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Abstract: This study aimed to examine the effects of liquid organic fertilizer (LOF) derived from goat manure and
banana peels, applied either individually or in combination, on the growth and yield of pakcoy (Brassica rapa L.)
cultivated in a hydroponic system as an alternative to the conventional AB mix nutrient solution. The experiment
was conducted using a Randomized Block Design) with two treatment factors: goat manure LOF concentrations (0
ml, 30 ml, and 60 ml) and banana peel LOF concentrations (0 ml, 20 ml, and 30 ml). The observed parameters
included number of leaves, plant height, leaf width, root length, and fresh weight. Data were analyzed using analysis
of variance (ANOVA), followed by Duncan’s Multiple Range Test at a 5% significance level to determine differences
among treatments. The results showed that the best single treatment was obtained from the application of 30 ml
banana peel LOF at 4 weeks after planting (WAP). Moreover, the combined treatment of 60 ml goat manure LOF
and 30 ml banana peel LOF (P2K2) produced the highest and significantly superior results across all observed
parameters at 4 WAP, particularly in leaf number, plant height, root length, and fresh weight. These findings indicate
that the combined application of banana peel and goat manure LOF effectively enhances the growth and yield of
hydroponically cultivated pakcoy. Therefore, this organic fertilizer combination has strong potential to serve as a
more economical and environmentally friendly alternative nutrient source for hydroponic cultivation systems.
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INTRODUCTION

Pakcoy (Brassicarapa L.) is a leafy vegetable widely consumed by the public due
to its high nutritional value. This vegetable contains various essential nutrients,
including vitamins A, C, and K, dietary fiber, and important minerals that contribute to
maintaining human health and supporting metabolic functions (Susilo, 2017; Khasanah
et al., 2023). In addition to its nutritional benefits, pakcoy also possesses considerable
economic value and a relatively short cultivation cycle, enabling it to be harvested
within a few weeks after planting. These characteristics make pakcoy a promising
horticultural commodity that can support household food security and small-scale
vegetable production systems (Afrilia et al., 2025).

However, rapid population growth and the conversion of agricultural land into
industrial and residential areas have significantly reduced the availability of productive
farmland (Indra et al., 2024). This situation poses a serious challenge to sustainable
vegetable production, particularly in urban and peri-urban areas where land resources
are increasingly limited. Consequently, innovative cultivation techniques are required
to maintain or even enhance vegetable productivity under conditions of restricted land
availability.

One strategy that has gained increasing attention is the utilization of home
gardens or urban farming systems. Urban agriculture enables communities to produce
fresh vegetables in limited spaces while contributing to local food security and
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environmental sustainability (Ninasari et al., 2024; Hamilton, 2004). Among the various
urban farming techniques, hydroponic cultivation has become one of the most widely
adopted systems because it allows plants to grow without soil by using nutrient-rich
water solutions as the primary growth medium. Hydroponic systems are considered
efficient in water use, require relatively small land areas, and can produce cleaner and
more controlled agricultural products compared with conventional soil-based
cultivation (Afrilia et al., 2025; Heinrich et al., 2004).

In hydroponic cultivation, the most commonly used nutrient source is AB mix, a
synthetic nutrient solution containing a balanced composition of macro- and
micronutrients required for plant growth. Macronutrients such as nitrogen (N),
phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), and sulfur (S) are
required in relatively large quantities, whereas micronutrients such as iron (Fe),
manganese (Mn), zinc (Zn), copper (Cu), and boron (B) are needed in smaller amounts
but remain essential for plant physiological processes (Anwar et al., 2025). Although
AB mix has become the standard nutrient solution in hydroponic systems due to its
effectiveness in supporting plant growth, its continuous use may lead to several
challenges, including relatively high production costs and potential environmental
impacts associated with the long-term use of synthetic nutrient inputs (Gustaman et
al., 2022; Fabricant & Farnsworth, 2001).

Therefore, exploring alternative nutrient sources that are more economical and
environmentally friendly is important for the sustainability of hydroponic cultivation.
One potential alternative is liquid organic fertilizer (LOF), or pupuk organik cair (POC),
which can be produced through the fermentation of organic materials such as banana
peels, livestock manure, and other agricultural wastes. Liquid organic fertilizers contain
various nutrients and organic compounds that can stimulate microbial activity, improve
nutrient availability, and support plant growth (Salo et al., 2025; Kuntyastuti et al.,
2022). Previous studies have reported that liquid organic fertilizers can enhance the
growth performance of leafy vegetables. For example, Indriyani et al. (2025) reported
that the application of banana-peel-based liquid organic fertilizer at a concentration of
20 mL L™t increased lettuce fresh weight to 121.16 g per plant. Similarly, Amalia (2024)
found that goat-manure-based liquid organic fertilizer significantly increased plant
height and leaf number in hydroponically grown vegetables.

