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Abstract. Recent unusual weather due to global warming causes shortage of daily sunlight and constitutes
one of the primary reasons for agricultural damages. LED light sources are frequently utilized to compensate
for the shortage of sunlight in greenhouse agriculture. The present study is aimed at evaluating formations
of phytochemicals as well as growth characteristics of mature strawberry fruits (‘Daewang’ cultivar) during
cultivation in a closed growth chamber equipped with artificial LED light as a sole light source. Each LED
light of blue (448 nm), red (634 and 661 nm) or mixed blue plus red (blue:red = 3:7) was separately supplied
and the intensity of each light was adjusted to 200 + 1 umol'm™s™ at plant level with a photoperiod consisted
of 16 hours light and 8 hours darkness. Strawberries grown under mixed LED light of blue and red wavelengths
showed a higher production of fruits than those grown under other LED treatments. Fructose, one of the
free sugars, increased in mixed LED light-grown fruits. Anthocyanin contents were elevated remarkably in
the mixed LED light-grown fruits compared with those in other LED treatments. Contrastingly, contents of
total phenolics and flavonoids were not of much different from one another among the fruits treated with
various LED lights. On the other hand, ripening of strawberry fruits was found to be faster when grown
under blue LED light compared with other LED treatments. Moreover, antioxidant activities of blue or red
LED light-grown fruits, respectively, were significantly higher than those of mixed LED light-grown fruits.
We suggest that when daylight is in shortage during cultivation in a greenhouse, supplementation of sunlight
with LED light, which is composed of blue and red wavelengths, could be useful for the enhancement of
productivity as well as of free sugar content in strawberry fruits. In addition, for the strawberry culture in
the plant factory, selective adoption of LED light wavelength would be required to accomplish the purpose
of controlling fruit maturation time as well as of enhancing contents of sugars and antioxidants of fruits.
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Fig. 1. Time courses of changes in air temperature, relative
humidity and carbon dioxide content in a closed chamber.
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Fig. 2. Spectral distribution of three different LED lights at a distance 17 cm from light in a closed chamber. (A) Blue; (B) Red;

(C) Mixed (bue plus red).

Table 1. Photosynthetic photon flux density (PPFD) measured at different distances from LED light sources in a closed chamber.
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Fig. 3. Fruit yield (A) and number of strawberry fruit (B) separately cultivated under different LED lights in a closed chamber.
Vertical bars show standard deviations (n = 2). Small letters inside the figure indicate mean separation by Duncan’s multiple

range test at P = 0.05.
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Table 2. Levels of free sugars and organic acids contained in fruits of strawberry ‘Daewang’ that had been separately cultivated

under different LED lights in a closed chamber.

Sugar contents

Organic acid contents

LED (3100 g™, (mg-100 g™, FW)
treatment

Fructose Glucose Sucrose Oxalic Citric Malic
Blue 3.00 ¢ 3.50 a 3.50 b 12.0 a 158.7 a 43.0 a
Red 3.13 b 3.57 a 487 a 93 a 140.9 a 421 a
Mixed 3.40 a 3.43 a 463 a 13.6 a 143.8 a 42.2 a

*Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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