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Abstract: Feed availability remains a practical challenge for smallholder cattle  Article History:
farmers because fresh forage supplies fluctuate seasonally, while locally Received: 04-09-2026
available agricultural residues are not always utilized consistently. This Reviewed: 12-10-2026
community service program aims to strengthen the capacity of BUMDes Panca Accepted: 29-10-2026
Sedana and cattle farmers in Melinggih Village, Gianyar Regency, Bali, Published: 20-11-2026
Indonesia, to process locally available resources into fermented feed and

establish a foundation for a village-managed feed business. The program adopted

a participatory, learning-by-doing approach comprising six stages: situation

identification, coordination, socialization, technical training, hands-on feed Key Words:
preparation, and follow-up planning. Program implementation was evaluated Agricultural Residue;
through field observations, interviews, discussion notes, and participant Cattle Farmers; Fermented
responses. The data were analyzed descriptively to assess implementation, Feed; Participatory
participation, and preliminary changes in knowledge and practical skills. Approach.

Activities completed during the reporting period included identifying available

feed materials, developing simple feed formulations, mixing ingredients, and

practicing fermentation and storage techniques. Participants actively engaged in

feed preparation and successfully produced 15 kg of fermented feed.

Questionnaire results also indicated an increase in the measured indicator from

40.83% to 85.83%, suggesting an improvement in participants’ knowledge and

understanding. However, the program’s effects on feed costs, cattle performance,

technology adoption, and business income have not yet been measured because

monitoring is ongoing. Continued mentoring, quality control, production

recordkeeping, and adoption monitoring are therefore necessary to support

sustainable implementation and assess the program’s longer-term outcomes.
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Introduction

Melinggih Village, Payangan District, Gianyar Regency, is a rural area whose
economic activities are closely linked to agriculture and livestock farming. Data for Payangan
District indicate that agriculture remains an important part of local livelihoods; therefore,
cattle development needs to be positioned as part of strengthening a village economy based
on local potential (Badan Pusat Statistik Kabupaten Gianyar, 2025). In smallholder cattle
production, feed constraints are not limited to the amount of available material but also
involve continuity, quality, cost, and farmers' ability to manage feed throughout the year.
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Cattle farmers in Melinggih Village still rely heavily on fresh forage. This practice is
relatively easy when forage is abundant, but it becomes vulnerable when availability declines
during the dry season. Similar situations have been reported in several livestock
empowerment programs, where training on fermented rice straw and complete feed was used
to help farmer groups cope with seasonal feed shortages (Nopriani et al., 2022; Septian et al.,
2024; Hariyono & Saelan, 2024). Therefore, the ability to preserve feed materials when they
are seasonally abundant is important for smallholder farmers.

The problem at the program location is not simply a lack of raw materials. Rice straw,
corn stalks, rice bran, local forage, and other agricultural by-products are available around
Melinggih Village and have the potential to be used as feed ingredients. Fermentation can be
used to extend shelf life and improve the utilization of fibrous materials or agricultural by-
products. Several community service programs have shown that the use of rice straw, corn
residues, banana stems, and other local materials through fermentation can improve farmers'
knowledge and skills in preparing alternative feeds (Sudarmi et al., 2023; Novita et al., 2022;
Prasetyowati et al., 2024). From a technical perspective, feed studies have also shown that
fermentation can alter the nutritional characteristics of materials, although the results are
strongly influenced by the substrate, inoculum, and fermentation duration (Maulana et al.,
2024; Martina et al., 2024).

This need becomes increasingly relevant when feed management is directed toward
becoming part of the village economy. BUMDes Panca Sedana is strategically positioned to
connect the availability of local raw materials, farmers' needs, processing technology, and
business opportunities. Accordingly, the program was not limited to transferring knowledge
on how to produce fermented feed but was also directed toward building the partners'
capacity to repeat the process independently and gradually prepare the management of a feed
business unit. Experience from other community service programs indicates that technology
transfer accompanied by business-capacity strengthening provides greater opportunities for
groups to sustain innovation after training has ended (Ananda et al., 2022; Tohardi et al.,
2024). BUMDes Panca Sedana has been engaged in basic commodity distribution and micro,
small, and medium enterprise empowerment activities. Locally available feed resources have
not yet been optimally utilized to produce higher-quality fermented feed. Therefore, the
program initially focuses on providing training to cattle farmer groups to improve their
knowledge and practical skills in fermented-feed production. This initiative serves as an
initial step toward establishing a sustainable fermented-feed business unit under BUMDes
management.

