
Populer: Jurnal Penelitian Mahasiswa 
Volume. 5 Nomor. 2 Juni 2026
[image: ]E-ISSN: 2963-5306, P-ISSN: 2962-116X, Hal 529-543
[image: ]DOI: https://doi.org/10.58192/populer.v5i2.5297
Tersedia: https://journal.unimar-amni.ac.id/index.php/Populer


The Effect of Vermicompost Fertilizer Application and Planting Distance Using Banana Stalk Growing Medium on the Growth of Kale Plants (Brassica Oleracea Var. Acephala)

E-ISSN: 2963-5306, P-ISSN: 2962-116X, Hal 529-543
The Effect of Vermicompost Fertilizer Application and Planting Distance Using Banana Stalk Growing Medium on the Growth of Kale Plants (Brassica Oleracea Var. Acephala)

Sri Riska Amani1*, Rahmadina2, Irda Nila Selvia3
1-3 Universitas Islam Negeri Sumatera Utara, Indonesia
*Author correspondence: sririskaamani@gmail.com

Abstract. This study aims to analyze the effect of vermicompost fertilizer application and plant spacing using banana stem (gedebog pisang) as a planting medium on the growth of kale (Brassica oleracea var. acephala). The research was conducted using a factorial randomized block design with two factors, namely vermicompost dosage (0 g, 150 g, and 200 g) and plant spacing (10×5 cm, 10×10 cm, and 10×15 cm), with three replications. Observed parameters included number of leaves, leaf area index, chlorophyll content, fresh weight, and dry weight. Data were analyzed using ANOVA followed by Duncan’s Multiple Range Test at a 5% significance level. The results showed that the interaction between vermicompost dosage and plant spacing significantly affected the number of leaves, leaf area index, and chlorophyll content, but had no significant effect on fresh and dry weight. The best treatment combination was 200 g vermicompost with 10×15 cm spacing (V2J3), which produced the highest number of leaves (10.33 leaves at 42 days after planting), the highest leaf area index (0.45), and increased chlorophyll content. The use of banana stem as a planting medium also demonstrated potential as an environmentally friendly alternative that supports plant growth. In conclusion, the integration of optimal vermicompost dosage and appropriate plant spacing on alternative organic media can enhance the vegetative growth of kale and contribute to sustainable agricultural practices.
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1. INTRODUCTION
Sustainable agriculture has become one of the main focuses in the development of the modern agricultural sector, especially in facing the challenges of land degradation, declining soil fertility, and the increasing demand for healthy and environmentally friendly food. One of the efforts that can be made is by utilizing organic materials as a source of plant nutrients and optimizing efficient cultivation techniques (Pareira, Tuas, Naikofi, & Knaofmone, 2023). In this context, the use of organic fertilizers such as vermicompost and innovations in alternative planting media becomes a potential solution to increase plant productivity while maintaining ecosystem balance.
Kale plants (Brassica oleracea var. acephala) are one of the horticultural commodities that are becoming increasingly popular due to their high nutritional content, such as vitamins A, C, and K, as well as antioxidant compounds that are beneficial for health. The demand for kale plants continues to rise along with the growing public awareness of a healthy lifestyle (Ogi, Astuti, & Yuniasih, 2023). However, in its cultivation practice, the growth and yield of kale plants are greatly influenced by soil fertility factors and cultivation techniques, including fertilization and planting distance regulation.
Vermicompost is an organic fertilizer produced through the decomposition of organic materials by the activity of earthworms, such as Lumbricus rubellus. Vermicompost is known to contain a complete range of macro and micronutrients, and is capable of improving the physical, chemical, and biological properties of the soil. In addition, vermicompost also contains microorganisms that play a role in increasing nutrient availability for plants, thereby supporting optimal vegetative growth (Elfarisna, et al., 2024). The use of vermicompost in plant cultivation has been proven to significantly improve plant growth, the number of leaves, as well as plant biomass.
In addition to fertilization factors, planting distance arrangement is also an important aspect in crop cultivation. Proper planting distance can minimize competition among plants in obtaining light, water, and nutrients. Planting distance that is too close can cause high competition, thereby inhibiting plant growth, while planting distance that is too wide can reduce land use efficiency (Norliyani, Santi, Huda, & Mahdiannoor, 2023). Therefore, optimal planting distance arrangements are needed to achieve maximum plant growth and yield.
