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Abstract. In recent years, IoT has become a reliable technology in the
agricultural sector to optimize cultivation results. In the Marsudi Luhur
breeder group, the harvest results were not optimal because many catfish
died and gave off a bad smell. According to several references, to ensure
healthy growth of catfish, continuous irrigation of the pond is required even
though the flow rate is low. The location of the catfish pond is quite far from
residential areas so it is not practical to monitor irrigation performance by
frequently visiting the pond area. Therefore, this project aims to create an
IoT-based smart farming system using the Blynk application. The system
has been successfully implemented to help monitor and control solenoid
performance and water flow remotely. The results show that the IoT-based
smart system has performed well and has the potential to increase efficiency,
comfort and productivity in managing catfish ponds.

1 Introduction

Currently, many catfish farmers utilize portable ponds, which are typically used for breeding
and growing catfish. The Marsudi Luhur Catfish Farming Group has several ponds and faces
challenges in optimizing their cultivation results. The harvests have not been optimal due to
a high mortality rate and foul odor among the catfish. This is suspected to be due to poor
water quality, which is detrimental to catfish development. According to several references,
to ensure healthy growth of catfish, an effective aeration system is necessary [1], [2], [3], [4].
Poor health in catfish, caused by diseases, viruses, bacteria, and poor water quality, can lead
to failed harvests [5], [6], [7]. The aeration system in catfish ponds needs to be monitored to
maintain water quality. Therefore, innovation is required to enable monitoring at any time
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and from anywhere. The agricultural sector in Indonesia needs systemic changes to improve
farmers' welfare. Implementing Smart Farming Systems using the latest technology is
essential to enhance the quantity and quality of domestic harvests. Examples include
Artificial Intelligence-Based Agricultural Information Systems to improve the precision and
quality of agricultural products [8].

Information and Communication Systems for community economic development [9] and
technology for food security[10]. Additionally, the use of drones in agriculture has
revolutionized farming practices by offering significant cost savings, operational efficiency,
and improved profitability for farmers. In the rapidly evolving digital era, Internet of Things
(IoT) technology has become a fundamental innovation in transforming various sectors of
life [11], including agriculture. One of the crucial applications of IoT is in Smart Farming
practices, which utilize connected devices to enhance efficiency, productivity, and
sustainability in agricultural operations [12], [13]. The use of IoT in agriculture not only
stimulates technological advancement but also significantly contributes to community
welfare, particularly among fish farming groups [14], [15]. By integrating IoT technology
into catfish pond irrigation systems, it is expected to improve water resource management
efficiency, and enhance control and monitoring of irrigation performance [16].Several IoT
applications have been implemented, including manual water quality monitoring. To address
this issue, an IoT-based tool for automatic water quality control needs to be applied. This tool
can control and monitor the water quality of fish ponds via the web and smartphones. It can
monitor temperature, pH, turbidity, rainfall, and other parameters using sensors [17]. The
implementation of an IoT-based water quality system design aims to increase catfish seed
production, showing that the success of catfish aquaculture can be determined by the water
quality used. Although catfish can survive in poor water conditions, it negatively affects their
development process [18]. The application of IoT-controlled microbubble technology in
catfish ponds results in increased dissolved oxygen levels and maintains stable water pH,
thereby supporting the growth of catfish and increasing production capacity [19]. One
utilization of IoT advancements in aquaculture is the pond water monitoring system, which
helps farmers automatically monitor water quality. The developed automation system
promises to enhance the success of catfish farming [20].

2 Methodology

This chapter will explain the methods used to analyze the performance of IoT systems in
water infrastructure for catfish farming. By utilizing IoT technologys, it is expected to obtain
accurate real-time data on the parameters used. This performance analysis is crucial to ensure
that the implemented IoT technology impacts the quality and productivity of the farming
process and provides optimal benefits. The steps taken in this research are shown in Figure
1.
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The research began by conducting a literature study related to smart farming systems,
especially for implementation in catfish ponds. The next stage is to formulate the problem
faced to provide an appropriate solution. The next step is designing and manufacturing the
system, namely hardware and software. The prototype was developed by utilizing solenoid
components and water sensors. The software was developed using the Blynk application.
Hardware implementation was carried out in 6 catfish ponds. System testing is carried out by
measuring the performance of the solenoid and water sensor via the Blynk application. From
this application you can also control the performance of the solenoid in real time. The results
of the tool's performance are then analyzed. If the analysis provides finding information, it is
necessary to take the next step.

