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Abstract 

Pepper (Piper nigrum L.) is a valuable spice that is highly profitable, but often difficult to cultivate in the early phase of cuttings 
growth. This study investigated how different types of growing media and concentrations of extracts from shallots impacted the 
growth of these single internode pepper cuttings. The study was conducted using a Factorial Randomised Group Design repeated 
five times. One internode of pepper cuttings was planted on three types of media: soil, soil + compost, soil + burnt husk, and soil + 
sand. In addition, they were treated with onion extract at concentrations of 200 millilitres of onion extract per litre of water, 250 
millilitres of onion extract per litre of water, and 300 millilitres of onion extract per litre of water. Observations included root 
length, number of leaves, and shoot height. Results showed that the growing medium and concentration of shallot extract greatly 
affected the growth of pepper cuttings. The mixed media of soil + compost with 300 ml shallot extract/L water produced the best 
growth for shoot height and number of leaves observed. This proves that soil + compost mixed media with 300 ml/L shallot extract 
may be a good option for pepper cuttings. This study provides a scientific basis for a more productive and efficient method of 
pepper cultivation.  
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Introduction 

Pepper (Piper nigrum L.) plays an important role in 
international trade. Indonesia has great potential to increase 
pepper production and quality as one of the largest pepper 
producers in the world (Yuzairi U.S et al., 2022). However, the 
low growth rate and survival of pepper cuttings, especially in 
the early growth stages, often hamper pepper cultivation 
(Amelia et al., 2020; Aminuddin et al., 2022; Listiana et al., 
2022). Vegetative propagation of pepper plants through 
cuttings often experiences obstacles, such as insufficient 
planting media and ineffective growth regulators (Evizal et al., 
2022; Inderiati et al., 2020). 

In pepper propagation through cuttings, the main problem 
is the low success rate of cuttings growth in the early phase 
(Herry, 2022; Netty Stam, Hidrawati, 2022). Inappropriate 
planting media can inhibit the absorption of water and 
nutrients, while the lack of natural hormone activity does not 
stimulate root formation and plant growth (Masangge et al., 
2023). Inappropriate planting media can also inhibit growth 
and root formation. 

The success rate of pepper cuttings propagation is very 
important because it has a direct impact on the quality and 
productivity of pepper plants (Ardi et al., 2023; Indarsih et al., 
2023; Sumawijaya & Ismail Saleh, 2023). When cuttings grow 
poorly, the number of plants that can be cultivated is reduced, 
which has an impact on yields and farmers' income. In 
addition, the cost and time spent during the nursery process is 
affected by the use of growing media and growth regulators 
that have not produced the expected results. 

 

The aim of the study was to overcome the low success rate 
of vegetative growth of pepper cuttings. This study is to see 
how different types of planting media and the treatment of 
shallot extract impact on the growth of one internode pepper 
cuttings. It is expected that by finding the most effective 
combination of planting media and shallot extract treatment, 
the success rate of cuttings growth can be substantially 
improved. 

As pepper plays an important role in Indonesia's 
agricultural economy, it is important to address this topic. 
Improving the productivity and yield of pepper plants will 
increase the production and quality of pepper. This will 
increase farmers' income and strengthen Indonesia's position 
as the world's largest pepper producer. The use of good 
growing media and natural growth regulators can also help 
produce a more sustainable and environmentally friendly 
agriculture. 

To solve this problem, this study will look at different types 
of growing media that can help pepper cuttings grow well and 
test how effective shallot extract is as a natural growth 
regulator. This study aims to address the need for more 
efficient pepper propagation techniques. By studying how 
growing media, extracts from shallots affect the shoot growth 
of single internode pepper cuttings, it is hoped that practical 
solutions can be found that can be used by pepper farmers to 
increase the success rate of their plant propagation.  

This research will increase knowledge on the ideal 
combination of growing media and natural growth regulators 
for the growth of pepper cuttings. Many studies have been 
conducted regarding the use of synthetic hormones and 
growing media, but there are still few studies that combine 
growing media with extracts from shallots. Agricultural 
researchers and practitioners are expected to benefit from the 
findings of this research. 

