[image: image6.png]


     Dharmahita: Journal of Community Service and Development
ISSN 3064-3384
Vol. 2.  No. 2, Dec 2025 pp. 161-169

1
[image: image7.png]


2
Dharmahita: Journal of Community Service and Development  
ISSN 3064-3384

Vol. 2.  No. 2, Dec 2025 pp. 161-169
[image: image8.png]


ISSN 3064-3384
Dharmahita: Journal of Community Service and Development  
5

Vol. 2.  No. 2, Dec 2025 pp. 161-169

Utilization of Cattle Manure Waste into Organic Fertilizer for Environmental Sustainability in Bojongsari, Purbalingga
Risqa Naila Kusuma Syarifah a,1,*, Gadis Setya Arum b,2, Popon Patimah b,3, Akhmad Rizki Athalloh b,4, Celvin Febrian Edo Adi Candra b,5, Ailsa Safa Elvina b,6, Dyah Setiyaningrum b,7, Septia Ayu Kencana Ungu b,8, Sela Nanda Saputri b,9, Arga Pratista Naomi b,10, Desvieta Setyaputri b,11
a Faculty of Agriculture, Universitas Jenderal Soedirman, Dr. Soeparno Street, Purwokerto, Central Java, Indonesia 53122

bResearch and Communityt Service Institutions, Universitas Jenderal Soedirman, Dr. Soeparno Street, Purwokerto, Central Java, Indonesia 53122

1risqanaila@unsoed.ac.id;*2gadis.arum@mhs.unsoed.ac.id; 3 popon.patimah@mhs.unsoed.ac.id; ⁴akhmad.athalloh@mhs.unsoed.ac. ; ⁵celvin.candra@mhs.unsoed.ac.id;⁶ailsa.elvina@mhs.unsoed.ac.id; ⁷diah.setiyaningrum@mhs.unsoed.ac.id⁸septia.ungu@mhs.unsoed.ac.id; ⁹sela.saputri@mhs.unsoed.ac.id; ¹⁰arga.naomi@mhs.unsoed.ac.id;¹¹desvieta.setyaputri@mhs.unsoed.ac.id
* corresponding author
	ARTICLE INFO
	
	ABSTRACT (10pt)
	

	Article history
Received 2025-09-11
Revised  2025-11-10
Accepted 2025-12-27
	
	Bojongsari Village is one of the villages in Bojongsari District, Purbalingga Regency. The livestock and agricultural sectors play an important role in the economy of Bojongsari Village. A total of 27 residents of Bojongsari Village own cattle, resulting in an increase in the amount of livestock manure produced. Poorly managed manure creates environmental pollution. One solution that can be applied to reduce this waste is by processing cow dung into solid organic fertilizer that can be reused by the community to support the agricultural sector. Therefore, the community service activity carried out in Bojongsari Village focused on training in the production of solid organic fertilizer from cow dung. The series of activities included coordination with Bojongsari Village officials, a survey of cattle pen locations, socialization and technical training on the production of solid organic fertilizer, as well as monitoring and evaluation. This program was positively received by local residents, especially farmer-livestock groups. Members of these groups gained new insights into the importance of managing livestock manure waste and obtained hands-on experience in making organic fertilizer. The resulting fertilizer can be used after undergoing a fermentation process for three weeks.
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1. Introduction 

Livestock and agricultural activities play a strategic role in supporting rural economies in Indonesia, particularly in villages where farming and animal husbandry are carried out in an integrated manner [1]. One of the major challenges arising from livestock activities is the increasing volume of manure waste that is often not managed properly. If left untreated, cattle manure can become a source of environmental pollution, causing unpleasant odors, contaminating soil and water, and posing potential health risks to surrounding communities [2], [3]. However, when managed appropriately, livestock manure can be transformed into valuable resources that support sustainable agricultural systems [4].

