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ABSTRACT
This activity is a community service program based on research results. The
purpose of this community service program is to make a series of LED grow
lights for the "Sidomulyo Hydroponics" business, then increase the growth of
hydroponic plants and improve the quality and quantity of hydroponic plants.
This program has an output: producing a series of lamps with artificial
radiation using UV light that can stimulate the growth of hydroponic plants,
so that this technology can help increase the harvest period, quality and
quantity of hydroponic plants (mustard) and also with this UV LED grow light
radiation technology. there will be many similar efforts that can be helped.
The implementation methods used in research-based service include: 1.
Preparation of tools and materials, 2. Making circuits and settings for
ultraviolet LED grow light radiation, 3. Presentation of materials and training
(workshops), 4. Testing the effect of UV grow light radiation. to hydroponic
plants. The results of the implementation that have been achieved are as
follows: all methods of implementing research-based service have been
achieved according to the target. The indicators of success are: 1). series of
LED lamps based on UV grow light, 2). The growth of mustard plants using
LED grow lights is much faster, with a time span of 1 week faster growth
speed than mustard plants without using LED grow lights and includes harvest
time.
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1. Introduction
Agriculture is one sector that plays an important role in meeting food needs in Indonesia, most of the
Indonesian population depends on this sector. The process of good plant growth, fertile farmers' lands
and the smooth running of this entire process is none other than because it is supported by abundant
resources, especially the availability of the most important natural resource for the photosynthesis process
of plants, namely sunlight. [1]–[4]. However, this process becomes a problem when unfavorable
environmental conditions occur, such as high rainfall, as a result the photosynthesis process in plants does
not run well due to lack of sunlight on plants [1], [3]–[5]. This is certainly experienced by every farmer in
Indonesia, especially hydroponic farmers [6] in Sidomulyo. Hydroponics lacks sunlight during high
rainfall, causing the growth of hydroponic plants (mustard) to be not optimal [7]. This is due to several
factors, such as the intensity of sunlight and the duration of sunlight being reduced and not optimal, and
this will certainly have a negative impact on the sustainability of this business group. To overcome this
problem we need a technology that can be a substitute for even a booster to stimulate the growth of
hydroponic plants in conditions of lack of sunlight, the technology that can be used is LED Grow Light
[8].
LED grow light is a non-natural light source (artificial) that serves to help and increase plant growth
when conditions are lacking in terms of radiation and supplements from natural sunlight [2], [9]. The LED
grow light is composed of several rays that can support the photosynthesis process [3], [10], [11]. blue
light serves to support the plant growth process during the vegetative process, then red light serves to
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increase growth during the generative process in plants. In terms of use and actual application to plants,
LED grow lights have advantages and better results than other grow lights such as neon [12]–[14]. based
on the results of research conducted by [15]–[19], the LED grow light has a much better efficiency than
its predecessor, namely neon, with a maximum PAR efficiency that can be produced, which is 80%-100%,
[4], [20]–[23] then only one third of the power used to light fluorescent lamps is used to power LED grow
lights [24]. The purpose of this service is to disseminate the introduction of agricultural technology,
namely LED grow light [25]–[27]. The workshop was related to training on installing LED grow light
lamps and knowing the effect of ultraviolet radiation using LED grow lights on plants in hydroponic
Sidomulyo.
2. Method
Community Service Activities (ABDIMAS) based on research results are an internal community
service program initiated by the Riau Islamic University, as one of the main tasks of a lecturer, namely
community service held in the "Sidomulyo Hydroponics" Business Group. This activity was carried out
on Friday, November 12 to December 10, 2021 at the "Sidomulyo Hydroponics" Business Group having
its address at the Sidomulyo Housing Complex, Jalan Camar Raya, Perhentian Marpoyan Village,
Marpoyan Damai District, Pekanbaru City. The title of this ABDIMAS activity is "Ultraviolet Radiation
Using LED Grow Lights to Accelerate Hydroponic Plant Growth in the "Sidomulyo Hydroponics"
Business in Perhentian Marpoyan Damai Village, Marpoyan Damai District, Pekanbaru City. This activity
is filled with several stages of implementation consisting of:
1. Steps to prepare tools and materials
2. Socialization
3. Intensive workshop
4. Agricultural Technology Testing
This activity focuses on activities related to increasing the quality and quantity of hydroponic plant
cultivation based on LED grow light [28]–[34]. The ABDIMAS activities with the "Hydroponic
Sidomulyo" business group were carried out with a series of activities, namely:


The activity was opened by preparing all the tools and materials needed.



