 

nutrients are available enough to be absorbed by 

plants. Giving the wrong dose can give less than 

optimal plant production growth and yield. It is 

supported by the statement [29], which states that 

using vermicompost alone or in a very large ratio 

composition of more than 75% reduces plant yield 

components. 

Vermicompost also has a high C-Organic 

content and can balance nutrients in the soil and 

provide nutrients for plants, with the availability of 

balanced and sufficient nutrients that will have a good 

effect on plant development [30-32]. Vermicompost 

fertilizer can improve the physical properties of the 

soil, namely improving soil structure and increasing 

the ability to hold water. Vermicompost fertilizer also 

has complete nutrients, causing a more balanced 

availability of nutrients in the soil [33]. Many microbes 

and their high activity will accelerate mineralization or 

the release of nutrients from worm droppings into 

forms available for plants. Vermicompost can improve 

soil chemistry by increasing the ability to absorb 

cations as a source of macro and micronutrients, 

increasing pH in acidic soils [34]. 

Vermicompost contains nutrients that are 

beneficial for plants. In addition, vermicompost can 

also be used as a source of nutrients for soil 

microorganisms to accelerate the decomposition of 

organic matter [35]. Vermicompost can help provide 

nutrients for plants, has the nutrients needed by plants, 

can hold water, can neutralize soil pH, has high macro 

and microelements that are useful for plant growth, and 

is environmentally friendly [36-37]. 

Besides increasing the population of soil 

organisms that play a role in maintaining soil health, 

the effect of organic fertilizers can also suppress 

various diseases and improve plant health. Each type 

of fertilizer has a different amount of nutrient content, 

physiological reactions, solubility, and working speed. 

The method and time of application are different for 

each type of plant or type of soil, so the amount given 

is different. The amount of nutrients needed in the 

growth process in plants is different for each type of 

plant and the same type of plant with varying 

production levels [38]. 

 

CONCLUSION 

The addition of vermicompost significantly 

affected the shallot's number of leaves and chlorophyll 

content. Still, it did not significantly affect the number 

of bulbs, plant height, wet weight, and dry weight of  

the shallot. 
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