DOI :https://doi.org/10.36378/juatika.v8i1.4860
eissn 2656-1727

0.
pissn 2684-785X

@
pages : 263 — 271

The Effect of Growing Media Composition  ©
and Eco-Enzyme Concentration on the
Growth and Yield of Tomato (Lycopersicon
esculentum)

Daffa Novendra Aditama', Nova Triani'*®, Djarwatiningsih’

JUATIKA

JURNAL AGRONOMI TANAMAN TROPIKA
VOL. 8 No. 1 January 2026

Abstract

Growth and production of tomato (Lycopersicon esculentum) are influenced by the quality of the planting medium
and nutrient availability. This study aimed to determine the effects of planting medium and eco-enzyme
concentration on the growth and yield of tomato plants. A two-factor Randomized Block Design was used, with
factors including planting medium (soil; soil and rice husk charcoal 1:1; soil and cow manure 1:1; soil, rice husk
charcoal, and cow manure 1:1:1) and eco-enzyme concentration (0, 1, 2, and 3 ml/L). The results showed a
significant interaction between planting medium and eco-enzyme concentration on plant height from 28 to 63
days after planting, number of fruits per plant, and fruit weight per plant. The best treatment was the
combination of soil and cow manure (1:1) with 3 ml/L eco-enzyme. The planting medium significantly affected
plant height at 14 to 21 days after planting, the number of leaves from 14 to 42 days after planting, and flowering
age, while the eco-enzyme concentration significantly affected plant height at 14 to 21 days and the number of
leaves from 14 to 35 days after planting. The combination of organic growing media with eco-enzymes can
enhance tomato growth and yield, particularly in terms of plant height, fruit number, and fruit weight per plant.
These results suggest this treatment is optimal for increasing tomato growth and production by improving soil
physical, chemical, and biological characteristics.
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1. Introduction
Tomatoes  (Lycopersicon  esculentum) are a
horticultural commodity with high economic and

medium is a key factor in supporting tomato plant growth
and yield.
, and manure are widely used in polybag cultivation.

nutritional value. They are consumed both fresh and as raw
materials in the food industry, driving increasing market
demand. Consequently, efforts to enhance tomato
productivity are essential to support food security and
promote sustainable agricultural development (Cahya et al.,
2025).

A crucial factor influencing tomato productivity is the
growing medium. The growing medium provides
mechanical support and supplies water, air, and nutrients to
the plant. (Gulo et al., 2025). Selecting the appropriate
growing medium is essential for optimal tomato growth.
Tomato plants are sensitive to excess water, as their roots
can easily suffer from hypoxia when waterlogged (Avivi et
al., 2022). Therefore, the composition of the growing
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These organic materials can improve the physical structure
of the growing medium, increase porosity and water
retention, and provide essential nutrients for plants. Wales
et al (2023) conducted research on the composition of soil
and cow manure at a 1:1 ratio. The tomato plant height at
60 days after planting was 123.87 cm. The number of
leaves on the tomato plant at 60 days after planting is
367.43. The number of fruits per plant is 35.37. The weight
of the fruit per plant is 1,590.93 grams. In addition, the
presence of organic matter supports the activity of
microorganisms, which play a significant role in the
decomposition process and nutrient availability (Sugianto
& Jayanti, 2021). It can increase the potential production of
the tomato plant by adding additional nutrients
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The addition of additional nutrients in tomato
cultivation also plays an important role. One alternative
that is increasingly being developed is eco-enzyme, a liquid
produced by fermenting household organic waste such as
fruit and vegetable waste and molasses. Eco-enzyme
contains enzymes, growth hormones, vitamins, and
microorganisms  that function to accelerate the
decomposition process of organic matter, increase the
availability of nutrients, and stimulate plant growth
naturally. Several studies report that the application of eco-
enzymes to horticultural crops can increase vegetative
growth, accelerate flowering, and improve harvest
quality(Saraswati & Witoyo, 2024). The results of the study
(Novianto, 2022) showed that using eco-enzyme had a
significant effect at a concentration of 1.75 ml /L on the
observed variables of growth and yield of shallot plants.
The height of the shallot plant was 4.5 cm. The number of
leaves on the shallot plant was 1.7.25 strands. The total
weight of the bulb per plant was 19.39 grams. The weight
of the bulb per seed was 3.75 grams. The number of bulb
seeds per plant was 8, and the root length was 7.25 cm.
However, its effectiveness was greatly influenced by the
concentration used. A concentration that is too low does not
cause a significant effect, whereas a concentration that is
too high can cause physiological stress in plants (Irsyad et
al., 2025). Therefore, adding an ecoenzyme that provides
nutrient-rich organic planting media will increase the
potential production of tomato plants.

