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ABSTRACT

ESCORIA, MILDRED M., LOMIBAO, DARWIN A., TUVERA, MAUREN
JOYCE D. Department of Agricultural and Biosystems Engineering, College of
Engineering, Central Luzon State University, Science City of Mujioz, Nueva Ecija,
JUNE 2023. AUTOMATION OF FOGPONICS SYSTEMS WITH INTERNET OF
THINGS (10T) FOR SWEET BASIL (Ocimum basilicurn) PRODUCTION

Adviser: JOHN PAULO C. SACDALAN, Ph. D.

Fogponics is a modernized version of the Acroponics farming system, often known as
"Aeroponics 2.0." Fogponics systems with loT offers improved automation and control.
Also, it offers significant potential for enhancing sweet basil (Ocimum basiliciun)
production. In addition to the preparation and design of the program in automating the
fogponics system with loT with the integration of sensors, microcontrollers, and online
platform for real-time monitoring and automated control of environmental parameters,
the study evaluates the impact of fogging frequency on basil growth, and yield. By
varying the fogging frequency within predefined ranges, the thesis explores its effects on
the overall plant performance. The fog is produced by placing an ultrasonic fog generator
inside the mixture of water and plant nutrients within an enclosed reservoir. Furthermore,
the fogging frequencies were set to 3 different timers. For treatment 1, the timer was set
to 15 .m'mutcs on. In treatment 2, the fogger was on for 30 minutes. Lastly, 45 minutes
was set for treatment 3. Each treatment had 15 minutes off . The programming language
used in the automation was C++. The findings show that basils on Treatment 2 produced
the highest number of leaves, most significant growth development, and exhibited the

greatest root length. The IoT-enabled fogponics system demonstrates its ability to

XViii



minimize human effort, provide remote monitoring and control capabilities that allow
precise adjustment of environmental conditions, leading to optimal plant development.
This research contributes to the field of sustainable agriculture by combining fogponics
and JoT technologies to enhance basil cultivation, offering potential benefits such as

increased productivity, and resource conservation.

Keywords: I'ogponics System, Automation, Irrigation, Internet of Things, Sweet Basil

X1X



LITERATURE CITED

Al-Kodmany, K. (2018). The Vertical Farm: A Review of Developments and

Implications for the Vertical i 1
: City. B <
https://doi.org/10.3390/buildings8020024 ty uildings, 8,  24.

Appling, S, &  Latimer, J. (2019).  Herb  Culture  and  Use.

Egtgs:g}vww.lebs.ext.vt.edu/content/damfpubsext vt _edu/426/426-420/426-
20.pd: -

Basil — Export ompany —and  Exporters in  Philippines. (2022). Tridge.
https://Www.tndge.com/inteliigences/basiUPIIfexport

Cabildo, J., Subingsubing, K., & Reysio-Cruz, M. (2017, March 1). Many farms lost
to land conversion. Philippine Daily Inquirer.

dela Cruz, R: T. (2008). Market niche for Philippine culinary herbs explored. BAR
Chronicle. Retrieved January 10, 2023,

from
https://bar.gov.ph/downloadables/chronicle/2008/March2008.pdf

Eastwood, B. (2020, June 18). The 10 Most Popular Programming Languages (o Learn
in 2022. Northeastern.

Eder, C., Valente, V., Donaldson, N., & Demosthenous, A. (2014). A CMOS Smart
Temperature and Humidity Sensor with Combined Readout. Sensors, 14, 17192
17211. https://doi.org/10.3390/s140917192

Feng, B., Zhu, Y., Sun, C., Su, Z., Tang, L., Li, C., & Zheng, G. (2019). Basil
polysaccharide inhibits hypoxia-induced hepatocellular carcinoma metastasis and
progression through suppression of HIF-la-mediated epithelial-mesenchymal
transition. International Journal of Biological Macromolecules, 137, 32-44.
https://doi.org/https://doi.org/10.1016/].ijbiomac.2019.06.189

Food and Drug Administration, & Western Institute for Food Safety and Security.
(2016). Basil. https://www.wifss.ucdavis.edw/wp-

ontent/uploads/2016/10/Basil_PDF.pdf

Hicks, S., Aufdenkampe, A. ~K., & Montgomery, D. ~S. (2012). Creative Uses of
Custom Electronics for Environmental Monitoring. AGU Fall  Meeting
Abstracts, 2012, H111-1285.

Jabbour, N. (2021, September 23). Basil leaves turning yellow: 7 reasons Why basil
Jeaves can yellow. Savvy Gardening. https://savvygardening.com/basil-leaves-

turning-yellow/



67

Jagdish. (2020, September 29). Hydroponic hasil farming, growing, cullivation practices.

