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 Abstract  

The increase in coal combustion waste such as fly ash and bottom ash 

(FABA) has encouraged its use as a soil conditioner to support 

sustainable agriculture. This study aims to determine the vegetative 

growth response of Solanum melongena L. to a combination of FABA 

and compost as a planting medium. The study was conducted from June 

to October 2025 at the South Sumatra Fertiliser Company Experimental 

Garden using a completely randomised design (CRD) consisting of six 

treatments and four replicates, namely T0 = soil (control), T1 = soil 

100% compost, T2 = soil compost 75% + FABA 25%, T3 = soil compost 

50% + FABA 50%, T4 = soil compost 25% + FABA 75%, and P5 = soil 

FABA 100%. The parameters observed included plant height, stem 

diameter, and number of leaves at 6-10 weeks after planting. The data 

were analyzed using ANOVA and followed by Duncan's test and BNT at 

a 5% level. The results showed that the combination of growing media 

had a significant effect on all vegetative growth parameters. The best 

treatments were T1 (100% compost) and T2 (75% compost-25% FABA) 

with plant heights of 15.9 cm and 11 cm, respectively, stem diameters of 

5.8 mm, and 12.3 and 10.5 leaves, respectively. These findings 

demonstrate a practical, environmentally friendly method to improve 

crop growth and manage waste sustainably. 

Introduction 

The increase in industrial activity in Indonesia has led to a rise in waste volumes. This condition 

has encouraged the community and companies to seek ways to utilise industrial waste, both 

solid and liquid. Some companies produce solid waste from steam and electricity generation 

operations that use coal as fuel. Coal boilers used by industrial companies can produce solid 

waste from combustion residues, namely fly ash and bottom ash (Harnawan et al., 2022). The 

increase in the volume of coal waste and the expanding area required for waste disposal 

necessitate the adoption of alternative waste management technologies. Fly ash and bottom ash 

(FABA) are classified as non-B3 waste (Government Regulation No. 22 of 2021). Recognizing 

waste codes N106 for fly ash and N107 for bottom ash highlights their importance in waste 

management, emphasizing the audience's role in ensuring proper classification and compliance 

for waste resulting from pulverised coal combustion in steam power plants (SPP).  

Fly ash is a by-product of coal-fired power plants (Nayak et al., 2022). Fly ash can be used in 

agriculture as an alternative for land reclamation, transforming it into arable land and 

improving the physical, chemical, and nutritional characteristics of the soil. (Ansari et al., 

2022). Based on the results of research by Jayengswasono & Wicaksono, 2022, fly ash 

application can stimulate an increase in the height of land water spinach plants at a dose of 40 

tons/ha-1. At this dose, plants can increase P nutrient uptake by up to 47.50%, which is 

translocated to parts of the plant so that it can be used to stimulate growth.  Bottom ash, with 
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larger particles than fly ash, is formed at the bottom of the coal combustion furnace, affecting 

its application properties. The use of fly ash and bottom ash waste has also been studied for use 

as a planting medium in agriculture. The addition of FABA is known to affect pH, thereby 

altering nutrient availability (Imran et al., 2024). FABA contains aluminosilicate minerals that 

are rich in nutrients that are almost identical to those found in soil, such as macro nutrients (K, 

Na, Ca, Mg) and micro nutrients (Fe, Cu, Zn, Mn) except for organic carbon and nitrogen 

because C and N are usually bound in the form of gas resulting from coal combustion (Putri et 

al., 2023; Restini & Dewi, 2023). FABA can be used as a soil conditioner because it contains 

macro- and micro-nutrients (Nugroho & Lestari, 2021). However, its effect on plant growth is 

relatively small, so it needs to be combined with organic fertilisers such as compost or manure. 

Fertiliser is one of the materials used to enhance plant growth. Fertilization can be done using 

artificial fertilizers (inorganic fertilizers) or natural fertilizers (organic fertilizers). However, 

continuous application of inorganic fertilizers generally hurts soil conditions, causing the soil 

to harden quickly, become less able to retain water, and quickly become acidic. Therefore, 

inorganic fertilizers must be mixed with organic fertilizers, such as compost (Jailani, 2022). 