Based on the description, this study aims to examine
the effects of combining planting media with varying
concentrations of eco-enzyme on the growth and yield of
tomato plants (Lycopersicon esculentum). The study
focuses on parameters such as plant height, leaf number,
age at flower emergence, total number of fruits, and total
fruit weight as indicators of successful cultivation.

2. Material and Methods
2.1. Place and Time

This research was conducted in Ciujung Baru Land,
Kragilan Village, Serang Regency, Banten Province, at a
degree coordinates (6.15° S; 106.29° E), elevation of
approximately 5 meters above sea level, with a
temperature of 23-31°C, humidity of 75-85%, and rainfall
of 200-300 mm/year. The study lasted for 4 months,
namely January—April 2024.

2.2. Tools and materials

The tools used include 40 x 40 cm polybags, seedling
trays, paranet, sprayers, watering cans, knives, measuring
cups, buckets, bamboo stakes, labels, plastic, rulers, meters,
and calipers. The research materials consist of tomato seeds
of the Servo variety, NPK 15:15:15 fertilizer, TrueEco
brand eco-enzyme, rice husk charcoal, cow manure, water,
soil, and botanical/chemical pesticides. The following is a
procedure diagram for Work.
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Figure 1. Flowchart implementation study

2.3. Research Design

This study used a Completely Randomized Design
(CRD) with two factors. The first factor was the
composition of the planting medium consisting of soil as a
control, a mixture of soil and rice husk charcoal with a ratio
of 1:1 (v/v), a mixture of soil and cow manure with a ratio
of 1:1 (v/v), and a mixture of soil, rice husk charcoal, and
cow manure with a ratio of 1:1:1 (v/v/v). The second factor
was the concentration of the eco-enzyme, with 0 ml/L as
the control and 1, 2, and 3 ml/L. Each treatment
combination was repeated three times, and each
experimental unit consisted of three plants. Observed
parameters are as follows :
2.3.1. Plant Height (cm)

Tomato plant height is measured from the soil surface
to the growing point. Measurements can be made with a
ruler or a tape measure, depending on the plant’s height.
Plant height measurements begin 14 days after
transplanting and continue at 7-day intervals until 56 days
after transplanting.

2.3.2. Amount Leaf ( strand )

Leaf counts were measured by manually counting the
number of fully opened leaves per plant. Leaf counts began
at 14 days after transplanting (DAP) and continued until 56
DAP, with 7-day intervals.
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2.3.3. Flowering Age (DAP)

Observations of the day the flowers appear are made
by calculating the number of days until the plant flowers,
starting from the day after transplanting until the first
flower appears.

2.3.4. Amount Total Fruit Per Plant ( fruit)

Observations were conducted by calculating the total
harvest and the number of fruits per plant, which were
determined by counting the fruits on each sample plant
across the first to fifth harvest periods. Harvesting was
carried out every 2-3 days.

2.3.5. Weight Total Fruit Per Plant (grams)
The fresh weight of fruit per plant is calculated by
adding all fruit harvested across all periods for each plant,
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then measuring it with a scale.

2.4. Data analysis

Observational data were analyzed using analysis of
variance (ANOVA). If a significant or highly significant
effect was found, an Honestly Significant Difference
(HSD) test was performed at the 5% level to determine
differences between treatments. Analysis done using IBM
Statistics 25.

3. Results and Discussion
3.1. Plant Height

The average value of tomato plant height in the
combination of planting media treatment with Eco Enzyme
concentration is presented in Tables 1 and 2. The average
tomato plant height for the single treatment is presented in
Table 3.