Bojongsari Village, located in Bojongsari District, Purbalingga Regency, is an area with considerable potential in the agricultural and livestock sectors. The village is home to several farmer and farmer-livestock groups that actively engage in crop cultivation and cattle breeding. In particular, Hamlet III has a centralized cattle housing system located close to residential areas. While this system facilitates livestock management, it also results in the accumulation of cow manure behind the barns. The lack of proper waste management practices has caused environmental disturbances, especially in the form of unpleasant odors that affect daily community activities.

The issue of livestock manure management is not unique to Bojongsari Village. At the national level, the rapid development of the livestock sector has led to an increase in organic waste production, which, if not properly managed, can negatively impact environmental quality [5]. Several studies have reported that unmanaged livestock waste contributes to air pollution through ammonia emissions, increases the risk of pathogen spread, and degrades soil and water quality [6]. Therefore, sustainable manure management is essential to ensure that livestock development aligns with environmental protection principles.

One practical and environmentally friendly solution to address livestock manure waste is its conversion into organic fertilizer. Organic fertilizers derived from livestock manure have been widely recognized for their role in improving soil physical, chemical, and biological properties [7]. In sustainable agriculture systems, the application of organic fertilizers contributes to enhanced soil structure, increased microbial activity, improved nutrient availability, and reduced dependency on chemical fertilizers [8]. These benefits are particularly important for smallholder farmers who rely on affordable and locally available inputs.

Cow manure has long been utilized as an organic fertilizer in traditional farming practices [9]. However, improper application without prior processing may lead to nutrient losses and environmental problems. Through controlled fermentation processes, cow manure can be transformed into solid organic fertilizer with improved nutrient stability, reduced odor, and enhanced safety for agricultural use. The use of bioactivators such as Effective Microorganisms (EM4) can accelerate the decomposition process, shorten fermentation time, and improve fertilizer quality [10]. Solid organic fertilizers are also easier to handle, store, and apply compared to raw manure, making them suitable for community-based implementation [11].

Community service programs play a vital role in bridging scientific knowledge and local practices. Through participatory approaches, universities can assist communities in adopting environmentally sound technologies that are both practical and sustainable. Several community service initiatives related to organic fertilizer production have demonstrated positive impacts, including increased farmer knowledge, improved waste management practices, and enhanced agricultural productivity. However, many programs focus primarily on composting techniques without sufficient emphasis on community empowerment, hands-on training, and long-term sustainability of manure management practices.

In Bojongsari Village, limited knowledge and skills related to livestock waste processing have resulted in underutilization of cow manure resources. Most residents perceive manure waste as a nuisance rather than a valuable input for agricultural production. This perception highlights the need for community-based education and training that not only introduce appropriate technology but also foster awareness of environmental responsibility and economic opportunities associated with organic fertilizer production.
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Fig. 1. Cattle Farm Owned by Bojongsari Village Residents
Based on these conditions, a community service program focusing on the utilization of cow manure waste into solid organic fertilizer was implemented in Bojongsari Village. The program aimed to address environmental issues caused by unmanaged manure waste while simultaneously strengthening community capacity in sustainable agriculture practices. By combining socialization, technical training, and hands-on practice, the program sought to empower farmer-livestock groups to independently process cow manure into solid organic fertilizer that can be used to support local agricultural activities.

This community service activity is expected to contribute to environmental sustainability, improve soil fertility, and enhance community awareness regarding integrated livestock and agricultural systems. Furthermore, the program supports broader development goals, including sustainable agriculture, waste reduction, and rural community empowerment. Through this initiative, Bojongsari Village is expected to move toward a more environmentally friendly and resource-efficient livestock management system.
[image: image2.jpg]



Fig. 2. Pile of Cow Manure Waste Behind the Pen
2. Method 
2.1. Solutions for Troubleshooting

