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Abstract

Sweet corn is a horticultural crop with high economic value and steadily increasing market demand. However,
sweet corn productivity in Indonesia remains relatively low, ranging from 8 to 10 tons per hectare, well below its
genetic potential of 12 to 15 tons per hectare. This low productivity is attributed to several factors, including soil
fertility degradation caused by unsustainable cultivation practices, pest and disease infestations, and limited
farmer access to quality agricultural inputs at affordable prices. Sweet corn plants respond well to inorganic
fertilizers; however, long-term use of these fertilizers can degrade soil quality and fertility, reduce microbial
activity, and increase production costs. Moreover, excessive reliance on inorganic fertilizers leads to soil nutrient
imbalances, reduced organic matter content, and adverse environmental impacts. Therefore, efforts are needed
to reduce this dependence, one of which involves utilizing eco-enzymes as an organic nutrient supplement. This
study aimed to evaluate the growth and yield responses of Hybrid-F1 sweet corn plants to reduced NPK fertilizer
doses, combined with eco-enzyme application via soil drenching and foliar spray. The study employed a
Randomized Block Design with four replications and four treatment levels, comparing full NPK fertilizer doses, a
50% reduction in NPK fertilizer combined with eco-enzyme, and standalone eco-enzyme application. The results
demonstrated significant improvements in fertilization efficiency, with the combination of a 50% reduction in NPK
fertilizer and weekly applications of 1 ml/l eco-enzyme via soil drenching and foliar spray achieving optimal
growth and production equivalent to full fertilization. Another important finding is that eco-enzyme can be used
independently without inorganic fertilizers; plants still grew normally and produced ears, although yields were
relatively lower. For best results, it is recommended to use a combination of a 50% reduction in NPK fertilizer
dose and eco-enzyme application through both soil drenching and foliar spray. This approach not only reduces
production costs by up to 50% but also promotes more sustainable and environmentally friendly cultivation
practices.
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1. Introduction

Sweet corn (Zea mays L. var. saccharata Sturt) is an
important food commodity widely favored by consumers
due to its sweet taste and nutritional content, including
carbohydrates, proteins, and fats (Bapaimu et al., 2024;
Haryoko et al., 2023; Kesmayanti et al., 2016). High and
sustainable sweet corn production is essential to meet year-
round consumer demand, which heavily depends on
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adequate nutrient supply (Nindita et al., 2024). Sweet corn
is a horticultural crop with high economic value and a
continuously growing market demand. However, sweet
corn productivity in Indonesia remains relatively low,
ranging from 8 to 10 tons per hectare, significantly below
its genetic potential of 12 to 15 tons per hectare. This low
productivity results from several factors, including soil
fertility degradation caused by unsustainable cultivation
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practices, pest and disease infestations, and limited farmer
access to quality agricultural inputs at affordable prices.
Sweet corn plants respond well to inorganic fertilizers;
however, long-term use of these fertilizers can degrade soil
quality and fertility, reduce microbial activity, and increase
production costs. Moreover, excessive reliance on
inorganic fertilizers leads to soil nutrient imbalances,
reduced organic matter content, and adverse effects on
environmental sustainability. Therefore, efforts are needed
to reduce this dependence, one of which is the use of eco-
enzymes as organic nutrient supplements. Sweet corn is
highly responsive to fertilization, so using high levels of
nitrogen (N), phosphorus (P), and potassium (K) fertilizers
significantly promotes maximum growth and production.
The standard doses of N, P, and K fertilizers for sweet corn
are relatively high, specifically 300 kg urea.ha™, 200 kg
SP-36.ha™, and 200 kg KCl.ha (Nindita et al., 2024;
Puspadewi, 2016). The results of the study showed that the
application of NPK+Mg compound fertilizer at 462 kg.ha™,
368 kg urea.ha-1, and 185 kg SP-36.ha-1 produced plants
with the highest growth and production compared to
standard N, P, and K treatments and other treatments
(Nindita et al., 2024). While the application of high doses
of inorganic fertilizers increases growth and yield, it also
causes soil and environmental damage, including decreased
soil organic matter, soil compaction, increased chemical
residues in the soil, environmental pollution, and, in the
long term, reduced soil fertility and increased plant
dependence on inorganic fertilizers. Therefore, efforts are
needed to reduce this dependence, one of which is through
the use of organic nutrients or supplements.