Despite these findings, studies examining the effectiveness of liquid organic
fertilizer as a substitute for or complement to AB mix in hydroponic pakcoy cultivation
remain limited. Most previous studies have focused on other vegetable crops or have
evaluated only a single type of organic fertilizer without directly comparing its
performance with the standard AB mix nutrient solution. Consequently, a research gap
exists regarding the evaluation of liquid organic fertilizer as an alternative nutrient
source in hydroponic pakcoy production systems.

Therefore, this study aims to analyze the effect of liquid organic fertilizer (LOF),
used either as a substitute for or in combination with AB mix, on the growth and yield
of pakcoy plants cultivated in a hydroponic system. The findings of this study are
expected to provide scientific insights into the potential development of more
economical and environmentally sustainable hydroponic cultivation practices while
maintaining optimal plant productivity.

METHOD
Research Location and Time

This study was conducted from 13 April to 28 May 2025. The production of liquid
organic fertilizer (LOF) and its application to pakcoy plants (Brassica rapa L.) were
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carried out in the researcher’s front yard located at Pasar 3 Tembung, Percut Sei Tuan
District, Deli Serdang Regency, North Sumatra, Indonesia.

Tools and Materials

The equipment used in this study included hydroponic containers, seedling trays,
measuring cylinders, dosing syringes, net pots, wicks, jerry cans, a pH meter, a Total
Dissolved Solids (TDS) meter, writing tools, and other supporting equipment required
for the experiment. The materials used in this study consisted of goat manure, kepok
banana peels, pakcoy seeds, EM4 microbial solution, sugar (molasses), rockwool
growing medium, and other supporting materials required for the experimental
procedures.

Experimental Design
This study investigated two experimental factors using a Randomized Block
Design (RBD) with a factorial treatment structure (Sitepu et al., 2022).
The treatments consisted of:
Goat manure concentration treatments:
KO : Control (no treatment)
K1 : 30 mL goat manure liquid organic fertilizer (LOF)
K2 : 60 mL goat manure liquid organic fertilizer (LOF)
Banana peel concentration treatments:
PO : Control (no treatment)
P1: 20 mL banana peel liquid organic fertilizer (LOF)
P2 : 30 mL banana peel liquid organic fertilizer (LOF)

Table 1. Experimental design

P/K PO P1 P2

KO KOPO KOP1 KOP2
K1 K1PO K1P1 K1P2
K2 K2P0 K2P1 K2P2

Note: Treatment: 9 treatments; Number of replications: 3 replications; Total number of plant: 27 plants

Experimental Procedures

1. Preparation of Banana Peel Liquid Organic Fertilizer (LOF): The preparation of
banana peel liquid organic fertilizer involved cutting 10 kg of kepok banana peels
into small pieces. The chopped peels were then mixed with 250 mL of EM4 solution,
10 L of water, and 250 mL of molasses. The mixture was thoroughly stirred and
placed in a jerrycan, which was then carefully sealed. The mixture was subsequently
allowed to ferment for two weeks (Sitepu et al., 2022).

2. Preparation of Goat Manure Liquid Organic Fertilizer (LOF): The liquid organic
fertilizer derived from goat manure was prepared by first removing any mixed debris
or impurities from the manure. Five kilograms of clean goat manure were weighed
and mixed with 10 L of water and 250 mL of molasses. The mixture was stirred
thoroughly and placed in a container, which was then tightly closed. The
fermentation process was carried out for two weeks (Rizkia, 2021).

3. Seed Germination and Transplanting: Pakcoy seeds were sown in rockwool
media that had been perforated and pre-soaked with water. After germination, the
Pakcoy seedlings were transferred to an area receiving adequate sunlight. When
the seedlings developed four true leaves, they were transplanted into net pots
placed in nutrient-filled holes within a wick hydroponic system (Rizkia, 2021).

4. Plant Maintenance and Harvesting: The maintenance of Pakcoy plants included
the periodic application of liquid organic fertilizer according to the designated
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treatments. If the nutrient solution became contaminated or diluted due to rainwater,
it was replaced with a new solution. If the solution remained clean, only additional
nutrient solution corresponding to the treatment was added. Pakcoy plants were
harvested at four weeks after planting (4 WAP) (Rizkia, 2021).

5. Observation Parameters: Growth parameters of Pakcoy plants were measured
weekly and included plant height, number of leaves, and leaf width. These
measurements were conducted at 1, 2, 3, and 4 weeks after planting (WAP). Root
length and fresh weight were measured at 4 WAP (Rizkia, 2021).

