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ARTICLE INFO ABSTRACT

Keywords: This Community Service Program (PKM) was implemented to
Lontar ~ Waste,  Liquid address the issue of organic waste in Charang Village, Yaring
Organic Fertilizer, Waste District, Pattani Province, Thailand specifically, waste from
Management, Community lontar palm (Borassus flabellifer) husks, which have long been
Participation, Sustainable considered worthless and simply discarded. This problem has
Agriculture, ABCD led to waste accumulation, unpleasant odors, and
Method. environmental pollution. The proposed solution is to convert

lontar fruit peels into liquid organic fertilizer (POC) through a
simple fermentation process using the EM4 bioactivator and
molasses. Activities included community outreach, semi-
structured interviews, and hands-on fermentation training
using the Asset-Based Community Development (ABCD)
approach, which emphasizes the utilization of local assets and
active community participation. The evaluation showed an
increase in community knowledge and skills of approximately
80%, with farmer leaders committed to applying POC on their
farmland and homemakers consistently processing household
organic waste. A trial on water spinach demonstrated tangible
success, with growth 2-4 cm faster than the control group,
greener leaves, and sturdier stems. These results demonstrate
that converting lontar waste into liquid organic fertilizer not
only reduces organic waste generation but also supports
sustainable agriculture, reduces dependence on chemical
fertilizers, and strengthens community participation in
maintaining village cleanliness.
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INTRODUCTION

Charang Village, Yaring District, Pattani Province, Thailand, faces significant
challenges in managing organic waste. A substantial proportion of the waste
generated in the village comes from household kitchens and agricultural activities,
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including the abundant husks of lontar fruit (Borassus flabellifer). Despite their
availability, lontar palm husks have generally been regarded as valueless waste and
are commonly discarded without further processing. This practice contributes to the
accumulation of organic waste, generates unpleasant odors, and creates potential
risks of environmental pollution.

The problem is further compounded by the community’s continued dependence on
chemical fertilizers for agricultural activities. Although chemical fertilizers provide
relatively rapid nutrient availability, their continuous use may increase production
costs and contribute to the deterioration of soil quality over the long term (Ministry
of Environment and Forestry, 2021). At the same time, limited knowledge of
environmentally friendly fertilizer alternatives has prevented residents from utilizing
locally available organic waste as a potential agricultural resource (Fitriani et al.,
2024; Ismail et al., 2024). Consequently, an organic material that is abundant in the
village remains underutilized, while farmers continue to depend on external
agricultural inputs.

From a social perspective, limited community awareness and the absence of
systematic outreach concerning organic waste utilization represent additional
challenges. The community has not yet received adequate information or practical
training on how lontar waste can be transformed into useful agricultural products.
As a result, residents have yet to fully recognize the ecological and economic value of
processing lontar waste. In fact, empirical evidence from other regions indicates that
the utilization of lontar and other agricultural waste can provide significant benefits.
Nugroho (2018), for example, reported that the utilization of organic waste in East
Nusa Tenggara could contribute to increased agricultural productivity while
reducing environmental pollution. Similarly, Hidayah et al. (2025) demonstrated the
potential of lontar-based utilization for agricultural and bioenergy applications.

The potential for converting agricultural waste into liquid organic fertilizer is
particularly relevant to the conditions of Charang Village. Widiyanto and Sari (2020)
found that liquid organic fertilizer derived from agricultural waste contains nutrients
that can support plant growth. These findings indicate that lontar fruit husks, which
are abundantly available in Charang Village, can potentially be processed through a
simple fermentation process into liquid organic fertilizer. Such an approach would
transform waste into a productive agricultural resource while simultaneously
reducing the volume of organic waste generated by the community.

This approach is also consistent with the community capitals framework, which
emphasizes the importance of utilizing locally available community assets and
strengthening the social dimension of asset-based environmental management
(Panzarella et al., 2023). In this context, lontar fruit husks represent a local natural
and agricultural asset, while farmer leaders, homemakers, and other community
members constitute important human and social capital. Integrating these assets
through community-based training and participatory environmental management
can strengthen local capacity to address organic waste problems in a sustainable
manner.

