
 

Introduction of Built-In Stacked Bucket 
Composter to Support the Farming Practices in 
Community Garden of Kg Rinching Hulu 
(Selangor, Malaysia) 

Siti Nur Aisyah1*, Lis Noer Aini1, Mulyono1, and Siva K Balasundram2 
1Department of Agrotechnology, Faculty of Agriculture, Universitas Muhammadiyah Yogyakarta, 
Bantul 55183, Special Region of Yogyakarta, Indonesia 
2Department of Agriculture Technology, Faculty of Agriculture, Universiti Putra Malaysia, Serdang, 
43400, Malaysia 

Abstract. Malaysia uses the approach of community garden-based urban 
farming to build the community awareness about the importance of food 
resilience, including in Selangor Region. However, most of these 
community gardens were struggling with the low availability of organic 
fertilizer due to the low efficacy of organic waste composting. This issue 
also occurred in Kg Rinching Hulu Community Garden. Therefore, this 
program was aimed to supervise the local community in Kg Rinching Hulu 
in making and using the built-in stacked bucket composter for better 
composting efficacy. This community empowerment program involved 28 
members of Kg Rinching Hulu Community Garden (aged ranging from 20-
70 years old) and carried out using the experiential learning method through 
participatory approach. It started with focus group discussion and followed 
by the practical supervision on the making of built-in stacked bucket 
composter. Subsequent supervision was focused on performing the 
composting of municipal waste using the stacked bucket composter. Overall, 
this program has successfully promoted better technical experience related 
to municipal waste composting using stacked bucket composter. The 
introduction of this composter concept was highly approved by the members 
based on their feedback on the level of technical difficulty.  

1 Introduction 
Urbanization occurred in many countries worldwide are continuously increasing every year. 
Uncontrolled urbanization might promote drastic population increase, thus leading to several 
serious consequences, such as food scarcity and significant loss of arable land [1]. Decrease 
on agri-food production has been reported to cause remarkable rise on global food price due 
to low food supply [2]. In line with this urbanization effect, Bellon-Maurel et al. [3] 
mentioned that production and consumption of agri-food products have much changed 
following the change on human lifestyles. These issues emphasized the serious impact of 
agri-food security, thus making it as one of worldwide most critical issues [4]. Therefore, 
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many countries have set certain policies to avoid similar crisis in the future [5], including the 
effort to create global awareness related to food self-sufficiency. 

Food self-sufficiency is one of efforts on agri-food policy solution specifically taken to 
achieve the state of food security. This effort is aimed to promote higher domestic production, 
particularly those considered as mostly consumed agri-food products. Food self-sufficiency 
is emphasized on the involvement of households in food production which is commonly 
demonstrated in the form of family farming. This effort has been used in numerous countries 
as one of key agri-food policies during the last decades [6]. The implementation of food self-
sufficiency effort in many countries have generated greater attention towards the urban 
farming practice. Urban farming is considered as powerful solution to provide food, create 
employment and sustainable environment [7, 8]. The implementation can be varied in many 
countries based on the local community need and the urban planning applied in each country. 

Government of Malaysia uses the approach of community garden to generate the urban 
farming practice and promote the public awareness on food self-sufficiency. The 
implementation of community garden has gained higher popularity in urban areas due to its 
potential towards the environment, economic, and social aspects. Not only effective for 
greening the urban areas, but this strategy is also reported to be capable in elevating 
community resilience, especially the food security for urban communities. Such resilience 
refers to the ability of a community to survive, adapt, and recover from any disturbance 
affecting its daily life [9]. Department of Agriculture of Malaysia recorded that number of 
urban community gardens in Malaysia has increased significantly as the local government 
provide proper intervention in terms of Urban Farming Programme [10]. 

Community garden offers high beneficial values for urban communities, in terms of 
economic, social, public health, and environmental quality [11]. The existence of community 
garden enables the community to strategically plan the agri-food products to cultivate based 
on the community needs, thus potentially resulting in higher community welfare. Despite its 
high benefit, the implementation of urban farming faced various challenges, including the 
capacity of the community in the nutrient management for the plants itself [12]. This 
bottleneck was also found in the community garden managed by Kampong Rinching Hulu 
(Selangor, Malaysia) community. Local community in this area has started a small size 
community garden since 2022, where the farming practice is focused on organic farming for 
vegetables. Along with the farming activities, this community garden has actively performed 
the composting of organic waste. However, the composting efficacy could not support the 
farming activities optimally due to its low availability. In addition, most of local people were 
hesitant to perform the composting since it could emit the unpleasant odor during the process.  