Examples of compost fertilisers from various types of raw materials include straw, plant 

residues, animal manure, rice husks, empty fruit bunches, mushroom media, organic waste, and 

dad organic industrial waste residues (Ministry of Agriculture Regulation Number 70 2011).  

One factor influencing composting is the C/N ratio. Compost base materials with a C/N ratio 

of 20.1-25:1 is suitable for composting (Sakiah et al., 2022). Microorganisms that break down 

organic materials require carbon and nitrogen from the source material. Microorganisms 

require carbon as an energy source for growth, and nitrogen is required for protein synthesis 

(Sakiah et al., 2022). Given the potential of FABA as a growing medium, it is necessary to test 

its use, along with compost fertiliser, for the growth and yield of various vegetables commonly 

consumed in Indonesia, namely aubergines. Eggplant (Solanum melongena L.) is one of the 

vegetables whose growth is sensitive and responsive to changes in growing medium 

composition, nutrient levels, and environmental conditions. This study is expected to have a 

positive impact on eggplant growth and also reduce industrial waste in Indonesia. 

Methods 

Tools and Materials 

The materials used in this experiment included: soil, Solanum melongena L. seeds, compost, 

fly ash and bottom ash, and botanical pesticides. The tools used in this experiment included: 

trays, 40 cm x 50 cm polybags, rulers/measuring tapes, buckets, shovels, hoes, sprayers, 

cameras, scissors, knives, writing instruments, label paper, markers, scales, and ovens. 

Time and Place 

This research was conducted at the South Sumatra Fertilizer Company Experimental Garden. 

The research was carried out from June 2025 to Oktober 2025. The research location was a 

greenhouse located in a lowland area with an altitude of approximately 10-20 meters above sea 

level, humidity of approximately 55%-80%, temperature of approximately 26o C to 35o C, and 

sufficient light intensity. These environmental characteristics played a role in supporting plant 

growth and development during the experiment. Visual information regarding the layout and 

conditions of the research location is presented in Figure 1 to provide an overview of the 

general experimental setup. 
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Figure 1. Experimental Garden Map 

Research Design 

The research was conducted using the experimental method. The experimental design used in 

this study was a basic Complete Randomized Design (CRD) with 6 treatments, namely 1 

control and 5 treatments. Each treatment was repeated 4 times, resulting in 24 experimental 

units. The use of compost and FABA doses can be seen in Table 1. 

Table 1. Combination of compost and FABA doses 

Treatment Doses 
Soil 

(grams) 

Compost 

(grams) 

FABA 

(grams) 

T0 Soil 10.000 - - 

T1 Soil: 100% compost + 0% FABA 7.500 2.500 - 

T2 Soil: Compost 75% + FABA 25% 7.500 1.875 625 

T3 Soil: Compost 50% + FABA 50% 7.500 1.250 1.250 

T4 Soil: Compost 25% + FABA 75% 7.500 625 1.875 

T5 Soil: Compost 0% + FABA 100% 7.500 - 2.500 

 

Note: The (-) sign indicates that the treatment was not used. 

Preparation of Planting Media 

The growing media used were fly ash, bottom ash, and compost fertilizer. The growing media 

were placed in polybags measuring 40 cm x 50 cm with a capacity of 10 kg. The soil used for 

planting the seedlings was topsoil (Ferdian et al., 2023).  The planting media was prepared 

based on a soil:treatment ratio of 3:1 (w/w). According to Syahlaa et al. (2024), a soil:planting 

media composition of 3:1 enhances plant growth, such as plant height, number of leaves, leaf 

area, fresh weight per plant, and dry weight per plant. The growing medium placed in polybags 

was left for 1–2 days to stabilize the physical and chemical conditions of the medium after 

mixing the materials prior to planting (Putra et al., 2025). 