On the other hand, the innovation of using alternative planting media such as banana stalks has also begun to be developed in plant cultivation systems. Banana stalks have a high water content and contain nutrients that can support plant growth. In addition, utilizing banana stalks as a planting medium is a form of using organic waste that is environmentally friendly and has the potential to reduce dependence on conventional soil media. The use of this medium can also improve efficiency in plant cultivation on limited land.
Although various studies have examined the benefits of vermicompost and planting distance arrangements separately, studies that combine these two factors with the use of banana stem planting media are still limited. In fact, the interaction between vermicompost dosage and planting distance on alternative media has the potential to produce different effects on plant growth. Therefore, this research is important to conduct in order to determine the effect of providing vermicompost fertilizer and planting distance using banana stem planting media on the growth of kale plants (Brassica oleracea var. acephala).
Various previous studies have examined the effects of vermicompost fertilizer and planting spacing on the growth of horticultural plants, including kale plants (Brassica oleracea var. acephala). Research by (Isnainy, Asnur, Istiqlal, & Kalsum, 2025) shows that the application of vermicompost and the arrangement of planting distances in a factorial manner can affect several growth parameters of kale, particularly chlorophyll content and root length, although not all growth variables show a significant effect. This indicates that the plant's response to the combination of treatments is still partial and not yet optimal.
In addition, research (Prayoga, Laksono, & Subardja, 2024) In plants of the same type in the Brassicaceae family, such as bok choy and Chinese kale, it is also emphasized that vermicompost plays a role in enhancing nutrient uptake, growth, and crop yield, particularly through the improvement of soil physical and biological properties. However, most of these studies focus on the use of vermicompost as a single factor or combined with other types of fertilizers, without considering more complex interactions with cultivation factors such as planting distance and growing media.
On the other hand, the study (Prastajaya, 2021) Regarding planting distance, it is generally more focused on the efficiency of plant population and competition among individuals, as in water spinach plant research which shows that variations in planting distance significantly affect growth and yield. However, the research has not yet integrated organic fertilization factors simultaneously in a cultivation system based on alternative media.
Furthermore, research (Rahayu, Susiyanti, Isminingsih, & Utama, 2023) Regarding alternative growing media, the focus tends to be on hydroponic systems or mixed media such as cocopeat and zeolite, as well as the use of liquid organic fertilizers in soilless systems. Meanwhile, the utilization of organic waste such as banana stems as growing media is still very limited in scientific studies, especially in combination with vermicompost and planting distance arrangements. In fact, banana stems have the potential as growing media that is rich in water and natural nutrients, and supports the concept of sustainable agriculture based on zero waste.
Based on the description, several major research gaps can be identified: previous studies have been limited to testing vermicompost and planting distance separately or in simple combinations, without an in-depth exploration of their interactions comprehensively. There is a lack of research integrating organic fertilization factors, planting distance, and the use of alternative growing media in a single integrated research design. There is insufficient empirical study on the use of banana trunks as a growing medium in kale cultivation. Understanding of the effects of the combination of these three factors on plant physiological parameters, such as leaf area index and chlorophyll content, is not yet optimal.
Based on this gap, the novelty of this research lies in the integration of three important factors in plant cultivation, namely vermicompost fertilizer dosage, planting distance, and the use of banana pseudostem as a growing medium in a single factorial design. The use of banana pseudostem as an innovative organic waste-based growing medium, which has not been widely studied in kale plants. A holistic approach in examining kale plant growth through morphological and physiological parameters simultaneously. Contributing to the development of environmentally friendly sustainable agricultural systems through the optimization of organic waste and the reduction of dependence on conventional soil media. Thus, this research not only fills a gap in the scientific literature but also offers a new approach in horticultural plant cultivation techniques that is more innovative, efficient, and sustainable.