The formation of odor during the organic waste composting process is commonly 
occurred when the waste is being degraded and decomposed [13, 14]. Moreover, various 
physiochemical factors might also contribute to the odor emission during the composting 
process, such as temperature, aeration, carbon to nitrogen ratio, and moisture content [15]. 
Managing the composting process, particularly related to this odor emission issues, is highly 
challenging and requires proper supervision. Therefore, the present community service 
initiated the introduction of built-in stacked bucket composter as a practical solution to 
manage the composting of municipal waste with low risk of odor emission. This community 
service aimed to supervise the local community in Kg Rinching Hulu in making and using 
the built-in stacked bucket composter. The result of this program was expected to increase 
the willingness of local community to intensify the composting activity, so it could improve 
the availability of organic fertilizers required for the farming practices. 
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2 Methodology 
This community service involved the local people of Kg Rinching Hulu, Selangor, Malaysia 
who joined the management of Kg Rinching Hulu community garden. About 28 members of 
this community garden, ranging from 20 to 68 years old, joined in the implementation of this 
community service. There were three main activities arranged during this community service, 
namely focus group discussion (FGD), supervision on the making of built-in stacked bucket 
composter, and supervision on the municipal waste composting using stacked bucket 
composter. During the FGD session, an interactive discussion was generated to allow the 
members of community garden to discuss about their experience in managing the community 
garden. In this session, pre-test was performed to analyse the preliminary knowledge as well 
as the interest from the members regarding this community service. In addition, the concept 
of built-in stacked bucket composter was also introduced in this session as the reference for 
the members. The making of built-in stacked bucket composter was demonstrated by the 
facilitator and the members were participated actively during the assembly process. Once the 
assembly of stacked bucket composter had completed, the members performed the trial of 
municipal waste composting under the supervision from the facilitators. Progress on the 
composting process was regularly observed from the members of the community garden.  

3 Results and Discussion 
This present community service began with the focus group discussion to identify the 
preliminary knowledge and experience from the members of the community garden related 
to the zero-waste agriculture and composting of municipal waste. Considering the age 
distribution, this community garden showed well-balanced proportion between members 
from the productive ages and those considered as senior citizen (above 60 years old) (Fig. 1). 
In terms of preliminary knowledge related to zero-waste agriculture, most of the members 
have ever heard about this topic (Fig. 2a). In line with this result, such well-informed 
knowledge was assumed to be associated with the frequency of member’s participation in the 
farming practice conducted in the community garden (Fig. 2b). About 53.6% of the members 
were regularly involved in the farming activities (Fig. 2b), hence suggesting such high 
interest and awareness from the local community regarding the importance of food self-
sufficiency.  

 
Fig. 1. Age distribution among the members of Kg Rinching Hulu community garden 
participated during the community service. Data was collected from 28 members. 

The implementation of urban farming cannot be separated from the need of plant nutrients 
management through the using of fertilizer. The community garden managed by Kg Rinching 
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Hulu community is focused on the implementation of organic farming. This choice of 
farming practice requires the availability of organic fertilizer which can be generated through 
the utilization of municipal waste, such as food waste. Production of this organic fertilizer 
can be performed through composting process. Fig. 3a highlighted that majority of the 
members had the experience in performing the composting of organic waste. However, some 
members expressed their complain about the challenges found during the composting process 
that resulted in the reluctance from the members to perform the composting in the future. 
Among several bottlenecks in the composting process, about 50% of the members pointed 
out their reason on the issue of unpleasant odor emission (Fig. 3b). In addition, some 
members (35.7%) also complained about the difficulty in maintaining the composting 
progress consistently (Fig. 3b). Despite the complains mentioned, after the FGD was 
completed, most of members stated their willingness to learn more about the composting 
process (Fig. 4). 

 
Fig. 2. Mapping of the basic knowledge (a) and hands-on experience (b) among the members 
related to the implementation of zero-waste agriculture. Data was collected from 28 
members. 

 
Fig. 3. Mapping of member’s feedback regarding the previous experiences (a) and the 
bottlenecks (b) found during the composting of organic waste. Data was collected from 28 
members. 

Practical supervision performed after the FGD session was focused on the making of 
built-in stacked bucket composter where all members were involved during the making 
process (Fig. 5b). This type of composter is considered as the simplest yet the most applicable 
composter for home-scale composting. The making of this composter was designed to utilize 
the unused capped buckets (Fig. 5a) which then stacked to facilitate the separation between 

   

BIO Web of Conferences 137, 03014 (2024)

ICBCD 2024
https://doi.org/10.1051/bioconf/202413703014

4



 

 

the solid and liquid parts of the municipal waste (Fig. 5c). This feature would be helpful in 
reducing the odor emission during the composting. Moreover, the utilization of reused 
buckets offered smaller size composter, thus making it more suitable for household use with 
smaller amount of daily waste production. 

 
Fig. 4. Mapping of member’s perspective and interest to learn more about the composting. 
Data was collected from 28 members. 