Table 1. Average Plant Height (cm) of Tomatoes Due to Combination Treatment of Different Planting Media and Eco

Enzyme Concentration (ml/L) at 28-42 DAP

Plant Height (cm)

Planting Media

Age Treatment Eco Enzyme Concentration (ml/L)
0 1 2 3
T 44.39 +0.96 a 49.06 £1.44 ab  49.58 +0.56 ab  50.12 £0.93 b
T:AS1:1 46.99 +0.98 Ab 52,67+1,13 bc 54,01+0,01 bc 55,71+0,66 c
28DAP T:PKS1:1 50,43+1,83 b 55,01+0,01 bc 57,83+1,15 c 65,98+1,49 d
T:AS:PKS1:1:1 50,88+ bc 52,43+ bc 55,83+ c 58,24+ c
BNJ 5% 5,23
T 59,66+1,00 a 62,28+0,56 ab 62,46+0,93 ab 62,7240,99 ab
T:AS1:1 61,72+1,47 ab 65,30+1,11 bc 66,61+0,01 bc 68,38+0,65 bc
35DAP T:PKS1:1 63,03+1,83 ab 67,64+0,01 bc 70,47+1,83 c 78,6440,02
T:AS:PKS1:1:1 63,51+1,18 ab 65,10+1,51 b 68,50+0,66 bc 70,91+1,51
BNJ 5% 5,28
T 78,29+1,56 a 79,88+0,55 ab 80,36+1,02 ab 80,69+0,63 ab
T:AS1:1 79,4241,17 ab 82,4740,96 ab 85,0140,24 b 85,1440,28 b
42 DAP T:PKS1:1 82,13+1,85 ab 85,24+0,47 b 89,63+1,63 b 97,31+0,79 c
T:AS:PKS1:1:1 80,31+1,01 ab 81,9741,48 ab 85,47+0,95 b 89.71 +2.34 B
BNJ 5% 5.66

Description: Numbers followed by the same letter at the same treatment and age show no significant difference in the 5% BNJ test; T = Soil; AS

= Rice Husk Charcoal; PKS = Cow Manure.

Table 1 shows that the combination of growing media
treatment and eco-enzyme concentration had a highly
significant effect on tomato plant height between 28 and 42
days after planting. The tallest average plant height at 28
days was 65.98 cm (Land: Fertilizer Pen Cow 1:1 + 3 ml/I
Eco Enzyme), while the shortest was 44.39 cm (Soil + 0
ml/l Eco Enzyme). At 35 days after planting (DAP 35), the
tallest average tomato plant reached 78.64 cm (Land:
Fertilizer Pen Cow 1:1 + 3 ml/l Eco Enzyme), whereas the
shortest was 59.66 cm (Land + 0 ml/l Eco Enzyme). At 42
days after planting, the tallest average plant height was
97.31 cm (Soil: Cow Manure 1:1 + 3 ml/l Eco Enzyme),
and the shortest was 78.29 cm (Soil + 0 ml/l Eco Enzyme).

Table 2 shows that the combination of planting media
treatment and Eco Enzyme fertilizer concentration had a
very significant effect on tomato plant height at 49-63
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DAP. The average height of the highest tomato plants at the
age of 49 DAP was 107.98 cm (Soil: Cow Manure 1:1 + 3
ml/L Eco Enzyme), while the lowest was 88.36 cm (Soil +
0 ml/L Eco Enzyme). At the age of 56 DAP, the highest
plant height reached 115.21 cm (Soil: Cow Manure 1:1 + 3
ml/L Eco Enzyme), while the lowest was 95.66 cm (Soil +
0 ml/L Eco Enzyme). Meanwhile, at the age of 63 DAP, the
highest plant height was still obtained in the treatment of
Soil: Cow Manure 1:1 + 3 ml/L Eco Enzyme, with a value
of 115.33 cm, and the lowest in the treatment of soil + 0
ml/L Eco Enzyme, namely 95.76 cm.

Table 3 shows that the single treatment of planting
media and eco-enzyme concentration had a significant
effect on tomato plant height at 14 and 21 DAP, but not at 7
DAP. At the age of 21 DAP, the Soil: Cow Manure (1:1)
planting media gave the highest plant height (44.34 cm),
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while the lowest plant height (38.10 cm) was obtained in
the soil planting media. The treatment concentration of 3
ml/L gave the highest plant height of 44.13 cm, and the
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lowest plant height of 38.53 cm was obtained at 0 ml/L Eco
Enzyme.