Seed Sowing 

The eggplant seeds used were of the Lezata F1 variety. The Lezata F1 variety showed the 

highest yield compared to other varieties, such as an average plant height increase of 44.04 cm, 

a flower-to-fruit conversion rate of 5.76%, a fruit count of 2.47 fruits, and the highest fruit 

weight of 20.71 g (Sinaga et al., 2023). The eggplant seeds were soaked in warm water for 15 
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minutes, then wrapped in a damp cloth and left for 24 hours (Ferdo et al., 2022). The eggplant 

seeds were placed in a tray containing topsoil with a depth of 1.0-2.0 cm and covered lightly 

with soil (Harleni & Maliki, 2024). The seeds are watered daily until the plants are 25-30 days 

old and have at least 4 true leaves.   

Seedling Planting 

Eggplant seedlings are planted after 25-30 days of germination and are done in the afternoon 

around 4:00-6:00 PM. Select healthy seedlings with strong vigor, fresh green leaves, and 3-4 

leaves (Musliadi et al., 2022).  Planting is done by making planting holes 10-15 cm deep in 

each polybag (Nazari et al., 2023).  

Watering 

Watering is done manually in the morning and afternoon with the same volume of water for 

each treatment, amounting to 500 ml. This watering volume was set to maintain relatively 

uniform water availability during plant growth even though the growing media had different 

compositions. 

Maintenance 

Weed control is done manually by pulling weeds by hand. Pest and disease control can be done 

using botanical pesticides, namely the use of betel leaves. Pest and disease control was carried 

out using botanical pesticides made from betel leaves at a dose of 100 g of fresh betel leaves 

extracted in 1 L of water. The solution is applied by spraying evenly on all plants with a volume 

of ±50-100 ml per plant. The application is carried out periodically during the research period 

when symptoms of attack are found, so that pest control is uniform across all treatments. 

Observation 

Parameters used to measure eggplant plant growth include plant height, stem diameter, and 

number of leaves. Observations are conducted weekly from 6  to 10 week after planting (WAP).  

Soil Medium Analysis 

The growing medium samples analysed were taken before the eggplants were planted, namely 

soil, FABA and compost mixed according to the specified dosage. The growing medium 

parameters analysed were pH, organic carbon, total nitrogen content, available phosphorus, 

magnesium, potassium, calcium, iron, manganese and sodium. Before analysis, the growing 

medium samples were dried first. The sample medium used was 1,000 grams. The growing 

medium analysis was conducted at the Sampoerna Agro Laboratory. Table 2 shows the 

parameters and methods used for growing medium analysis. 

Table 2. Observation parameters measured and measeurement methods in growing medium 

analysis 

Parameter Method 

pH H2O 1:5 (pH meter) 

C-Organic (%) Walkey and Black (Titration FeSO4 1N) 

N-total (%) Kjeldahl (titration NaOH 0,05N) 

P-available (ppm) Bray 1 (Spectrophotometer) 

Mg-, Ca-, K-, dan Na-exchangeable 

(cmol/kg) 
NH4OAC 1 N extract (flame photometer) 

Fe, Mn total (mg/100g) 25% in HCl AAS 

Source : Eviati et al., 2023 
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Results and Discussion 

Soil Medium Analysis 

Soil media can be categorised based on soil fertility levels, namely very low, low, moderate, 

high, and very high, as well as soil acidity based on pH categories, namely very acidic (<4,5), 

acidic (4,5-5,5), slightly acidic (5,5-6,5), neutral (6,5-7,5), slightly alkaline (7,5-8,5), and 

alkaline (8,5). Based on the results of the analysis of the planting medium content in each 

treatment, it is known that T0 is a treatment whose pH can be categorised as very acidic. A 

decrease in soil pH (very acidic) can reduce the content of microelements, increase the 

concentration of several microelements such as Fe, Cu, and Zn, and decrease the content of 

other microelements such as B, Mo, and Mn, thereby affecting nutrient absorption by plants 

(Wang et al., 2025). The content of micronutrients, such as Mn and Fe, in the soil is related to 

soil pH, aeration, organic matter, moisture, and as a component of silicate minerals, with the 

total amount of manganese in the soil ranging from 20 to 3000 mg/kg, with an average of 600 

mg/kg, while iron ranges from 20,000 to 550,000 mg/kg (Obeng et al., 2024; Yaacob et al., 

2022). T1 and T2 can be categorised as acidic pH. T3, T4, and T5 can be categorised as slightly 

acidic ph.  