Presentation of material in the form of socialization. The materials presented were: the
introduction of lighting technology in agriculture, namely: LED grow light lamps, then making
circuits and regulating ultraviolet light radiation (LED grow light).



The next activity is an intensive workshop (training) with the topic "Installation of LED grow light
circuits in closed agricultural ecosystems, namely hydroponic greenhouses as environmentally
friendly agricultural technology". In this session, participants will be led to practice installing a
series of lights on a hydroponic system.



Testing the effectiveness of the radiation effect of ultraviolet LED grow light with the primary
source of electricity from PLN, in carrying out the workshop activities and testing the agricultural
technology, the presenters are assisted by assistants/students.

The community service activity in the “Sidomulyo Hydroponics” business group shows very high
enthusiasm in every socialization activity and workshop that is carried out. In the workshop session,
training on the installation of LED grow light installations was carried out by several participant
representatives. The benchmark for the success of the socialization program, workshops and testing is
that the participants who attend provide feedback on each running session, and finally are able to install
grow light LED lights that are connected to PLN electricity independently. The documentation of this
abdimas activity is as follows:
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Fig. 1. The process of community service activities which include socialization, workshops, to testing
agricultural technology

3. Results and Discussion
Based on the analysis of the activities that have been carried out, community service activities at
"Sidomulyo Hidroponik" went very well, the community was very enthusiastic about the presence of this
program, it was shown by their presence in each meeting session from beginning to end. This activity also
made the mindset of farmers and community groups increase, especially in terms of awareness of adopting
and applying renewable agricultural technology, then from a scientific perspective their understanding of
the urgency to migrate from conventional to modern maintenance and cultivation techniques increased
rapidly, then from Meanwhile, their understanding related to the installation of LED grow light
installations also increased rapidly, during the training session on installing LED grow light technology,
participants were able to carry out installations and demonstrate their ability to assemble them. This
program is one of the programs that has a very good success measurable index, because from the
beginning they did not know anything about renewable agricultural technology, now they already know it
and it is hoped that this knowledge can continue to be spread among hydroponic farmers and the people
involved in the business. so that the use of agricultural technology will become more massive, sustainable
and continuous from one hydroponic farmer to another.
Community service activities in the Sidomulyo Hydroponics business group are carried out through
two methods, namely providing education related to the socialization of the use of renewable agricultural
technology, then followed by training sessions (workshops) around the installation of LED grow light,
lastly testing technology directly on hydroponic plants (plants). mustard). The reason for the presence of
this program is that seeing the condition of the people who are members of the Sidomulyo Hydroponics
business group under the auspices of the Lucky Women Farmers Group (KWT), it was realized when the
mechanical engineering study program team at the Islamic University of Riau visited, there were
deficiencies in the production of agricultural products. They, such as inadequate quality and quantity of
hydroponic crop yields, are vulnerable to losses when the weather is unfavorable, which only makes
hydroponic plant management more difficult and tends to make this business group suffer losses.
Therefore, innovations in the context of fixing and mitigating these detrimental things need to be acted
upon and resolved.
Introduction of LED Grow Lights As Light Sources To Stimulate Hydroponic Plant Growth
Acceleration
The LED grow light is an LED lamp specially made for accelerating plant growth, the LED lights used
in this activity are 4 pieces mounted on 4 hydroponic racks with a power usage specification of 12 Watt.
LED grow light is the latest innovation in agricultural technology, this innovation aims to accelerate the
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process of plant growth so that the owner's productivity in harvesting agricultural crops will increase 2 to
3 times.

Fig. 2. Educational Introduction of LED Grow Lights as a Light Source to Stimulate Hydroponic Plant
Growth

Implementation of LED Grow Light Radiation in Hydroponic Greenhouses
LED grow lights have a much higher level of effectiveness in helping plant growth than using nonLED grow lights. LED grow lights have better efficiency than fluorescent grow lights, this is based on
the PAR efficiency of LED grow lights of 80%-100% and the spectrum of light produced is much more
suitable for plant needs [7]. The LED lights used in this service consist of red and blue colors which end
up producing purple light. The combination of red and blue colors produces the final spectrum in the
form of purple light which can increase the vegetative and generative processes in plants, and this color
is the main energy source in the CO2 assimilation process in plants, especially during the photosynthesis
process [9]. Plant chlorophyll tends to absorb red and blue (purple) light with wavelengths between 400700 nm [10]. The radiation process using LED grow light lamps carried out on hydroponic plants is as
follows:

Fig. 3. Radiation Process Using Solar Cell-based LED Grow Lights at the Sidomulyo Hydroponic
Greenhouse

LED grow light is a non-natural light source that can serve as a light source for plants to carry out the
photosynthesis process. With this lamp, the photosynthesis process will still be able to run even though
natural sunlight is not in maximum condition, or as a supplement when there is not enough sunlight.
Below is a picture of a mustard plant seed that grows using an LED grow light and without using (nonLED grow light)
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Fig. 4. Mustard plant growth without using LED grow lights
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Fig. 5. Growth of Mustard Plants Using LED Grow Lights

Figures 4 and 5 are the growth process of mustard plants from nursery to harvest stage, in Figure 4 it
can be seen that the plant growth process from the nursery stage to the harvest process takes 4 weeks, i.e.
28 days, the cultivation process takes place without using LED grow lights. In Figure 5 it can be seen that

Rafil Arizona (Dissemination of LED Grow Light Radiation Technology to Accelerate Hydroponic Plant Growth in the Sidomulyo
Hydroponics Business in Perhentian Marpoyan Village, Marpoyan Damai District, Pekanbaru City)

Jurnal Pengabdian dan Pemberdayaan Masyarakat Indonesia

Vol. 2, No. 1, 2021

https://jppmi.journalptti.com/index.php/jppmi

E-ISSN 2807-7679 | P-ISSN 2807-792X

14

the growth process of the mustard plant from the seedling stage to the harvest process takes 3 weeks,
namely 21 days.
From the 2 experiments of mustard cultivation above, it can be seen that there is a very significant
effect on the growth of each plant, the longest growth is in Figure 4, namely the growth of mustard plants
without using LED grow lights, while the fastest growth is in Figure 5, namely plant growth. mustard
greens using an LED grow light. The growth of mustard plants using LED grow lights is much faster,
with a faster growth speed span of 1 week and includes harvest time.
4. Conclusion
The following is a provisional conclusion from the results of community service activities at the
Sidomulyo Hydroponics Business Group. This activity has been carried out according to the Covid-19
protocol by always washing hands, wearing masks, plastic gloves, face shields and of course maintaining
a safe distance of virus transmission between business group members . Education on the introduction
and benefits of LED grow light has been given to the Sidomulyo Hydroponic business group, so that this
lamp will be the main light at night for hydroponic plants, so that at night hydroponic plants can still carry
out the natural photosynthesis process, and the end result of the photosynthesis process The thing is that
the growth of hydroponic plants increases to 2-3 times than without using LED lights which only rely on
natural sunlight in general. There was a very significant effect on the growth of each plant, the longest
growth was in the growth of the mustard plant without using LED grow lights with a duration of time
from seedling to harvesting which was 28 days, while the fastest growth was in the growth of mustard
plants using LED grow light. The growth of mustard plants using LED grow lights is much faster, with
a time span of 1 week faster growth speed, namely the duration of time from seedling to harvest time,
which is 21 days than mustard plants without using LED grow lights.
Acknowledgment
We would like to thank the LPPM (Institute for Research and Community Service) Riau Islamic
University, the Sidomulyo Hydroponics business group, the Head of RT/RW 07 Perhentian Marpoyan
Village, and members of the Women Farmers Group (KWT) Sidomulyo.
References
[1] S. K. Polutchko, J. J. Stewart, W. W. Adams III, and B. Demmig-Adams, “Photosynthesis and foliar vascular
adjustments to growth light intensity in summer annual species with symplastic and apoplastic phloem loading,” J.
Plant Physiol., vol. 267, p. 153532, Dec. 2021.
[2] L. Zhao et al., “Light modulates the effect of antibiotic norfloxacin on photosynthetic processes of Microcystis
aeruginosa,” Aquat. Toxicol., vol. 235, p. 105826, Jun. 2021.
[3] Y. Zhang and K. Gao, “Photosynthesis and calcification of the coccolithophore Emiliania huxleyi are more sensitive
to changed levels of light and CO2 under nutrient limitation,” J. Photochem. Photobiol. B Biol., vol. 217, p. 112145,
Apr. 2021.
[4] P. Rogowski et al., “Photosynthesis and organization of maize mesophyll and bundle sheath thylakoids of plants
grown in various light intensities,” Environ. Exp. Bot., vol. 162, pp. 72–86, Jun. 2019.
[5] L. Ferroni, M. Brestič, M. Živčak, R. Cantelli, and S. Pancaldi, “Increased photosynthesis from a deep-shade to highlight regime occurs by enhanced CO2 diffusion into the leaf of Selaginella martensii,” Plant Physiol. Biochem., vol.
160, pp. 143–154, Mar. 2021.
[6] Y. Takeuchi, “3D Printable Hydroponics: A Digital Fabrication Pipeline for Soilless Plant Cultivation,” IEEE Access,
vol. 7, pp. 35863–35873, 2019.
[7] A. R. Sunny et al., “Cost effective aquaponics for food security and income of farming households in coastal
Bangladesh,” Egypt. J. Aquat. Res., vol. 45, no. 1, pp. 89–97, Mar. 2019.
[8] K. Munirathnam, R. Rajavaram, P. C. Nagajyothi, S. Thiyagaraj, and M. Srinivas, “Synthesis and optimization of Dydoped SrZr4(PO4)6 nanophosphors for plant growth light-emitting diodes,” Solid State Sci., vol. 109, p. 106455, Nov.
2020.