2. THEORETICAL STUDY
   Kata evolusi sudah tidak asing lagi di telinga kita semua sebab, mendengar evolusi maka kita akan mengingat Charles darwin. Evolusi adalah salah satu cabang ilmu biologi yang mempelajari perubahan populasi organisme dari waktu ke waktu. Teori tentang evolusi seringkali menjadi bahan perdebatan sekaligus mengundang penolakan dari berbagai golongan terutama dari golongan agamawan. Alasan penolakan tersebut tidak lain karena evolusi dianggap bertentangan dengan dalil yang tercantum dalam kitab suci yang mereka yakini. Kemunculan dan perkembangan teori evolusi tidak bertujuan untuk membuat manusia meragukan kebenaran kitab suci yang diyakininya akan tetapi justru dapat memperkuat keyakinan seseorang terhadap kebenaran agamanya. Sebagaimana Iskandar (2008) menyatakan bahwa teori evolusi tidak bertentangan dengan agama mana pun di dunia. Perdebatan yang selama ini terjadi disebabkan karena keterbatasan ilmu pengetahuan itu sendiri. Namun seiring dengan perkembangan ilmu pengetahuan dan teknologi, teori evolusi pun mengalami perkembangan menurut masanya.
Teori evolusi di buktikan melalui adanya fakta-fakta yang telah ditemukan oleh beberapa ahli seperti fosil dalam berbagai lapisan geologis, anatomi perbandingan, sisa-sisa alat tubuh, biogeografi, perbandingan fisiologi dan embriologi, variasi antar individu dalam satu spesies, serta perbandingan genetik dan biokimia. karena adanya bukti-bukti tersebut para ahli menyatakan bahwa evolusi itu terjadi.

3. RESEARCH METHODS
This research was conducted in Tuntungan II Village, Pancur Batu District, Deli Serdang Regency, North Sumatra, precisely on Tunas Mekar Street. The research was carried out over a period of three months, from May to July 2024. The location was chosen based on the suitability of environmental conditions for kale cultivation as well as the availability of materials and research facilities. This study used various tools and materials that support the experimental process. The tools used include knives for cutting materials, rulers and measuring tapes for measuring planting distances, spray tools for watering, buckets as containers for making vermicompost, a pH meter to measure soil acidity, and a UV-Vis spectrophotometer for analyzing leaf chlorophyll content. The research materials consist of kale seeds (Brassica oleracea var. acephala), banana stems as the planting medium, earthworms Lumbricus rubellus, manure, household organic waste, water, and label paper as treatment markers.
The research design used was a Randomized Block Design (RBD) with a factorial pattern consisting of two treatment factors, namely vermicompost dose and planting distance. The first factor was the vermicompost dose, consisting of three levels, namely 0 grams (V0), 150 grams (V1), and 200 grams (V2). The second factor was the planting distance, consisting of three levels, namely 10 × 5 cm (J1), 10 × 10 cm (J2), and 10 × 15 cm (J3). Thus, there were nine treatment combinations, each repeated three times, resulting in a total of 27 experimental units. The determination of the number of replications was based on the formula (t-1)(n-1) ≥ 15, which resulted in three replications as the minimum number that meets the validity criteria of the experiment (Gomez & Gomez, 1984). The additive linear model used in factorial ANOVA analysis is:
Ŷijk = μ + ρi + αj + βk + (αβ)jk + εijk ………………………. (i)
Where Ŷijk is the observed value, μ is the overall mean, ρi is the block effect, αj is the effect of the vermicompost factor, βk is the effect of the planting distance factor, (αβ)jk is the interaction of the two factors, and εijk is the experimental error (Steel & Torrie, 1993). The research procedure began with the production of vermicompost using the earthworm Lumbricus rubellus, which was given organic material media such as manure and kitchen waste. This process was carried out in containers that had air circulation until mature compost formed, which was dark in color and odorless. Next, the planting media was prepared using banana stems that had been treated according to the vermicompost dose and planting distance.
Kale seedling nurseries are carried out by soaking the seeds in warm water for seed quality selection, then sowing them until they have 4–5 leaves before being transferred to the planting medium. Planting is done by making planting holes in the banana stem according to the planting distance treatment, then the seedlings are transferred and watered regularly. Plant maintenance includes daily watering and weeding to maintain optimal plant growth (Yulina & Ambarsari, 2022).
The parameters observed in this study included the number of leaves, leaf area index, leaf chlorophyll content, fresh weight, and dry weight of the plants. Leaf number observations were carried out periodically at 14, 28, and 42 days after planting (DAP). The leaf area index was calculated based on the ratio of average leaf area to planting area. Chlorophyll measurement was performed using a UV-Vis spectrophotometer with 80% acetone extraction and calculations using Arnon's formula for chlorophyll a, b, and total (Ersadi, Pratama, Andika, & Lestari, 2023). The wet weight and dry weight of the plants were measured at the end of the observation, with the dry weight obtained through a drying process in an oven at 85°C for 24 hours. The research data were analyzed using analysis of variance (ANOVA) at a 5% significance level to determine the effect of the treatments. If there were significant differences, it was followed by Duncan’s Multiple Range Test (DMRT) to determine differences between treatments in more detail. All data analysis was carried out using Microsoft Excel software (Sumiati, 2021).