Fig. 1. Research Flowchart

2.1 Hardware Design

In designing the IoT-based irrigation system for catfish ponds, the first step is to plan the use
of appropriate hardware and sensors to automatically monitor and control pond conditions,
as shown in Figure 2.
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Fig. 2. Hardware Design Block Diagram
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This process begins by selecting a stable and reliable power supply to support the overall
system operation. The next step is to use a 5V step-down converter to reduce the electrical
voltage to a safe level for use by microcontrollers and other IoT devices. Then, a water level
sensor is installed inside the pond to measure the water level in real-time. Information from
this sensor will be sent to the Wemos D1 R32, a WiFi-based microcontroller, which is
responsible for controlling the system based on the received data. The Wemos D1 R32 will
connect to the internet via a WiFi network, allowing users to monitor and control the catfish
pond remotely through a mobile application or web platform. When the water level reaches
a certain threshold, the Wemos D1 R32 will use information from the water level sensor to
activate the relay module. The relay module will control a 24V solenoid valve connected to
the water source, opening or closing the water flow as needed. This ensures that the water
level in the pond remains optimal for catfish growth and health. By utilizing IoT technology,
the catfish pond irrigation system can be automatically regulated based on actual conditions,
minimizing manual intervention and improving operational efficiency.

2.2 Software Design

In software design, through a comprehensive software design process, from monitoring pond
conditions to taking necessary actions automatically or as per user instructions. The steps of
software design are illustrated in Figure 3.

Scan wifi network

Wifi network
connected?

Update data point
from Bly nk cloud

Read V2 V3as Read VO V1
data from sensor as comrol from user,

Control solenoid

Does value <200?

Send notification
to user

The first step in designing the irrigation system software is to scan the WiFi network.
This process aims to ensure that the IoT devices can connect to the available WiFi networks
in their vicinity. After successfully establishing a WiFi connection, the system will proceed
to the next step. Subsequently, upon successfully connecting to the WiFi network, the system
will fetch the latest data from the Blynk Cloud. This data includes real-time information about

Fig.3 Software Design Flowchart
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the catfish pond conditions, such as water level and solenoid valve status. By regularly
updating data from the Blynk Cloud, the system can ensure that the received information is
always accurate and up-to-date. After updating the data from the Blynk Cloud, the system
will read sensor values from pins V2 and V3. These sensors are responsible for measuring
water quality or water flow rate in the pond. If the value read from the sensors is less than
200, indicating that the water flow in the pond is disrupted or absent, the system will send a
notification to the user. This notification aims to inform the user that there is an issue with
the water flow in the catfish pond and it needs to be addressed promptly. On the other hand,
the system will also read user input values sent through pins VO and V1. This input could be
commands to manually turn the solenoid valve on or off. Based on these input values, the
system will control the solenoid valve, ensuring that the water flow in the pond can be
adjusted according to the user's needs. Thus, the software of this IoT-based catfish pond
irrigation system allows users to efficiently and effectively monitor and control pond
conditions, both in terms of monitoring and regulating water flow.

3 Results and discussion

After implementing the planned hardware in the IoT-based catfish pond irrigation system, a
series of tests is conducted to evaluate the performance and reliability of each component.
The results of these tests provide valuable insights into how effectively the system can
manage pond irrigation and meet the needs of the catfish.

3.1 Power Supply Testing

Testing on the selected power supply aims to ensure that the provided voltage meets the
specifications required by each device. Data on voltage stability and power consumption are
shown in Table 1.