Rafil Arizona (Dissemination of LED Grow Light Radiation Technology to Accelerate Hydroponic Plant Growth in the Sidomulyo
Hydroponics Business in Perhentian Marpoyan Village, Marpoyan Damai District, Pekanbaru City)

Jurnal Pengabdian dan Pemberdayaan Masyarakat Indonesia

Vol. 2, No. 1, 2021

https://jppmi.journalptti.com/index.php/jppmi

E-ISSN 2807-7679 | P-ISSN 2807-792X

15

[9] H. Wang et al., “High antioxidant capability interacts with respiration to mediate two Alexandrium species growth
exploitation of photoperiods and light intensities,” Harmful Algae, vol. 82, pp. 26–34, Feb. 2019.
[10] M. Bonnanfant, B. Jesus, J. Pruvost, J.-L. Mouget, and D. A. Campbell, “Photosynthetic electron transport transients
in Chlorella vulgaris under fluctuating light,” Algal Res., vol. 44, p. 101713, Dec. 2019.
[11] Y. Yang et al., “Physiological and growth responses to defoliation of older needles in Abies alba trees grown under
two light regimes,” For. Ecol. Manage., vol. 484, p. 118947, Mar. 2021.
[12] M. Vráblová, M. Hronková, D. Vrábl, J. Kubásek, and J. Šantrůček, “Light intensity-regulated stomatal development
in three generations of Lepidium sativum,” Environ. Exp. Bot., vol. 156, pp. 316–324, Dec. 2018.
[13] S.-L. Tan, T. Liu, S.-B. Zhang, and W. Huang, “Balancing light use efficiency and photoprotection in tobacco leaves
grown at different light regimes,” Environ. Exp. Bot., vol. 175, p. 104046, Jul. 2020.
[14] A. G. Yakovlev, A. S. Taisova, V. A. Shuvalov, and Z. G. Fetisova, “Estimation of the bacteriochlorophyll c
oligomerisation extent in Chloroflexus aurantiacus chlorosomes by very low-frequency vibrations of the pigment
molecules: A new approach,” Biophys. Chem., vol. 240, pp. 1–8, Sep. 2018.
[15] M. Tros et al., “Harvesting far-red light: Functional integration of chlorophyll f into Photosystem I complexes of
Synechococcus sp. PCC 7002,” Biochim. Biophys. Acta - Bioenerg., vol. 1861, no. 8, p. 148206, Aug. 2020.
[16] Z. Wang et al., “Using multi-site substitution to design blue-exciting phosphor Mg2Y2Al2Si2O12:Mn2+ for fullspectrum plant growth LEDs,” J. Lumin., vol. 234, p. 117943, Jun. 2021.
[17] J. Nedbal, L. Gao, and K. Suhling, “Bottom-illuminated orbital shaker for microalgae cultivation,” HardwareX, vol. 8,
p. e00143, Oct. 2020.
[18] C. Li et al., “Carbon nanodots enhance and optimize the photoluminescence of micro-spherical YBO3:Eu3+
phosphors,” J. Alloys Compd., vol. 783, pp. 813–819, Apr. 2019.
[19] M. Johkan, K. Shoji, F. Goto, S. nosuke Hashida, and T. Yoshihara, “Blue light-emitting diode light irradiation of
seedlings improves seedling quality and growth after transplanting in red leaf lettuce,” HortScience, vol. 45, no. 12,
pp. 1809–1814, 2010.
[20] A. Shrivastava, C. K. Nayak, R. Dilip, S. R. Samal, S. Rout, and S. M. Ashfaque, “Automatic robotic system design
and development for vertical hydroponic farming using IoT and big data analysis,” Mater. Today Proc., Jul. 2021.
[21] T. Jafari, M. Rahikainen, E. Puljula, J. Sinkkonen, and S. Kangasjärvi, “The impact of light intensity on metabolomic
profile of Arabidopsis thaliana wild type and reticulata mutant by NMR spectroscopy,” Phytochem. Lett., vol. 26, pp.
170–178, Aug. 2018.
[22] R. Nagao, Y. Ueno, M. Yokono, J.-R. Shen, and S. Akimoto, “Alterations of pigment composition and their interactions
in response to different light conditions in the diatom Chaetoceros gracilis probed by time-resolved fluorescence
spectroscopy,” Biochim. Biophys. Acta - Bioenerg., vol. 1859, no. 7, pp. 524–530, Jul. 2018.
[23] E. Darko, P. Heydarizadeh, B. Schoefs, and M. R. Sabzalian, “Photosynthesis under artificial light: The shift in primary
and secondary metabolism,” Philos. Trans. R. Soc. B Biol. Sci., vol. 369, no. 1640, 2014.
[24] S. Zheng, “IT Networks and Plant Factories,” in Plant Factory Using Artificial Light, Elsevier, 2019, pp. 211–226.
[25] J. Du, B. Qiu, M. Pedrosa Gomes, P. Juneau, and G. Dai, “Influence of light intensity on cadmium uptake and toxicity
in the cyanobacteria Synechocystis sp. PCC6803,” Aquat. Toxicol., vol. 211, pp. 163–172, Jun. 2019.
[26] S. Huang, C. Chen, M. Xu, G. Wang, L. Xu, and Y. Wu, “Overexpression of Ginkgo BBX25 enhances salt tolerance
in Transgenic Populus,” Plant Physiol. Biochem., vol. 167, pp. 946–954, Oct. 2021.
[27] Y. Zhu et al., “Significant improved quantum yields of CaAl12O19:Mn4+ red phosphor by co-doping Bi3+ and B3+
ions and dual applications for plant cultivations,” J. Lumin., vol. 201, pp. 314–320, Sep. 2018.
[28] P. Kalaitzoglou et al., “Unraveling the effects of blue light in an artificial solar background light on growth of tomato
plants,” Environ. Exp. Bot., vol. 184, p. 104377, Apr. 2021.
[29] C. Zhang et al., “Self-assembled single crystal VO2 (A) microbelts by the reduction of V2O5 thin films: synthesis,
structure and optical properties,” J. Alloys Compd., vol. 863, p. 158728, May 2021.

