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ABSTRACT 

 

The Rejoarum Women Farmers Group (KWT) in Pandowoharjo, Sleman, faces challenges in cultivating California 

papaya due to its dependence on an inefficient traditional irrigation system. The main problems include water wastage, 

high operational costs, and dependence on weather conditions, which affect the group's productivity and income. This 

community service program aims to improve irrigation efficiency and partner capacity through the participatory 

application of drip irrigation technology. The method used is participatory action, which actively involves group members 

in all stages of the program, from planning and installation to system evaluation. The results show that the drip irrigation 

system was successfully installed on 1,000 m² of land and is operating optimally. Pre-test and post-test analyses reveal a 

14% increase in the group members' understanding and technical skills in operating and maintaining the system. The 

participatory approach has proven effective in building the group's independence, increasing water use efficiency, and 

reducing operational costs. This program not only solved technical irrigation problems but also empowered partners 

through direct learning processes and local capacity building. The sustainability of the program is ensured through the 

commitment and sense of ownership of the partners towards the technology applied, as well as plans for replication in 

other farmer groups. 
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INTRODUCTION 

 

The Rejoarum Women Farmers Group (KWT) in Pandowoharjo, Sleman, Yogyakarta, is one of 

the business groups that manages 1,000 m² of California papaya land with around 300–350 trees. 

Despite its considerable agricultural potential, this group still faces various obstacles, particularly in 

terms of production. One of the main problems is the traditional irrigation system, which relies on 

water flow through beds, making it inefficient in water use and vulnerable to seasonal fluctuations 

(Angelakιs et al., 2020; Yang et al., 2023). During 

the dry season, water availability is limited, while 

during the rainy season there is excessive water 

wastage (Chefany et al., 2024; Mishra, 2023). This 

results in high operational costs and unstable crop 

yields (Dotaniya et al., 2023; Zebua et al., 2024). 

Drip irrigation is one technology that can be a 

solution to this problem (Baso & Lestari, 2025). 

This system is capable of delivering water directly 

to the root zone of plants in controlled volumes, 
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thereby reducing evaporation and surface runoff. The application of drip irrigation is expected to 

increase water use efficiency, reduce labor costs, and support the sustainability of papaya farming 

(Fitria et al., 2024; Mendoza-Grimón et al., 2024; Negara et al., 2023). In addition, this system is also 

in line with the principles of sustainable agriculture and supports sustainable development goals 

(SDGs), particularly in terms of responsible consumption and production (Abdelzaher & Awad, 2022; 

Heiba et al., 2023; Sari et al., 2024; Sumantri et al., 2025). 

Based on these conditions, this community service program focuses on the application of drip 

irrigation technology to increase the production capacity of KWT Rejoarum. Through a participatory 

approach and technical assistance, it is hoped that the partner group can adopt this technology 

independently and sustainably. 

This community service activity specifically aims to install a drip irrigation system on the KWT 

Rejoarum papaya farm as a solution to the problem of water inefficiency that has been occurring. In 

addition, this program is also designed to provide comprehensive training to group members on how 

to use and maintain the drip irrigation system independently. With the fulfillment of these two 

objectives, it is hoped that there will be an increase in water use efficiency and a significant reduction 

in irrigation operational costs, which will ultimately support increased land productivity and partner 

income. 

This activity is expected to provide tangible benefits for various parties. For direct partners, 

namely KWT Rejoarum, the benefits include efficiency in water use, reduced operational costs, and 

increased sustainable land productivity. For the wider community in the surrounding area, the 

presence of this program is expected to create a practical and affordable drip irrigation model that can 

be adopted by other farmer groups. Meanwhile, for universities, this activity not only serves as a 

forum for the development of appropriate technology relevant to community needs, but also 

contributes to increasing recognition in the implementation of the three pillars of higher education, 

particularly in the field of community service. 

