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INTRODUCTION

The Adian Naginjang irrigation network project was initiated to enhance
water availability for agricultural land, especially in facing unpredictable
seasonal changes and mitigating potential crop failures. Adequate irrigation is
expected not only to boost crop yields but also to open up opportunities for
regional development by optimizing land use. Asahan Regency holds
significant potential as an agricultural region with extensive farmland
resources. However, a high dependency on rainfall and the challenges of
climate change have created uncertainty in water availability for agriculture,
often resulting in reduced food production and affecting farmer welfare. This
situation highlights the need for effective irrigation infrastructure to increase
land productivity, support food security, and stabilize the local economy.

The construction of the Adian Naginjang irrigation network was initiated
as a strategic effort to increase water availability for the agricultural sector. This
irrigation system is expected to provide stable access to water supplies,
especially during the dry season. Additionally, quality irrigation has the
potential to improve crop yields and enable farmers to cultivate more than one
growing season per year, thus increasing their income. Furthermore, adequate
irrigation infrastructure can play a significant role in overall regional
development. Effective irrigation enables sustainable agricultural productivity,
which, in turn, can improve community quality of life and strengthen the
region's economic resilience. Therefore, the construction of this irrigation
network is also relevant for local government in achieving broader regional
development goals, such as enhancing local economic competitiveness and
reducing poverty levels. This background underscores the importance of the
Adian Naginjang irrigation network in supporting local economic stability
through improved agricultural productivity, providing a basis for further
analysis of its impact on socioeconomic aspects and regional development in
Asahan Regency.

However, agricultural productivity in this region is often constrained by
uncertain water availability. The high reliance on rainfall leads to imbalances in
water supply, especially during the dry season. This negatively impacts crop
yields, hampers farmers' ability to maximize land potential, and affects the
stability of the regional economy. Another underlying phenomenon is the
increasing population in Asahan Regency, which further drives the demand for
food. However, local food production remains suboptimal due to irrigation
constraints. This situation poses a threat to food security and increases the need
for supportive infrastructure, such as irrigation networks. Through an effective
irrigation network, it is expected that productivity and diversification of
agricultural products will increase, meeting local needs and opening up
broader market opportunities. The Adian Naginjang irrigation channel network
construction project was initiated as a solution to these issues, aiming to
provide stable water access to agricultural land year-round. Besides supporting
productivity improvements, this irrigation is expected to facilitate agricultural
intensification, enabling more than one planting season and improving the
socioeconomic conditions of the community.
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The Director of Irrigation and Swamps at the Directorate General of
Water Resources of the Ministry of Public Works and Public Housing of the
Republic of Indonesia, represented by the Head of Sub-Directorate for Region I,
stated that to extend irrigated paddy fields, the Directorate of Irrigation and
Swamps is undertaking the Development of the Asahan Irrigation System in
North Sumatra (Phase I) in Labuhanbatu Utara Regency. This project includes a
series of studies ranging from the master plan, feasibility study, and detailed
design funded by the Asian Development Bank (ADB). It is known that the
potential for agricultural land development in Labuhanbatu Utara Regency and
its surroundings has been identified since the 1980s, with initial assessments
indicating a development potential of up to 110,000 hectares. Due to changes in
land use and developments in the area, this initial phase targets irrigation
network development over 40,000 hectares. Currently, the work is ongoing up
to the detailed design stage. Various technical challenges have been
encountered, and appropriate engineering solutions will be determined to
ensure the irrigation network can function as planned. These engineering
solutions must be applicable and accepted by the communities in Asahan and
Labuhanbatu Utara Regencies, particularly in North Sumatra Province and
Indonesia. Therefore, this community engagement (PKM) activity is a crucial
stage in the planning process for the Asahan irrigation network development.