Fermented feed technology was selected because it can be introduced relatively easily
through hands-on practice and adapted to materials available in the partners' environment.
Similar programs also indicate that demonstrations, active discussion, and practice are more
effective in building participants' understanding of production stages than one-way delivery
of material (Indriani & Manganang, 2025; Priambudi et al., 2025). In Bali and surrounding
areas, the use of local resources for livestock feed continues to be developed as a strategy to
maintain feed availability and improve farmer self-reliance (Yudiastari et al., 2025;
Yudiastari et al., 2026).

Based on these conditions, this community service program focused on empowering
BUMDes Panca Sedana and cattle farmer groups through the application of local resource-
based fermented feed technology. The program aimed to improve partners knowledge and
skills in processing local materials into fermented feed, strengthen their capacity to provide
feed more sustainably, and establish a foundation for developing a feed business unit under
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BUMDes management. This community service program aims to improve farmers’
knowledge and practical skills in utilizing locally available feed resources through
fermentation technology. The expected outcomes include enhanced understanding and skills
in fermented-feed preparation, the successful production of fermented feed using local
materials, and the establishment of an initial foundation for developing a village-managed
fermented-feed business unit under BUMDes Panca Sedana. These outcomes are expected to
support sustainable feed management and create opportunities for establishing a
commercially viable fermented-feed business that contributes to the local economy.

Method

The community service program was implemented in 2026 at BUMDes Panca
Sedana, Melinggih Village, Payangan District, Gianyar Regency. The partners consisted of
BUMDes Panca Sedana management representatives and 12 cattle farmers who participated
in the fermented feed technology training and implementation activities. The site was
selected based on an initial assessment showing farmers' dependence on fresh forage,
suboptimal utilization of agricultural residues as feed ingredients, and the absence of
routinely managed fermented-feed production under BUMDes.

During the preparation stage, coordination was carried out with BUMDes
administrators and farmer representatives. Field observations and interviews were then
conducted to gather information on feeding practices, locally available materials, existing
facilities, and constraints encountered by the partners. Findings from this preliminary
assessment served as the basis for adjusting the training materials to local conditions.
Relevant literature on agricultural-residue utilization, fermentation technology, and farmer
empowerment also supported the preparation of training and practical activities (Randu et al.,
2024; Sudarmi et al., 2023; Hariyono & Saelan, 2024).

A participatory training approach was implemented throughout the program,
combining technical explanations, interactive discussions, demonstrations, and hands-on
practice in fermentedfeed preparation (Priambudi et al., 2025). This was followed by
technical explanations covering material selection, simple feed formulation, mixing
procedures, the use of fermentation-supporting ingredients, and proper storage. Hands-on
practice was conducted in the final stage, allowing participants to take part directly in
preparing and mixing the materials while discussing each step of the process.

Evaluation at the progress stage was conducted descriptively across three aspects:
implementation of activities, partner participation, and initial changes in understanding and
practical skills. Information was obtained from field observations, interviews, discussion
notes, participant responses, and involvement during practical activities. These data were
summarized narratively to describe the achievements that had become evident. The program
evaluation was conducted using structured pre-test and post-test questionnaires consisting of
10 Yes/No statements to assess participants responses related to fermented feed production.
The collected data were analyzed using descriptive statistics, including frequencies and
percentages. Changes in participants responses were assessed by comparing the percentage of
affirmative answers before and after the training. Participants involvement and practical skills
during hands-on activities were also evaluated qualitatively through direct observation. The
results were interpreted descriptively to assess participants responses, engagement, and
practical understanding of fermented-feed preparation.
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Result and Discussion

Program implementation up to the progress stage followed the planned sequence. The
activities began with coordination involving the administrators of BUMDes Panca Sedana
and farmer representatives. Coordination was used not only to communicate the activity
agenda but also to explore feed-related problems encountered in daily practice. The
discussion showed that forage availability is strongly affected by season, while several
agricultural by-products available around the village have not yet been incorporated into a
regular feed-supply system.