Table 1. Power Supply Test Results

Test Type Time Testing Results
(s)
Voltage Stability Output Voltage (V)
5 5.00
10 501
15 4.99
20 5.00
25 498
Power Consumption Input Current (A)
During Operation
5 1.2
10 1.3
15 1.2
20 1.1
25 1.3

Based on Table 1, the measured output voltage and input current during the stability
testing and power consumption during operation indicate that the power supply is capable of
providing sufficient power for all system components.
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3.2 5V Step Down Testing

Next, testing the 5V step-down converter involves evaluating its ability to convert electrical
voltage to a safe and stable level for use by microcontrollers and other sensors. The 5V step-
down testing is illustrated in Table 2.

Table 2. Step down test results

No. Test Type Output Voltage (V) Voltage Stability (V)
1 Electrical Voltage Conversionto 5 V 5.00 Stable
501 Stable
4.99 Stable
5.00 Stable
4.98 Stable

From Table 2, the measurement results of the output voltage under stable conditions
demonstrate that the 5V step-down converter functions effectively in supporting the overall

system operation.

3.3 Water Sensor Testing

The next testing focuses on the sensor used in the system, namely the water level sensor for
measuring the water level in the pond. The testing involves calibrating this water level sensor
and checking the accuracy of readings as well as responsiveness to changes in pond
conditions. The results of the water sensor testing are shown in Table 3.

Table 3. Water Sensor Testing Results

Sensor Value Water Flow Notification
Conditions

2000 Hard No Notifications
1800 Hard No Notifications
1504 Hard No Notifications
1488 Hard No Notifications
1200 Moderate No Notifications
1000 Moderate No Notifications
800 Moderate No Notifications
600 Small No Notifications
500 Small No Notifications
400 Small No Notifications
200 Very Little Notifications

From Table 3, it is shown that when the sensor input is <200, there is a response to send
a notification to the user indicating that the water flow is very low or there is no water flow,
prompting action. These results indicate that the water sensor can function effectively within

the system.
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3.4 Wifi Connection Testing

WiFi connection testing involves measuring the distance between the IoT devices and the
internet network to ensure stability and data transmission speed. This is important to ensure
that the system can consistently connect to the cloud platform and send data in a timely
manner. The results of the WiFi connection testing are shown in Table 4.

Table 4. WiFi Connection Testing Results

No. Distance (m) Connection Stability Information
1 5 Stable Connected
2 10 Stable Connected
3 15 Stable Connected
4 20 Stable Connected
5 25 Stable Connected

Based on Table 4, the results of the WiFi connection testing within the range of 5 — 25
meters demonstrate that the WiFi connection remains stable during the testing, and the device
can connect well. Thus, it can be ensured that the system consistently connects to the cloud
platform and can send data in a timely manner.

3.5 Display Testing

The Blynk application interface is designed to provide comprehensive monitoring of the
catfish pond irrigation system's performance in real-time. Within the application, there are
two main components displayed: solenoid control and water level sensor values. The Blynk
application interface is shown in Figure 4.
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Fig.4 Display on the Blynk Application
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From Figure 3, the solenoid control is represented by the "On/Off" button, allowing users to
manually control the solenoid valve. When the "On" button is pressed, the solenoid valve
will be activated, allowing water to flow into the pond. Conversely, if the "Off" button is
pressed, the solenoid valve will be deactivated, stopping the flow of water into the pond. This
display provides users with the ability to perform manual interventions if needed, for
example, in emergency situations or for testing purposes. The display testing results for
solenoid performance are shown in Table 5.

Table 5. Solenoid Performance Testing Results on the blynk application

No. | Date Time Solenoid Status on Blynk Solenoid
Performance

1 24-04-2024 08.00 On active

2 24-04-2024 10.00 Off active

3 24-04-2024 12.00 On active

4 24-04-2024 14.00 On active

5 24-04-2024 16.00 Off active

Table 5 presents recorded data from user testing using the Blynk application to remotely
control the solenoid. Users can track and analyze the performance of the IoT-based catfish
pond irrigation system.

In addition to solenoid control, the application interface also displays the water level
sensor values in numerical form. This information allows users to monitor the water level in
the pond in real-time. The water level sensor values are periodically updated and clearly
presented in the application, enabling users to see if the water level in the pond is within the
desired range or if there are any changes that need attention. If the water level sensor value
is <200, a notification will be provided as shown in Figure 4.