Data Analysis

The collected data were analyzed using SPSS (Statistical Product and Service
Solutions) version 22. The data were examined using one-way analysis of variance
(ANOVA). When significant differences were detected among treatments, Duncan’s
Multiple Range Test (DMRT) was applied to determine differences between treatment
means (Rizkia, 2021).

RESULTS AND DISCUSSION
Number of Leaves

The observations of pakcoy plants over a four-week period after planting (4
weeks after planting/WAP) treated with liquid organic fertilizer (LOF) derived from goat
manure and banana peels under different treatments showed a significant effect on
the number of leaves. The results are presented in Table 2.

Table 2. Average number of leaves (leaves) in pakcoy plants (Brassica rapa L.)
Observation Time

Treatment IWAP 2WAP 3WAP AWAP
POKO 3.3333c 3.6667f 6.3333d 7.6667d
POK1 4.3333bc 4.3333f 8.0000c 9.3333c
POK?2 5.0000b 6,6667bcd 9.0000bc 10.3333bc
P1KO 5.3333b 6,0000de 10,0000ab 11,0000ab
P1K1 4.6667bc 5 6667€ 10,0000ab 11.3333ab
P1K2 4.6667bc 7.0000bc 10.3333ab 11.0000ab
P2KO 4.6667bc 6,3333cde 11,0000a 11.0000ab
P2K1 4,0000bc 733330 8.6667bc 10.3333bc
P2K2 7.0000a 8.6666a 11,3333a 12.3333a

Note: Values in the same column followed by the same letter are not significantly different at the 5% significance
level (Duncan’s Multiple Range Test, a = 0.05).

Table 2 shows that the highest increase in the number of pakcoy leaves for goat
manure liquid organic fertilizer occurred at a concentration of 60 ml at 4 WAP, reaching
10.3333 leaves. In contrast, the Duncan test indicated no significant difference in the
banana peel liquid organic fertilizer treatments at concentrations of 20 ml and 30 ml at
4 WAP, both producing 11.0000 leaves. Overall, the best results among the two liquid
organic fertilizers were obtained from the banana peel fertilizer. Based on the NPK
analysis presented in Appendix 1, the nitrogen content in banana peel LOF (0.07%)
was slightly higher than that in goat manure LOF (0.06%).

Nitrogen plays an important role in facilitating the translocation of photosynthetic
products from leaves to other plant tissues. According to Hulu et al. (2026), nitrogen
availability contributes to chlorophyll formation and leaf tissue development. Nitrogen
components also influence leaf color and the development of organs associated with
photosynthesis during the vegetative growth stage. Nitrogen is an essential
macronutrient for plants and a fundamental component of amino acids that function as
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building blocks for enzymes and proteins. Moreover, nitrogen is a constituent of
chlorophyll molecules, which are crucial for photosynthesis in capturing solar energy,
thereby promoting plant growth and yield (Zayed et al., 2023).

Regarding the combined application of both liquid organic fertilizers, the highest
leaf number at 4 WAP was observed in treatment P2K2 (30 ml banana peel LOF and
60 ml goat manure LOF), producing 12.3333 leaves. This result is likely due to the
higher nitrogen content in banana peel LOF (0.07%) and the higher potassium content
in goat manure LOF (6.09%). The vegetative growth of pakcoy plants is strongly
supported by nitrogen availability, which contributes to increased leaf area and
chlorophyll content. Nitrogen facilitates chlorophyll formation, an essential component
of the photosynthetic process, and promotes overall plant growth, particularly in stems,
branches, and leaves (Nurfadilah et al., 2024).

In the context of leafy vegetable growth such as pakcoy, potassium contained in
liquid organic fertilizers also plays a crucial role. Potassium assists in the transport of
photosynthates from leaves to other plant tissues. According to Lubis (2021),
potassium deficiency may result in inhibited growth and reduced leaf quality, whereas
adequate potassium supply can enhance leaf greenness and firmness in pakcoy
plants. This finding indicates that the combined application of liquid organic fertilizers
derived from banana peels and goat manure effectively increases the number of leaves
in pakcoy plants. Furthermore, Alham & Elfarisna (2018) reported that potassium
contributes to improving plant quality by preventing leaf chlorosis.

Plant Height

The results of observations on pakcoy plants over a period of four weeks after
planting (WAP) treated with liquid organic fertilizer (LOF) derived from goat manure
and banana peels at different concentrations showed significant effects on plant height.
The results are presented in Table 3.