Field observations showed that fresh forage remains the main feeding practice. When
forage is abundant, farmers can relatively easily meet the animals' needs. In contrast, when
availability declines, farmers require alternative materials that can be stored. In this context,
fermentation has practical value because local materials can be processed into feed reserves.
These field findings are consistent with rice-straw fermentation programs in Poso and
Kupang, where feed-preservation technology was introduced as a response to seasonal forage
limitations (Nopriani et al., 2022; Randu et al., 2024).

Table 1. Problems, interventions, and progress-stage achievements

Aspect Initial condition Intervention Progress-stage achievement
Reliance on fresh|Socialization on local | A total of 15 kg of fermented feed

Feed forage and seasonal [feed resources and|was produced and stored in two
availability fermentation plastic fermentation containers.

Limited  experience
Skills with formulation and
fermentation

A total of 12 out of 21 participants
(57.14%) attended the training and
participated in practical activities.

Technical training and
hands-on practice

Initial training and fermented-feed
production were implemented as a
foundation for future BUMDes
business development.

No routinely | Strengthening the role of
Institutional ~ |operating fermented- | BUMDes as a
feed unit prospective manager

An initial plan for continued
No routine adoption|Follow-up ~ mentoring | production, quality control, and
monitoring and evaluation plan business development was
introduced.

Sustainability

Socialization was an important stage because some participants had not previously
viewed agricultural residues as materials that could be processed into higher-value feed. The
material was delivered by linking fermentation principles to farmers' everyday experience in
providing feed. Participants were invited to compare materials fed directly with preserved
materials and to discuss the factors that need to be maintained during fermentation. This two-
way communication pattern helped participants relate the technology to conditions they
encountered themselves. Other programs have also shown that training that provides room for
discussion and practice can improve farmers' understanding of fermented-feed technology
(Septian et al., 2024; Prasetyowati et al., 2024).

The hands-on practice stage received the strongest response from the partners.
Participants were involved in material selection, mixing, handling fermentation-supporting
ingredients, and storage. Questions and uncertainties arising during practice could be
discussed directly with the team. This approach is important because technology adoption is
determined not only by conceptual knowledge but also by the ability to carry out the process
correctly and consistently. Experience from other activities indicates that demonstrations and
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hands-on practice can strengthen participants' skills in fermented-feed production (Indriani &
Manganang, 2025; Priambudi et al., 2025). Participants were actively involved throughout
the training and hands-on practice, as illustrated in Figure 1.

‘ , 27 o

|

(d)

Figure 1. Implementation of the community service activities at BUMDes Panca Sedana: (a)
socialization and discussion; (b) preparation of local feed ingredients; (c) fermented-feed
preparation; and (d) hands on practice with participants.

A major strength of the program was the use of materials available around the
partners. With this approach, the technology was not introduced as a package detached from
farmers' daily activities, but as a new way to manage resources they were already familiar
with. A local-resource-based strategy is also relevant for reducing dependence on feed
sourced from outside the area and encouraging greater self-reliance in feed provision.
Training on local-feed concentrates and fermented-feed programs implemented with other
farmer groups indicate that local resource utilization can provide an entry point for improving
skills and feed self-sufficiency (Tohardi et al., 2024; Yudiastari et al., 2025; Yudiastari et al.,
2026).

From a technical perspective, the use of silage-based and fermented feeds is relevant
to beef cattle, although outcomes remain dependent on material quality and ration
formulation. In Bali cattle, the inclusion of corn silage in rations affects feed intake and
animal performance, while other studies indicate that fermented feed has the potential to
improve growth and feed efficiency (Hasan et al., 2024; Heriyanto, 2025). These findings are
not used to claim that the Melinggih program has improved cattle performance because
performance measurements have not yet been conducted. Rather, the literature provides a
basis for emphasizing fermentation quality, formulation, and production consistency in
subsequent mentoring activities.