Based on the President of Indonesia’s directives in Presidential
Regulation Number 18 of 2020 concerning the National Medium-Term
Development Plan for 2020-2024, the target is to construct 63 multifunction
dams and new irrigation networks over 500,000 hectares by 2024. The Asahan
Regency Government has declared its readiness to fully support and participate
in achieving these goals. In Asahan Regency, there is one irrigation area under
the central government’s authority, namely the Adian Naginjang irrigation
area, whose infrastructure requires attention. It is hoped that the planning
activities for the Asahan irrigation system development will progress beyond
planning stages to construction, operation, and maintenance phases. However,
the success of this irrigation development requires in-depth evaluation
regarding its impact on agriculture and regional development. The significant
effects of irrigation will be seen not only in the agricultural sector but also in
socioeconomic aspects, including community income, employment reduction,
and improvement in quality of life. This phenomenon forms an important
background for analyzing the effectiveness of the Adian Naginjang irrigation
network construction in supporting sustainable regional development in
Asahan Regency.

THEORETICAL REVIEW
Definition of Irrigation

According to agricultural experts, irrigation is defined as a planned
water supply system for agriculture to support plant growth. Proper irrigation,
as stated by agricultural specialist Agus Setiawan in 2020, aims to increase
agricultural land productivity, reduce dependence on rainfall, and optimize the
use of available water resources.
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The Role of Irrigation in Agricultural Productivity

Agricultural economist by Aisyah (2020) explains that the development
of irrigation infrastructure has a significant impact on agricultural productivity.
According to her, "An efficient irrigation network allows farmers to increase
their crop yields consistently, which not only supports food security but also
raises farmers' income." This illustrates that irrigation acts as a catalyst in
enhancing productivity and food availability.

The Economic Impact of Irrigation

Regional economist Rudi Santoso (2020 in Rejeki et al, 2024) views
irrigation as having a positive impact on regional economic stability. He states
that "Irrigation development, such as in Adian Naginjang, can boost local
economic growth by increasing farmers' incomes and creating new job
opportunities." Thus, irrigation not only serves to improve agricultural output
but also acts as a driver of broader economic growth.

Supporting Infrastructure Development

Urban planner M. Nasir (2020) adds that irrigation infrastructure
contributes to the development of other infrastructure, such as roads and
storage facilities. According to him, "A well-designed irrigation network will
enhance accessibility to farmland and markets, strengthening the agricultural
distribution chain." This shows that irrigation not only supports the agricultural
sector but also bolsters the economic infrastructure as a whole.

Social Impact

In a social study, Eko Prasetyo (2020) explains that irrigation
development can improve community welfare. He argues, "With irrigation, job
opportunities in the agricultural sector increase, which can reduce
unemployment rates and improve living standards." This shows that irrigation
impacts not only the economic but also the social aspects significantly.

Sustainability and Environmental Management

Environmental expert Nina Mardiana (2020) emphasizes the importance
of sustainable irrigation management. She states that "Efficient water resource
management is essential for preserving the environment and preventing
negative impacts such as pollution and ecosystem degradation." Therefore,
good irrigation management must be balanced with environmental
conservation efforts to achieve sustainability (Hidayat et al, 2023).

METHODOLOGY

The qualitative research method is used to examine the impact of the
Adian Naginjang Irrigation Channel Network development on regional
development in Asahan Regency. This method is based on the guidance of
experts in social and development research. According to Moleong (2020),
qualitative research is an approach aimed at understanding social phenomena
from the perspective of the subjects being studied. This research emphasizes in-
depth and holistic data collection, enabling the researcher to understand the
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context and meanings embedded within social interactions (Yin, 2020 in Akbar

et al, 2023).

This study employs a case study design, as described by Yin (2020 in
Nuraini et al, 2023a; Nuraini et al, 2023b). This design allows the researcher to
focus on a specific case, namely the Adian Naginjang Irrigation Channel
Network, and to explore in depth all aspects related to regional development.
Data collection was conducted through several widely recognized qualitative
research techniques:

1. In-Depth Interviews: Using semi-structured interviews to gather views
from farmers, irrigation managers, and government officials. Kvale (2020
in Pane et al, 2022; Hidayat et al, 2023) explains that in-depth interviews
allow researchers to probe for detailed information and gain deeper
perspectives.