Based on these conditions, the Community Service Program (PKM) is designed to
introduce and implement the utilization of lontar fruit husks as raw materials for
liquid organic fertilizer. The activity combines environmental education, practical
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training, and community participation through simple fermentation techniques that
can be implemented using locally available materials. The program is expected not
only to reduce organic waste but also to provide farmers with an environmentally
friendly alternative to chemical fertilizers.

The main challenges faced by the community in Charang Village are closely
interconnected. First, the village has abundant lontar fruit husks that are still
considered worthless waste and are generally discarded. This practice increases the
accumulation of organic waste, produces unpleasant odors, and may contribute to
environmental pollution. Second, farmers remain highly dependent on chemical
fertilizers, which can increase agricultural production costs and potentially affect soil
quality when used continuously over the long term. Third, community awareness
and technical knowledge regarding organic waste management remain limited. The
lack of systematic outreach and practical training has prevented residents from
recognizing and utilizing the ecological and economic potential of lontar waste.
These conditions indicate the need for an intervention that combines technological
simplicity, environmental awareness, and active community participation.

The Community Service Program aims to address these challenges by developing a
community-based approach to the utilization of lontar fruit husks. Specifically, the
activity aims to: (1) reduce organic waste by processing lontar fruit husks into liquid
organic fertilizer; (2) improve the knowledge and practical skills of community
members through education, training, and simple fermentation practices; and (3)
promote the sustainability of the program by encouraging the active participation of
farmer leaders and homemakers in organic waste management and environmentally
sustainable agricultural practices.

The implementation of this PKM activity is expected to provide multidimensional
benefits for the community of Charang Village. From an environmental perspective,
processing lontar fruit husks into liquid organic fertilizer can reduce the
accumulation of organic waste, minimize unpleasant odors, and contribute to a
cleaner village environment. From an economic perspective, the availability of locally
produced liquid organic fertilizer can reduce farmers” dependence on commercially
purchased chemical fertilizers, thereby contributing to more efficient agricultural
production costs and creating opportunities for the development of community-
based agricultural products. From a social perspective, the program can strengthen
community knowledge, skills, participation, and collective responsibility in
environmental management. Ultimately, the activity is expected to establish a
sustainable habit of transforming agricultural waste into valuable resources while
strengthening the capacity of the Charang Village community to manage its local
environmental and agricultural assets independently.

METHODS
Target Audience

The target audience for this PKM activity is the community of Charang Village,
Yaring Subdistrict, Pattani Province, Thailand specifically, farmer leaders and
homemakers involved in outreach and the practical production of liquid organic
fertilizer from lontar fruit peel waste. Farm leaders were selected because they play a
strategic role in the implementation of agricultural innovations on village land, while

54



Journal of Comunity Service (JCS), 8(2): 52-66

homemakers play a key role in the management of household organic waste. The
involvement of these two groups is expected to bring about tangible changes in
environmental management while strengthening sustainable community
participation.

Implementation Stages

The implementation of this community service activity adopts an Asset-Based
Community Development (ABCD) approach, which emphasizes the identification,
utilization, and strengthening of local assets as the foundation for community
empowerment. The activity is implemented through four interconnected stages:
Discovery, Dream, Design, and Destiny. These stages are designed to ensure that the
program is not merely focused on transferring knowledge and skills but also
encourages active community participation in identifying problems, developing
solutions, implementing activities, and sustaining the program. The implementation
stages are presented in Table 1.

Table 1. Research Methods

Phase | Activity Description

1 Discovery | Identification of local assets (lontar palm leaves, housewives’ skills,
farmland).

2 Dream | Discussions with the community about the vision of a village free of
organic waste.

3 Design | Designing steps for producing POC based on local assets.

4 Destiny | Implementation of fermentation practices and program
sustainability.

Equipment and Materials

The main ingredients used in making liquid organic fertilizer (POC) are 4 kg of lontar
fruit peels, 3 bottle caps of EM4 liquid as a microbial starter, 5 liters of rice washing
water as an additional nutrient source, 500 ml of brown sugar water (equivalent to
200 g of sugar) as an energy source for the microbes, and 4.5 liters of mineral water as
a solvent. The necessary equipment includes a clean, empty barrel or bucket as a
fermentation container; plastic sheeting and rope to tightly seal the barrel so that the
fermentation process proceeds optimally; and a simple stirring tool to mix the
ingredients thoroughly.
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Fire 1. Equipment and Materials

POC Production Procedure

This POC production procedure is based on the principle of anaerobic fermentation
using EM4 and molasses, as applied to various other types of organic waste (Anita et
al., 2022; Wahyuningsih et al., 2024; Delinda et al., 2021; Cesaria et al., 2014).

