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ABSTRACT   ARTICLE INFO 

Lamongan Hydroponic Farm's vegetable farming has a lot of 

potential, however managing humidity and temperature is a 

problem. While farmers there have been successful in creating 

fruitful hydroponic gardens, they struggle to keep the ideal growing 

environment. Severe temperature and humidity swings have an 

impact on harvest quality and raise production costs. The 

community service team suggested using solar energy and 

ultrasonic mist maker technologies to solve this issue. It is 

anticipated that this technology will lower operating costs, produce 

the perfect atmosphere for plant growth, and automatically control 

the amount of water in the air. Lamongan hydroponic farming may 

therefore be more productive and long-lasting. Lamongan 

Hydroponic Farm's community service program is implemented 

through the following phases: socializing, training, technology 

application, mentorship, and program sustainability evaluation. Two 

key technologies were developed as a result of this process: smart 

agricultural knowledge and ultrasonic mist makers with IoT and 

solar panel systems attached. According to the evaluation results, 

the three pretest and posttest questionnaires received resulted in 

an average improvement in partner knowledge from 49% to 74%. 
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INTRODUCTION 

Growing hydroponic plants is a particularly potential enterprise in the lowland Lamongan area. This is a 

result of the lowland areas' frequently unfavorable weather, which includes prolonged droughts and 

extremely high temperatures, making conventional crops like corn and rice unfeasible (Bimaprawira & 

Rejeki, 2021). Additionally, the soil in Lamongan is not as rich. In addition to the relatively high demand for 

vegetable consumption in the Lamongan area, a number of franchisees have recently formed and are in 

need of a supply of veggies. In 2017, Helmy Hadinata and Diah Afrilianti, together with a few local farmers, 

established the Lamongan Hydroponic Farm, a hydroponic garden based on low production costs and land 

(Fatori, 2022). This garden is operated by four employees and farmer partners in the village of Sidoharjo. 

This 2000 square meter hydroponic garden has five primary gardens, including a nursery, and is composed 

of four production gardens and one educational garden(Kusumawardhani et al., 2023; Thooriq et al., 2023). 

This garden grows more than five different kinds of vegetables: lettuce, kale, celery, spinach, and mustard 

greens (Pak choy, cucumber, and curly)(Siswono et al., 2023). The partner claims that they can complete 

two harvests and two seeding procedures in a week to meet the demands of the hydroponic vegetable 

market in both local and distant markets, including major cities like Surabaya. A photo of the partner's 

hydroponic garden (Endang Pergiwati, 2023) can be found in Figure 1 below. 

It is still challenging to escape the existing situation because smart farming technology has not had any 

impact on partners' current state to foresee this. Farmers take steps to lower temperature and humidity, 

such as taking apart the greenhouse to allow airflow to carry water vapor. However, this is less effective in 

the rain and becomes more difficult if the greenhouse is opened, as rat pests become more active (Badji et 

al., 2022; Kolapkar & Sayyad, 2021).Additionally, farmers manually apply sprays if the air becomes dry and 

the ambient temperature rises when the humidity declines. Due to the fact that farmers' goal is to keep the 

hydroponic garden atmosphere between 65 and 78 percent humid and between 25 and 28 degrees Celsius. 

In terms of managing the output of hydroponic gardens, this approach is less successful in terms of 

operational expenses for power and other factors(Kalandarov & Abdullaeva, 2022; Sunik et al., 2024) . 

 

 

FIGURE 1. a) Lamongan Hydroponic Farm vegetable garden, b) Rotten vegetables due to 

disease, Source: Author's, 2024 

Technology that can solve the issues with temperature and humidity management in hydroponic plants 

is required to combat this. Therefore, in the Lamongan Hydroponic Farm Area, Sidoharjo Village, 

Lamongan, a technology transfer of the Humidity and Temperature Control System Using Ultrasonic Mist 

Maker is required. By dividing water into mist at a high frequency, ultrasonic mist maker technology allows 

one to regulate the amount of water in the atmosphere; With the use of humidity and temperature sensors, 

the resulting mist value may be automatically adjusted to keep the hydroponic garden environment at the 

proper humidity and temperature levels. It can be used in greenhouses as well to help plants resist outside 

disruptions from the plantation. Later on, this system will make full use of renewable energy, specifically a 

solar panel system, to avoid adding to the production or running expenses of the garden. 
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METHOD 