A grvifanlning. https://www.agrifarming.in/ hydroponic-basil-farming-growing-
cultivation- practices

Kour, V. P, & Arora, S. (2020). Recent Developments of the Internet of Things in

Agric:l_ﬂture: A Survey. In JEEE Access (Vol. 8, pp. 129924-129957). Institute of
Electrical and Electronics Engineers Inc.

https://doi.org/10.1109/ACCESS.2020.3009298

Lambton, C. (2022). The Ultimate Guide to Growing, Caring for & Harvesting Basil
Plants.  Fiskars. https://www fiskars.com/en-us/gardening-and-yard-care/ideas-
and-how-tos/planting-and-prep/ growing-basil-planting-and-harvesting

Levine, D. S. (2019, April 24). The Many Colors, Scents, and Tastes of Basil. NAPA
MASTER GARDENER COLUMN.

Li, Q. X., & Chang, C. L. (2016). Chapter 25 - Basil (Ocimum basilicum L.) Oils. In
V. R. Preedy (Ed.), Essential Oils in Food Preservation, Flavor and Safety
(pp.  231-238). Academic Press. https://doi.org/https://doi.org/10.1016/B978-0-
12-416641-7.00025-0

Miller, C. (2023, Januvary 7). Basil Growth Stages. Bustling Nest.
https://bustlingnest.com/basil-growth-stages/

Montoya, A. P., Obando, F. A., Morales, J. G., & Vargas, G. (2017). Automatic
aeroponic lrrigation system based on Arduino’s platform. Jouwrnal of
Physics: Conference Series, 850(1), 12003. https://doi.org/10.1088/1742-
6596/850/1/012003

Philippine Statistical Authority. (2022). Other crops: Volume of production, by region
and by province, by quarter and semester, 2010-2021. PX-Web.
https://openstat.psa.gov.ph/PXWeb/pxweb/en/DB/DB__ 2E__ CS/0062E4EVCP1.
px/table/tableViewLayoutl/?rxid=a02fba30-4c0d-4f3a-  b3ed- f4fe304a0988

Pushpangadan, & George, V. (2012). Basil. In Handbook of Herbs and Spices: Second
Edition (Vol. 1). https://doi.org/10.1533/9780857095671.55

Rahman, F., Ritun, I. T, Ahmed Biplob, Md. R., Farhin, N., & Uddin, 1. (2018).
Automated Aeroponics System for Indoor Farming using Arduino. 2018 Joint 7th
International Conference on Informatics, Electronics & Vision (ICIEV) and 2018
2nd International Conference on Imaging, Vision & Pattern Recognition (IcIVPR),
137-141. hitps://doi.org/10.1109/ICTEV.2018.8641026



68

Saha, S., MOUIOE:,. A, & Day, M. R. (2016). Growth, yield, plant quality and nutrition
of basil (Ocimum basilicum L.) under soilless agricultural systems. Annals
of Agricultural Sciences, 61(2), 181-186.
https:ffdoi.orgfhttps://doi.org/’]_O.1016/j.aoas.2016.10.001

Shahrajabian, M. H., Sun, W., & Cheng, Q. (2020). Chemical components and
pharmacological benefits of Basil (Ocimum basilicum): a review. International
Journal of lrood Properties, 23(1), 1961-1970.
htips://doi.org/10.1080/10942912.2020.1828456

Shi, X.,_An, X, Z%‘na(_J, Q., Liu, H., Xia, L., Sun, X., & Guo, Y. (2019). State-of-the-art
wternet of things in protected agriculture. In Sensors (Switzerland) (Vol. 19, Issue
8). MDPI AG. https://doi.org/10.3390/s19081833

Singh, S.j Singh, D. R., Velmurugan, A. V., Jaisankar, L., & T.P., S. (2008). Coping
with Climatic Uncertainties Through Improved Production Technologies in
Tropical Island Conditions. In Biodiversity and Climate Change Adaptation in

Tropical  Islands (pp. ©23-666). https://doi.org/10.1016/B978-0-12-813064-
3.00023-5

Stein, E. W. (2021). The Transformative Environmental Effects Large-Scale Indoor
Farming May Have On Air, Water, and Soil. Air, Soil and Water Research, 14,
1178622121995819. https://doi.org/10.1177/1178622121995819

The Importance Of Temperature And Humidity Sensors. (2021, January 26). Comptus.
https://www.comptus.comy/the-importance-of-temperature-and-humidity-sensors/

Uddin, M. R., & Suliaman, M. (2021). Energy efficient smart indoor fogponics farming
system. JOP Conference Series: Earth and Environmental Science, 673, 12012.
https://doi.org/10.1088/1755-1315/673/1/012012

Veeraraghavan, S. (2022, December 23). 20 Most Popular Programiming Languages
to Learn in  2023. Simplilearn.  https:/www simplilearn.com/best-
programming- languages-start-learning-today-article

Venkatesh, S., Victor Ebenezer, R. D., Vignesh, A. C., Vishnu, A., & Sreelekha, S.
(2020). A STUDY ON DEVELOPMENT OF CROPS BY FOGPONIC
SYSTEM USING COCO COIR. [International Research Journal of
Engineering and Technology. www.irjet.net

Watson, M. C. (2015). Fogponic plant growth system.
https://patentimages.storage.googleapis.come 1/a4/cd/cd4873b05e1 1ad/CA28921

31A1.pd



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