4. RESULTS AND DISCUSSION
Number of Leaves
Based on the ANOVA test, the application of eco farming fertilizer and planting distance affect or are significant on the number of leaves. The average number of kale leaves can be seen in Table 1.
Table 1. Average Number Of Leaves At 14, 28, And 42 Days After Planting Of Kale Plants With The Application Of Vermicompost Fertilizer And Planting Spacing Using Banana Stem Growing Media.
	Treatment
	Observation Time

	Vermicompost Fertilizer
	Plant Spacing
	14 HST
	28 HST
	42 HST

	V0 (0 gram)
	J1 (10 x 5 cm)
	2,67a
	4,00a
	7,00

	
	J2 (10 x 10 cm)
	2,67a
	4,00a
	7,33

	
	J3 (10 x 15 cm)
	3,33b
	5,33b
	7,67

	V1 (150 gram)
	J1 (10 x 5 cm)
	3,00b
	5,33b
	7,67

	
	J2 (10 x 10 cm)
	4,00c
	6,00c
	9,00

	
	J3 (10 x 15 cm)
	3,67b
	5,67b
	8,67

	V2 (200 gram)
	J1 (10 x 5 cm)
	3,67b
	5,67b
	8,33

	
	J2 (10 x 10 cm)
	4,00c
	6,00c
	9,67

	
	J3 (10 x 15 cm)
	4,33c
	6,67c
	10,33


Note: Numbers in the same column followed by the same letter are not significantly different based on the Duncan Multiple Range Test (DMRT) at α = 5%.
From Table 1 at 14, 28, and 42 days after planting (DAP), it shows that the V2J3 treatment is significantly different from the other treatments V0J1, V0J2, V0J3, V1J1, V1J2, V1J3, and V2J2. However, the V2J3 treatment is not significantly different from the V2J2 treatment. The best combination treatment for the number of leaves at 14 days after planting (DAP) with the highest average is the application of vermicompost fertilizer and planting distance in the V2J3 treatment, which is 4.33 leaves, and the lowest in the V0J1 and V0J2 treatments, which is 2.67 leaves. The number of leaves at 28 days after planting (DAP) with the highest average for the application of vermicompost fertilizer and planting distance is in the V2J3 treatment, which is 6.67 leaves, and the lowest in the V0J1 and V0J2 treatments, which is 4.00 leaves. The number of leaves at 42 days after planting (DAP) with the highest average in response to vermicompost fertilizer application and planting distance was found in treatment V2J3, which was 10.33 leaves, and the lowest was in treatment V0J1, which was 7.00 leaves.
This is caused by the treatment V2J3, which is vermicompost fertilizer of 200 grams that is more easily absorbed by the plants, and the nutrients contained in the given concentration of 200 grams already meet the nutrient requirements for plant growth during the vegetative phase. The planting distance of 10 cm × 15 cm is more effective for kale plants because each plant gets sufficient space for sunlight absorption by the leaf surface, and nutrients can be absorbed by the plants without competition from other plants in obtaining various growth factors. More clearly, the effect of vermicompost fertilizer application and planting distance can be seen in Figure 1.
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Figure 1. Histogram of the Average Number of Kale Leaves.
Based on the graph regarding the effect of giving vermicompost fertilizer and planting distance using banana stem planting media on the number of leaves of Kale plants, there is an increase in the number of kale plant leaves along with the increase in the dose of vermicompost fertilizer and wider planting distance. According to (Wahiduddin, Anam, & Istiqomah, 2025) that the nutrients N, P, and K contained in sufficient organic fertilizer will help plant growth. Nitrogen available to plants can affect protein formation. Nitrogen in plants will stimulate vegetative growth, thus influencing plant height and the number of leaves. Nitrogen functions to form proteins, nucleic acids, nucleotides, and plant chlorophyll, so the presence of nitrogen in plants can accelerate the growth of the number of leaves. If the nitrogen in plants is sufficient, the leaves will grow large and expand their surface for photosynthesis. Nitrogen functions to increase leaf growth so that the leaves will be numerous, wider, and greener, which will increase the protein content in the plant body.
This is because the use of high doses of vermicompost will increasingly affect the growth of the number of leaves of the plants due to its content of various nutrients and richness in growth-regulating substances that support plant growth. This is reinforced by the statement (Wiliem & Zumani, 2025) The administration of vermicompost fertilizer doses for kale plant growth can affect the number of leaves of kale plants. It can be concluded that the use of banana stems as a planting medium for kale growth (Brassica oleracea var. Acephala) is one of the natural and easily obtainable ways of planting. From the research results, the content in banana stems was found to be N 0.40% and P 1.15%.
Leaf Area Index
Based on the Anova test, the application of vermicompost fertilizer has an effect or is significant on the leaf area of kale plants. The average leaf area index of kale plants given vermicompost fertilizer at 14, 28, and 42 DAS is presented in Table 2.
Table 2. Average Leaf Area Index At 14, 28, And 42 DAP Of Kale Plants With The Application Of Vermicompost Fertilizer And Planting Distance Using Banana Stem Planting Media.
	Treatment
	Observation Time