1.

Preparation of Tools and Materials Prepare a clean, empty barrel or bucket,
plastic wrap, string, and the following materials: EM4 liquid (3 bottle caps), rice
washing water (5 L), brown sugar water (500 ml), mineral water (4.5 L), and
lontar fruit peel (4 kg).

Mixing the Ingredients Mix the EM4 liquid, rice washing water, brown sugar
water, and mineral water in a container. Stir until well mixed.

Fermenting the Lontar Fruit Peels Add the lontar fruit peels to the mixed liquid,
then stir again until well mixed.

Sealing the Container Cover the barrel or bucket with plastic and tie it tightly
with string, then secure it with the barrel lid to ensure optimal fermentation.

Fermentation Process Ferment for approximately 2 weeks. During this process,
perform daily checks to release gas and monitor the color, aroma, foam, and
temperature.

Harvesting the Liquid Organic Fertilizer (POC) Once fermentation is complete,
the liquid organic fertilizer is ready to be harvested and used on plants.
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Figure 2. Manufactung Process

Data Collection Methods

Data collection for this study employed the Asset-Based Community Development
(ABCD) approach through community asset mapping, focus group discussions
(FGDs), and participatory observation (Green & Haines, 2015). This approach
emphasizes the identification of local potential such as lontar palm bark as a raw
material, the skills of homemakers, and the leadership of farmer leaders which are
then developed into collective strengths. To complement this, semi-structured
interviews were used to delve deeper into the informants’ experiences and
perspectives. These interviews provided researchers with the flexibility to explore the
responses of community members and mentor teachers while keeping the line of
questioning focused (Bryman, 2016).

The theoretical foundation of this approach draws on the concept of Asset-Based
Community Development (ABCD), which emphasizes that community development
must start from local assets and strengths, rather than from deficiencies (Mathie &
Cunningham, 2003; Kretzmann & McKnight 1993). Furthermore, the fermentation
process of lontar palm husks using the EM4 bioactivator can be explained through
the microbiological theory of fermentation, in which microorganisms play a role in
breaking down organic matter into simple compounds beneficial to plants (Sutanto,
2002). From a social perspective, community acceptance of the liquid organic
fertilizer innovation can be analyzed using Rogers” Theory of Innovation Diffusion,
which explains how an innovation spreads through the stages of awareness,
persuasion, decision, implementation, and confirmation (Harrison et al., 2019; Ward,
2023).

Thus, this data collection method is not only practical but also provides a strong
conceptual framework for understanding behavioral changes among the residents of
Charang Village.

The interview question guide for residents included:

1. Residents’ initial understanding of organic waste management before
participating in the activities.

2. Residents’ experiences and impressions during the socialization process,
demonstrations, and POC production practices.

3. Residents’ understanding of the concept and benefits of POC after the activities
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4. Residents’” motivations and plans to implement POC production at home or on
their farmland.

Figure 3. Outreach

Data Analysis

The interview data were analyzed using a community asset-based analysis approach
that emphasizes the community’s potential, strengths, and opportunities, as
described by (Braun & Clarke 2006; Denzin & Lincoln 2011). The analysis process
began with a familiarization stage, which involved repeatedly reading the interview
transcripts to gain a comprehensive understanding of the context. Following this,
preliminary coding was conducted by flagging relevant responses from community
members and accompanying teachers. From these codes, patterns were identified to
form key themes, such as initial understanding of organic waste management,
experiences with fermentation practices, and perspectives on the program’s
sustainability.