Table 2. Average Plant Height (cm) of Tomatoes Due to Combination Treatment of Different Planting Media and Eco

Enzyme Concentration (ml/L) at 49-63 DAP

Plant Height (cm)

Age Planting Media

Eco Enzyme Concentration (ml/L)

Treatment 0 1 > 3

T 88.36 +1.39 a 89.44 +1.66 a 90.72 +0.33 a 91.02 +0.77 a
49 DAP T:AS11 88.99 +2.31 a 91.63 +1.17 a 94.01 +£0.09 ab 95.44 +0.46 ab

T:PKS1:1 93.23 +1.91 a 94.84 +0.96 ab  100.83 +1.51 b 107.98 +157 ¢

T:AS:PKS1:1:1 89.08 +0.83 a 90.83 +1.52 a 94.47 +1.24 ab 10058 +3.24 b

BNJ 5% 7.12

T 95.66 +1.39 a 96.71 +1.63 a 97.96 +0.33 a 98.26 +0.75 a

T:AS11 96.29 +2.31 a 98.93 +1.17 a 101.28+0.11 ab 102.71+0.49 ab
56 DAP T:PKS1:1 100.53 £1.90 a 102,1440,96 ab  108,07+1,48 b 115214160 ¢

T:AS:PKS1:1:1 96,3410,80 a 98,07+1,55 a 101,77+1,24 ab  107,81+3,26

BNJ 5% 7,13

T 95,76+1,38 a 98,38+0,74 ab 98,52+1,41 ab 98,52+0,23 ab
63 T:AS11 96,33+2,32 ab 102,82+052 ab  103,22+1,15 b 103,32+0,89 b
DAP T:PKS1:1 100,58+1,92 ab 102,2840,94 ab  108,14+1,48 b 115,33+157 ¢

T:AS:PKS1:1:1 96,431+0,84 ab 98.18+156 ab 103.41 +1.09 b 10790 +3.29 b

BNJ 5% 7.11

Description: Numbers followed by the same letter at the same treatment and age show no significant difference in the 5% BNJ test; T = Soil; AS

= Rice Husk Charcoal; PKS = Cow Manure.

Table 3. Average Plant Height (cm) Due to Different Planting Media Treatments and Eco Enzyme Concentrations (ml/L)

at 7-21 DAP

Plant Height (cm)
Treatment 7DAP 14 DAP 21 DAP
Growing media
T 21.08 +0.20 24.97 +0.33 a 38.10+0.43 a
T:AS 11 21.26 +£1.42 27.18 +0.86 ab 40.33 £1.28 b
T:PKS 11 2250 +0.52 28.79 +0.65 b 4434 £1.41 c
T:AS:PKS1:1:1 21.81 +£0.19 27.84 £1.31 B 42,94 +1.82 c
BNJ 5% tn. 2.44 1.56
Eco Enzyme Conc.
0 ml/L 20.64 +0.72 25.61 +0.62 a 38.53 +£0.92 a
1ml/L 20.83 +0.59 26.41 +0.79 a 40.43 +1.28 a
2 ml/L 22.14 +£0.40 27.83 +£0.75 ab 42.62 +1.57 b
3ml/L 23.04 +0.69 28.93 +1.36 b 44,13 +£1.97 b
BNJ 5% tn. 2.44 1.56

Description: Numbers followed by the same letter at the same treatment and age show no significant difference in the 5% BNJ test; tn = no

significant difference; T = Soil; AS = Rice Husk Charcoal; PKS = Cow Manure.

The results showed that neither the growing media
treatment nor the eco-enzyme concentration at 7-14 days

after planting (DAP) had a significant effect on plant height.

This condition is related to the initial adaptation phase,
when plant growth still relies on energy reserves from the
seeds, so nutrient uptake from the media or additional
treatments has not had a significant effect. Root growth in
the initial stage is also not yet fully developed to absorb
nutrients from the media, so the response to the treatments
is unclear (Yavitt et al., 2021).
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The treatment effects on planting media and eco-
enzyme concentration at 21 DAP began to significantly
affect plant height. The planting media Soil: Cow Manure
(2:1) produced the highest plant height among treatments,
and the eco-enzyme concentration of 3 ml/L showed the
best results, although not significantly different from 2
ml/L. These results indicate that cow manure increases the
organic matter content and improves the media’s physical
properties, such as porosity and water-holding capacity,
thereby stabilizing nutrient availability (Hasibuan, 2015).
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The application of eco-enzymes at the appropriate
concentration accelerates the decomposition of organic
matter and increases the availability of essential nutrients
by stimulating the activity of enzymes, microorganisms,
and amino acids (Azuhro et al., 2024).