Currently, quite a lot of research has been conducted on the 
use of synthetic hormones and growing media to propagate 
plants. However, studies that specifically combine growing 
media with natural growth regulators such as shallot extract 
are still rare. By investigating the potential of shallot extract as 
an environmentally friendly natural alternative, this research 
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will make a significant contribution to the field of 
agrotechnology. 

The use of shallot extract as a natural tool to control the 
growth of pepper cuttings is the main innovation in this study. 
Natural hormones such as auxin, which can stimulate root 
formation and plant growth, are found in shallot extract. It is 
expected that better pepper propagation methods will be 
found by combining shallot extract with the right growing 
medium. 

Methods 

This study uses quantitative research methods using 
primary In this study, an experimental design using a Factorial 
Randomised Group Design was used to test different types of 
planting media and concentration levels of shallot extract on 
the growth of one internode pepper (Piper nigrum L.) cuttings. 

The types of planting media tested were soil, soil + compost, 
soil + burnt husk, soil + sand, and soil + soil. To ensure the 
reliability and validity of the results, each treatment 
combination was repeated five times. Every week for eight 
weeks, the height, number of leaves, and root length of the 
plants will be examined. The effect of treatments on the 
growth of pepper cuttings will be determined by analysing the 
data obtained using analysis of variance (ANOVA). 

Result and Discussions 

This study looked at how different types of growing media 
used and concentration levels of shallot extract impacted the 
growth of one internode of pepper (Piper nigrum L.) cuttings. 
For eight weeks after transplanting, data was collected on plant 
height, number of leaves, and root length. The results are 
presented in the following tables and graphs.

 

Table 1. Effect Of Planting Medium And Concentration Of Shallot Extract On  Pepper Cuttings (Piper Nigrum L.) 
 

Media Garden Extract Concentration  Bud Height Number of Leaves Root Length 

  Red Onion  (cm)  (strands)  (cm) 

Soil 200 ml/L air 10.36 1.60 8.30 

Soil 250 ml/L air 5.14 2.00 11.26 

Soil 300 ml/L air 7.10 2.20 8.32 

Soil + Compost 200 ml/L air 7.00 2.60 10.46 

Soil + Compost 250 ml/L air 5.90 2.00 8.58 

Soil + Compost 300 ml/L air 21.00 4.60 12.02 

Soil + Burnt Husk 200 ml/L air 9.90 3.00 6.14 

Soil + Burnt Husk 250 ml/L air 8.20 1.60 11.80 

Soil + Burnt Husk 300 ml/L air 7.28 2.00 10.04 

Soil + Sand 200 ml/L air 5.22 2.20 9.28 

Soil + Sand 250 ml/L air 8.18 1.80 17.20 

Soil + Sand 300 ml/L air 5.64 2.00 6.00 

The results of this study showed that the combination of 
planting media and shallot extract concentration greatly 
influenced the growth of pepper cuttings, especially shoot 
height and number of leaves. The soil + compost mixture with a 
shallot extract concentration of 300 milliliters per liter of water 

was the most effective for the growth parameters of shoot 
height and number of leaves.  

The relationship between planting media and shallot 
extract concentration on shoot height is shown in Figure 1

Figure 1 Planting Medium And Shallot Extract Concentration Impact On Shoot Height 

 
 

The shoot height of pepper cuttings is influenced by the 
planting media factor and the shallot extract concentration 
factor. The interaction of the two factors also had a significant 
effect on shoot height. 

The structure and texture of the soil as a planting medium 
affect the ability of water retention and aeration. Good soil can 
balance the water and air needed for root and shoot growth. 
Adding compost increases the organic matter content in the 
soil, which can improve soil fertility (Armanda & Hermawati, 
2021; Azis H et al., 2023; Syahdan & Karim, 2022). Compost 
contains various nutrients that are released slowly, ensuring 

that plants get nutrients consistently (Aminuddin et al., 2022; 
Hariyadi et al., 2021; Nuraida & Arnis En Yulia, 2022). 