B BlynkloT 11:41 A
Blynk

Fish Pond Monitoring
water_flow2
Second fish pond water flow not detected, check immediately!!

Fig. 5. Display of notifications to users

With the combination of manually accessible solenoid control and real-time monitoring of
water level sensor values, users can ensure that the IoT-based catfish pond irrigation system
functions optimally and according to their needs. The Blynk application provides users with
the ability to interact directly with the system and monitor the catfish pond conditions easily
and efficiently.

4 Conclusions

Based on the testing results conducted on the IoT-based catfish pond irrigation system, the

following conclusions can be drawn:

1. The Hardware Performance consisting of the power supply, 5V step-down converter, and
sensors such as the water level sensor have been tested and proven to function well in
supporting the overall system operation. This indicates that the selected hardware
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components can provide sufficient power and accurate readings of the pond
environment conditions.

2. WiFi connection stability through testing between IoT devices and the internet network
shows that the connection has good stability at various distances.

3. The quality of water level sensor measurements indicates that these sensors provide
consistent and responsive readings, allowing the system to monitor pond conditions
effectively.

4. The system has been successfully implemented to send notifications to users, if water
flow stops or if sensor values reach a certain threshold. This enables users to respond to
issues quickly and take necessary actions to maintain pond conditions.

References

[1] J. F. Mokolensang and L. Manu, “Budidaya ikan lele (Clarias gariepinus) sistim
bioflok skala rumah tangga (Bioflock catfish, Clarias gariepinus, culture system on
household scale),” Budidaya Perairan, 2021.

[2] A. Sumardiono, S. Rahmat, E. Alimudin, and N. A. Ilahi, “Sistem Kontrol-Monitoring
Suhu dan Kadar Oksigen pada Kolam Budidaya Ikan Lele,” JTERA (Jurnal Teknologi
Rekayasa), vol. 5, no. 2, p. 231, Dec. 2020, doi: 10.31544/jtera.v5.i2.2020.231-236.

[3] L F.Enike et al., “Pengaplikasian Ember sebagai Wadah dalam Budidaya Ikan Lele di
Desa Pulau Aro Kabupaten Kuantan Singingi Riau,” Jurnal Abdi Masyarakat
Indonesia, vol. 3, no. 1, pp. 329-334, Jan. 2023, doi: 10.54082/jamsi.462.

[4] K. Setyadjit, B. Hariadi, and A. Ridhoi, “Pengkondisian Sirkulasi Air Kolam
Pembesaran Ikan Lele Berdasarkan Waktu,” Jurnal Universitas 17 Agustus 1945
Surabaya, 2018.

[5] D.S. Mulia and S. Vauziyyah, “Pengobatan Lele Dumbo (Clarias gariepinus L.) yang
Terinfeksi Aeromonas hydrophila di Kabupaten Banyumas dengan Menggunakan
Ekstrak Daun Api-Api (Avicennia marina),” Sainteks, vol. 18, no. 1, p. 9, Jun. 2021,
doi: 10.30595/sainteks.v18i1.10650.

[6] A. Zubaidah and H. Handajani, “Pemanfaatan Ekstrak Daun Sembung (Blumea
balsamifera L) untuk Pengobatan Penyakit Motil Aeomonas Septicaemia pada Ikan
Lele,” Jurnal Akuakultur Rawa Indonesia, vol. 9, no. 1, pp. 1-12, 2021.

[71 P. W. Slamet ef al., “Pemberdayaan Kelompok Pembubidaya lkan Lele di Desa
Cangkring Turi Kec. Prambon Kab. sidoarjo,” 2023. [Online]. Available:
http://jurnal.unipasby.ac.id/index.php/abadimas~129~

[8] N. Amalia, O. Rachman, and R. Surahman, “Sistem Informasi Pertanian Berbasis
Kecerdasan Buatan (E-Tandur),” Jurnal Manajemen Informatika (JAMIKA), 2020.