Rafil Arizona (Dissemination of LED Grow Light Radiation Technology to Accelerate Hydroponic Plant Growth in the Sidomulyo
Hydroponics Business in Perhentian Marpoyan Village, Marpoyan Damai District, Pekanbaru City)

Jurnal Pengabdian dan Pemberdayaan Masyarakat Indonesia

Vol. 2, No. 1, 2021

https://jppmi.journalptti.com/index.php/jppmi

E-ISSN 2807-7679 | P-ISSN 2807-792X

16

[30] Y. Ji et al., “Far-red radiation increases dry mass partitioning to fruits but reduces Botrytis cinerea resistance in
tomato,” Environ. Exp. Bot., vol. 168, p. 103889, Dec. 2019.
[31] F. He, L. Zeng, D. Li, and Z. Ren, “Study of LED array fill light based on parallel particle swarm optimization in
greenhouse planting,” Inf. Process. Agric., vol. 6, no. 1, pp. 73–80, Mar. 2019.
[32] E. Pavitra et al., “An efficient far-red emitting Ba2LaNbO6:Mn4+ nanophosphor for forensic latent fingerprint detection
and horticulture lighting applications,” Ceram. Int., vol. 46, no. 7, pp. 9802–9809, May 2020.
[33] A. Tenore, M. R. Mattei, and L. Frunzo, “Modelling the ecology of phototrophic-heterotrophic biofilms,” Commun.
Nonlinear Sci. Numer. Simul., vol. 94, p. 105577, Mar. 2021.
[34] H. A. Ahmed, T. Yu-Xin, and Y. Qi-Chang, “Optimal control of environmental conditions affecting lettuce plant growth
in a controlled environment with artificial lighting: A review,” South African J. Bot., vol. 130, pp. 75–89, May 2020.

Rafil Arizona (Dissemination of LED Grow Light Radiation Technology to Accelerate Hydroponic Plant Growth in the Sidomulyo
Hydroponics Business in Perhentian Marpoyan Village, Marpoyan Damai District, Pekanbaru City)

