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Indoor Cultivation of Dwarf Tomatoes using Light Emitting Diode for
Urban Farming
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Abstract This study was conducted from May 11 to June 20, 2024 to compare the growth of dwarf tomato according
to light sources (White LED, Red + Blue LED) to select a light source suitable for urban agriculture. White LED
(WH) and Red + Blue LED (RB) have differences in wavelength and total light intensity. Not only growth factors but
also the number of fruits set and sugar content were significantly higher in WH than in RB. These results are thought
to have been affected by the intensities of blue and red wavelengths, but they were determined to be influenced by
the sum of all wavelength intensities (= total light intensity). Therefore, it is thought to be better to use WH with
various wavelengths and high total light intensity for cultivation of tomato at home.
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Figure 1. The amount of light measured at each wavelength,
maximized to 1, and expressed as a relative ratio.
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Table 1. The light intensity of the LED used in this study,
measured in PPFD (umol-m™-s™") for each light source, is
detailed below.
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RB 3%.0 1830 | 1685 35 37
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Table 2. Plant height, chlorophyll content, number of flowers
set, number of fruits set.

Plant Chlorophyll Number of
Treatment height content fruits set
(cm) (SPAD) (ea/plant)
WH 13.34 2% 31.08
RB 1492 68.82 19.79
Sig.z skk * skokok
Main stem Sugar
Treatment Leat area length content
(cort/plant)
plent (a CBiix)
WH 8338 883 429
RB 9856 79 378
Sig.” £ * %

“Mean Difference between treatments by T-test at < 0.05(x),
0.001 ()
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Table 3. Fresh weight and dry weight per organs of plant.

Blue 31l %ol
o st %

Fresh weight (g/plant)
Treatment -
Root | Stem® Fruit Leaf Sum
WH 740 259 194 322 264.90
RB 5% 26.1 1379 378 207.76
Sig.” sokok NS sokok sokok *ok
Dry weight (g/plant)
Treatment - -
Root | Stem” | Fruit Leaf Sum
WH 1.20 28 135 5% 2345
RB 0.75 25 94 6.1 1875
Sig” EES NS sk NS ok

"Mean The weight of the stem includes all the main stem, lateral
branches, and flower stalk.

“Means Difference between treatments by T-test at P < 0.01(+x),
0.001 (s,
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Figure 2. Changes in the number of fruits set according to the
accumulated light amount of WH1, WH2, RB1, RB2. Bars are
standard error.
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Table. 4 Relative growth rate of live weight and building weight
for each treatment.
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