The next stage involved reviewing the themes to ensure consistency and
interconnections among categories, followed by defining and naming the themes so
that each theme accurately reflected the aspects under study. Finally, the results of
the analysis were compiled into a report that presented the findings in a coherent and
systematic manner (Moleong, 2017; Yin, 2018).

To ensure data validity, source triangulation was employed by comparing the
responses of community members who participated in the outreach sessions and
POC production practices with the perspectives of the supervising teachers. This
approach provided a more comprehensive picture of the community’s
understanding, experiences, and the program’s potential for sustainability.
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RESULTS AND DISCUSSION
Description of Activity Implementation

The production of liquid organic fertilizer (POC) from lontar fruit peels was carried
out on June 10-20, 2026, in Charang Village, Yaring District, Pattani Province,
Thailand. The activity began with mixing all the ingredients into a fermentation
barrel on June 10. The initial mixture was a murky brown color with a sweet aroma
and a temperature of 29 °C. Over time, the fermentation process showed significant
changes. From June 11-13, the color remained murky brown, but the aroma began to
change from a fresh sour smell to a strong sour smell; a considerable amount of gas
was produced, and the foam increased. The temperature remained relatively stable at
around 30 °C.

By June 14-15, the mixture’s aroma became sharper, taking on a sour note; gas
production remained strong, and the foam increased further, with the temperature
rising to 33 °C. From June 16-18, gas production began to decrease, the foam
subsided, and the lontar fruit peel turned brown. The temperature remained in the
range of 30-33 °C. Then, on June 19, gas production decreased further, foam was no
longer visible, and the lontar fruit skin turned darker brown, indicating that
fermentation was nearing completion. Finally, on June 20, the POC was harvested,
with observations made of the final volume, pH, color, aroma, gas, and foam as
indicators of successful fermentation.

The activity took place in a lively and enthusiastic atmosphere. The villagers in
attendance followed each step carefully, despite technical challenges such as
temperature control and gas venting, which had to be performed routinely.
Documentation in the form of photos and daily fermentation logs was recorded to
ensure the process proceeded according to procedure. The fermentation results
showed a brown liquid with a sour aroma, reduced gas, and no foam, indicating that
the liquid organic fertilizer was ready for use (Widiyanto & Sari, 2020; Anita et al.,
2022; Wahyuningsih et al., 2024).
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Table 2. Fermentation Process

fina ult

Initial pH 4 Initial pH 4

Description of Activity Implementation

A trial of a liquid organic fertilizer (POC) made from lontar fruit peel was conducted
on water spinach plants over a 13-day period using a control system: the plants on
the right were treated with POC, while those on the left received no treatment
(control). Observations showed that starting on day 3, the water spinach plants
treated with POC began to exhibit noticeable differences, namely greener, fresher
leaves and sturdier stem growth. From day 7 through day 10, plant height in the
POC-treated group increased more rapidly, averaging 2-4 cm taller than the control.
The number of leaves was also greater, with a deeper color, indicating increased
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photosynthesis. These findings align with the research by (Widiyanto & Sari 2020;
Martha et al., 2025), which confirmed that liquid organic fertilizers derived from
agricultural waste can improve the growth quality of simple horticultural crops.

By day 13, the differences became even more pronounced: the water spinach plants
treated with POC had wider leaves, stronger stems, and a greater number of leaves
compared to the control. These conditions indicate that POC derived from lontar fruit
peel effectively improves the growing medium by increasing the availability of
nutrients that are easily absorbed by plants. This supports Sutanto’s (2002) assertion
that liquid organic fertilizers play a crucial role in improving soil structure and
providing nutrients that support plant growth. Thus, this experiment provides
empirical evidence that POC not only serves as a solution for organic waste
management but also has tangible agronomic effectiveness in supporting sustainable
agriculture in Charang Village.
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Table 3. Documentation of Plant
Experiments

Results of Asset Mapping and Community Focus Group Discussions

Interviews were conducted with several villagers who attended the outreach session
and hands-on workshop on making liquid organic fertilizer (POC) from lontar fruit
peels, including Cik Nurhafiza Awang, Puan Peesah Awang, Puan Salma Sarah,
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Jekbaseeroh Meah, Puan Ropiahan Hamah, Puan Yoh Samah, and Puan Meknah
Tohsatu, Puan Siti Aminah Kasim, Cik Rohani Ismail, Puan Zubaidah Daud, and
Tuan Masata Daramik. They were selected through purposive sampling to represent
different levels of participation during the event.