Table 3. Mean plant height (cm) of pakcoy (Brassica rapa L.)
Observation Time

Treatment

1WAP 2WAP 3WAP 4WAP
POKO 3,1000e 3,6667d 4,6667d 6,0667d
POK1 3,1333e 4,3333cd 4,6667d 7,0667d
POK2 3,8000cd 4,3333cd 5,1000d 8,2000c
P1KO 3,7000d 5,0000c 5,2000d 7,4667d
P1K1 3,9667bcd 4,8000c 7,4000c 8,7333c
P1K2 4,1333bc 4,6667c 9,1333b 10,5333b
P2KO0 4,3000b 4,9667cC 9,0000b 8,2667cC
P2K1 4,9667a 5,7667b 8,3333bc 10,2000b
P2K2 5,0667a 6,7000a 11,0000a 13,1333a

Note: Values in the same column followed by the same letter are not significantly different at the 5% significance
level based on Duncan’s Multiple Range Test (DMRT 0.05).

Based on Table 3, the application of goat manure—based liquid organic fertilizer
produced the best plant height at a concentration of 60 ml, reaching 8.2000 cm, while
the application of banana peel liquid organic fertilizer showed the best result at a
concentration of 30 ml with a plant height of 8.2667 cm. The Duncan test indicated that
the differences between the two types of LOF were not statistically significant.

Plant height is influenced by both genetic and environmental factors. Rapid cell
division occurs when plants receive sufficient nutrients to meet their physiological
needs, which ultimately promotes an increase in plant height (Afdila et al., 2021).
Conversely, plant growth will slow down when essential nutrients are not adequately
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available. Optimal environmental conditions also influence plant growth, meaning that
increasing fertilizer dosage beyond the optimal level does not necessarily stimulate
further significant growth. Pakcoy plants require adequate macronutrients, particularly
nitrogen (N), phosphorus (P), and potassium (K), to support overall growth, especially
in leaves and stems, as vegetative growth predominates in this species. Therefore, the
P2K2 treatment produced the best growth performance.

Liquid organic fertilizer derived from goat manure and banana peels supplies
essential nutrients such as potassium and nitrogen to plants. According to Ardianto et
al. (2024), plant height in treatment P6 (60 ml L™) at four weeks after planting reached
126.61 cm, indicating the strong effect of goat manure—based liquid organic fertilizer
application. Similarly, Mazlina et al. (2024) reported that the application of 30 ml of
banana peel liquid organic fertilizer significantly increased plant height at four weeks
after planting, reaching 122.39 cm at harvest.

These findings are supported by Bolly and Jeksen (2021), who reported that plant
growth and development are strongly influenced by the availability of balanced
nutrients, particularly nitrogen (N), phosphorus (P), and potassium (K). In pakcoy,
potassium plays a crucial role in stem elongation, enzyme activation, and overall plant
development, while its deficiency can inhibit growth. Additionally, nitrogen is an
essential component of proteins and protoplasm in plant tissues such as stems and
leaves, which function as primary sites for photosynthesis and assimilate production
required for plant growth (Santana et al., 2021).

Leaf Width

The results of observations on pakcoy plants over four weeks after planting
(WAP) treated with liquid organic fertilizer (LOF) derived from goat manure and banana
peels under different treatment combinations showed significant effects on leaf width,
as presented in Table 4.

Table 4. Average leaf width (cm) of pakcoy plants (Brassica rapa L.)
Observation Time

Treatment

1WAP 2WAP 3WAP 4WAP
POKO 3,0333d 3,3000f 4,1000d 6,1000e
POK1 4,1000bc 4,5000e 5,1000cd 7,3000d
POK2 4,2000bc 5,7000cd 6,4000abc 8,0000d
P1KO 3,6667cd 5,1333de 5,6333abcd 7.7000d
P1K1 5,3000a 6,4000abc 7,4000a 9,6000c
P1K2 4,6000ab 6,1000bc 7,1667ab 9,8333c
P2KO0 4,1333bc 4,9000e 5,2667bcd 10,2000c
P2K1 5,2333a 6,6333ab 7,5333a 11,2000b
P2K2 4,9667a 6,9000a 7,0667abc 12,2000a

Note: Values in the same column followed by the same letter are not significantly different at the 5% significance
level according to Duncan’s Multiple Range Test (DMRT 0.05).

