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Abstract

Smart farms represent a new agricultural approach that promotes sustainable agricultural production by reducing unnecessary costs, increasing productivity,
controlling and minimizing losses, and addressing environmental issues. Wolffia, a plant with high nutritional value, is primarily harvested from natural water
sources. However, this has led to insufficient and inconsistent production throughout the year due to unsuitable environmental conditions. Therefore, a study
was conducted to design a system for cultivating Wolffia, determine the optimal conditions for its cultivation, and analyze the nutritional value of Wolffia
grown using an intelligent farm system. The system controlled various factors by receiving data from sensors and then instructing the motors to adjust the
inputs to maintain optimal conditions. A fan was used to ensure even distribution of nutrients. Protein content was measured using the spectrophotometric
biuret method. The results indicated that Wolffia grown using the automated system had a higher protein content compared to the controlled system, with
the automatic system yielding 59.33+0.44% protein and the controlled system yielding 43.54+0.33% protein, under the same cultivation period. The use of
smart farm technology reduced cultivation costs, increased yields, decreased maintenance burdens, and provided year-round production. It promoted the
cultivation of Wolffia as a superfood, generated income, and supported the sustainable development of community-level agriculture.

Introduction Results Part 1: Education and Development of Intelligent Systems for
v ‘ cal -5 Smart Wolffia Farming System
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emissions / of the chemical dosing pump, propeller, and UV light (n=5)

Equipment Average working time (s)

Reduce costs Wolffia hight protein

Chemical dosing pump 5.60+0.93

Fan 4.40+093

UV light 6.60+0.93
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Table 4 shows the protein content of wolffia from the automated system and the system

Part 1:Design of the Wolffia cultivation system and study of the mimicking natural conditions (n= ).
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O pt i m a l_ CO n d it i 0 n s fo r WO lffi a Cu l_t ivat i O n ° Data collection of wolffia cultivated in a natural-like wolffia in Smart Farming system

environment Graph 2 shows the percentage of protein content in Wolffia
day 1 31,44+ 0.79 31.44°40.79 (grams per dry weight) cultivated using the automated system
and the system mimicking natural conditions.
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Table 5 shows the biomass production results of Wolffia after 12 days
of cultivation (n = 3).

Average biomass production Average yield in crease
System of farming

of wolffia (grams) (grams)

Smart Farming System 85.00" + 2.64 70.91°+2.64

Cultivated in a natural like 85.00" + 3.42 51.02" +3.42

Received the data on the temperature at 10-35

Part 2: Nutritional Value Analysis of Water Hyacinth Cultivated Conclusion

Usingthe Developed Smart Aquaculture System | From the study and development of the smart farming system, it

was found that using the intelligent system and Internet of Things
(1oT) technology can increase the protein content in Wolffia daily.
Wolffia cultivated in the automated system had a higher protein
content than that grown in the controlled system. The average
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2. Cultivation costs of Wolffia can be reduced, enabling farmers to increase their income.
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4. The automated farm system can be applied to other plant species.
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