The application of high doses of inorganic fertilizers
without the application of organic materials as ameliorants
will reduce organic matter content and soil fertility
(Mahbub et al.,, 2023; Rahman & Zhang, 2018; Roba,
2018), increase nitrate residues and soil toxicity, and reduce
land productivity (Rahman & Zhang, 2018). The
application of organic materials has multiple functions,
including increasing soil organic matter, supplying
macronutrients (N, P, K), micronutrients, and soil organic
acids, and supporting zero-waste agriculture. In the long
term, it will improve the soil's physical, chemical, and
biological fertility. The addition of organic materials is a
modification of fertilizer recommendations (Mahbub et al.,
2023). Organic materials can include manure, compost,
green manure, biochar, and processed organic plant waste
products, such as eco-enzymes derived from uncooked
vegetable and fruit peels.

Eco-enzyme is a multipurpose solution from the
fermentation of a mixture of brown sugar/molasses,
vegetable/fruit waste, and water (1:3:10) (Nusantara, 2020).
Based on its history and background of manufacture, eco-
enzyme, first discovered by Dr. Rosukon Poompanvong
(Founder of the Thai Organic Farming Association), was
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intended to help local farmers achieve better yields. Eco-
enzyme is often called a bio-stimulant and bio-fertilizer
because it can help fertilize the soil through a combination
of biological, physical, and chemical processes that occur
when eco-enzyme interacts with the soil ecosystem. Eco-
enzymes are fermented liquids rich in beneficial
microorganisms and natural enzymes that can enhance the
activity of soil microorganisms (biology). The natural
enzymes in eco-enzymes can accelerate the decomposition
and breakdown of organic matter into simple nutrients for
soil and plants. Eco-enzymes can stimulate the growth of
soil microbes, which help maintain the nutrient cycle and
balance the underground ecosystem. The biological activity
of eco-enzymes will loosen the soil, increase pore capacity,
and improve soil aeration and drainage. It could be
improving the physical condition of soil that tends to
compact due to excessive application of inorganic
fertilizers over a long period. Eco-enzymes are acidic with
a pH range below 4. When diluted and applied to the soil,
eco-enzymes will help neutralize overly alkaline soil and
repair soil damaged by chemical residues. This eco-enzyme
working system acts as a booster, helping release nutrients
bound in the soil so they become available and easily
absorbed by plants. The organic acid content of eco-
enzymes can function similarly to natural plant growth
hormones. The application of eco-enzymes offers many
benefits, is environmentally friendly, and reduces
production costs.