The growing medium serves as a place for plants to
grow, provides mechanical support, and provides water and
nutrients necessary for vegetative growth (Nainggolan &
Ginting, 2023). Cow manure, as a component of the
medium, improves soil quality by increasing the content of
macro- and micro-nutrients and supporting soil microbial
activity. Eco-enzymes function as natural stimulants,
enriching the root environment with bioactive compounds,
enzymes, and hormones (Wakano, 2024). The presence of
protease, amylase, and lipase enzymes accelerates the
breakdown of complex compounds into simpler, more
easily absorbed forms, while chemical compounds such as
acetic acid, nitrate, and carbonate improve nutrient
availability in the growing medium (Riska & Anhar, 2022).
These conditions generally support cell division, stem
elongation, and increased plant height (Anas et al., 2020).

The treatment of growing media and eco-enzyme
concentration at 28-56 days after planting showed a
significant interaction with plant height. This interaction
indicates that the effectiveness of eco-enzymes is
significantly influenced by the growing media used in this
study. The results are better than those reported by Wales et
al. (2023), which used a 1:1 soil-to-cow manure ratio. The
tomato plant height at 45 days after planting is 77.56 cm,
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whereas research shows that adding ecoenzymes produces
taller plants at 107.98 cm.

Organically rich growing media can store and
gradually release nutrients, while eco-enzymes increase
nutrient absorption efficiency and stimulate plant metabolic
activities such as photosynthesis and protein synthesis
(Deningsih & Indra Swari, 2025). The combination of these
two factors creates optimal conditions that neither
treatment alone provides, resulting in better plant growth.

Number of Leaves

The average number of tomato leaves in the
combination of planting media treatment with Eco Enzyme
concentration is presented in Tables 4 and 5. Table 4 shows
that the single planting media treatment had a significant
effect on the number of tomato leaves at 14, 21, and 28
DAP, but had no significant effect at 7 DAP. At the age of
28 DAP, the Soil planting medium: Cow Manure (1:1)
produced the highest number of leaves (14.31 pieces), and
the soil planting media treatment produced the lowest
results (12.08 pieces).

Table 4 shows that a single Eco Enzyme concentration
treatment significantly affected the number of tomato plant
leaves at 14, 21, and 28 days after planting, but had no
significant effect at 7 days after planting. At 28 days after
planting, a concentration of 3 ml/L produced the highest
number of leaves (14.36). Moreover, the lowest yield was
obtained in the 0 ml/L treatment with an average of 11.86
strands.

3.2.

Table 4. Average Number of Leaves (Sheets) of Plants Due to Different Planting Media and Eco Enzyme Concentration

Treatments (ml/L) at 7-28 DAP

Treatment Number of Leaves (Sheets)

7 DAP 14 DAP 21 DAP 28 DAP
Growing media
T 1.67 £0.14 5.42 +£0.37 a 6.89 +£0.33 a 12.08 +0.51 a
T:AS1:1 1.94 +0.07 5.78 +£0.36 ab 7.36 £0.24 a 13.03 +0.36 b
T:PKS1:1 247 £0.35 6.56 +0.26 b 8.50 +0.57 b 14.31 +£0.74 c
T:AS:PKS1:1:1 1,9740,31 6,17+0,20 ab 8,6410,35 b 14,03+0,60 c
BNJ 5% tn 0,86 0,79 0,70
Eco Enzyme Conc.
0 ml/L 1,69+0,22 5,28+0,27 a 6,9240,35 a 11,86+0,42 a
Iml/L 1.89 +0.27 5.83 £0.32 ab 7.67 £0.45 ab 13.42 +0.60 b
2ml/L 2.28 +£0.31 6.17 +£0.33 b 8.28 +£0.42 b 13.81 +0.46 bc
3ml/L 2.36 +£0.20 6.64 +£0.09 b 8.53 +0.58 b 14.36 +0.65 c
BNJ 5% Mr. 0.86 0.79 0.70

Description: Numbers followed by the same letter at the same treatment and age show no significant difference in the 5% BNJ test; tn = no
significant difference; T = Soil; AS = Rice Husk Charcoal; PKS = Cow Manure.