Adding FABA to the growing medium at different concentrations can increase the soil pH from 

highly acidic to slightly acidic. The increase in soil pH is related to the content of basic minerals 

such as calcium (Ca), magnesium (Mg), and potassium (K) in fly ash-bottom ash (FABA) from 

coal combustion acts as a soil ameliorant by increasing cation exchange capacity (CEC), base 

saturation, and reducing toxic aluminium (Al) saturation (Lotse Tedontsah et al., 2023; Putri et 

al., 2023; Wenyika et al., 2025). In addition, increasing pH and base saturation reduces 

aluminum (Al) saturation which is toxic to plants, thereby reducing the risk of Al toxicity and 

improving plant growth in acidic soils (Lațo et al., 2025; Owusu et al., 2024; Zhang et al., 

2025). However, the analysis results also show that the use of high-concentration FABA 

without additional organic matter can reduce the organic carbon and total nitrogen content, 

indicating that FABA is not a source of organic matter or nitrogen (Putri & Yawahar, 2023). 

The results of the analysis of soil properties in the growing medium based on the specified 

treatments can be seen in Table 3. 

Table 3. Analysis of growing media in terms of fertility and acidity 

Treatment 

Parameter Sifat Tanah 

pH 

C-

organik 

(%) 

N-

total 

(%) 

P-

tersedia 

(ppm) 

Mg-dd 

(cmol/kg) 

Ca-dd 

(cmol/kg) 

K-dd 

(cmol/kg) 

Na-dd 

(cmol/kg) 

Fe-total 

(mg/100g) 

Mn-total 

(mg/100

g) 

T0 4,24 1,76 0,14 1,63 0,13 0,22 0,23 0,10 4264,422 8,46 

T1 5,39 3,67 0,29 248,48 2,04 3,21 5,92 1,65 3797,89 12,67 

T2 5,50 2,63 0,22 45,16 1,87 4,41 4,85 2,52 3765,99 13,99 

T3 5,67 1,96 0,19 7,37 1,39 3,86 3,06 2,65 4234,67 15,14 

T4 5,79 1,18 0,10 3,51 1,35 5,05 1,59 3,14 3801,54 13,07 

T5 5,92 1,02 0,08 5,86 0,72 3,93 0,22 3,05 3863,17 13,36 

Based on (Suntoro et al., 2023), the assessment criteria for several soil properties, such as 

organic C, total N, P, Mg, Ca, K, Na, have different fertility levels, ranging from very low, low, 

medium, high, and very high. Based on the results of the study conducted by examining the 

fertility level assessment criteria in the growing medium, it was found that there are several 

nutrients, both macro and micro nutrients. The results of the study show that T0 has a very 

acidic pH, which affects macro and micro nutrients that are classified as very low or low. 

Meanwhile, T1 has good nutrient assessment criteria with a high or very high category, except 

for Mg, which has a low category. T2 had fairly good nutrient assessment criteria when 
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compared to other combinations of FABA and compost fertilizer, such as T3, T4, and T5. T2 

had nutrient availability in the moderate, high, and very high categories, except for Mg, which 

was in the very low category. One factor that can influence the availability of macro and micro 

nutrients is changes in the pH of the growing medium. The interaction between pH and nutrient 

availability is also complex because pH affects solubility, ion form, and nutrient content in the 

soil, as well as the ability of plant roots to absorb them (Barrow & Hartemink, 2023). The 

presence of compost in the growing medium plays a crucial role in supporting the effectiveness 

of FABA. Compost contributes to increased organic carbon and total nitrogen content, 

improves cation exchange capacity, enhances nutrient utilisation efficiency, and supports soil 

microorganism activity (Gao et al., 2025; Mulatu & Bayata, 2024; Rais et al., 2021). 