The application of an eco-enzyme at a concentration of
1 ppm can replace fertilizers and pesticides (Hemalatha &
Visantini, 2020; Nusantara, 2020). Eco-enzyme has an
acidic pH; banana peel pH 3.3 (Tuhumury et al., 2024);
papaya and pineapple peel pH 3.29 and 3.15, respectively.
The acidity of eco-enzyme is due to its organic acid
content, which is one of the nutritional richness of eco-
enzyme. Organic acids can make eco-enzymes function as
insecticides and pesticides (Rochyani et al., 2020). Because
it has an acidic pH, the recommended concentration of eco-
enzyme is 1-10 ml.l-1 in water, applied by watering and
mixing into the soil. Continuous application of 1 ml.I*
every week had a positive effect on plant growth and
production (Nusantara, 2020). Some studies showed that
the nutrient content of eco-enzyme from orange and
pineapple peel consisted of 1.98% C-organic, 1.74% N,
0.06% P, 77.15 mg.I-1 Ca, and 1522.70 mg.I" K and pH
5.3 (Sitompul et al., 2025). Eco-garbage-enzyme contains
small amounts of N, K 203 mg.I"™ and P 21.79 mg.I",
making it good for fertilizing soil and plants (Yuliandewi et
al., 2018). In the Anjasmoro variety of soybeans, 20 ml."*
of eco-enzyme significantly affected plant height, number
of primary branches, number of pods per plant, number of
filled pods, weight of 100 seeds, and production per hectare
(Soverda et al., 2023). A concentration of 1.5 mlI*
produced mustard greens with higher fresh shoot weight
and wet shoot weight than concentrations of 1 mLI 2 mll
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125 mlI*, 3 mlI* and 3.5 mlI* (Novianto & Bahri,
2023). Application of 1 mlLI" eco-enzyme to sweet corn
gave the highest yield compared to the control (0 mlLI™),
02 1% 041" 0.6 I'" and 0.8 I'* (Ermawati et al., 2023).
Eco-enzyme + 50% recommended N, P, K fertilizer
produces shallots with the highest number of leaves per
bulb, number of leaves per clump, number of bulbs per
clump, bulb circumference, weight per bulb, and bulb
weight per clump. The best results are obtained when soil
drenching and foliar spray are applied simultaneously,
compared with either method alone (Kesmayanti et al.,
2025). Eco-enzyme increases the growth and production of
shallots (Jaya et al., 2021; Lubis et al.,, 2022), corn
(Ermawati et al., 2023), kale (Sidgi et al., 2022), radish
(Mandal & Verma, 2024), and encourages germination and
pest-disease resistance (Vama & Cherekar, 2020). There
has been little research on the application of eco-enzyme to
F1-Hybrid sweet corn; therefore, this research must be
carried out.

When interacting with the soil ecosystem, eco-
enzymes act as biostimulants and biofertilizers, helping to
fertilize and improve the soil. This increases nutrient
availability for plants, stimulates the growth of soil
microorganisms, and decomposes organic matter, resulting
in more fertile soil. This study aimed to measure and
analyze the growth and yield responses of F1-hybrid sweet
corn plants to reduced N, P, and K fertilizer doses,
combined with eco-enzyme application via soil drenching
and foliar spray.

2. Material and Methods

The research was conducted at the Experimental
Garden and Plant Physiology Laboratory, Faculty of
Agriculture, IBA University, Palembang, South Sumatra,
Indonesia, from October to December 2023. The university
is located at coordinates 2°57'55.06"S, 104°45'49.49"E.

Land preparation and application ™

of manure

Analysis of Variance of <+
Honest Significant

Difference (HSD) 0.05 Test

and results

Planting with a planting
distance of 70x20 cm

Observation parameters

Page 114 of 118

2.1. Materials

The materials used were F1-hybrid sweet corn seeds,
eco-enzymes, inorganic fertilizer (urea, SP-36, KCI),
chicken manure, and an insecticide/nematicide containing
3% carbofuran. The equipment used included measuring
cups, analytical scales, sprayers and other agricultural
equipment for land cultivation and maintenance.
2.2, Experimental Design and Research Procedures
The study used a randomized block design with four
replications. Four treatment levels were tested: N,P,K
fertilizer at recommended dosage (4.8 g urea per plant, 1.75
g SP-36 per plant, 0.875 g KCI per plant), 50% N,P,K
combined with 1 ml/l eco-enzyme via soil drenching, 1 ml/I
eco-enzyme via soil drenching combined with 1 ml/l eco-
enzyme via foliar spray, and 1 ml/l eco-enzyme via soil
drenching alone. Urea fertilizer was applied three times
(1/3 at planting, 1/3 at 21 days after planting, and 1/3 at 30
days after planting), SP-36 fertilizer was applied at
planting, and KCI fertilizer was applied twice (1/2 at
planting and 1/2 at 21 days after planting). Chicken manure
was applied to all plots at a dose of 5 tons/ha. Eco-enzyme
was applied during soil preparation in all treatment plots,
except in treatment P1. The volume of ee-sd was 1 liter.tan’
! and ee-fs were 1 liter.tan™, applied weekly. Planting was
done by digging, one seed per planting hole. Planting
distance was 70 cm x 20 cm. The variables observed were
plant height, growing point height, stem diameter, number
of leaves, leaf area, shoot weight, shoot-root ratio, root
weight, total plant weight, root length, ear length, ear
diameter, ear weight (yield) per plant, root weight ratio, and
root-shoot ratio.