Table 5 shows that a single treatment of planting media
significantly affected the number of tomato plant leaves at
35 and 42 DAP, but had no significant effect at 49, 56, and
63 DAP. At 4 2 DAP, the Soil: Cow Manure (1:1) planting
media produced the highest number of leaves, 17.75 and
18.64 leaves, respectively, while the Soil media produced
the lowest results, 15.56 and 17.08 leaves. At 49 to 63 DAP,
all treatments showed no significant difference.
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Table 5 shows that the single Eco Enzyme
concentration treatment had a significant effect on the
number of tomato plant leaves at 35 days after planting, but
had no significant effect at 42, 49, 56, and 63 days after
planting. At 35 days after planting, the 3 ml/L Eco Enzyme
concentration treatment produced the highest number of
leaves (17.39), significantly higher than the treatment
without Eco Enzyme (0 ml/L), which produced the lowest
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(16.17). At 42-63 days after planting, all treatments showed
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no significant differences in leaf number.

Table 5. Average Number of Leaves (Sheets) of Plants Due to Single Treatment of Differences in Planting Media and Eco

Enzyme Concentration (ml/L) at 35-63 DAP

Number of Leaves (Sheets)

Treatment

35 DAP 42 DAP 49 DAP 56 DAP 63 DAP
Growing media
T 15,56+0,23 a 17,084+0,12 a 17,944+0,10 18,58+0,05 19,25+0,08
T:AS11 16,89+0,19 b 17,644+0,18 ab 18,00+0,25 18,5040,29 19,28+0,11
T:PKS1:1 17,75+0,38 b 18,64+0,43 b 19,0040,42 19,6140,48 20,03+0,55
T:AS:PKS1:1:1 16,92+0,36 b 18,174+0,35 ab 18,64+0,40 19,3140,44 19,89+0,43
BNJ 5% 0,99 1,16 tn tn tn
Eco Enzyme Conc.
0 ml/L 16,17+0,44 a 17,4240,30 18,03+0,21 18,534+0,19 19,17+0,17
Iml/L 16,58+0,47 ab 17,6440,31 18,1440,38 18,7240,42 19,50+0,36
2ml/L 16,97+0,42 ab 18,144+0,35 18,724+0,29 19,36+0,31 19,78+0,22
3ml/L 17,394+0,57 b 18,33+0,55 18,78+0,54 19,3940,55 20.00 +0.58
BNJ 5% 0.99 tn tn tn tn

Description: Numbers followed by the same letter in the same combination and age show no significant difference in the 5% BNJ test; tn = not
significantly different; T = Soil; AS = Rice Husk Charcoal; PKS = Cow Manure.

A growing medium composed of soil and manure
yields the best results because it provides sufficient
nitrogen for leaf development. Nitrogen plays a key role in
the formation of chlorophyll and essential proteins required
by plants for photosynthesis, so the more nitrogen available,
the greater the plant’s ability to form leaves. Optimal
photosynthesis under these conditions produces energy that
supports the formation of vegetative organs, including
leaves. Phosphorus also plays a role in supporting cell
division and energy supply, thereby accelerating leaf tissue
formation. The presence of manure in the medium also
improves soil structure and increases microbial activity.
Microbes play a significant role in the decomposition of
organic matter by producing compounds that are readily
absorbed by plants, thereby improving nutrient uptake
efficiency and increasing leaf number (Wang et al., 2022).
These conditions indicate that the combination of soil and
manure has the potential to create a more fertile rooting
environment, good aeration, and sufficient nutrient
availability for optimal leaf growth.

These findings demonstrate that applying eco-enzymes
at the appropriate concentration can create growing media
conditions more conducive to plant growth. The enzymes,
hormones, and micronutrients in eco-enzymes stimulate
plant metabolism, particularly leaf cell division and
enlargement, thereby directly increasing leaf number and
supporting vegetative development. (Novianto, 2022).
Increasing the number of leaves will expand the plant's
photosynthetic surface area, thereby positively impacting
productivity. Furthermore, the presence of microorganisms
such as Bacillus sp. in eco-enzymes is thought to play a
role in nitrogen fixation, thereby increasing leaf chlorophyll
content and supporting the formation of new leaves (Verma
et al., 2024). In line with the study by Novianto (2022), the
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addition of 1.75 ml/L of the ecoenzyme produces an
average of 17.75 leaves, whereas 0 ml/L produces 15
leaves. This finding confirms that administering eco-
enzymes significantly affects leaf growth, consistent with
previous research on their effectiveness in horticultural
plants.
3.3. Flowering Age