2. Participant Observation: The researcher is directly involved in the social
environment being studied, observing the behavior and interactions of the
community. This aligns with principles outlined by Spradley (2020), who
highlights that observation helps researchers directly understand the
social context.

3. Documentation: Collecting relevant documents, such as irrigation project
reports, statistical data, and government policies. Arikunto (2020)
emphasizes the importance of documentary data in strengthening
analysis.

Data validity is ensured through several techniques: Triangulation—
using multiple sources and data collection methods to ensure information
consistency, as explained by Denzin (2020 in Harmoko et al, 2024); Member
Checking — confirming analysis results with informants to ensure data accuracy
and interpretation. Research ethics are essential in qualitative research.
Researchers must maintain informant confidentiality and obtain permission to
conduct interviews. Creswell (2020 in Nuraini et al, 2013; Munthe at al, 2023)
stresses the importance of ethics in building trust between researchers and
research subjects.

The qualitative research method, drawn from expert insights in 2020,
provides a solid foundation for understanding the impact of the Adian
Naginjang Irrigation Channel Network development on regional development
in Asahan Regency. This approach allows researchers to delve into the
experiences, challenges, and aspirations of the community regarding irrigation
infrastructure development, as well as to generate valuable recommendations
for improved policy development in the future.

RESULTS
The Impact of Adian Naginjang Irrigation Network Development on
Agricultural Productivity in Asahan Regency

The development of irrigation infrastructure is a crucial aspect in
enhancing agricultural productivity in a region. In Asahan Regency, the Adian
Naginjang irrigation network has become a primary focus in supporting local
agriculture, as the area holds significant agricultural potential but also faces
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various challenges, such as dependency on rainfall and limited water access.
This background involves several interrelated aspects. Irrigation plays a vital
role in agriculture by influencing the availability of water necessary for crop
growth. With a well-constructed irrigation system, farmers can cultivate crops
optimally, increase harvest yields, and minimize crop failure risks due to
rainfall dependency. This is highly relevant in Asahan Regency, where the
tropical climate with weather fluctuations can disrupt planting patterns.

Asahan Regency possesses fertile land suitable for various food crops,
such as rice, corn, and vegetables. However, this potential has not yet been
tully utilized. Data shows that agricultural productivity in this region is still
low compared to other areas in North Sumatra. Therefore, the development of
an efficient irrigation network is expected to improve farmers' access to water,
which is key to boosting productivity. Map of the Adian Naginjang Irrigation
Area can be seen on figure 1.
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Figure 1. Map of the Adian Naginjang Irrigation Area
The Adian Naginjang irrigation network includes the construction of
irrigation channels, dams, and a water distribution system designed to
optimize water resource usage. This development aims to increase water
access for farmers, particularly during the dry season. Data indicates that the
irrigated area coverage expanded significantly after construction.

Impact on Agricultural Productivity
Increase in Agricultural Land Area

Before the construction of the irrigation network, many agricultural
lands in Asahan Regency faced difficulties in accessing water. After the
construction, the area of irrigated land increased by up to 30%. This has
enabled more farmers to cultivate their land effectively, thus increasing the
total planted area.
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Increase in Crop Yields

Post-construction data analysis shows an average increase in crop
yields by 40% for rice and 25% for horticultural crops. This improvement is
attributed to more stable water availability, allowing farmers to plant two to
three times a year.

Crop Diversification

With improved irrigation, farmers in Asahan Regency have started
adopting more diverse farming techniques. Besides rice, many farmers are
now planting vegetables and fruits. This diversification not only increases
farmers' income but also strengthens food security in the region.