Based on Table 4, the application of goat manure liquid organic fertilizer produced
the best leaf width at a concentration of 60 mL at 4 WAP, reaching 8.0000 cm.
Meanwhile, the application of banana peel liquid organic fertilizer produced the best
result at a concentration of 30 mL at 4 WAP, reaching 10.2000 cm. Among the two
types of liquid organic fertilizers, the best results were obtained from banana peel LOF.
This result is consistent with the NPK analysis presented in Appendix 1, which shows
that the nitrogen content in banana peel LOF (0.07%) is slightly higher than that of goat
manure LOF (0.06%).
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Nitrogen plays a crucial role in plant growth by supporting the transport of
photosynthetic products from leaves to other tissues. As the primary site of
photosynthesis, mature leaves contain numerous chloroplasts that facilitate this
process (Andrian et al., 2022). Nitrogen availability significantly influences chlorophyill
formation and leaf tissue development, thereby affecting leaf color and the growth of
photosynthetic organs during the vegetative phase (Hulu et al., 2026). As an essential
macronutrient, nitrogen is a key component of amino acids, proteins, enzymes, and
chlorophyll molecules, which are fundamental for photosynthesis and plant productivity
(Zayed et al., 2023).

For the combination of both liquid organic fertilizers, the highest leaf width at 4
WAP was observed in treatment P2K2 (30 mL banana peel LOF and 60 mL goat
manure LOF), which reached 12.2000 cm. This result may be attributed to the
complementary nutrient composition of the two fertilizers, where banana peel LOF
contains a higher nitrogen content (0.07%), while goat manure LOF has a higher
potassium content (6.09%). The vegetative growth of pakcoy plants is strongly
supported by nitrogen availability, which contributes to increased leaf area and
chlorophyll content. Nitrogen facilitates chlorophyll synthesis, which is essential for
photosynthesis, and also promotes overall plant growth, particularly in stems,
branches, and leaves.

Potassium in liquid organic fertilizers plays an important role in leafy vegetables
such as pakcoy by facilitating the transport of photosynthetic products from leaves to
other plant tissues. Adequate potassium supply enhances leaf greenness and
firmness, whereas deficiency can inhibit growth and reduce leaf quality (Mendrofa &
Lase, 2025). In addition, potassium helps prevent leaf chlorosis and improves overall
plant quality (Yosephine et al., 2020). These findings suggest that liquid organic
fertilizers derived from goat manure and banana peels have potential to support
optimal leaf development in pakcoy.

Root Length

Observations of pakcoy plants over four weeks after planting (4 WAP) treated
with goat manure liquid organic fertilizer (LOF) and banana peel liquid organic fertilizer
under different treatments showed a significant effect on root length. The results are
presented in Table 5.

Table 5. Average root length (cm) of pakcoy plants (Brassica rapa L.)

Treatment Observation Time - 4WAP
POKO 3,6000f
POK1 4,3333e
POK2 4,9667d
P1KO 4,2000e
P1K1 4,8333d
P1K2 4,8333d
P2KO 5,4667cC
P2K1 6,1000b
P2K2 7,1333a

Note: Values in the same column followed by the same letter are not significantly different at the 5% significance
level according to Duncan’s Multiple Range Test (DMRT 0.05).

Based on Table 5, the best treatment for goat manure liquid organic fertilizer was
observed at a concentration of 60 mL, resulting in a root length of 4.9667 cm. For
banana peel liquid organic fertilizer, the optimal result was obtained at a concentration
of 30 mL, producing a root length of 5.4667 cm. A comparison between the two liquid
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organic fertilizers indicates that banana peel fertilizer yielded superior results.
According to the NPK analysis presented in Appendix 1, banana peel liquid organic
fertilizer contains 0.11% phosphorus, which is higher than that of goat manure liquid
organic fertilizer, which contains only 0.07%.

Root length indicates a plant’s ability to absorb water and nutrients from deeper
soil layers (Mangansige et al., 2018). Nutrient availability, particularly nitrogen (N),
phosphorus (P), and potassium (K), plays a crucial role in plant growth, with
phosphorus specifically promoting root development. In this study, the P2K2 treatment
produced the longest roots (7.13 cm), suggesting that adequate NPK availability
enhances root growth in pakcoy. In contrast, the control treatment (POKO), which
received no liquid organic fertilizer, showed lower root development due to limited
nutrient availability.

Fresh Weight

The results of observations on pakcoy plants over a period of four weeks after
planting (4 WAP) treated with goat manure liquid organic fertilizer (LOF) and banana
peel LOF under different treatment combinations showed significant effects on fresh
weight, as presented in Table 6.

Table 6. Mean fresh weight (g) of pakcoy plants (Brassica rapa L.)

Treatment Observation Time - 4WAP
POKO 104,6167d
POK1 104,6000d
POK2 105,4667d
P1KO 108,4667d
P1K1 113,7333c
P1K2 206,6333b
P2KO 207,9667b
P2K1 213,4667a
pP2K2 213,4667a

Note: Values within the same column followed by the same letter are not significantly different at the 5% significance
level according to Duncan’s Multiple Range Test (DMRT 0.05).