Urea, SP-36 and KCl
Fertilization

!

Eco-Enzyme Application: Recommended NPK

100%, NPK 50%+Eco-Enzyme Soil Spray, Eco-

Enzyme Soil Spray+ Foliar Spray, Eco-Enzyme
Soil Spray Only

—>

Figure 1. Research Flow Diagram.

Plant height was measured from the soil surface to the
tip of the highest leaf using a measuring tape at 14, 28, 42,
and 56 days after planting (dap). Growing point height was
measured from the soil surface to the growing point using a
measuring tape at the same intervals. Stem diameter was
measured at 5 cm above the soil surface using a digital
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caliper at 14, 28, 42, and 56 days after planting. The
number of leaves was counted manually by recording all
fully opened leaves per plant at 14, 28, 42, and 56 days
after planting. Leaf area was measured at harvest using the
gravimetric method, where all leaves were traced on graph
paper, cut out, weighed, and calculated based on the known
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weight per unit area of the graph paper.

Shoot weight was determined by oven-drying the
above-ground plant parts (stem and leaves) at 70°C until
constant weight was achieved. Root weight was measured
by carefully excavating the root system, washing with
water to remove soil, and oven-drying at 70°C until
constant weight. Total plant weight was calculated by
summing shoot and root weights. Root length was
measured from the crown to the tip of the longest root
using a measuring tape. Shoot-root ratio was calculated by
dividing shoot dry weight by root dry weight. Root weight
ratio was calculated by dividing root dry weight by total
plant dry weight. Root-shoot ratio was calculated by
dividing root dry weight by shoot dry weight.

Ear length was measured from the base to the tip of the
ear using a measuring tape at harvest. Ear diameter was
measured at the middle part of the ear using a digital
caliper. Ear weight per plant was determined by weighing
fresh ears immediately after harvest using a digital balance.
2.3. Data Analysis
Observational data were analyzed using Analysis of
Variance (ANOVA) to determine the effect of the
treatment. This was followed by Honest Significant
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Difference (HSD) at the 5% level. The research data were
processed using SAS software version 9.0 and Microsoft
Excel.

3. Results and Discussion
The results of the analysis of variance showed that the

treatment of reducing the dose of N, P, K fertilizer and the
application of eco-enzyme with the soil drenching and
foliar spray methods had a significant effect on plant height,
growing point height, leaf area, shoot weight, total shoot
weight, root weight, root length, shoot-root ratio, root-shoot
ratio, root weight ratio and ears weight (yield) per plant.
However, they had no significant effect on stem diameter,
number of leaves, ear length, or ear diameter.

3.1. Shoot growth response

The results showed that the average of plant height,
growing point height and leaf area in the treatment of 50%
reduction N,P,K + ee-sd and the treatment that only
received ee-sd and ee-fs without N,P,K nutrients were
relatively same and not significantly different from the 100%
N,P,K but the ee-sd treatment was significantly different.
The total plant weight and shoot weight of plants were
significantly different (Table 1).

Table 1. Average of plant height (PH), growing point height (GPH), leaf area (LA), shoot weight (SW), total plant weight
(TPW), stem diameter (SD) and number of leaves (NL) of F1-Hybrid sweet corn in the treatment of reduced doses of N, P,
K fertilizer and eco-enzyme application using soil drenching (sd) and foliar spray (fs)

NL (leaf
Treatment PH (cm) GPH (cm) LA (cm?) SW (9) TPW (9) SD (cm) bla(dZ?
ll\ldoF:%K 158.37+4.75b  119.21+4.76b  179.25+457b  1524.99+470.12c  1785.79+87.35c  2.45:012  10.25+0.25
N, P, K
50% + ee-  155.97+326b  11465+413b  167.54+3.78b  1207.32473.24b  1447.32+80.19b 2474024  10.50+0.21
sd
Ee-sd + 14364+4.63ab  106.25+4.19ab  155.72+4.12ab  933.99+70.19a  1157.97+481.23a  2.27+0.19  10.50+0.19
eEZ'fs | 138.73+a 100913242 152.34+425a  9155976.34+ta  1140.85:80.15a 211015  10.00£0.12
HSD 0,05 13.42 12.92 13.45 212.88 24713

Note: Numbers in the same column followed by the same letter are not significantly different at the 0.05 HSD level.