 A good soil medium with the right level of auxin improves 
the ability of roots to absorb nutrients, supporting higher shoot 
growth (Weihan et al., 2023). The combination of compost that 
increases organic matter and beneficial microbes with shallot 
extract can create a highly favorable environment for shoot 
growth with a continuous supply of nutrients and protection 
from pathogens (Abuk, 2021; Ismawanti et al., 2022; 
Lingkungan et al., 2022). The effect of growing media and 
shallot extract concentration on the number of leaves is 
presented in Figure 2. 



International Journal of Advanced Science and Computer Applications, 4(1), June 2024 

 UKInstitute 

 
Figure 2 Planting Media And Shallot Extract Concentration Affect The Number Of Leaves 

 
 

Planting media has a significant effect on the number 
of leaves. The application of shallot extract also had a 
significant effect. The interaction of these two factors was 
also significantly different. 

Many important factors for plant growth are 
influenced by the growing medium. These include nutrient 
availability, water retention, aeration, and activity (Anita et 
al., 2022; Lingkungan et al., 2022). The addition of compost 
improves soil structure, increases water retention and 
aeration, and increases organic matter content in the soil 
(Ardi et al., 2023; Nuke et al., 2021; Pradiksa et al., 2022). 
An additional source of gradually released nutrients is also 
provided by organic matter. Compost aids the 
decomposition of organic matter and the release of 
essential nutrients to plants by increasing the activity of 

beneficial microbes, such as bacteria and fungi. Compost 
provides more complete and continuous macro and micro 
nutrients than soil alone, so plants have better access to 
nutrients necessary for leaf growth. These microbes can 
also improve root health, which indirectly improves leaf 
growth because shallot extract contains bioactive 
compounds that are very important for plant growth, 
especially growth hormones such as auxins, flavonoids, and 
allicin, the concentration of shallot extract in different 
amounts of water greatly affects the number of leaves of 
pepper cuttings (Devianti et al., 2021; Handayani et al., 
2021; Hastuti et al., 2021). The effect of planting media and 
shallot extract on root length is shown in Figure 3. 
 

Figure 3 Relationship Between Planting Media And Shallot Extract Concentration On Root Length  

 
 
 

Planting media, shallot extract and their interaction were 
not significantly different. There are many factors that affect 
the length of plant roots, such as soil nutrients, moisture, 
aeration, and the presence of biostimulants or hormones from 
shallot extract. If the growing media used (soil, soil + compost, 
soil + burnt husk, or soil + sand) provide comparable nutrients 
for root growth, there will be no significant difference in root 
length between treatments (Pembangunan et al., 2023). If the 
soil has a balanced content of nutrients, such as potassium, 
phosphorus, and nitrogen, pepper plants may already have 
enough nutrients for root growth. 

The amount of shallot extract used may not be enough to 
significantly increase root growth (Agrium et al., 2022; Ilham et 
al., 2024; Sudartini et al., 2021) One of the hormones in shallot 

extract, auxin, usually requires higher concentrations to 
stimulate significant root growth. Although flavonoids and 
allicin in shallot extract help protect plants from stress, their 
effects on root length may not be significant. 

These findings suggest that the growth of pepper cuttings 
can be significantly enhanced by the use of an appropriate 
growing medium combined with natural growth regulators 
such as shallot extract. Pepper growers will find this important 
as they can increase the propagation success of their plants, 
which in turn can improve the quality and productivity of 
pepper plants. Onion extract is also a more organic and 
environmentally friendly alternative  

The soil + compost treatment combined with the 
application of 300 ml/L water of shallot extract improves the 
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physical and chemical conditions for pepper cuttings growth, 
providing good aeration, sufficient water retention, and 
adequate nutrients. The extracted shallots contain the natural 

growth hormone auxin, which stimulates root formation and 
increases nutrient uptake by the plant, thereby accelerating 
growth

Conclusion 

Growing media that combines a mixture of soil and 
compost provides the best growth results for pepper cuttings. 

By using onion extract in a concentration of 300 ml/L water 
as a natural growth regulator, the growth of pepper cuttings 
can be significantly improved. 

The combination of soil with compost and the use of shallot 
extract in a concentration of 300 ml/L water, can increase the 
shoot height and number of leaves of pepper cuttings. 
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