	Vermicompost Fertilizer
	Plant Spacing
	14 HST
	28 HST
	42 HST

	V0 (0 gram)
	J1 (10 x 5 cm)
	0,07e
	0,11e
	0,15e

	
	J2 (10x 10 cm)
	0,10d
	0,14d
	0,20c

	
	J3 (10x15 cm)
	0,05f
	0,09f
	0,13f

	V1 (150 gram)
	J1 (10 x 5 cm)
	0,16c
	0,26c
	0,37b

	
	J2 (10x 10 cm)
	0,09d
	0,14d
	0,19d

	
	J3 (10x15 cm)
	0,06e
	0,10e
	0,13g

	V2 (200 gram)
	J1 (10 x 5 cm)
	0,18a
	0,31a
	0,38b

	
	J2 (10x 10 cm)
	0,10d
	0,15d
	0,20c

	
	J3 (10x15 cm)
	0,14b
	0,30b
	0,45a


Note: Numbers in the same column followed by the same letter are not significantly different based on the Duncan Multiple Range Test (DMRT) at α = 5%.
Based on Table 2, it shows that vermicompost fertilizer at 200 grams + planting distance of 10 × 15 cm (V2J3) is not significantly different from the treatment of 200 grams vermicompost + planting distance of 10 × 5 cm (V2J1) and 150 grams vermicompost + planting distance of 10 × 5 cm (V1J1). However, the V2J3 treatment is significantly different from the V0J1, V0J2, V0J3, V1J2, V1J3, and V2J2 treatments. The best treatment is the combination of 200 grams vermicompost fertilizer and planting distance of 10 cm × 15 cm (V2J3) at 42 days after planting (DAP) with an average of 0.45 cm², which is significantly different from the other treatments. Based on Table 4.2, it is known that the application of vermicompost fertilizer and planting distance has an interaction effect on the leaf area index of kale plants. The treatment of 200 grams of vermicompost and a planting distance of 10x15 cm (V2J1) resulted in the highest plant leaf area index at 42 days after planting, which was 0.45 cm2, significantly different from the other treatments, while the treatments V0J3 and V1J3, which were 0.13 cm, were the lowest treatments.
Broad leaves will affect the rate of photosynthesis to become maximal; if the leaf area is narrow, then the rate of photosynthesis will be low, so the absorption of light for photosynthesis will not be optimal. This is in line with the statement (Raksun, Ilhamdi, Merta, & Mertha, 2024), The large leaf area causes the plant's photosynthesis rate to increase so that the accumulation of photosynthates will be high. Photosynthates play a role in the work of plant tissue cells in the process of growth and development of plant organs such as roots, stems, leaf number, and leaf area. The following is a graph of the effect of giving vermicompost fertilizer and planting distance using banana stem planting media on the leaf area index of Kale plants (Brassica oleracea var. Acephala).
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Figure 2. Histogram of Average Leaf Area Index of Kale Plants.
Based on the graph image regarding the effect of vermicompost fertilizer application and planting distance using banana stem planting media on the leaf area index of Kale plants, there was a fluctuating increase in the leaf area index of kale plants in line with the increasing doses of vermicompost fertilizer and the decreasing planting distances. This is in accordance with research (Agustia, Bayfurqon, & Agustini, 2024) stating that the application of fertilizers must be carried out correctly and according to the recommended concentration, and can cause poisoning in plants. If this fertilization process is not carried out properly and at the correct concentration, the results obtained will not be optimal. Planting distances that are too wide can result in poor plant growth and yield, and excessively wide planting distances will also lead to high evaporation and a high level of weed development.
Chlorophyll Amount
Observation data on the effect of vermicompost fertilizer application and planting distance using banana stem planting media on the chlorophyll content of kale plants (Brassica oleracea var. Acephala). Based on the ANOVA test that has been carried out, it is known that the application of vermicompost fertilizer and planting distance has a significant effect on chlorophyll A and chlorophyll B, but does not have a significant effect on the total chlorophyll content of kale plants. The average chlorophyll content of kale plants due to the application of vermicompost fertilizer and planting distance is presented in Table 3.
Table 3. Average Amount of Chlorophyll in Kale Plants with the Application of Vermicompost Fertilizer and Planting Distance Using Banana Stem Media.
	Combination of Vermicompost and Plant Spacing
	Jumlah Klorofil