The results of a thematic analysis of the interview transcripts revealed several key
themes. First, an increased understanding of the concept of POC. Before the activity,
most residents were unaware that lontar fruit peels could be processed into liquid
organic fertilizer. After attending the outreach session, they understood that a simple
fermentation process could produce fertilizer beneficial to plants while reducing
organic waste.

Second, hands-on learning experiences. Residents were pleased to be able to observe
and try for themselves the process of mixing ingredients, sealing the barrels, and
monitoring fermentation indicators. They noted that this experience provided them
with new skills they had never practiced before. Although there were technical
challenges—such as difficulty keeping the barrels tightly sealed or understanding
changes in aroma and foam these challenges actually became valuable learning
experiences.

Third, motivation and implementation plans. Residents showed enthusiasm for
producing liquid organic fertilizer at home and on their farmlands. They viewed this
activity as practical, inexpensive, and environmentally friendly. Some residents even
shared plans to invite neighbors or farming groups to participate, so that this practice
could grow into a collective movement in the village.

Supporting and Hindering Factors

The implementation of activities to convert lontar fruit peel waste into liquid organic
fertilizer in Charang Village is supported by several key factors. The abundant
availability of local materials is a major asset, ensuring that the community has no
difficulty obtaining raw materials for fermentation. The active participation of farmer
leaders and homemakers also strengthens the program’s success, as both play
strategic roles in organic waste management and the adoption of agricultural
innovations. In addition, the community’s spirit of mutual cooperation, along with
the new knowledge gained through outreach and hands-on practice, fosters a
collective awareness of the importance of maintaining village cleanliness. Equally
important, the economic potential of the liquid organic fertilizer (POC) opens
opportunities for the community to reduce their reliance on chemical fertilizers while
developing environmentally friendly local products.

This initiative has also faced several obstacles. Limited access to fermentation
equipment has prevented POC production from scaling up. Technical challenges
such as keeping containers airtight, controlling temperature, and regularly venting
gas also pose difficulties for residents who are new to the fermentation process. The
community’s limited initial experience in processing organic waste necessitates
intensive guidance to ensure that skills are truly developed. Additionally, farmers’
long-standing reliance on chemical fertilizers acts as a psychological barrier that is
not easily overcome. Communication barriers particularly differences in language
and technical terminology sometimes slow down some residents” understanding of
the fermentation procedures.
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CONCLUSION

The initiative to convert lontar fruit peel waste into liquid organic fertilizer (POC) in
Charang Village, Pattani, Thailand, has successfully made a tangible impact on the
community. The simple fermentation process carried out in collaboration with local
residents demonstrates that waste previously considered worthless can be
transformed into an environmentally friendly product that benefits agriculture. The
results of the initiative show an increase in the community’s knowledge, skills, and
awareness regarding organic waste management. Farm leaders are committed to
applying POC on their farmland, while homemakers have begun consistently
processing household organic waste. Thus, this program not only contributes to
reducing organic waste generation but also supports sustainable agriculture, reduces
dependence on chemical fertilizers, and strengthens community participation in
maintaining village cleanliness (Mathie & Cunningham, 2003).

To ensure the program’s sustainability, structured ongoing guidance is needed so
that the community can continue to develop their skills in POC production (Mathie &
Cunningham, 2003). The village government and educational institutions are
expected to provide support by offering facilities and shared learning spaces. In
addition, it is necessary to develop local POC-based products as a hallmark of
Charang Village’s commitment to environmental stewardship, so that the benefits are
felt not only ecologically but also economically (Nugroho, 2018). Further research on
the quality of POC derived from various types of organic waste is also recommended
to expand its utilization and enhance the product’s effectiveness. With these steps,
this program has the potential to become a community-based organic waste
management model that can be replicated in other regions (Panzarella et al., 2023;
Ward, 2023; Hidayah et al., 2025).
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