Target partners are fully involved in every activity as part of the participatory approach method used to 

deliver Community Partnership Empowerment (PKM) programs. Partners actively participate in the 

following aspects of this activity: socializing, training, use of technology, mentorship & evaluation, and 

program sustainability: 

Focus Group Discussion 

Prior to PKM's deployment, the service team and partners—namely, Hydroponic Farm Lamongan—

conducted a focus group discussion (FGD) as a means of socialization. Farmer groups participating in 

Hydroponic Farm Lamongan will also be included in FGD. This FGD activity aims to provide service workers 

with a way to communicate the PKM program plan that will be implemented in the hopes of receiving 

feedback to ensure the smooth operation of this PKM. Additionally, forming a cooperative commitment and 

cooperating to ensure that this PKM accomplishes its goals. 

Training 

Partners in this PKM program participate in training sessions, which are sequential program solutions. 

The specifics of the activities are as follows: 

 Using an ultrasonic mist maker to design an automated humidity and temperature control system to 

manage pests that lead to crop loss in hydroponic food plants. 

 Instruction in the creation, operation, and upkeep of an automated system for controlling temperature 

and humidity that uses an ultrasonic mist maker to keep pests out of hydroponically grown vegetables 

and prevent crop failure. 

 Using solar panels as a green energy source to design an electrical power supply system for tools and 

plantings 

 Instruction in the planning, operation, and upkeep of a solar-powered plantation power supply system 

that powers tools and provides green energy. 

 Guidance and instruction on how to manage hydroponic gardens using science and technology, 

particularly smart farming. 

 The development of farmers knowledgeable about smart farming technologies for the digital 

administration of hydroponic gardens 

Partners in hydroponic farming taking part in the Community Partnership Empowerment (PKM) program 

in the following ways: 

 Setting up a space and providing tools (projector, whiteboard, speaker, LCD, microphone) for 

internal meetings, practices, FGD activities, counselling, and training. 

 Encouraging the public or members of farmer groups to participate in events being held in the 

partner region  

 Supplying trial gardening tools and hydroponic gardens for the PKM technology transfer pilot project.  

 Supplying the first power required for assembling the tools  

 Disseminating details about specific issues and technological fixes for vegetable pests using 

temperature and humidity adjustments 

Application of Technology 

This phase of the program involves putting the training into practice since partners are now capable of 

designing, utilizing, and maintaining the technology they have previously learnt on their own. The 

technology that partners are anticipated to apply, specifically: 

 Using ultrasonic mist makers to control pests in hydroponically grown vegetables 

 Using power supply systems for plantations that use solar panels as a green energy-based 

electrification method 

 Using smart farming-based digitalized garden management technologies 
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Evaluation of program implementation 

Determining if the solution is appropriate for the problems that the partners are facing is the goal of the 

monitoring and evaluation program. Every activity has a monitoring and evaluation program that includes 

participant attendance sheets, questionnaires for pre- and post-tests to gauge participant understanding, 

comparative analysis of partner knowledge levels via the distribution of questionnaires prior to and following 

socialization, and a percentage measure of program achievement. Following the completion of each task, 

assessments are conducted. These assessments include the final monitoring and evaluation of PKM as well 

as the monitoring and evaluation of PKM progress. The assessment results are examined, and the outcomes 

of the problem analysis conducted during the activity serve as the foundation for the mentoring activities 

that will be implemented in the ongoing program to find the best solution. Partner representatives took part 

in the PKM program's final evaluation by presenting program outcomes such as the development of farmers 

who are knowledgeable about smart farming technology, an automated system for controlling temperature 

and humidity that uses an ultrasonic mist maker to control pests, and an electric power supply system for 

tools and plantations that uses solar panels as a green energy source. 

Program Sustainability 

Because of the infrastructure and facilities, which include an electric power supply system for tools and 

plantations that uses solar panels as a green energy source, an automated humidity and temperature 

control system that uses an ultrasonic mist maker to control pests, and the program implementation team's 

training of farmers in smart farming technology, it is anticipated that partners will continue to support this 

PKM program on their own. 

The methods used in community service as a whole can be presented in the flowchart in Figure 1.