 

 

 

MATERIALS AND METHODS 

 

Approach and Methods 

 
Figure 1. Socialization of the program to KWT Rejoarum and the Pandowoharjo village government 

 

This study uses a participatory action method that emphasizes active collaboration between the 

empowerment team and the community in all stages of the activity, from planning and 

implementation to evaluation. This approach was chosen to ensure that the solutions offered are truly 

in line with the needs, conditions, and resources of KWT Rejoarum, while empowering group 

members to become the main actors of change. The initial approach was to hold a socialization event 
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to explain the programs that would be carried out together. This socialization was important because 

it also agreed on the division of labor, schedule planning, and to obtain support from the village 

government. Documentation of the initial socialization is shown in Figure 1. 

In implementing the method, the problem identification stage was carried out through group 

discussions or structured interviews to explore local understanding of California papaya production 

and processed products. Knowledge transfer was carried out by delivering material through focus 

group discussions (FGD) and interactive counseling. Capacity building was carried out by honing the 

group members’ understanding of the material that had been provided. Reflection is carried out by 

reviewing the results of the understanding refinement with an in-depth analysis of the capacity gains 

obtained by group members. Subsequently, an evaluation is conducted to determine the sustainability 

of the program to be provided. 

 

Procedure 

 

In implementing community empowerment programs, the implementation procedures are carried 

out by involving various parties. The parties involved in the community empowerment program in 

KWT Rejoarum include the Muhammadiyah Yogyakarta Regional Leadership Council for 

Community Empowerment (MPM PWM DIY), the Muhammadiyah Sleman Regional Leadership 

Council for Community Empowerment (MPM PDM Sleman), and Pandowoharjo Village. 

 

Participatory Planning 

The activity began with a series of participatory meetings between the empowerment team and 

the management and members of KWT Rejoarum. Through intensive discussions, an in-depth 

identification of irrigation problems that had been faced, including technical and operational 

constraints, was carried out. Together, the team and partners formulated a detailed action plan, 

including determining a land layout that was suitable for the topographical conditions, compiling a 

list of material requirements, and agreeing on an implementation schedule that would not interfere 

with the partners' agricultural activities. At this stage, the empowerment team acted more as 

facilitators who guided the process, while the group members, as the parties who best understood the 

conditions on the ground, were actively involved in the decision-making process. 

 

Collaborative Action 

The drip irrigation system was installed collaboratively by a team of empowerment experts 

(lecturers and students) together with members of the KWT Rejoarum. The process of installing the 

system components, from installing the pump and filter units, arranging the main and lateral pipe 

networks, to installing the emitters, was carried out collaboratively. At this stage, on-the-job training 

was provided to partners on installation techniques, proper connection methods, and system 

operation. This approach not only ensured the technical installation of the infrastructure, but also built 

the capacity of partners through practical learning. 

 

Participatory Monitoring and Evaluation 

After the system is installed, periodic participatory monitoring is conducted to assess system 

performance and impact. Group members are invited to participate in routine observations of emitter 

function, water distribution, and plant response. Evaluations are conducted through group discussion 

forums that address successes, obstacles, and feedback from partners. The qualitative and quantitative 

data collected form the basis for responsive system adjustments and improvements. The post-training 

impact measurement form is shown in Table 1. The questions in the pre-test and post-test are divided 

into the following groups: Transformation of Perceptions and Technology Acceptance, Increased 

System Maintenance Capacity, Building Confidence in Problem Solving, and Understanding 

Economic Benefits and Productivity. 
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No Questions 
Strongly 

disagree 
Disagree Agree 

Strongly 

agree 

1. Drip irrigation helps save water and labor. ☐ ☐ ☐ ☐ 

2. 
Maintaining filters and pipes is important for preserving the 

life of the system. 
☐ ☐ ☐ ☐ 

3. Drip irrigation can increase crop productivity. ☐ ☐ ☐ ☐ 

4. Cleaning drip irrigation filters is not a difficult job. ☐ ☐ ☐ ☐ 

5. 
If there is a problem with the system (for example, a clogged 

emitter), I am able to take corrective action. 
☐ ☐ ☐ ☐ 

6. 
Drip irrigation is suitable for various types of crops on our 

land. 
☐ ☐ ☐ ☐ 

7. 
I believe that drip irrigation systems are more cost-effective 

in the long run than other methods. 
☐ ☐ ☐ ☐ 

8. 
In my opinion, regular maintenance of drip irrigation 

systems will reduce major repair costs in the future. 
☐ ☐ ☐ ☐ 

9. 
I am confident that drip irrigation can help improve crop 

quality. 
☐ ☐ ☐ ☐ 

10. 
I believe that our KWT is capable of managing the drip 

irrigation system independently. 
☐ ☐ ☐ ☐ 

 

Reflection and Future Planning 

The final stage consists of a joint reflection to evaluate the entire process and the results achieved. 