Based on Table 1, there was a decrease in growth when
N, P, and K fertilizers were reduced or omitted, even with
the addition of eco-enzymes. This indicates that sweet corn
plants require readily available N, P, and K macronutrients
in high concentrations to stimulate growth and yield.
Macronutrients N, P, and K are essential for optimal
growth and  production.  Deficiencies in  these
macronutrients will disrupt growth and reduce production
(Kesmayanti et al., 2023; Kumar et al., 2021). The
macronutrients N, P, and K are essential for plant growth.
Nitrogen is essential for the synthesis of chlorophyll,
nucleic acids, and proteins, for metabolism, and for the
growth of shoots and vegetative organs. Phosphorus is
essential for the synthesis of energy-rich phosphates,
proteins, and amino acids, as well as for flowering and
fruiting. Kalium is essential for stomatal opening and
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closing, enzymatic reactions, and sugar transport within the
plant (Johnson & Mirza, 2020). The results of this study
also show that although eco-enzymes have advantages
because they contain beneficial microorganisms and
organic nutrients, they are not yet able to match the speed
and adequacy of nutrients provided by inorganic fertilizers.

An interesting research finding is that the growth
response in the 50% N, P, K + ee-sd treatment combination
was not significantly different from that of. This suggests
that eco-enzymes have the potential to substitute for
chemical fertilizers to address nutrient deficiencies when
fertilizer doses are reduced. The results also showed that
plants that were not fertilized with N, P, and K, and only
received ee-sd, ee-fs, and ee-sd, continued to grow and
produce, although at lower levels (Table 1). This
substitution potential arises because eco-enzymes improve
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soil through a combination of biological, physical, and
chemical processes that occur when they interact within the
soil ecosystem. This process will encourage soil microbial
activity, soil loosening, increased pore space, nutrient
release, and increased soil fertility, thereby supporting plant
growth. This study used 5 t ha-1 of chicken manure as the
basic treatment. The presence of eco-enzymes in the soil
will increase the activity of soil microorganisms,
converting chicken manure into a nutrient source for plants,
thereby supporting the normal life cycle of plants until the
harvest phase.
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3.2. Root growth response

The results showed that in the treatment of 50% of
N,P,K + ee-sd and ee-sd + ee-fs without fertilizer, the
weight of the root and the length root were relatively the
same and not significantly different from the 100% N, P, K.
But, in the ee-sd treatment, the root growth was relatively
lower and significantly different from the others. The roots
of plants that received eco-enzyme application had a higher
average root weight ratio and were significantly different
from those that did not (Table 2).

Table 2. Average of root weight (RW), root length (RL), root weight ratio (RWR), shoot-root ratio (SRR), and root-shoot
ratio (RSR) of F1-Hybrid sweet corn plants in the treatment of reduced doses of N, P, K fertilizer and eco-enzyme

application using soil drenching (sd) and foliar spray (fs)

Treatment RW (g) RL (cm) RWR SRR RSR
N,P,K 100% 260.80+12.87b 25.19+1.87b 0.15+0.003a 5.84+0.09¢ 0.17+0.004a
N,P,K 50% + ee-sd 240.00+14.34ab 22.88+1.56ab 0.1740.004b 5.03+0.012b 0.20£0.003b
Ee-sd + ee-fs (P3) 225.26+12.75ab 21.70+1.89ab 0.20+0.002c 4.15+0.009a 0.25+0.005¢
Ee-sd 223.98+12.56a 19.26+1.27a 0.19+0.004c 4.0740.007a 0.24+0.002c
HSD 0,05 36.38 5.36 0.01 0.28 0.01

Note: Numbers in the same column followed by the same letter are not significantly different in the 0.05 HSD test