Based on Table 6, the average fresh weight of pakcoy plants indicates that goat
manure LOF at concentrations of 30 mL and 60 mL produced statistically similar results
in the Duncan test, with a value of 105.4667 g. Meanwhile, for banana peel LOF, the
best result was obtained at a concentration of 30 mL, yielding a fresh weight of
207.9667 g. The highest fresh weight for the combined application of goat manure LOF
and banana peel LOF was observed in treatments P2K2 (30 mL + 60 mL) and P2K1
(30 mL + 20 mL).

Plant fresh weight is influenced by the availability of water and mineral nutrients,
as well as the accumulation of photosynthetic products in plant tissues. The balance
between photosynthesis and respiration plays an important role in determining fresh
weight. Photosynthesis increases fresh weight through CO, assimilation, whereas
respiration reduces it through CO, release (Wahono et al., 2018). Higher plant growth
rates generally enhance photosynthetic activity, thereby increasing fresh weight
accumulation. In addition, adequate nutrient supply from fertilizers contributes to
greater plant biomass. Liquid organic fertilizers contain essential nutrients such as
nitrogen (N), phosphorus (P), and potassium (K), which support cell growth and
expansion. According to Santos et al. (2025), plant fresh weight is closely related to
tissue development, including the number, size, and expansion of leaves, which are
strongly affected by water and nutrient availability.
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According to Hermawan et al. (2023), banana peel LOF contains several
nutrients, including nitrogen (0.01%), phosphorus (0.02%), potassium (0.46%), organic
carbon (0.49%), and sulfur (0.05%). Meanwhile, goat manure contains approximately
0.52% potassium, 0.05% phosphorus, and 0.10% nitrogen (Rizkia, 2021). The fresh
weight of pakcoy plants is also influenced by plant height and leaf number. Both plant
height and leaf number contribute significantly to the overall fresh weight of the plant.
Measurement of fresh weight after harvest provides an indication of the effectiveness
of treatments in improving plant growth and yield quality.

This finding is consistent with the study of Wijiyanti et al. (2019), which reported
that the total fresh weight of mustard plants includes all plant components. As the
number of leaves increases, the fresh weight of the plant also increases. In addition,
plant height plays an important role in determining fresh weight. Both plant height and
leaf number contribute to increasing the fresh weight of pakcoy plants.

CONCLUSION

Based on the results of this study, it can be concluded that the best outcome
among the two types of liquid organic fertilizers (LOF) was obtained from banana peel
LOF at a concentration of 30 mL, with the average values recorded at four weeks after
planting. This result was observed in the application of goat manure LOF and banana
peel LOF across several growth parameters, including the number of leaves, plant
height, leaf width, root length, and fresh weight. Conversely, the P2K2 treatment (30
mL + 60 mL), which combined banana peel LOF and goat manure fertilizer,
demonstrated notably superior results for all observed parameters, with the highest
averages recorded four weeks after planting.

RECOMMENDATION

Future research is recommended to examine various concentrations and
combinations of liquid organic fertilizers (LOF) with AB mix nutrient solutions to obtain
a more optimal nutrient formulation for hydroponically grown pakcoy. In addition, an
analysis of the nutrient content in liquid organic fertilizers (LOF) should be conducted
to ensure the suitability of their nutrient composition compared with the AB mix solution.

ACKNOWLEDGMENT

The authors sincerely thank their academic supervisors for their guidance and
constructive feedback throughout the research and manuscript preparation.
Appreciation is also extended to all parties who provided support that contributed to
the completion of this study.

REFERENCES

Afdila, D., Ezward, C., & Haitami, A. (2021). Karakter tinggi tanaman, umur panen,
jumlah anakan, dan berat panen pada 12 genotipe padi lokal Kabupaten Kuantan
Singingi. Jurnal Sains Agro, 6(1).

Afrilia, 1., Redho, A., Assad, D. U., Sahara, A. P., Al Maida, A., & Putra, R. P. (2025).
Pemanfaatan media tanam hidroponik: Cara efektif menanam tanpa tanah di
Jorong Palintangan Nagari Kampung Dalam, Kabupaten Sijunjung. Jurnal Intelek
dan Cendikiawan Nusantara, 2(6), 12233—-12240.

Alham, M., & Elfarisna, E. (2018). Respon pertumbuhan dan produksi tanaman seledri
(Apium graveolens L.) terhadap efisiensi pupuk organik padat. Prosiding
SEMNASTAN, 88-97.

Bioscientist: Jurnal limiah Biologi, March 2026 Vol. 14, No. 1. | 59



Nabila et al The Effect of Liquid Organic Fertilizer.....