Plant Height 

Based on observations conducted on S. melongena L. plants, it was found that the average plant 

height of S. melongena increased each week, from 6 WAP to 10 WAP. The observation results 

can be seen in Figure 2 regarding the average plant height each week.  

 

Figure 2. Graph of average plant height S.melongea 

The results of the analysis of variance (ANOVA) showed a response in plant height when 

different growing media treatments were applied. The analysis results can be seen in Table 4 

regarding the average plant height. 

Based on Figure 2 and Table 4, the results of plant height analysis at 6 to 10 weeks after planting 

(WAP) show that growth between weeks provides a clearer analysis of the timing of treatment 

effects and plant growth response patterns. At 6 WAP, the differences in plant height between 

treatments were still relatively small, although T2 and T1 began to show a higher tendency 

than other treatments. T1 and T2 were significantly different from the control treatment and 

other treatments, indicating that the treatment effects began to appear at 7 WAP. The results of 

the observation showed that treatment T1 (soil and compost) provided the highest average plant 

height at 7 to 10 WAP, except at 6 WAP with an average height of 2,9. T1 had a very significant 

increase in plant height at 8 to 10 WAP. T2 had a fairly high average at 6 WAP to 10 WAP, 

when compared to other FABA treatments, such as T3, T4, and T5, and was better than the 

control treatment. T2 and T3 had a more noticeable increase in plant height at 9 WAP to 10 

WAP, but the increase was not as rapid as T1. Conversely, treatments T0, T4, and T5 showed 

relatively low plant height increases, but did not show a very significant increase at 8 to 10 
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WAP, with final plant heights only reaching 4,6, 4,9, and 4,1 cm, respectively. The morphology 

of plant height in each treatment can be seen in Figure 3. 

Table 4. Average plant height growth of S. melongena 

 

   

Figure 3. Plant height S. melongena at T0 (a), T1 (b), T2 (c), T3 (d), T4 (e), and T5 (f) 

Overall, the use of a mixture of fly ash and bottom ash in the right dosage can increase plant 

height by improving soil conditions and providing essential nutrients to the growing medium 

(Ahmad et al., 2021; An et al., 2024; Putri & Yawahar, 2023). Conversely, the control treatment 

(T0) and T5 (soil and 100% FABA) showed the lowest growth. This indicates that compost 

application plays an important role in improving soil conditions and increasing the availability 

of essential nutrients that support plant physiological processes. This condition is in line with 

Table 3 in T1, which has the highest organic C content (3.76%), the highest total N (0.29%), 

and very high available P (248.48 ppm). The high organic carbon content reflects the 

Treatment 
Average plant height (cm) 

6 WAP 7 WAP 8 WAP 9 WAP 10 WAP 

T0 2,3 ab 3,2 a 4,0 a 4,4 ab 4,6 a 

T1 2,9 bc 4,5 b 6,1 d 8,9 d 15,9 d 

T2 3,1 c 4,4 b 5,9 cd 7,0 c 11,7 c 

T3 2,6 abc 3,9 ab 5,0 bc 5,5 b 7,1 b 

T4 2,3 ab 3,5 a 4,4 ab 4,7 ab 4,9 a 

T5 2,0 a 3,3 a 3,8 a 3,9 a 4,1 a 

Notes 

: 

The numbers followed by letters in the column are based on Duncan’s test at the 

5% level. 

c. 

d. 

b. 

f. 

a. 

e. 
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availability of organic matter as an energy source for soil microorganisms that play a role in 

nitrogen and phosphorus mineralization, making nutrients more easily absorbed by plants 

(Zając & Skrajna, 2024). Nitrogen plays a key role in chlorophyll formation and stem 

elongation, while phosphorus supports cell division and meristem tissue development(Fathi & 

Afra, 2023; Li et al., 2023). 