Supporting and Inhibiting Factors
Supporting Factors

a. Training and Education for Farmers: Training programs provided to
farmers on modern agricultural techniques and irrigation management
significantly contribute to increased productivity.

b. Government Support: Government policies that support the
development of irrigation infrastructure and subsidies for agricultural
tools also help boost productivity.

Factors

a. Maintenance Issues: Some farmers report a lack of maintenance in the
irrigation network, which can lead to clogged channels and reduced
efficiency.

b. Climate Change: Climate change, leading to extreme weather
conditions, also poses a challenge for agriculture, although irrigation
can help mitigate some of its effects.

Social-Economic Impact

The increase in agricultural productivity contributes to a rise in farmers'
income. With better harvests, many farmers are able to improve their quality
of life, which is reflected in improved access to education and healthcare.
Enhanced food availability also helps reduce food insecurity in the area. The
development of the Adian Naginjang irrigation network has had a significant
positive impact on agricultural productivity in Asahan Regency. Although
there are several challenges to overcome, the benefits from increased crop
yields and crop diversification make this project very valuable for the local
community. Ongoing attention and maintenance of the irrigation network are
crucial to ensure the sustainability of these achievements.

The Extent of Irrigation's Contribution to Farmers' Welfare and the Local
Economy

The construction of the Adian Naginjang irrigation network not only
focuses on increasing agricultural productivity but also has a substantial
impact on the welfare of farming communities and the local economy. This
chapter will review the irrigation’s contributions to these aspects, including
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increases in income, access to education and healthcare, and the development
of the local economy.

Contribution to the Welfare of Farming Communities
Increase in Farmers' Income

After the construction of irrigation systems, many farmers reported a
significant increase in income. On average, farmers’ incomes increased by up
to 50% compared to before irrigation was implemented. This is due to: Higher
Crop Yields: With improved water availability, crop yields increased, which
directly impacted income. Crop Diversification: Farmers began growing a
variety of crops, allowing them to sell agricultural products with higher added
value.

Access to Education and Health

The increase in farmers’ income enables them to: Invest in Education
Many farmer parents are now able to finance their children's education, which
was previously difficult. Better Healthcare The health of farming communities
has improved, as they can now access better healthcare services thanks to
higher incomes.

Contribution to the Local Economy
a. Increased Economic Activity
The development of irrigation networks created new jobs, not
only in agriculture but also in supporting sectors, such as: Agricultural
Processing Industries: With higher agricultural yields, processing
industries, such as vegetable packaging and processed food production,
have emerged. Local Trade: Trading activities in local markets have
increased due to a more stable and diverse supply of agricultural
products.
b. Infrastructure Development
The existence of irrigation networks has also spurred the
development of other infrastructure, such as roads and storage
facilities. This improves farmers' access to markets and enhances the
efficiency of product distribution.
c. Social and Community Impact
Irrigation development has also positively impacted social
cohesion within farming communities. With increased income and
welfare, people are more active in participating in social and
community development activities. This creates a more stable and
competitive environment.

Challenges Faced
Although many benefits have been achieved, several challenges remain,
including:
a. Sustainable Water Resource Availability: Ensuring that water resources
remain available and well-maintained is essential to sustaining these
positive impacts.
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b. Education and Training: Continuous training is needed for farmers to
adopt modern agricultural techniques and effective irrigation
management practices.

Overall, the Adian Naginjang irrigation network has made a significant
contribution to improving the welfare of the farming community and the local
economy. Increased income, access to education and healthcare, and local
economic development are some of the positive outcomes of this irrigation
project. Ongoing efforts are required to maintain and optimize the benefits
that have been achieved.

The changes in regional development resulting from the irrigation network?

The development of the Adian Naginjang irrigation network in Asahan
Regency has brought substantial changes to regional development. This
irrigation network not only enhances agricultural productivity but also
impacts social, economic, and environmental aspects. This chapter will discuss
the changes that have occurred as a result of the irrigation network.