 
FIGURE 1. Community Service Method 

RESULT AND DISCUSSION 

Focus Group Discussion 

Prior to socialization, a location evaluation or field survey is conducted after coordinating with the 

Lamongan farmers that operate hydroponic farms. During this phase, a conversation is had regarding the 

problem's urgency and potential remedies that the technical service and the service team will eventually 

give(Ghiffary et al., 2024). 

Socialization 

The technology transfer of humidity and temperature control systems using ultrasonic mist makers in 

the Lamongan hydroponic farm area, Sidoharjo Village, Lamongan, is the current title of the community 

service project. This topic provides a remedy to the issue of produce rot brought on by illness and pests as 

a result of the recent effects of La Lina and El Nino on the Lamongan area's drastic temperature and 

humidity fluctuations. This technology is suitable for greenhouse hydroponic plantations. The material at 

this socialization stage is divided into three sections: the first covers the technology of ultrasonic mist 

makers; the second covers the technology of using solar panels to generate green energy or 

environmentally friendly energy; and the third covers smart farming knowledge to create farmers who are 

knowledgeable about smart farming technology. The socializing paradigm takes the shape of talks and 

material presentations. 

1.Focus Group 
Discussion

1.Training
1.Application of 

Technology

1.Evaluation of 
program 

implementation

1.Program 
Sustainability
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About 26 persons, including young men and women interested in hydroponics and those with varying 

experiences in hydroponic farming, attended the first presentation on ultrasonic mist maker technology. 

  

(a) (b) 

FIGURE 2. Socialization Activities (a) and Socialization Materials (b) Source: Author's, 2024 

A general explanation of the ultrasonic mist generator can be found in the materials about it. Essentially, 

it is a device that uses ultrasonic vibrations to break up water into tiny droplets that resemble fog. The fog 

maker and control sensor, which runs on temperature and humidity data, are the primary parts. The 

information also describes the various elements of the sensor components, which have a power supply of 

3.3–5.2 volts and a detection range of -40 to 80 °C and 0–99% relative humidity. DHT 21, which will 

subsequently be installed in the greenhouse, is used by the temperature sensor(Rinaldi et al., 2022). The 

ultrasonic mist producer will turn on when the humidity falls below 70%. The ultrasonic mist maker can 

produce 0.11 x 10-3 – 0.52 x 10-3 kg/s mist flow(Martínez et al., 2020). hence the hydroponic garden's 

veggies can benefit from this cooling. farmer's smartphone can be used to access the Blynk IoT server, 

which powers the IoT system. 

 

 

FIGURE 3. IoT ultrasonic Mist Maker view from smartphone (Source: Author's, 2024) 

 

The second set of materials includes an overview of the technical circuits on solar panels as well as 

information on using solar panels in hydroponic crops. The ability of solar panels to transform solar energy 

into electrical energy is the basis for how hydroponic crops operate. The hydroponic system's numerous 

parts, including grow lights for extra lighting, sensors to keep an eye on the environment, and water pumps 

for nutrient circulation, are all powered by the electrical energy generated. Solar panels, then, provide 

hydroponic systems with the independence to function without totally depending on electricity from the 
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public grid. The installation of solar panels also helps with environmental preservation initiatives and offers 

long-term operational cost savings. Solar panels, MCBs, solar charger controllers, batteries, inverters, and 

cables are the usual components of this circuit(Puengsungwan & Jirasereeamornkul, 2019). 

 

 

FIGURE 4. Solar Panel activity discussion (Source: Author's, 2024) 

 

The use of information and communication technology (ICT) to automate and monitor the process of 

plant cultivation in a hydroponic system is known as smart farming, and it is explained in detail in the third 

item, which is an explanation of smart farming in hydroponics. Temperature, humidity, pH, and nutrition are 

just a few of the characteristics that this system can automatically measure and control thanks to its network 

of connected sensors, actuators, and software(Adidrana et al., 2022). The software will evaluate sensor data 

to generate the best possible choices for the hydroponic system's parameters. This enables farmers to 

increase crop quality, maximize productivity, and use less resources(Nasrudin et al., 2023). Furthermore, 

farmers may operate their hydroponic plants more effectively even when they are not present by using 

remote monitoring. To put it briefly, smart farming in hydroponics is the application of contemporary 

technology to soilless plant growing for improved and more long-lasting outcomes. 