There was no significant difference in the weight and
length of roots of P2 and P3 compared to P1, but P4 was
significantly different. The higher RWR was due to the
plant that applied ee-sd + ee-fs, followed by the plant that
applied ee-sd + ee-fs (Table 2). The plant treated with eco-
enzyme has better RWR than the untreated one. It was
because the eco-enzyme made the soil looser (more porous)
and better aerated, allowing oxygen to penetrate deeper into
the plant root area to support growth. The root weight ratio
explains the efficiency of roots in supporting plant biomass

formation. The higher the root weight ratio, the higher the
root efficiency in supporting plant growth and production.
3.3. Plantyield response

The research results showed that the yield components
of the F1-Hybrid sweet corn plant under 50% reduction of
N, P, K + ee-sd (P2) were similar to those under 100% N, P,
K (P1) and not significantly different. However, the ee-sd +
ee-fs (P3) and ee-sd (P4) treatments were relatively lower
and significantly different from P1 (Table 3).

Table 3. Average of ears weight per plant (EW), ears length (EL), ears diameter (ED) of F1-Hybrid sweet corn plants in
the treatment of reducing the dose of N, P, K fertilizer and eco-enzyme application using soil drenching (sd) and foliar

spray (fs)

Treatment EW (9) EL (cm) ED (cm)
N,P,K 100% 453.58+32.03b 26.37+0.94 10.35+0.33
N,P,K 50% + ee-sd 421.38+34.06ab 26.86+0.82 9.75+0.35
Ee-sd + ee-fs 354.08+31.02a 26.01+0.95 9.50+0.26
Ee-sd 353.25+30.15a 24.62+0.90 9.07+0.31
HSD 0,05 90.64

Note: Numbers in the same column followed by the same letter are not significantly different in the 0.05 HSD test

The weight of ears per plant in the combination of 50%
reduction in N, P, K fertilizer + ee-sd (P2) was relatively
the same and not significantly different from the 100% N, P,
K (P1). This indicates that the fertilization strategy
combining 50% NPK with eco-enzymes is an effective and
efficient approach to reduce production costs and
dependence on inorganic fertilizers while maintaining
optimal yields.

Plants in P3 and P4 grew more slowly than those in P1
and P2, but still grew normally and produced well. This
suggests that eco-enzymes can act as an alternative nutrient
source, promoting soil microbial activity by releasing
nutrients and making them available to soil and plants.
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However, the release is slower than that of inorganic
fertilizers and at lower concentrations. Nutrient availability
will boost crop yields. This also suggests that the use of
eco-enzymes has functional value for plant growth and
yield, even if it does not achieve optimal yield targets.

Several studies have shown that eco-enzyme
application increases the whole ears weight and ear
diameter. Application of 1 ml L-1 increases growth and
yield of sweet corn (Ermawati et al., 2023). Eco-enzyme
application significantly affects leaf number and flowering
age. The combination of eco-enzyme and banana stem
compost significantly affects the diameter and length of
sweet corn ears (Rahma & Andri, 2025).
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3.4. Analysis of plant
application method
This study also measured and analyzed the growth and
yield responses of F1-Hybrid sweet corn plants to eco-
enzyme application method by soil drenching and foliar
spray. The results of the study, presented in Tables 1, 2,
and 3, show that the growth and yield responses to the ee-
sd + ee-fs and ee-sd methods were relatively similar and
not significantly different. The measured average figures
were relatively lower than the expected figures, but were
statistically similar and not significantly different. Visually
in the field, plants that received ee-sd and ee-fs looked
brighter green, also their stems and leaves were more
upright.
Continuous

response to eco-enzyme

weekly application of eco-enzymes
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improved plant growth and production (Nusantara, 2020).
Watering 1 mlI" of eco-enzyme on sweet corn plants
produced the highest yields (Ermawati et al., 2023).
Application using the ee-sd and ee-fs methods together on
shallots produced the best results (Kesmayanti et al., 2025).