Organic fertilizers are fertilizers derived from animal materials, human manure, or plant materials such as compost and livestock manure. In sustainable agriculture, organic fertilizers play an important role in increasing soil fertility [12]. Organic fertilizers can be made in solid or liquid form that are used to improve the physical, chemical, and biological properties of the soil [13].
Solid organic fertilizer can be made from livestock manure such as cows. In general, livestock manure has been used as fertilizer since ancient times, and if managed properly, can be an asset that supports sustainable agriculture as well as increases crop production, especially for small-scale farmers [14]. The use of cow manure as organic fertilizer can provide benefits for the environment, including: reducing air pollution; improve soil fertility and plant growth; prevents the accumulation of waste; and prevent the occurrence of diseases [15]. 
The manufacture of POP is generally carried out through an anaerobic fermentation process by utilizing bioactivators. The process of decomposition of cow dung into POP takes 14-35 days with the best quality at 35 days [16]. In addition to fermentation time, the quality of POP is also affected by the size of the material, the C/N ratio, humidity and aeration, the composting temperature, pH, and the mycoorganisms involved.
Waste treatment through the manufacture of organic fertilizer is needed not only to create a comfortable environment, but also because the development of livestock businesses must pay attention to the quality of the environment so as not to cause a negative impact on the surrounding community. The use of livestock waste to be used as organic fertilizer is a form of energy utilization that provides many benefits for life. In addition to providing economic benefits, this step also plays an important role in reducing environmental pollution.

2.2. Preparation Stage
1. Discussion and Socialization

Discussions and socialization were carried out between the Unsoed KKN team and the Bojongsari Village apparatus. The discussion was intended to socialize the plan to introduce the method of making solid organic fertilizer as a solution to environmental problems due to livestock manure waste that accumulates in Bojongsari Village, Bojongsari District.

2. Review location

The location review is aimed at determining socialization sites that have a lot of untreated livestock manure waste. In addition, a review of strategic locations was carried out as a place for the community to gather to carry out the practice of making solid organic fertilizers.

3. Provision of facilities and infrastructure

The Unsoed KKN team provides the necessary facilities and infrastructure in the socialization and practice of making solid organic fertilizers. Facilities in the manufacture of solid organic fertilizers include: Pure Cow Manure; Sawdust; Squirt; Mrs. Rub; EM4; molase / tetes tebu; water;  Plastic; drum; Squirt; pH meter.
2.3. Implementation Stage

1. Socialization and Extension to member group livestock farming

The socialization was carried out in collaboration with the Head of Bojongsari Village, the Head of Hamlet III, representatives of farmers and breeders, and representatives of the youth organization. The material was delivered by the Unsoed KKN team which discussed the method of making solid organic fertilizer as an effort to utilize cow manure waste so that it has economic value and can improve the quality of the environment.

2. Manufacture fertilizer organic dense

The manufacture of solid organic fertilizer is aimed at the community with the aim that cow manure waste can be used optimally and has added value, so that it does not become a source of environmental pollution. The procedure for making solid organic fertilizer is as follows.
a. Choose place Manufacture that shaded so that not Exposed light sun by immediately And Exposed water rain.
b. Degree Sheeting / plastic as base.
c. Put it down dirt cow pure at above base by Evenly.
d. Encerkan EM4 and Molasses deep 1 litre water.
e. Pour solution EM4 and Molasses at above dirt cow.
f. Sprinkle ash rub, powder sawand lime Dolomite appropriate Dosage by Evenly.
g. Material-material Mixed with hoe then Was Mountain with end gunungan reach 1 meter.
h. Next Done Measurement Ph kelembapan and Observation texture and color.
i. Measurement and Observation Done by Periodic with interval 4 day.
2.4. Phase Monitoring and Evaluation
The monitoring stage is carried out in each activity with the aim of seeing the progress of the implementation of the program carried out and discussing the problems or obstacles faced. Through this activity, it is hoped that members of the farmer-livestock group will gain knowledge about the management of cow manure waste by making solid organic fertilizers. In addition, an evaluation was carried out at the end of the activity to determine the achievement of the program implemented as a basis for developing solid organic fertilizer from cow waste in the future.
The achievement indicators of the work program in Bojongsari Village, Bojongsari District are as follows:
1. Community Especially group Livestock farming, can understand role important Management waste dirt livestock good from sector milieu, economics, And social.
2. Community can make fertilizer Organic dense from waste dirt livestock cow.
3. Community can Get benefit from process Manufacture fertilizer Organic dense from waste dirt livestock cow.
4. Community Get gambaran Utilization fertilizer Organic dense good to support Activities agriculture And Increase Economy.
3. Results and Discussion
Community Response and Participation