[91 A. B. Burhan, “Utilization of Information and Communication Technology for
Development of Agricultural Economics and Poverty Reduction.”

[10] R. Efendi and D. Sagita, “Teknologi pertanian masa depan dan peranannya dalam
menunjang ketahanan pangan,” Sultra Journal of Mechanical Engineering (SJME),
vol. 1, no. 1, pp. 1-12, 2022.

[11] A. A. Ayuningtyas, “Penerapan Internet of Things (IoT) Dalam Upaya Mewujudkan
Perpustakaan Digital di Era Society 5.0,” 2022.

[12] R. R. Rachmawati, “Smart Farming 4.0 Untuk Mewujudkan Pertanian maju, Mandiri,
dan Modern,” Forum penelitian Agro Ekonomi, vol. 38, no. 2, p. 137, Jun. 2021, doi:
10.21082/fae.v38n2.2020.137-154.

[13] N. Pembimbing Tanggal Tanda Tangan Andi Wahju Rahardjo Emanuel and M. A. Ir
Djoko Budiyanto, “Desain Arsitektur Sistem Cerdas Berbasis loT Pada Bidang
Pertanian Presisi di Bangladesh,” 2020.



BIO Web of Conferences 137, 01009 (2024) https://doi.org/10.1051/bioconf/202413701009
ICBCD 2024

[14] M. K. Umam, F. Santoso, and M. F. Adhim, “Sistem Automatic Feeder, Pemantauan
Suhu dan Kendali Kadar pH di Kolam Budidaya Ikan Lele Menggunakan Aplikasi
Blynk,” G-Tech: Jurnal Teknologi Terapan, vol. 7, no. 4, pp. 1233—-1244, Oct. 2023,
doi: 10.33379/gtech.v7i4.3028.

[15] F. Wahyuni Sabran, E. Zalfiana Rusfian, M. I[lmu Administrasi dan Kebijakan Bisnis,
and F. Ilmu Administrasi, “Penggunaan Internet of Things pada eFishery untuk
keberlanjutan Akuakultur di Indonesia,” Effy Zalfiana Rusfian INNOVATIVE: Journal
Of Social Science Research, vol. 3, pp. 8142-8156, 2023.

[16] T. H. Rochadiani, W. Widjaja, H. Santoso, Y. Natasya, U. D. Nisrina Ariqoh, and R.
A. Septi Rahayu, “Penerapan Teknologi loT Dalam Membantu Pemantauan Kualitas
Air Kolam Peternak Ikan,” Prosiding Konferensi Nasional Pengabdian Kepada
Masyarakat dan Corporate Social Responsibility (PKM-CSR), vol. 5, pp. 1-10, Dec.
2022, doi: 10.37695/pkmcsr.v5i0.1789.

[17] R. Syaifuddin, “Sistem Smart fish Pond Berbasis IoT.,” 2023.

[18] I. Ratna Nila, Ta. Fadlly, R. Almi Putra, N. Sari, and F. Teknik Program Studi Fisika
Universitas Samudra, “Penerapan Rancang Bangun sistem Kualitas Air Berbasis IoT
untuk Meningkatkan Produksi Benih lkan Lele,” MARTABE : Jurnal Pengabdian
Masyarakat, vol. 6, 2023, doi: 10.31604/jpm.v6i3.1053-1058.

[19] H. Suryanto, A. Aminnudin, and U. Yanuhar, “Pemberdayaan Masyarakat Melalui
Penerapan Teknologi Microbubble Terkontrol IoT pada Kolam Ikan Lele di Pokdakan
Roi Lele Kabupaten Malang,” Jurnal Pengabdian Pendidikan dan Teknologi (JP2T),
vol. 3, no. 1, p. 1, Jun. 2022, doi: 10.17977/um080v3i12022p1-7.

[20] E. Rohadi et al., “Sistem Monitoring Budidaya Ikan Lele Berbasis Internet Of Things
Menggunakan Raspberry Pi,” Jurnal Teknologi Informasi dan llmu Komputer, vol. 5,
no. 6, pp. 745-750, Nov. 2018, doi: 10.25126/jtiik.2018561135.

10