Stacked bucket composter is designated with two major components, namely upper 
bucket and bottom bucket. Upper bucket is used to facilitate the composting of solid waste, 
while the bottom bucket is used to collect the liquid waste. Composting of the solid waste in 
the upper bucket occurs under anaerobic conditions with the help of decomposer microbes 
stimulated by the addition of sugar or dairy products. After being incubated for 1-2 months, 
the solid compost can be collected and used for gardening. In contrast, the liquid waste is 
incubated for 15-30 days in the bottom bucket. Afterwards, the liquid waste is collected and 
further incubated for maturation until the colour and aroma are changed. Once the colour 
become brownish black and the aroma gets milder, the liquid compost can be used as liquid 
fertilizer [16].  

 
Fig. 5. Practical supervision on the making of stacked bucket composter. 

Followed the supervision of composter making, the members were also supervised in 
performing the composting using this stacked bucket composter. The facilitators explained 
the sequences of ingredients that needed to prepare before demonstrating the procedure of 
the composting itself (Fig. 6a). During this supervision, facilitators pointed out the use of 
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easily accessible daily ingredients, such as brown sugar (as the substitute of molasses) (Fig. 
6b-c) and yoghurt (as the substitute of EM4), to provide more practical experience for the 
members. The members of this community garden showed high enthusiasm during this 
supervision marked by active discussion generated between the members and the facilitators. 

 
Fig. 6. Practical supervision on the composting of municipal waste using stacked bucket 
composter. 

Composting has been established as the most widely used technology in organic waste 
management. However, numerous studies have reported the shortcomings of this method [17-
19], thus making it less favorable compared to other advanced methods. The most concerned 
challenges found in organic waste composting are related to offensive odor release and gas 
emission [18, 20]. Both issues are considered to affect the climate change directly when it is 
unable to be managed properly. Other study also mentioned that the emission of both gas and 
odor could be caused due to improper handling during the initial preparation as well as during 
the composting process [17]. Addressing these challenges, Ayilara et al. [18] recommended 
that the control of temperature and oxygen flow must be taken into account to generate highly 
effective composting. In addition, the recent organic waste composting is performed with the 
integration of certain species of insects, such as Hermetia illucens, Tenebrio molitor, 
Alphitobius diaperinus, and Musca domestica [21-26]. The involvement of these 
necrophagous insects had successfully minimized the gas emissions, hence resulting in more 
sustainable composting process with better efficacy [18, 23].  

Feedback from the members of Kg Rinching Hulu community garden was carefully 
observed after all supervisions completed. The feedback observed was consisted of four 
aspects, mainly interest on technology adoption, technical difficulty level, knowledge 
understanding level, quality of supervision provided (Fig. 7a-d). Majority of members 
confirmed their high interest to adopt this composting technology (Fig. 7a) as the results of 
very helpful supervision (Fig. 7d) and easily understood procedure (Fig. 7c). Regarding the 
practicality aspects, most of members found this stacked bucket composting were easy to 
perform independently; meanwhile some members still considered this technique to be quite 
tricky to perform (Fig. 7b). 

The introduction of stacked bucket composter would be a new yet helpful reference to 
improve the efficacy of municipal waste composting performed in the community garden. 
The utilization of this type of composter could support the availability of organic fertilizer 
for the farming practices managed by the members of community garden. Moreover, the 
feature of this composter could facilitate home-scale composting with low amounts of waste 
input and odorless process. The separation of solid and liquid parts of the waste facilitated 
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by this stacked bucket composter could prevent the moisture excess and maintain sufficient 
aeration. Cerda et al. [19] emphasized that moisture content and aeration during the 
composting process contributed to the formation of unpleasant smell. The moisture content 
is suggested to be maintained within the range of 40-60% [27]. Furthermore, Chennaoui et 
al. [28] also highlighted that water excess might inhibit the metabolic activity of decomposing 
microbes due to low oxygen diffusion. Therefore, it is important to control the aeration rate 
and the anaerobic condition [19] since it will stimulate better performance from the 
decomposing microbes resulting in more odorless composting process. 
 

 

 

 
Fig. 7. Mapping of member’s feedback after completing all supervisions provided. Data was 
collected from 28 members. 

The use of stacked bucket composter has been massively implemented in Indonesia to 
generate higher involvement from the society related to organic waste management [16, 29-
34]. These reports strengthen that the level of society adoption and acceptance towards this 
technology is high. This high level of acceptance and adoption may be associated with the 
aspects of budget-friendly and easy operation provided by this stacked bucket composter. In 
terms of technology adoption, the clarity of technical know-how and access to knowledge 
sharing could increase the adopter’s decision in adopting new technology [35-37]. Previous 
studies also noted that certain level of intervention from the government could also promote 
faster society adoption towards the new technology through subsidy, extension service, 
technical workshop, input and market access availability [38-42].  
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4 Conclusions 
The implementation of this present community service successfully promoted better 
technical experience for the member of Kg Rinching Hulu community garden related to 
municipal waste composting using stacked bucket composter. The introduction of this 
composter concept was highly approved by the members based on their feedback on the level 
of technical difficulty. This success was also associated with moderate level of previous 
experience and preliminary knowledge from the members, thus resulting in easier adoption 
towards the introduced technology. 
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