Through open discussion, the successes, challenges, and lessons learned during the program are 

analyzed. Based on the results of the reflection, a follow-up plan is developed to ensure sustainability, 

including the establishment of a routine maintenance system, the development of problem-solving 

protocols, and the potential replication of technology to other areas. This plan is developed in a 

participatory manner to ensure the commitment and ownership of partners to the system that has been 

built. 

 

 

 

RESULTS AND DISCUSSION 

  

Drip Irrigation Installation 

 

 

 

(a) (b) 
Figure 2. Drip irrigation installation in the KWT Rejoarum papaya garden 
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After identifying the problems, deciding on solutions to overcome them, and formulating methods 

to implement the program, the empowerment program at KWT Rejoarum was executed. The first 

stage was to install drip irrigation in the papaya garden. The water source was the main well located 

next to the land. Water from the well was pumped using a pump and channeled through PVC pipes 

along the papaya field. Drip hoses with a size of 20 microns were installed in each row of papaya 

trees through PVC pipes equipped with water tap handles. An illustration of the installation of drip 

irrigation in the KWT Rejoarum papaya tree field is shown in Figure 2. 

  

Operation and Maintenance Training 

The next stage was to conduct training on the operation and maintenance of drip irrigation systems 

for members of the KWT Rejoarum, which showed significant results in terms of increasing the 

technical capacity and independence of the group. The training on the operation and maintenance of 

drip irrigation systems conducted for members of the KWT Rejoarum showed encouraging results in 

transforming perceptions and increasing the technical capacity of the group. Based on the pre-test and 

post-test analysis conducted on members, a significant increase in understanding and confidence in 

drip irrigation systems was identified. The pre-test and post-test results revealed remarkable 

developments in terms of technology acceptance, understanding of maintenance, and a sharp increase 

in understanding of economic benefits. Figure 3 shows a graph of the increase in understanding after 

training in the operation and maintenance of drip irrigation. 

      
(a)                                                                             (b) 

Figure 3. Increase in knowledge of KWT Rejoarum after training in the operation and maintenance of drip irrigation 

 

As shown in Figure 3, the knowledge of KWT Rejoarum members in the operation and 

maintenance of drip irrigation has increased compared to before the training. Of the 13 KWT 

Rejoarum members, the majority experienced an increase in knowledge. The average increase in 

knowledge among KWT Rejoarum members was 14%. 

 

 

 

CONCLUSIONS 

 

Based on the entire series of community service activities that have been carried out, it can be 

concluded that the KWT Rejoarum empowerment program through the application of drip irrigation 

has successfully achieved its objectives. The drip irrigation system has been installed and is operating 

well on 1,000 m² of papaya land, replacing the inefficient traditional irrigation system. The 

participatory action approach that was applied proved to be effective in building the technical capacity 

and independence of the group, as reflected in the significant increase in the pre-test and post-test 
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training results. The transformation in the perception of KWT Rejoarum members towards drip 

irrigation technology is evident from their increased belief in the benefits of water conservation, labor 

efficiency, and the suitability of the system to their land conditions. Their capabilities in maintenance 

and technical problem-solving have also improved remarkably, with most members now able to 

perform routine maintenance and handle basic problems independently. 

From a sustainability perspective, this program not only solved technical irrigation problems but 

also created a strong foundation for sustainable management of the system by the group itself. The 

commitment and sense of ownership built during the participatory process became important social 

capital for the program's future sustainability. Going forward, it is possible to replicate a similar 

empowerment model in other farmer groups in the surrounding area, with adjustments to specific 

local conditions. Continuous assistance and strengthening of the papaya product marketing network 

are important agendas to ensure sustainable economic impact for KWT Rejoarum. 
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