 

FIGURE 5. Smart farming discussion session (Source: Author's, 2024) 

           

Training 

Training is carried out to directly practice how to assemble, use, and maintain technological 

systems(Fajrin et al., 2022). The training was carried out by showing how the device—which included the 

installed IoT system, solar panel, and ultrasonic mist maker—works. It also covered how to maintain and 

use the equipment, as well as its benefits and drawbacks. As part of the training, farmers will also learn 

about the functions of each component part, such as the exhaust fan, evaporation pipe, ultrasonic mist 

maker, and so on, as well as the air flow system on the device, enabling them to modify it as needed. 
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FIGURE 6. Solar panel system assembly (Source: Author's, 2024) 

 

 
FIGURE 7. Ultrasonic mist maker system training (Source: Author's, 2024) 

 

Application of technology 

The assembly and application of technology to the Lamongan hydroponic farm garden are the two main 

steps in the application process. Beginning with the manufacturing, testing, and calibration phases, 

assembly is the process of combining all of the electrical components into a single unit that functions in 

accordance with the intended initial design(Lin et al., 2021). After the system is operational, the hydroponic 

garden moves on to the next phase, which involves placing the solar panel outside the garden and the 

equipment within. Due to the thick garden conditions and the size of the hydroponic farm garden, a space 

of about 20 meters is needed between the solar panel and the equipment. Subsequently, a garden humidity 

tool is used to detect it, and it is calibrated to operate at 70% relative humidity (between 52.5 and 52.5 RH). 

The upcoming chapter will provide an explanation of the specifics of the technology's implementation. 

 

FIGURE 8. Technology application activities (Source: Author's, 2024) 
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Evaluation of program implementation 

A program comprehension questionnaire with pretest and posttest models and a questionnaire model—

true and false answers—was used for the evaluation. Each activity is represented by 30 questions, 10 of 

which are multiple-choice. Filling out was done both before and after the activity. And the outcomes are 

displayed in the graph that follows: 

 

 

FIGURE 9. Percentage of pretest and posttest of ultrasonic mist maker activities Source: Author's, 2024 

 

 The average participant's comprehension of the ultrasonic mist maker technology that would be 

presented during the pretest was 48%, and after the posttest, it rose to 71%, indicating a good degree of 

understanding. 

During the comprehension exercise involving solar panels, the following visual representation was 

acquired 

:  

FIGURE 10. Percentage of pretest and posttest solar panel activities Source: Author's, 2024 

After taking the posttest, participants' understanding of the solar panel technology grew to 76% with a 

very excellent level, compared to an average of 49% during the pretest with a level of sufficient 

understanding. During the process of comprehending smart farming, the following visual aid was created. 
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FIGURE 11. Pretest and posttest percentage of smart farming activities: Author's, 2024 

 

The average participant's comprehension of the smart farming technology that would be presented 

during the pretest was 49%, and following the posttest, it rose to 76%, indicating a good degree of 

understanding. The enhanced comprehension resulting from the aforementioned three activities indicates 

that the program's implementation was successful since it adhered to the community service's original goal, 

which was to transfer technology(Zhuang et al., 2021). The results showed an average increase of almost 

25%, or from 49% to 74%. It is believed that once partners comprehend the technology used, they will be 

able to modify it on their own to suit the requirements of the hydroponic garden that will be built. 

CONCLUSION AND RECOMENDATION 

Using a questionnaire that included information on comprehending ultrasonic mist maker technology 

(71%), solar panels (76%), and smart farming (76%), this community service project led to an improvement 

in awareness about these topics. It is believed that this additional information would help hydroponic farmers 

stay up to date on the newest developments in agricultural technology, particularly as it relates to 

hydroponics. Additionally, hydroponic gardens have benefited from the application of ultrasonic mist maker 

technology that is coupled with IoT and powered by solar panels.In addition, farmers actively engage in the 

socialization phase, training, technology implementation, and sustainability assessment of this service 

process. Because they have acquired training in soft skills for tool-making, Lamongan hydroponic farmers 

are also willing and actively involved in maintaining post-PKM activity equipment as well as innovating and 

changing to meet the needs of the garden. This initiative suggests that this technology be developed for 

large-scale plantations. Additionally, information can be disseminated to hydroponic gardens outside of this 

one, and farmers and the support team can continue to communicate in the event that equipment-related 

issues arise during or after the PKM activity. 
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