Amalia, F. (2024). Pengaruh pupuk organik cair kotoran kambing, AB mix dan
kombinasinya terhadap pertumbuhan dan hasil tanaman bawang merah (Allium
ascalonicum L.) dengan sistem hidroponik substrat. Universitas Islam Negeri
Maulana Malik Ibrahim.

Andrian, R., Agustiansyah, A., Junaidi, A., & Lestari, D. I. (2022). Aplikasi pengukuran
luas daun tanaman menggunakan pengolahan citra digital berbasis Android.
Jurnal Agrotropika, 21(2), 115-123.

Anwar, C., Wonggo, D., Mongi, E., & Dotulong, V. (2025). Macro and micro nutrients
in the soil of the mangrove forest area, Bunaken Marine Park. Jurnal Iimiah
Platax, 13(1), 174-181.

Ardianto, M. R., Surachman, S., & Budi, S. (2024). Aplikasi POC kotoran kambing dan
PGPR (Plant Growth Promoting Rhizobacteria) pada pertumbuhan dan hasil
jagung di tanah gambut. Jurnal Sains Pertanian Equator, 13(2), 391-401.

Azmin, N., Rahmawati, A., & Kartini. (2019). Inventarisasi tumbuhan obat tradisional
di Kecamatan Wera Kab. Bima. Oryza: Jurnal Pendidikan Biologi, 8(2), 34-39.

Banurea, A. S. F., Nasution, J., Rahmiati, & Riyanto. (2025). Kajian etnobotani
tumbuhan obat oleh etnis Melayu di Desa Bagan Percut, Sumatera Utara. Jurnal
llmiah Biologi UMA, 7(2), 120-133.

Bolly, Y. Y., & Jeksen, J. (2021). Pengaruh pemberian pupuk kandang ayam terhadap
pertumbuhan dan hasil tanaman mentimun (Cucumis sativus L.) di Kabupaten
Sikka. Jurnal Inovasi Penelitian, 1(10), 2165-2170.

Bussmann, R. W., & Sharon, D. (2006). Traditional medicinal plant use in Northern
Peru: Tracking two thousand years of healing culture. Journal of Ethnobiology
and Ethnomedicine, 2, 47.

Cunningham, A. B. (2001). Applied ethnobotany: People, wild plant use and
conservation. Earthscan Publications.

Fabricant, D. S., & Farnsworth, N. R. (2001). The value of plants used in traditional
medicine for drug discovery. Environmental Health Perspectives, 109(S1), 69-75.

Gustaman, D., & Riswan, R. (2022). Pengaruh nutrisi AB mix terhadap pertumbuhan
tanaman sawi pakcoy (Brassica rapa L.) dalam sistem hidroponik. Agrosasepa:
Jurnal llmu Pertanian, 1(1), 30-35.

Hermawan, D., Lestari, W., Sepriani, Y., & Saragih, S. H. Y. (2023). Analisis unsur
hara makro N, P, K dan Mg pupuk organik cair dari bahan batang dan kulit buah
pisang. Jurnal Mahasiswa Agroteknologi (JMATEK), 4(2), 64—73.

Heinrich, M., Barnes, J., Gibbons, S., & Williamson, E. (2004). Fundamentals of
pharmacognosy and phytotherapy. Churchill Livingstone.

Hulu, Y., Zebua, H. P., Gulo, D., Harefa, W. W., Hia, S. A., & Mendrofa, S. J. (2026).
Pengaruh pemupukan nitrogen terhadap laju fotosintesis, kandungan klorofil, dan
pertumbuhan tanaman jagung (Zea mays L.). Jurnal Ilimu Agroteknologi
Indonesia, 2(1), 52-58.

Indra, I., Sukmana, O., & Wahyudi, W. (2024). Strategi ketahanan pangan Provinsi
Riau: Dampak sosio-ekonomi terhadap masyarakat. Jurnal Sosial dan Sains,
4(7), 632—-652.

Indriyani, N. P., Nofrianil, N., & Darnetti, D. (2025). Aplikasi POC kulit pisang kepok
dan NPK untuk peningkatan produksi sawi hijau di lahan ultisol. Media Pertanian,
10(1), 46-61.

Kuntyastuti, H., Lestari, S. A. D., Purwaningrahayu, R. D., Mejaya, M. J., Dariah, A.,
Trisilawati, O., & Sudaryono, T. (2022). Effect of organic and inorganic fertilizers
on soybean (Glycine max L.) grain yield in dry land of Indonesia. Applied Ecology
and Environmental Research, 20(4).

Bioscientist: Jurnal limiah Biologi, March 2026 Vol. 14, No. 1. | 60



Nabila et al The Effect of Liquid Organic Fertilizer.....