The combination of 75% compost and 25% FABA (T2) also showed good results because 

FABA can neutralise acidic pH, thereby increasing nutrient availability. The availability of 

micro-nutrients, such as Ca, Mg, Fe, and Si, can contribute to the vegetative growth of plants 

in the formation of plant tissues (Hamanaka et al., 2022; Horvatinec et al., 2024). However, in 

the treatment with 100% FABA (T5), growth was inhibited due to increased pH and the 

accumulation of excess elements, namely Na or heavy metals, which can interfere with nutrient 

absorption (Kuźnia, 2025; Restini & Dewi, 2023). Low levels of organic carbon and nitrogen 

in the growing medium cause a decrease in soil microorganism activity, resulting in slower 

nutrient mineralization and limited nutrient availability for plants (Putri & Yawahar, 2023). 

These results are consistent with the study (Suhartini et al., 2022), which states that FABA can 

be used as a soil conditioner only at certain doses, as the high alkalinity of the growing medium 

can reduce the availability of several important nutrients. High doses of fly ash (40-50%) tend 

to cause toxic effects that inhibit growth and can cause plants to become stunted or growth to 

be inhibited (Ahmad et al., 2021; Suwankamnoed et al., 2025). Therefore, the combination of 

compost and FABA in a balanced ratio has been proven to significantly increase plant height 

through improved soil fertility and structure 

Stem Diameter 

Based on observations conducted on S. melongena plants, it is known that the average stem 

diameter of S. melongena plants increased every week for T0, T1, T2, T3, and T4, while T5 at 

8 WAP to 10 WAP experienced inhibition. The observation results can be seen in Figure 4 

regarding the average stem diameter of plants every week.  

 

Figure 4. Graph of the average stem diameter S. melongena 

The results of the analysis of variance (ANOVA) showed a response in the stem diameter of 

the plants when given different growing media treatments. The analysis results can be seen in 

Table 5. 
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Table 5. Average stem diameter growth of S. melongena 

The numbers followed by letters in the columns are based on Duncan’s test at the 5% level for 

6 WAP, 8 WAP, and 10 WAP. And the LSD test at the 5% level for 7 WAP and 9 WAP. 

Based on Figure 4 and Table 5, growing media T1, T2, T3, and T4 showed significant 

differences in stem diameter compared to T0 and T5, which showed no significant differences 

at 10 WAP. The composition of growing media T1 (soil and compost) and T2 (soil, 25% 

FABA, and 75% compost) produced the best plant stem diameter, namely 5,8 mm at 10 WAP, 

while the composition of growing media T5 (soil and FABA) showed the lowest plant stem 

diameter growth, namely 1,6 mm. T1 and T2 showed that 8 WAP and 10 WAP had the same 

diameter results. This is in line with the results in Table 3, which explains that P1 has a higher 

fertility level, while T2 has met the minimum nutrient requirements and soil chemical 

conditions necessary to support optimal stem diameter growth. In both treatments, the soil pH 

was in the acidic category, which provides macro nutrients, while the nitrogen, phosphorus, 

potassium, and calcium content did not become limiting factors for the growth of the stem 

strengthening tissue (Yuan et al., 2025). This indicates a maximum growth response limit, so 

that an increase in soil fertility within a certain level is not followed by an increase in plant 

stem diameter.  

T3 and T4 showed a decrease in stem diameter compared to T1 and T2, although they were 

still higher than the control. The results of the growing medium analysis in Table 3 show that 

an increase in the proportion of FABA was followed by a decrease in organic C and total N 

content, which has the potential to limit cambium cell division and stem strengthening tissue 

formation. This condition explains that the increase in stem diameter in T3 and T4 was partial 

and did not reach the optimal growth level. The composition of the T5 growing medium (soil 

and FABA) showed the lowest stem diameter growth, namely 1.6 mm, and was not 

significantly different from the control, indicating growth inhibition at high FABA doses 

without the addition of organic matter can be seen in Table 5 at 8 to 10 WAP. The low organic 

carbon and total nitrogen content in this growing medium limits the availability of essential 

nutrients and reduces the soil's capacity to support secondary stem growth (Bragg et al., 2025). 