The community service program conducted in Bojongsari Village received a positive response from local residents, particularly members of the farmer-livestock group in Hamlet III. Community participation was evident during the socialization and training sessions, where participants actively engaged in discussions and raised questions regarding manure management techniques, fermentation duration, and the application of solid organic fertilizer in agricultural land. This active involvement indicates a growing awareness among community members regarding the environmental and economic importance of managing livestock manure waste.
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Fig. 3. Site Review Activities

The high level of participation can be attributed to the relevance of the program to the daily challenges faced by residents. The accumulation of cow manure behind the cattle pens had long been recognized as a source of discomfort, yet practical solutions were limited due to a lack of technical knowledge. Through direct interaction and hands-on activities, participants were able to better understand the potential benefits of transforming manure waste into organic fertilizer. Similar findings have been reported in previous community service programs, where participatory approaches significantly enhanced community acceptance and adoption of sustainable agricultural practices.
Implementation of Solid Organic Fertilizer Production

The process of producing solid organic fertilizer from cow manure was carried out through several stages, including material preparation, mixing, fermentation, and periodic monitoring. A total of 150 kg of cow manure was utilized as the main raw material, combined with sawdust, dolomite lime, rubbing ash, EM4, and molasses. The addition of organic and mineral materials aimed to improve the nutrient balance, reduce excessive moisture, and optimize microbial activity during the fermentation process.
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Fig. 4. Socialization and Counseling
The fermentation process was conducted for approximately four weeks, with monitoring activities performed every four days. During the early stages of fermentation, the fertilizer material exhibited high moisture content and a soft texture. This condition required adjustments, such as the addition of sawdust, to achieve optimal moisture levels. By the end of the fermentation period, the fertilizer showed physical characteristics indicative of mature organic fertilizer, including a crumbly texture, darker color, and reduced odor. These characteristics align with previous studies indicating that properly fermented cow manure produces a stable and environmentally safe organic fertilizer.
Changes in Community Knowledge and Skills
One of the key outcomes of this community service activity was the improvement in community knowledge and skills related to livestock waste management. Prior to the program, most participants lacked experience in processing cow manure into organic fertilizer and were unfamiliar with fermentation techniques. Following the training and practical sessions, participants demonstrated the ability to independently carry out the fertilizer production process, including material preparation, dosage determination, and fermentation monitoring.
The hands-on learning approach proved effective in enhancing community competence. Learning-by-doing methods allowed participants to directly observe changes in manure characteristics throughout the fermentation process, reinforcing their understanding of the importance of proper waste treatment. This finding supports previous research emphasizing that practical training is more effective than theoretical instruction alone in promoting technology adoption within rural communities.
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Fig. 6. Fermentation Results of Organic Fertilizer
Environmental and Agricultural Impacts

