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Effects of Supplementary LED Light on the Growth and Quality of Greenhouse Basil
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Abstract: It is important to adopt appropriate regulation strategies of supplementary light for the cultivation of high—yield
and high—quality basil(Ocimun basilicum) plants in greenhouse. In this experiment, white(W), blue(B), and red plus blue(RB)
LED were used as supplementary light for basil in greenhouse with same daily light integral, and the basil grown without
supplementary light was used as the control(CK) to explore the influences of different light qualities on the growth and quality of
basil plants and conduct comprehensive evaluation. The results showed that the total chlorophyll content and shoot dry and fresh
weight of basil plants in treatment RB were increased by 45.1% , 274.3%, and 232.7% compared with CK, respectively, and
the soluble sugar content and vitamin C content of basil leaves were increased by 357.1% and 52.9% , respectively. Compared
with CK, chlorophyll a content and vitamin C content of basil leaves in treatment B were increased by 51.2% and 76.5%,
respectively. In addition, the methods of principal component analysis and comprehensive evaluation showed that the
comprehensive scores of basil plants treated by RB were the highest and ranked the first. In summary, the growth and quality of
basil plants treated with supplementary light were superior to those treated without supplementary light, and the addition of red
plus blue LED was beneficial to the growth of basil plants. Therefore, the red plus blue LED light source was a suitable
supplementary strategy for basil cultivation in greenhouse during the weak light seasons such as autumn, winter, and early spring.
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Different lowercase letters in the figure indicated significant differences(P<Z0.05). The same as Fig.2-3
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Fig.1 Growth indexes of basil plants under different light quality treatments
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Tab.l1 Effects of different light quality treatments on plant biomass of basil g/ bk
IS b1 B T B B 95Tt o T T AL
Treatment Shoot fresh weight Root fresh weight Shoot dry weight Root dry weight
CK 4.6540.31d 1.144+0.12d 0.35+0.04b 0.1340.02¢
W 11.68+0.40¢ 7.6040.44a 1.214+0.19a 0.5340.04a
B 12.69+0.23b 5.6540.18¢ 1.21£0.03a 0.42+0.02b
RB 15.47+0.52a 6.6540.36b 1.31£0.07a 0.514+0.03a

TE R PESING 55 0.05 K B vk 2s . HAVRE.

Note: The lowercase letters in the table were significant differences at the 0.05 level. The same as other tables.
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Fig.3 Effect of supplementary different LED light on basil plant quality
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Fig.4 Correlation analysis of growth and quality indexes of basil
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Fig.5 Clustering heat map of growth and quality indexes of basil
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