This indicates that FABA cannot function as the main nutrient source but is only effective as a 

soil ameliorant when combined with organic matter.  The morphological characteristics of stem 

diameter in each treatment can be seen in Figure 5. 

Treatment 
Average stem diameter of plants (mm) 

6 WAP 7 WAP 8 WAP 9 WAP 10 WAP 

T0 1,1 a 1,4 a 1,7 a 1,7 ab 1,8 a 

T1 1,5 c 1,8 c 2,7 b 4,2 d 5,8 d 

T2 1,5 c 2,0 d 2,7 b 4,0 d 5,8 d 

T3 1,4 bc 1,6 bc 2,6 b 3,2 c 3,9 c 

T4 1,4 bc 1,5 ab 1,8 a 2,0 b 2,5 b 

T5 1,1 ab 1,5 ab 1,6 a 1,6 a 1,6 a 
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Figure 5. Stem diameter of S. melongena at T0 (a), T1 (b), T2 (c), T3 (d), T4 (e), dan T5 (f) 

Based on Figure 5, it is known that T1 and T2 have relatively large, sturdy stems that are not 

easily knocked down compared to plants with stunted growth such as T0 and T5. The increase 

in stem diameter indicates good secondary growth, which is related to the availability of 

nutrients and favourable soil conditions. Nutrients such as nitrogen and phosphorus play an 

important role in stimulating plant growth, including increases in biomass and stem length, 

which are related to cell division and elongation in the cambium (Feng et al., 2025; Morrison 

et al., 2024). Compost contains potassium and magnesium, which play a role in the formation 

of stem-strengthening tissues and the lignification process (Manea et al., 2024). In addition, the 

silica in FABA also helps strengthen cell walls and improve the efficiency of water and nutrient 

transport in the stem (Hamanaka et al., 2022; Valeev & Kondratiev, 2023). The use of FABA 

in limited doses can improve soil aggregate stability and promote stem growth without causing 

toxicity (Horvatinec et al., 2024). Similar research by Fajarindo et al., 2024, shows that the 

addition of coal ash and lignite compost improves soil pH and increases corn stem diameter 

growth. Thus, the increase in stem diameter in the combined compost and FABA treatment is 

due to the synergy between the increased nutrient availability from the compost and the 

improved soil structure from the FABA. 

Number of Leaves 

 Based on observations made on S. melongena plants, it is known that the average number of 

S. melongena leaves increased every week for T0, T1, T2, T3, and T4, while T5 at 9 WAP to 

10 WAP experienced inhibition. The results of the observations can be seen in Figure 6 

regarding the average number of plants leaves each week.  

b. c. 

d. e. f. 

a. 
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Figure 6. Graph of the average number of leaves S. melongena 

The results of the analysis of variance (ANOVA) showed a response in the number of plant 

leaves when different growing media treatments were applied. The analysis results can be seen 

in Table 6 regarding the average number of plant leaves. 

Table 6. Average growth of the number of leaves S. melongena 

The numbers followed by letters in the columns are based on Duncan’s test at the 5% level for 

6 WAP, 9 WAP, and 10 WAP. And the LSD test at the 5% level for 7 WAP and 8 WAP. The 

letter tn indicates no significant difference. 