The conversion of cow manure into solid organic fertilizer contributed positively to environmental quality in Bojongsari Village. The reduction in unmanaged manure piles helped minimize unpleasant odors and decreased the potential risk of environmental contamination. Although the program duration did not allow for long-term environmental monitoring, qualitative observations indicated improved cleanliness around cattle housing areas.
From an agricultural perspective, the availability of solid organic fertilizer provides an alternative input for local farming activities. Organic fertilizers are known to improve soil structure and enhance nutrient availability, which can support sustainable crop production. The utilization of locally produced organic fertilizer also reduces dependence on chemical fertilizers, offering potential economic benefits for farmers. These outcomes are consistent with previous studies highlighting the role of organic fertilizer in supporting environmentally friendly agricultural practices.
Comparison with Previous Community Service Programs
Several community service initiatives have focused on the utilization of livestock waste for fertilizer production. However, many of these programs emphasize composting techniques without sufficient integration of community empowerment and follow-up activities. The program implemented in Bojongsari Village differs in its participatory approach, where community members were actively involved throughout the entire process, from problem identification to evaluation.
By engaging farmer-livestock groups directly, this program fostered a sense of ownership and responsibility among participants. This approach is considered essential for ensuring the sustainability of community service outcomes. Similar participatory models have been reported to increase the likelihood of long-term adoption of environmentally sound practices in rural areas.
Limitations and Challenges
Despite the positive outcomes, several limitations were identified during the implementation of the program. The relatively short duration of the community service activity limited the ability to observe long-term impacts, particularly regarding the consistent application of organic fertilizer and its effects on crop yields. Additionally, variations in manure moisture content and environmental conditions required continuous monitoring and adjustments during the fermentation process.
Another challenge involved maintaining community engagement beyond the initial training period. While participants expressed enthusiasm during the activities, sustained assistance and follow-up are necessary to ensure continued practice of organic fertilizer production. Addressing these challenges requires ongoing collaboration between academic institutions, local governments, and community groups.
Sustainability of the Program

The sustainability of the community service program is a crucial aspect to ensure that the benefits of livestock manure management continue beyond the implementation period. In Bojongsari Village, the potential for sustaining solid organic fertilizer production is supported by the availability of raw materials, namely cow manure, which is continuously produced through daily livestock activities. This condition provides a strong foundation for the long-term adoption of organic fertilizer production at the community level.

One of the key strategies for program sustainability is the active involvement of farmer-livestock groups as the main actors in manure processing activities. By positioning community members not only as beneficiaries but also as implementers, the program encourages a sense of ownership and responsibility. Members of the farmer-livestock group are expected to become local facilitators who can transfer knowledge and skills to other residents, thereby expanding the impact of the program within the village.

The sustainability of the program is also supported by the simplicity and affordability of the technology introduced. The materials and tools required for producing solid organic fertilizer are easily accessible and relatively low-cost, making the practice feasible for continued application without external assistance. This aligns with the principle of appropriate technology, which emphasizes the use of locally available resources to address local problems in a sustainable manner.

In terms of institutional support, the program has the potential to be integrated into existing village development initiatives, particularly those related to agricultural and environmental management. Collaboration with village authorities and local farmer groups can facilitate the incorporation of organic fertilizer production into routine agricultural activities. Furthermore, the program may serve as a foundation for establishing Bojongsari Village as a pilot area for integrated livestock and agriculture systems based on environmentally friendly practices.

From an economic perspective, the production of solid organic fertilizer offers opportunities for value addition. In addition to meeting the fertilizer needs of local farmers, surplus production can potentially be marketed within the village or neighboring areas. Although economic analysis was not the primary focus of this program, the prospect of generating additional income may further motivate community members to maintain and develop organic fertilizer production activities.

Long-term sustainability also requires continuous monitoring and capacity building. Periodic assistance and follow-up activities are necessary to ensure consistent product quality and to address challenges that may arise during implementation. Future community service programs or student fieldwork activities can build upon this initiative by introducing quality improvement techniques, packaging innovations, or simple nutrient testing methods to enhance the competitiveness of the organic fertilizer produced.

Overall, the sustainability of the program depends on the synergy between community participation, technological feasibility, and institutional support. By strengthening these components, the utilization of cow manure waste into solid organic fertilizer in Bojongsari Village has the potential to become a sustainable practice that contributes to environmental preservation, agricultural productivity, and rural community empowerment.
4. Conclusion

The program to process cow manure waste into organic fertilizer received a positive response from the people of Bojongsari Village. The local community has the ability to produce solid organic fertilizers independently. The resulting fertilizer can be applied after going through a fermentation process for more than three weeks, which is characterized by a soil structure that begins to crumble and loose, does not cause an unpleasant aroma, and has a darker color. The use of cow manure as raw material for organic fertilizer not only supports the fulfillment of fertilizer needs for farmers, but also contributes to reducing the volume of waste that has the potential to pollute the residential environment.
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