Lubis, R. A. (2021). Pengaruh pemberian pupuk kompos lantoro dan arang sekam padi
terhadap pertumbuhan dan produksi tanaman kacang panjang (Vignha sinensis
L.). Universitas Medan Area.

Mangansige, C. T., Ai, N. S., & Siahaan, P. (2018). Panjang dan volume akar tanaman
padi lokal Sulawesi Utara saat kekeringan yang diinduksi dengan polietilen glikol
8000. Jurnal MIPA, 7(2), 12-15.

Mazlina, M., Koryati, T., & Yunidawati, W. (2024). Pemberian pupuk organik cair
limbah kulit pisang dan pupuk kalium terhadap pertumbuhan dan produksi
tanaman okra. Juripol (Jurnal Institusi Politeknik Ganesha Medan), 7(1), 73—86.

Mendrofa, S. J., & Lase, N. K. (2025). Pengaruh pemberian pupuk organik cair
terhadap pertumbuhan dan hasil tanaman pakcoy. Jurnal Iimu Pertanian dan
Perikanan, 2(2), 249-254.

Ninasari, A., Suwarno, K., & Suleyman, S. (2024). Inovasi teknologi pertanian:
Pengaruh sistem hidroponik terhadap pertumbuhan sayuran. Jurnal Review
Pendidikan dan Pengajaran, 7(4), 17090-17094.

Rizkia, A. N. (2021). Pengaruh pupuk organik cair kotoran kambing dan sapi terhadap
pertumbuhan dan hasil tanaman bawang putih (Allium sativum L.) pada
hidroponik sistem substrat. Universitas Islam Negeri Maulana Malik Ibrahim.

Salo, L. A., Ramba, D., & Allai, E. (2025). Penerapan pupuk organik cair di Lembang
Paonganan: Langkah menuju pertanian berkelanjutan. BERNAS: Jurnal
Pengabdian kepada Masyarakat, 6(1), 78-84.

Santana, F. P., Ghulamahdi, M., & Lubis, I. (2021). Respons pertumbuhan, fisiologi,
dan produksi kedelai terhadap pemberian pupuk nitrogen dengan dosis dan
waktu yang berbeda. Jurnal llmu Pertanian Indonesia, 26(1), 24-31.

Santos, Z. C. dos, Sugiarno, S. S., Plessers, T. A. F., & Hardjo, P. H. (2025). Effect of
nutrient solution concentration on the growth performance of pakcoy mustard
(Brassica rapa L.) under a sensor-based nutrient film technique hydroponic
system. Jurnal Agrotek Tropika, 13(4), 1162-1169.

Sitepu, D. N., Sholihah, S. M., & Wahyuningrum, M. A. (2022). Pengaruh konsentrasi
nutrisi AB mix dan pupuk organik cair kulit pisang kepok terhadap produksi
tanaman selada (Lactuca sativa L.) sistem rakit apung. Jurnal Iimiah Respati,
13(2), 174-188.

Taulabi, D., Nurhangga, E., Bidara, I. S., Himawati, S., Aprianti, R., Devy, L., & Pitono,
J. (2024). Pengaruh ketinggian AB mix terhadap pertumbuhan caisim
menggunakan modifikasi hidroponik sistem wick. Jurnal Hortikultura Indonesia,
15(1), 16-22.

Wahono, E., Izzati, M., & Parman, S. (2018). Interaksi antara tingkat ketersediaan air
dan varietas terhadap kandungan prolin serta pertumbuhan tanaman kedelali
(Glycine max L. Merr). Buletin Anatomi dan Fisiologi, 3(1), 11-19.

Wijiyanti, P., Hastuti, E. D., & Haryanti, S. (2019). Pengaruh masa inkubasi pupuk dari
air cucian beras terhadap pertumbuhan tanaman sawi hijau (Brassica juncea L.).
Buletin Anatomi dan Fisiologi, 4(1), 21-28.

Yosephine, I. O., Guntoro, G., Tistama, R., Adinugroho, P., & Dalimunthe, C. (2020).
Penggunaan mineral kalium dan silikon untuk menekan serangan penyakit gugur
daun pada tanaman karet (Hevea brasiliensis L.). AGRIUM: Jurnal limu
Pertanian, 22(3), 172-177.

Zayed, O., Hewedy, O. A., Abdelmoteleb, A., Ali, M., Youssef, M. S., Roumia, A. F.,
Seymour, D., & Yuan, Z.-C. (2023). Nitrogen journey in plants: From uptake to
metabolism, stress response, and microbe interaction. Biomolecules, 13(10),
1443.

Bioscientist: Jurnal limiah Biologi, March 2026 Vol. 14, No. 1. | 61



