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Abstract (Lactuca sativa 1L..) which developed 2~3 true leaves were

considered as plant materials. The seedlings were
BACKGROUND: Various culture media have been used hydroponically grown in the smart greenhouse with
for hydroponic cultures of horticultural plants under the  fluorescent and light-emitting diodes (LEDs) lights of 150
smart greenhouses with natural and artificial light types. umol/m’/s light intensity for 35 days. Growth data of the

Management of the culture medium for the control of seedlings were classified and stored to develop the
medium amounts and/or necessary components absorbed relational database in the virtual machine which was
by plants during the cultivation period is performed with generated from an open stack cloud system on the base of
ICT (Information and Communication Technology) and/or growth parameter. Relation of the plant growth and nutrient
IoT (Internet of Things) in a smart farm system. This study absorption pattern of 9 inorganic components inside the
was conducted to develop the cloud-based data analysis media during the cultivation period was investigated. The
system for effective management of culture medium stored data associated with component changes and growth
applying to hydroponic culture and plant growth in smart parameters were visualized on the web through the web
greenhouses. framework and Node JS.

METHODS AND RESULTS: Conventional inorganic CONCLUSION: Time-series changes of inorganic
Yamazaki and organic media derived from agricultural components in the culture media were observed. The
byproducts such as a immature fruit, leaf, or stem were used increases of the unfolded leaves or fresh weight of the
for hydroponic culture media. Component changes of the seedlings were mainly dependent on the macroelements
solutions according to the growth stage were monitored and such as a NOs-N, and affected by the different inorganic and
plant growth was observed. Red and green lettuce seedlings organic media. Though the data analysis system was

developed, actual measurement data were offered by using

*Corresponding author: Jeong-Hyun Baek the user smart device, and analysis and comparison of the

Phone: +82-63-238-4063; Fax: +82-63-238-4035; data were visualized graphically in time series based on
E-mail: butterfy@korea.kr the cloud database. Agricultural management in data
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visualization and/or plant growth can be implemented by
the data analysis system under whole agricultural sites
regardless of various culture environmental changes.

Key words: Hydroponic Culture medium, Greenhouse
culture, Monitoring, Web virtual machine
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Fig. 1. Schematic diagram of the data analysis system development.
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Fig. 2. Change sample in number of unfolded leaves of the lettuce seedlings grown under the different culture mediums
under the smart greenhouse system with fluorescent lamps (FL) and mixture LED (LED) light sources for 35 days for

data analysis system development. Treatments see Table 1.
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Table 1. Growth samples of the lettuce seedlings grown under the different nutrient mediums for 35 days for data

analysis system development

Culture Mediums

Fresh weight (g/seedling)

SPAD value (/leaf)

<Red Lettuce> <FL’> <LED> <FL> <LED>
Yamazaki (Y) 115.9a” 89.6b 19.0b 22.1b
Chlorella (C) 3.8f 1.7h 7.8e 9.5e
Acadian (A) 4.6e 7.1g 9.6e 11.5d
Kales (K) 1.8g 7.8g 16.9d 17.1c
Tomatos (T) 13.6d 16.4f 20.8b 20.5b
Yamazaki+Chlorella (YC) 65.6b 76.8¢c 19.4b 19.7b
Yamazaki+Acadian (YA) 83.8b 101.6a 20.7b 21.1b
Yamazaki+Kales (YK) 20.5¢ 56.4d 27.5a 25.3a
Yamazaki+Tomatos (YT) 3.9f 36.6e 17.8¢ 19.9b
<Green Lettuce> <FL> <LED> <FL> <LED>
Yamazaki (Y) 191.3b 168.6a 22.9b 27.6b
Chlorella (C) 1.5h 2.4h 9.9 9.3e
Acadian (A) 13.0f 7.6g 19.5¢ 16.1d
Kales (K) 48g 8.3g 23.1b 21.1c
Tomatos (T) 28.5d 26.0f 26.2a 26.7b
Yamazaki+Chlorella (YC) 92.6¢ 128.9¢ 23.7b 25.0b
Yamazaki+Acadian (YA) 167.0a 146.3b 22.8b 26.6b
Yamazaki+Kales (YK) 16.6e 79.1d 26.6a 30.6a
Yamazaki+Tomatos (YT) 47g 422e 16.9d 19.3c

“Fluorescent lamps and mixture LEDs of blue, red and white (1:2:1 in energy ratio) used for lighting source.
"Different letter indicates significantly different at the 5% level by Duncan’s multiple range test.
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Fig. 3. Change pattern samples of the component concentrations in the conventional Yamazaki solution (Y) under the
smart greenhouse system with fluorescent lamps (FL) and mixture LED (LED) lights for 35 days for data analysis system
development. Left and right side of the graphs represent FL and mixture LED light sources, respectively.
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Fig. 4. Change pattern samples of the component concentrations in the tomato solution (T) derived from agricultural
by-products under the smart greenhouse system with fluorescent lamps (FL) and mixture LED (LED) lights for 35 days
for data analysis system development. Left and right side of the graphs represent FL. and mixture LED light sources,

respectively.
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Fig. 5. Table for data input in the cloud.
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