The average value of the flowering age of plants due to
the treatment of planting media and Eco Enzyme
concentration is presented in Table 6. Table 6 shows that a
single treatment with growing media significantly affected
plant flowering time. The soil treatment with rice husk
charcoal resulted in the longest flowering time (29.83 days)
and was not significantly different from the soil treatment
with rice husk charcoal and cow manure. The soil with cow
manure had the fastest flowering time (28.64 days) and was
significantly different from the other treatments. Table 6
also shows that the single treatment with Eco Enzyme
concentration did not significantly affect plant flowering
time. This finding is consistent with research by Mustaman
& Fatman (2017), which found that growing media with a
higher proportion of manure resulted in the fastest
flowering time in tomato plants. Cow manure, which is rich
in macro- and micro-trients, such as nitrogen and
phosphorus, plays an important role in accelerating plant
growth, including flowering (Meliana et al., 2021).

Mature cow dung planting media can accelerate flower
growth because it contains various nutrients, including
phosphorus and potassium (Badaria & Aldin, 2024).
Phosphorus in plants can also help with assimilation and
respiration, as well as accelerate flowering, seed ripening,
and fruit formation. (Putra & Maizar, 2023). Speeding up
flowering also occurs due to potassium’s role as a
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metabolic activator and transporter of metabolic products,
thus accelerating the flowering process (Fitriyah et al.,
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2024). This condition promotes healthier plant roots and
accelerates the transition to the flowering phase.

Table 6. Average Flowering Age (Days) of Tomato Plants Due to Different Planting Media and Eco Enzyme

Concentration Treatments (ml/L).

Treatment Flowering Age (Days)

Growing media

T 29.83 +0.24 a
T:AS11 29.47 £0.22 a
T:PKS1:1 28.64 +0.26 b
T:AS:PKS1:1:1 29.39+0,16 a
BNJ 5% 0.61

Eco Enzyme Concentration

0 mil/L 29.61 +0.17

1ml/L 29.53 £0.39

2 ml/L 29.22 +£0.41

3ml/L 28.97 +£0.10

BNJ 5% tn.

Description: Numbers followed by the same letter at the same treatment and age show no significant difference in the 5% BNJ test; tn = no
significant difference; T = Soil; AS = Rice Husk Charcoal; PKS = Cow Manure.

3.4. Number of Fruits Per Plant

The average value of the total number of fruits per
tomato plant due to the combination of planting media
treatment and Eco Enzyme concentration is presented in
Table 7.

Table 7 shows a significant interaction between
treatments on the total number of tomato fruits. The
treatment with a combination of planting media (Soil: Cow
Manure 1:1 + 3 ml/L Eco Enzyme) produced the highest
average number of fruits (47.44), which was significantly
higher than all other treatments. The treatment with a
combination of planting media (Soil + 0 ml/L Eco Enzyme)

produced the lowest average number of fruits, 24.56.

The increase in the total number of fruits per plant in
this treatment can be explained by the dual role of the
growing medium and Eco Enzyme. The growing medium,
made from cow manure, provides macronutrients such as
potassium and phosphorus, which are involved in fruit
formation, development, and ripening. (Hafizah &
Mukarramah, 2017). Potassium helps distribute the results
of photosynthesis to the fruit, while phosphorus supports
energy metabolism for the formation of seeds and fruit
tissue. (Sari et al., 2022).

Table 7. Average Total Number of Fruits per Tomato Plant (Fruit) Due to Combination Treatment of Different Planting

Media and Eco Enzyme Concentration (ml/L)

Total Number of Fruits (Fruits)

Planting Media

Eco Enzyme Concentration (ml/L)

Treatment 0 1 > 3

T 24,56 +1.17 a 26.11 +1.75 ab 28.67 +0.84 ab 31.78 +0.33 b
T:AS11 25.44 +2.73 a 33.56 +2.06 b 38.78 +0.59 c 39.44 +2.21 c
T:PKS1:1 33.56 +1.35 b 35.22+1,39 bc 40.33 +0.51 C 47.44 +0.11 d
T:AS:PKS1:1:1 31.89 +1.12 b 36.33 +0.67 bc 39.89 +1.75 C 40.00 +0.62 c
BNJ 5% 5.18

Description: Numbers followed by the same letter at the same treatment and age show no significant difference in the 5% BNJ test; tn = no
significant effect; T = Soil; AS = Rice Husk Charcoal; PKS = Cow Manure.