	
	Klorofil A
	Klorofil B
	Klorofil Total

	V0J1
	8,74c
	13,55b
	11,95

	V0J2
	8,74c
	13,56b
	11,95

	V0J3
	8,74c
	13,54bc
	11,95

	V1J1
	8,37d
	12,37cd
	10,68

	V1J2
	9,38a
	11,90d
	10,50

	V1J3
	8,81bc
	12,55c
	11,08

	V2J1
	9,43a
	11,56e
	10,04

	V2J2
	8,93b
	13,04c
	9,34

	V2J3
	8,11e
	14,08a
	12,43


Note: Numbers in the same column followed by the same letter are not significantly different based on the Duncan Multiple Range Test (DMRT) at α = 5%.
Based on Table 3, it is known that the application of vermicompost fertilizer and planting distance had an interaction effect on the chlorophyll content of kale plants. It can be seen that the chlorophyll A content of kale leaves with the highest mean was obtained with the application of 200 grams of vermicompost and a planting distance of 10 x 5 cm, which was in treatment V2J1, namely 9.43 mg/L, and the lowest was in treatment V2J3, namely 8.11 mg/L. The treatment of 200 grams of vermicompost and a planting distance of 10 x 15 cm (V2J2) resulted in the highest chlorophyll B content, which was 14.08 mg/L and significantly different from the other treatments, whereas treatment V2J1, which was 11.56 mg/L, was the lowest.
The average values of chlorophyll A and chlorophyll B differ significantly, with the value of chlorophyll B being higher than that of chlorophyll A. The formation of chlorophyll A is influenced by sunlight, which reduces protochlorophyllide to chlorophyll A, which is then oxidized into chlorophyll B. Chlorophyll A and B play a role in the photosynthesis process of plants. Chlorophyll B functions as an antenna that collects sunlight and then transfers it to chlorophyll A as the reaction center. The following is a graph showing the effect of vermicompost fertilizer application and planting distance using banana stem media on the chlorophyll content of Kale plants (Brassica oleracea var. Acephala).
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Figure 3. Histogram of the Average Chlorophyll Content of Kale Plants.	
According to (Laksana, Hastuti, & Setyawati, 2025) The factor that drives the amount of chlorophyll in plant leaves is sunlight. Plants exposed to sunlight have more chlorophyll. The solar intensity received by plants is an external element that will affect the absolute chlorophyll content of the plant. According to (Zuhria, et al., 2024) Nitrogen is one of the main components that make up the chlorophyll in leaves. Nitrogen is very important in the formation of leaf chlorophyll during the vegetative phase.
Wet Weight of Kale Plant
Observation data on the effect of vermicompost fertilizer application and planting distance using banana stem planting media on the fresh weight of kale plants (Brassica oleracea var. Acephala). Based on the Anova test, the application of vermicompost fertilizer and planting distance had no significant effect on fresh weight. The average fresh leaf weight of kale plants resulting from the application of vermicompost fertilizer and planting distance using banana stem planting media is presented in Table 4.
Table 4. Average Wet Weight of Kale Plants with the Application of Vermicompost Fertilizer and Planting Distance Using Banana Stalk Media.
	Treatment
	Observation of Wet Weight