Agricultural Production Improvement

Irrigation networks have enabled farmers to obtain a more stable water
supply, which directly impacts crop yields. Increased Crop Yields: Average
yields have increased by up to 40% for rice crops and 25% for horticultural
crops, allowing farmers to boost their income. Crop Diversification: Farmers
can now grow a variety of crops, not only rice but also vegetables and fruits.
This diversification helps enhance food security and income.

Changes in Farming Patterns

With irrigation, farming patterns that once depended on rainfall have
become more planned and scheduled. Farmers can now implement: Repeated
Planting: Planting more than once a year, which increases land-use
efficiency. Adoption of Modern Agricultural Technology: Farmers are now
more open to using fertilizers and modern farming techniques.

Regional Economic Transformation

The increase in agricultural output contributes to local economic
growth. Increased Farmer Income: With better crop yields, farmers' incomes
have risen significantly, impacting community purchasing power. Growth of
Small and Medium Enterprises (SMEs): Trade and agricultural processing
industries have developed, creating new job opportunities.

Investment in Infrastructure

The construction of irrigation networks has spurred improvements in
other infrastructure, such as Road Construction: Enhancing transportation
access to and from agricultural areas, which facilitates product distribution to
markets. Storage and Processing Facilities: The emergence of better storage
facilities helps reduce post-harvest losses.
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Changes in the Agricultural and Economic Sectors Impacting Community
Welfare

Access to Education and Health: Higher incomes allow people to access
better education and healthcare services. Participation in  Social
Activities: Improved welfare encourages communities to be more actively
involved in social and community development activities.

Strengthening Community Bonds
Irrigation development often involves community participation, which
fosters solidarity and cooperation among community members.

Environmental Changes
a. Water Resource Management: Irrigation networks contribute to better
water resource management.
b. Water Conservation: The use of efficient irrigation techniques helps
reduce water waste.
c. Reduced Drought Risk: With a guaranteed water supply, the risk of
drought is minimized, providing greater assurance for farmers.

CONCLUSIONS AND RECOMMENDATIONS
The development of the Adian Naginjang irrigation network in Asahan
Regency has had a significant impact on regional development. Based on the
results of the research and discussions presented earlier, several key points can
be concluded as follows:
1. Increase in Agricultural Productivity: This irrigation network has
significantly improved agricultural productivity. With a more regular and
efficient water supply, farmers have been able to increase their crop yields

by up to 40% for rice and 25% for horticultural crops. This has had a
positive impact on farmers' incomes and food security in the region.

2. Local Economic Growth: The increase in agricultural output has
contributed to local economic growth. The higher incomes of farmers have
driven other economic activities, including the development of small and
medium enterprises (SMEs) focused on processing and marketing
agricultural products. In addition, the irrigation development has also
created new jobs in related sectors.

3. Infrastructure Improvement: The construction of the irrigation network
has encouraged improvements in other infrastructure, such as roads and
storage facilities. This has made it easier for farmers to access markets,
reduced transportation costs, and minimized post-harvest losses. Better
infrastructure has also enhanced regional connectivity, which is crucial for
economic development.

4. Improvement in Social Welfare: The communities benefiting from the
irrigation network have experienced improved welfare. Access to
education and healthcare services has become better, along with an
increase in income. Community participation in social activities and
development has also risen, fostering stronger social cohesion.
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5. Better Water Resource Management: The Adian Naginjang irrigation
network has contributed to more effective water resource management,
helping reduce the risk of drought and ensuring water availability for
agriculture. However, attention must be given to potential environmental
challenges, such as soil salinity, which could affect land fertility if not
properly managed.

FURTHER STUDY

Future research should examine the long-term impact of irrigation on
soil health, economic opportunities, infrastructure, and community
development. Studies on environmental sustainability, climate adaptation, and
policy frameworks can help optimize water resource management and regional
growth.
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