Based on Figure 6 and Table 6, growing media T1, T2, T3, and T4 are significantly different 

in terms number of plant leaves compared to T0 and T5, which are not significantly different 

at 10 WAP. The composition of growing medium T1 (soil and compost) produced the highest 

average number of plant leaves, namely 12,3 leaves at 10 WAP, followed by T2 and T3, which 

showed a significant increase compared to the control. At the beginning of the observation 6 

WAP, the differences between treatments were not yet apparent, but the positive effects of 

organic matter and FABA began to appear after 7 WAP to 10 WAP. The composition of 

growing medium T0 (soil) showed the lowest number of plant leaves, namely 5,0 leaves. The 

results of the leaf number data were also related to morphological observations in each 

treatment, which can be seen in Figure 7 
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6 WAP 7 WAP 8 WAP 9 WAP 10 WAP 

T0 4.3 tn 4.5 a 4.5 a 4.8 a 5.0 a 

T1 5.0 tn 6.5 c 8.0 d 10.5 c 12.3 d 

T2 4.5 tn 6.3 c 7.5 cd 8.0 b 10.5 cd 

T3 4.8 tn 6.3 c 7.3 c 8.3 b 9.0 bc 

T4 4.5 tn 5.3 b 6.5 b 7.0 b 7.5 b 

T5 4.8 tn 5.0 ab 5.0 a 5.3 a 5.3 a 



50 

ISSN 2721-1304 (Print), ISSN 2721-1207 (online) 
Copyright © 2026, Journal La Lifesci, Under the license CC BY-SA 4.0 

   

   

Figure 7. Leaf morphology of S. melongena at T0 (a), T1 (b), T2 (c), T3 (d), T4 (e), and T5 (f) 

Based on the results of leaf morphology research, such as leaf spots in treatments using FABA, 

this indicates chlorosis related to disturbances in the absorption or utilisation of nutrients, 

particularly N, P, Mg, and Fe. Chlorosis in older leaves is often associated with mobile nutrient 

deficiency, as these elements are transferred to younger leaves to maintain photosynthetic 

activity and plant growth (Ghimirey et al., 2024; Song et al., 2024). In treatments with higher 

FABA proportions, the reduction in soil organic carbon and total nitrogen content has the 

potential to inhibit chlorophyll formation, causing leaves to lose their normal green colour and 

develop yellow spots. Cao et al., 2024 explain that increased nitrogen availability from organic 

matter promotes new leaf formation and expands the photosynthetic area. Additionally, 

compost and vermicompost, which are rich in organic matter, contain various plant hormones 

including auxın and cytokinin that directly support plant development and cell differentiation 

(Rehman et al., 2023; Sienkiewicz et al., 2024).  

Soil management that increases organic matter, such as the use of organic fertilisers and soil 

pH management, can improve nitrogen and magnesium absorption efficiency and support 

chlorophyll formation and plant health (Wang et al., 2025; Yao et al., 2024). Additionally, the 

relatively high Ca content of FABA can disrupt the balance of other cations such as Mg and K. 

Imbalances in cations such as Ca, Mg, and K can inhibit leaf cell elongation and cause leaf 

morphological deformities, including curled leaves and uneven leaf surfaces. Cation imbalance 

can disrupt plant physiological functions, such as osmotic stress and stomatal dysfunction, 

which contribute to leaf morphological changes (Roșca et al., 2023; Yang et al., 2024).  

 

a. b. c. 

d. e. f. 
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Conclusion  

The combination of FABA growing medium and compost fertilizer significantly affects the 

vegetative growth response of Solanum melongena L. in terms of plant height, stem diameter, 

and number of leaves. The 100% compost treatment (T1) yielded the best results as it increased 

organic carbon and total nitrogen content, but the combination of 75% compost + 25% FABA 

(T2) provided optimal nutrients absorbed by the purple eggplant plants and increased the pH 

of the growing medium. Meanwhile, the use of 100% FABA (T5) reduced growth due to 

increased pH and the potential for heavy metal accumulation. The use of FABA is 

recommended only at low doses and in combination with compost to maintain nutrient balance 

and reduce the risk of ionic stress. Further research is needed to determine safe application 

limits and evaluate the long-term effects of FABA use on soil quality and plant growth. Further 

research is needed to analyze nutrient availability after planting, as pre-planting analyses do 

not fully represent nutrient availability conditions during vegetative growth. 
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