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The Application of Internet of Things (IoT) Technology Using MQTT For

Hydroponic Gardening Management: An Approach to Autonomous Farming
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Abstract

This study presents the application of Internet of Things (IoT) technology to control
and monitor vegetables in hydroponic systems that can create conditions for autonomous
cultivation through the application. The Message Queuing Telemetry Transport (MQTT) was
used for the data transfer protocol while using a serverless design. The Node-RED was used for
flow-based programming (Low-coding). The microcontrollers including Arduino UNO and
NodeMCU were selected for this study. Lactuca sativa var. crispa L. or Green-oak was chosen
to be used as the experimental plant. The growing index consisting of plant height, plant
width, and fresh weight was compared with the control. The results showed that plant height
and fresh weight were significantly higher than the control (p<0.05). The real-time growth
monitoring sensor was validated that showing high precision (R°=0.98). So, the prototype
system facilitates the cultivation i.e., spraying to control the humidity and temperature,
nutrient monitoring and control, environmental monitoring, and growth monitoring. Thus, this

approach shows the possibility of scale-up for mass production in the future.
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Smart_farm_alerts:
temperature is: 39.00 |
humid is : 63.00] light Temperature
is:54612.00 |ecis:
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is:3.91

@ LINE Notify,

Smart_farm_alerts:
temperature is : 46.00 |
humid is : 36.00] light Nutrient
is:54612.00 |ecis:
257.21| plant height is :
4.119999999999999

@ LINE Notify,
Smart_farm_alerts:
temperature is : 39.00 |
humid is : 46.00] light
is:54612.00 |ecis:
283.56 | plant height v
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45 Fuldud arwgediu sadushuguinansiy wasdminduan Tussuuiiauntufieusussuuns
Ugnidsmdvdnuheugeiunasdminduanvssniuldafinaaosgndaelsudousuwuuiieniigan
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22.90+1.86 WURAWAT Waziniin 141.40+5.50 NFU dMFUVUIALEURIUANINANAUVDINIADINTT
veaesdliflrnuunnsiamseifegradifodfai p<0.05 Tnsnasanisugnlinunismevesinlussuui

o

WArNTY (57971 2)

M99 2 A nvesnsuldaflaainnimaaes

79819 wtinduan vundusugudnatedu AU
(N) (n3u) (LBURLUAT) (CIGIRTE))
ASNAADY sy AINAADI sy N15NAADY sy
wWasuisu wWasuisu wWasuigu
1 141 136 26 22 24 23
2 145 134 28 23 25 21
3 145 132 25 21 22 26
4 150 141 27 24 25 25
5 140 139 24 23 24 23
6 154 137 21 23 24 24
7 136 142 19 25 23 20
8 152 144 26 26 22 24
9 146 140 23 26 23 25
10 144 145 25 25 26 20
11 155 140 26 25 23 24
12 142 142 23 24 24 21
13 137 133 21 21 23 22
14 143 138 24 22 23 24
15 144 143 25 25 25 23
16 152 147 27 26 27 25
17 141 150 26 26 25 20
18 149 149 25 25 27 24
19 146 145 26 26 23 23
20 143 151 22 27 25 21
X 145.25 141.40 24.45 24.25 24.15 22.90
S.D. 5.34 5.50 2.33 1.80 1.80 1.86
t 2.25 0.304 -2.363
Sig. 0.031* 0.763 0.023*

vou

* MUNBEIAULANANSED RO To aﬁ p<0.05
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