3.5. Analysis of the reduction in plant growth and

yield due to N, P, K reduction and eco-enzyme
application
The results of the study showed that the response of
plant growth and yield in the treatment of 50% reduction of
N, P, K + ee-sd, ee-sd + ee-fs without fertilizer, and ee-sd
was relatively lower than 100% N, P, K although
statistically several variables in were relatively same and
not significantly different from N,P,K 100%. The
percentage reduction is shown in Tables 4 and 5.

Table 4. Percentage of reduction in shoot growth of F1-Hybrid sweet corn plants in the treatment of reducing the dose of
N, P, K fertilizer and eco-enzyme application using soil drenching (sd) and foliar spray (fs)

Treatment PH GPH SD LN LA SW TPW
N,P,K 50% + ee-sd 1.52 3.82 -0.44 -2.44 6.54 20.83 18.95
Ee-sd + ee-fs 9.30 10.87 7.34 -2.44 13.13 38.75 35.16
Ee-sd 12.40 15.35 13.88 244 15.01 39.96 36.12

Table 5. Percentage of reduction in roots and yield of F1-Hybrid sweet corn plants in the treatment of reducing the dose of

N, P, K fertilizer and eco-enzyme application using soil drenching (sd) and foliar spray (fs)

Treatment RW RL EW ED EL

N,P,K 50% + ee-sd 7.98 9.16 7.10 5.81 -1.87
Ee-sd + ee-fs 13.63 13.88 21.94 8.21 1.34
Ee-sd 14.12 23.54 22.12 12.44 6.62

Based on Tables 4 and 5, it can be seen that in the
treatment N,P,K 50% + ee-sd, the percentage decrease was
relatively lower than in Ee-sd + ee-fs and Ee-sd. This is
because in N,P,K 50% + ee-sd, plants still received 50% N,
P, K + ee-sd 1 mlI? every week. The combination of
nutrients from inorganic fertilizer and ee-sd made plant
growth and yield better. The nutrient from ee-sd, although
not as large as the effect of inorganic fertilizers, but the use
of eco-enzymes has been proven to support the plant life
cycle until harvest. It is suspected that the role of eco-
enzymes is as catalysts and nutritional supplements through
biological, physical, and chemical activities in the soil
ecosystem.

Decreased plant growth and yield due to reduced or
absent N, P, and K fertilizers. It indicates that to achieve
optimal growth and yield, F1-Hybrid sweet corn plants still
require macronutrients N, P, and K as their primary
nutrients. This finding is consistent with the statements of
Amir et al. (2022), Nindita et al. (2024), Puspadewi (2016),
and Rohmaniya et al. (2023), who report that sweet corn is
highly responsive to high N, P, and K fertilization for
optimal growth and yield.

4. Conclusion
Based on the research findings, it was concluded that
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for optimal growth and yield, a combination of a 50%
reduction in macronutrients (N, P, K) and eco-enzyme at 1
ml/l can be applied weekly through both soil drenching and
foliar spray. When eco-enzyme was applied independently
(without inorganic fertilizers N, P, K), the plants still grew
normally and produced ears, although the yield was lower
than in treatments with 100% N, P, K and 50% N, P, K
combined with eco-enzyme. The effectiveness of soil
drenching and foliar spray methods in supporting plant
growth and yield was similar; however, using both together
is preferable.

For farmers and practitioners aiming to optimize sweet
corn production while reducing costs and environmental
impact, it is recommended to apply 50% of the standard
NPK fertilizer dose combined with weekly applications of
eco-enzyme (1 ml/l) via both soil drenching and foliar
spray. This method can reduce fertilizer expenses by 50%
while maintaining vyields comparable to full NPK
fertilization. The application should involve both soil
drenching (1 liter per plant) and foliar spraying (1 liter per
plant) weekly for maximum effectiveness, as the
combination vyields superior results compared to either
method alone. In organic farming systems or areas with
limited access to chemical fertilizers, eco-enzyme can be
used as the sole nutrient source; although yields may be
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20-25% lower than conventional methods, plants still grow
normally and produce marketable ears. This integrated eco-
enzyme approach not only lowers production costs but also
promotes soil health, enhances microbial activity, and
supports long-term agricultural sustainability, making it an
ideal solution for transitioning to more environmentally
friendly farming practices.
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