In the research, this produced the highest average
amount of fruit, especially 47.44 pieces, and the lowest,
with the study by Wales et al. (2023), which produced an
average of 35.37 pieces, with the addition of Ecoenzyme.
Ecoenzyme contains active enzymes, growth hormones
such as auxin and gibberellin, and microorganisms that
improve nutrient availability in the root zone (Siregar et al.,
2024). These hormones play a role in coordinating the fruit-
formation process. Auxin plays a role as a signal for the
initial trigger of fruit formation and the formation of the
locular network, whereas gibberellin stimulates growth and
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enlargement of the fruit through stimulation of cell
expansion. Both of them show a mechanism in which they
complement each other, where auxin initiates the formation
of fruit. At the same time, gibberellin promotes sustainable
growth until stage enlargement (Mignolli et al., 2023). The
synergy between nutrient-rich growing media and Eco
Enzyme application creates optimal physiological and
nutritional conditions, resulting in a higher total number of
fruits per plant compared to other treatments.

3.5. Fruit weight per plant
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The average value of the total weight of tomato fruit
due to the combination of planting media treatment and
Eco Enzyme concentration is presented in Table 8.

Table 8 shows a significant interaction between
treatments on the total weight of tomato fruit. Treatment
with a combination of planting media (Soil: Cow Manure
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1:1 + 3 ml/L Eco Enzyme) produced the highest average
fruit weight (1713.17 grams) and was significantly different
from other treatments. Meanwhile, treatment with a
combination of planting media (Soil + 0 ml/L Eco Enzyme)
produced the lowest average fruit weight at 862.82 grams.

Table 8. Average Total Tomato Fruit Weight (grams) Due to Combination Treatment of Different Planting Media and

Eco-Enzyme Concentration (ml/L)

Fruit Boot (g)

Plant Media Treatment

Eco Enzyme Concentration (ml/L)

0 1 2 g
T 862.82 +65.82 a 924,644 £70.28 ab 952.82 +27.41 ab  1103.63 +17.51 ab
T:AS 11 889.01 +69.69 a 1088.99 +37.15 ab  1222.43 +16.22 b 1349.93 +87.16 b
T:PKS1:1 1157.16 +41.27 b 1248.48 +75.49 b 1395.13 +18.75 b 1713,17 +45,21 c
T:AS:PKS1:1:1 1071.19 £59.16 ab  1237.44 +17.57 b 1356.53 +£55.75 b 1357.14 +63.82 b
BNJ 5% 262,17

Description: Numbers followed by the same letter in the same treatment and age show no significant difference in the 5% BNJ test; tn = no
significant effect; T = Soil; AS = Rice Husk Charcoal; PKS = Cow Manure.

This condition confirms that the combination of
planting media and appropriate Eco Enzyme concentration
can significantly increase plant productivity. This finding
aligns with reports by Assadiyah et al. (2023), which state
that the interaction between the planting medium and liquid
organic fertilizer can increase the yield of tomato plants,
including overall fruit weight. The interaction between the
planting medium and Eco Enzyme plays an important role
in determining fruit weight per plant, as both support the
reproductive phase through fruit filling. The cow manure
planting medium provides phosphorus, potassium, calcium,
and microelements that contribute to flower development,
cell filling, and improving fruit quality (Sari et al., 2022).
Potassium plays a role in the translocation of
photosynthetic products, the division and enlargement of
fruit cells, and increases sugar accumulation, which affects
the final weight of the fruit (YYan et al., 2022). Phosphorus
supports energy metabolism and seed formation, which
indirectly increases the size and weight of the fruit
(Lukman, 2010).

In the research, this produces the highest average
heavy fruit, i.e., 1713 grams, whereas Wales et al. (2023)
report an average of 1590.93 grams of fruit due to the
addition of an enzyme. Eco Enzyme complements the role
of growing media by providing active enzymes, natural
hormones, and functional microorganisms. The auxins and
gibberellins in it play a role in cell division and elongation,
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