The initial effects observed were mainly related to participation, understanding of the
process, and practical experience. Partners began to recognize that feed availability can be
planned by processing materials when they are abundant. Participants also gained direct
experience with the stages of fermented-feed preparation. However, these changes cannot yet
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be expressed as quantitative improvements because the activity did not use pre-test and post-
test instruments. Therefore, the term ‘improvement' in this article is used only to describe
initial observed changes rather than statistically measured outcomes.

The constraints encountered included differences in participants' prior experience in
understanding formulation and fermentation processes. Some farmers were more accustomed
to feeding fresh forage, so explanations of the function of each ingredient and the rationale
for each stage needed to be repeated. Another constraint concerned the readiness of the
business unit. BUMDes does not yet have a routine feed-production system, including
production standards, quality control, cost recording, and marketing mechanisms. Experience
from programs aimed at strengthening livestock enterprises suggests that technology transfer
IS more sustainable when it is accompanied by improvements in institutional and business-
management capacity (Ananda et al., 2022). The participatory approach helped address
farmers’ initial reluctance toward fermented-feed technology by allowing them to directly
observe and practice each production stage. Similar training programs involving Balinese
cattle farmers have demonstrated the relevance of practical demonstrations and direct farmer
participation in introducing fermented-feed technology (Sudita et al., 2021; Astiti et al.,
2020). Furthermore, the tradition of community cooperation and collective decision-making
among Balinese farmers may facilitate knowledge sharing and acceptance of agricultural
innovations (Sukanteri et al., 2021). In Melinggih Village, participants gained practical
experience by producing 15 kg of fermented feed using two plastic fermentation containers.
These activities may encourage future technology adoption, although actual adoption rates
require further monitoring.

The limitations of the activity at the progress stage need to be stated clearly so that the
findings are not interpreted beyond the available evidence. First, the results still represent
initial achievements and do not demonstrate long-term impacts. Second, quantitative data on
changes in feed costs, feed intake, body-weight gain, or business income are not yet
available. Third, the technology adoption rate cannot yet be assessed because time is needed
to determine whether the partners independently repeat the fermentation process. Fourth, the
quality of the fermented product has not been systematically compared using physical and
chemical parameters. Studies on silo types and fermented-feed quality indicate that container
characteristics, anaerobic conditions, and process control can influence product quality;
therefore, quality control should be incorporated into the next stage (Baskara et al., 2026).

Overall, findings from the progress stage indicate that a combination of socialization,
hands-on practice, and mentoring is appropriate to the partners' needs. The program also
demonstrates two potential functions of fermented-feed technology: strengthening feed
availability and serving as an entry point for BUMDes business development. In the next
stage, production standard operating procedures, quality control, records of materials and
costs, calculation of production costs, and adoption monitoring should be strengthened
gradually. These steps are important so that the innovation does not end as a training activity
but develops into a production practice that can be sustained by the partners.

Conclusion

The community service program successfully strengthened the technical capacity of
cattle farmers and established an initial foundation for BUMDes Panca Sedana in Melinggih
Village to utilize local agricultural resources for fermented-feed production. Through a
participatory learning-by-doing approach, the program enhanced farmers’ practical
experience in feed formulation, ingredient mixing, fermentation, and storage. The practical
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session involved 12 participants (57.14% of the 21 targeted participants) and successfully
produced 15 kg of fermented feed using two plastic fermentation containers. These
achievements represent an initial step toward developing a sustainable, village-managed
fermented-feed business under BUMDes Panca Sedana, although long term technology
adoption and economic benefits require further evaluation.

Recommendation

Future programs should expand farmer participation, provide continuous technical
assistance, and monitor the quality and effectiveness of fermented feed. BUMDes Panca
Sedana is also encouraged to develop a structured production and marketing plan to ensure
the sustainability and economic viability of the village-based fermented-feed business.
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