	V0J1
	5,50

	V0J2
	5,30

	V0J3
	5,40

	V1J1
	6,00

	V1J2
	7,00

	V1J3
	5,02

	V2J1
	6,80

	V2J2
	6,80

	V2J3
	7,10


From Table 4, the parameters of kale leaf fresh weight given vermicompost fertilizer and planting distance show the highest average leaf fresh weight at the application of 200 grams/kg of vermicompost fertilizer and a planting distance of 10x15 cm/m (V2J3) at 7.10 g, and the lowest at the treatment of 150 grams/kg vermicompost fertilizer and a planting distance of 10x15 cm/m with a leaf fresh weight of 5.02 g. It appears that the wet weight of kale plants using vermicompost fertilizer and planting spacing has not been able to meet the nutritional needs of kale plants for the fresh weight of the plants. This is caused by the provision of vermicompost fertilizer, where the nutrients provided are not yet in balanced quantities and are insufficient according to the needs of the kale plants. According to (Fitri, Haris, & HS, 2024) Crop yields will be optimal if the requirements are met. Meanwhile, the optimum planting distance will provide good growth of the upper part of the plants so that more sunlight can be utilized, and good growth of the roots as well so that more nutrients can be utilized.
Dry Weight of Kale Plant
Observation data on the effect of vermicompost fertilizer application and planting distance using banana stem planting media on the dry weight of kale plants (Brassica oleracea var. Acephala). Based on the Anova test, the application of vermicompost fertilizer and planting distance had no significant effect on wet weight. The average dry leaf weight of kale plants resulting from the application of vermicompost fertilizer and planting distance using banana stem planting media is presented in Table 5.
Table 5. Average Dry Weight of Kale Plants with the Application of Vermicompost Fertilizer and Planting Distance Using Banana Stalk Media.
	Treatment
	Treatment

	V0J1
	0,85

	V0J2
	0,80

	V0J3
	0,78

	V1J1
	0,70

	V1J2
	0,70

	V1J3
	0,70

	V2J1
	0,67

	V2J2
	0,72

	V2J3
	1,21


From Table 5, it is obtained that the parameters of dry weight from the application of vermicompost fertilizer and planting distance show the mean values of leaf wet weight. The highest kale plant weight was from the application of 200 grams/kg vermicompost fertilizer and a planting distance of 10x15 cm/m (V2J3), which was 1.21 g, and the lowest was in treatments V1J1, V1J2, and V1J3, which had a dry weight of 0.70 g. This is in accordance with (Raissa, Widiwurjani, & Suryandika, 2025) stating that the addition of compost fertilizer can help provide the nutrients needed by plants. This is because the use of a high dose of vermicompost will increasingly affect the dry weight growth of plants due to its content of various nutrients and richness in growth-regulating substances that support plant growth. Plant spacing affects the growth of kale; the wider the planting distance, the better the number of kale leaves produced. The nutrient required by plants in the generative phase is phosphorus (P). If P is fully met, the growth process will be faster. The application of vermicompost fertilizer, in addition to providing nutrients, also helps improve soil fertility and raise soil pH towards normal; if soil fertility is good, it can increase plant production. that one way to increase plant productivity is by regulating planting distance. Planting with a spacing distance aims so that the plant population gets an equal share of the nutrients needed.


5. CONCLUSION AND SUGGESTIONS
Based on the research results, the application of vermicompost fertilizer and the regulation of planting distance using banana stem media significantly affected the growth of kale plants (Brassica oleracea var. acephala), especially in terms of the number of leaves, leaf area index, and chlorophyll a and b content, with the best combination at a vermicompost dose of 200 grams and a planting distance of 10 × 15 cm. However, this treatment did not show a significant effect on the fresh and dry weight of the plants, indicating the presence of other factors such as environmental conditions and nutrient balance that also influence biomass growth. Implicatively, the results of this study indicate that integrating vermicompost fertilizer and organic waste-based growing media such as banana stems has the potential to support a sustainable agricultural system that is environmentally friendly and efficient. Nevertheless, this study still has limitations in the limited experimental scale, suboptimal control of environmental factors, and the lack of an in-depth nutrient content analysis. Therefore, it is recommended that future research expand the study scale, conduct a comprehensive nutrient analysis, and examine productivity and economic aspects so that the results obtained are more applicable and representative.
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