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[Abstract]  Objective: To explore the effects of different light qualities on the growth and active component
accumulation of Glycyrrhiza uralensis seedlings. Methods: The seedlings of G. uralensis were treated with white light (W,
control), red light (R), blue light (B), red-blue light (R : B=2 : 1), and blue-red light (B : R=2 : 1), respectively. The growth
indexes of G. uralensis were determined after 36 days and 106 days, respectively. A method for determining multiple
components in G. uralensis was established. Cluster analysis was employed to analyze the effects of different light qualities
on the accumulation of active components in G. uralensis. Results: Red light had stronger effect on the plant height of G.
uralensis than other light qualities, and the plant height of G. uralensis exposed to red light was 40.9%-45.1% higher than
that of the control. Red-blue light significantly promoted the root growth. The root length, root diameter, and dry root weight
of G. uralensis exposed to different light qualities followed the same trend of red-blue light>red light>white light>blue-red
light>blue light. The root-to-shoot ratio of G. uralensis treated for 106 days was higher than that treated for 36 days.
Particularly, the root-to-shoot ratio of G. uralensis exposed to red-blue light for 106 days was 2.8 times that of the control.

The results of cluster analysis showed that the differences in active component content between different light treatments
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increased with the extension of treatment time. The content of the other nine active components except echinatin,
kaempferol, and licochalcone A in G. uralensis increased with the extension of treatment time. Red-blue light showed the
strongest promoting effect on the accumulation of glycyrrhizic acid, isoliquiritin apioside, isoliquiritin, isoliquiritigenin,
neoisoliquiritigenin, liquiritigenin, and liquiritin in G. uralensis, which were 88.24%, 17.39%, 284.31%, 156.95%, 246.35%,
89.06%, and 207.40% higher than that of the control, respectively. Blue-red light promoted the accumulation of liquiritin,
liquiritigenin, glycyrrhizic acid, and isoliquiritigenin, which were 12.42%, 3.00%, 7.07%, and 5.41% higher than that of the
control, respectively. Increasing the proportion of blue light was beneficial to the accumulation of licochalcone A in G.
uralensis. Red light treatment for 36 days promoted the accumulation of kaempferol and echinatin, while that for 106 days
inhibited the accumulation of the above two components. Conclusion: Red light had a strong promoting effect on the growth
of the aboveground part of G. uralensis. Red-blue light can significantly promote the growth and biomass accumulation of G.
uralensis root. The mixtures of red light and blue light, especially red-blue light, had greater effect on the accumulation of
active components in G. uralensis than red light or blue light alone. Red-blue light had a positive correlation with the
accumulation of isoliquiritigenin, liquiritigenin, and liquiritin. The findings of this study provide a reference for the

application of different light qualities in the directed cultivation of G. wralensis for the accumulation of secondary
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metabolites.
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% FrMEdE/g s e ing SIS /pg TGt /pg BIBCE%  ERIRCR/% RSD/%
TR B 0.0549 51.68 41.23 90.39 93.89 95.88 5.54
0.0533 51.52 41.40 89.98 92.89
0.054 4 51.65 41.26 89.83 92.54
0.0532 51.52 51.73 99.00 91.78
0.0527 51.50 51.75 98.93 91.65
0.053 8 51.60 51.64 98.84 91.48
0.0518 51.46 62.09 115.45 103.06
0.0513 51.44 62.12 115.30 102.80
0.054 3 51.64 61.92 115.31 102.83
H oy 0.054 9 68.95 53.62 117.33 90.23 92.77 3.18
0.0533 68.85 53.74 117.26 90.09
0.054 4 68.91 53.67 117.27 90.11
0.0532 68.84 68.37 134.95 96.69
0.0527 68.78 68.44 134.88 96.58
0.053 8 68.88 68.33 134.87 96.57
0.0518 68.65 80.79 142.70 91.66
0.0513 68.52 80.93 142.57 91.50
0.054 3 68.90 80.52 142.59 91.52
PR T 0.054 9 10.82 8.51 19.85 106.11 101.84 3.35
0.0533 10.73 8.59 19.84 106.05
0.054 4 10.79 8.54 19.89 106.55
0.0532 10.71 10.71 21.28 98.69
0.0527 10.68 10.74 21.27 98.62
0.053 8 10.75 10.66 21.26 98.59
0.0518 10.64 12.87 23.62 100.87
0.0513 10.62 12.89 23.58 100.52
0.054 3 10.78 12.73 23.58 100.55
HHR 0.054 9 9.18 7.73 17.28 104.79 105.65 0.67
0.0533 9.04 7.86 17.29 104.95
0.054 4 9.15 7.76 17.31 105.15
0.053 2 9.04 9.82 19.41 105.60
0.0527 9.01 9.85 19.40 105.48
0.053 8 9.08 9.79 19.39 105.31
0.0518 8.98 11.85 21.58 106.33
0.0513 8.96 11.87 21.60 106.49
0.054 3 9.14 11.70 21.63 106.75
N 0.0549 4.85 3.60 7.96 86.39 92.54 6.22
0.0533 476 3.71 8.00 87.33
0.054 4 4.83 3.64 8.25 93.96
0.0532 475 4.88 9.02 87.50
0.0527 4.71 493 9.12 89.45
0.053 8 478 485 9.11 89.29
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0.0518 4.68 5.88 10.58 100.34
0.0513 4.66 5.90 10.51 99.15
0.054 3 483 5.73 10.53 99.48

H R 0.054 9 193.47 154.49 331.40 89.28 91.45 475
0.0533 193.34 154.63 330.36 88.61
0.054 4 193.46 154.52 337.19 93.02
0.0532 193.32 193.32 367.00 89.84
0.0527 193.29 193.35 370.61 91.71
0.053 8 193.36 193.29 369.99 91.38
0.0518 193.25 232.06 410.60 93.66
0.0513 193.22 232.10 408.47 92.74
0.054 3 193.46 231.85 408.59 92.79

SR R 0.0549 20.19 16.44 37.30 104.08 99.29 3.56
0.0533 20.10 16.53 37.28 103.93
0.054 4 20.16 16.47 37.29 104.01
0.0532 20.10 20.58 40.05 96.95
0.0527 20.06 20.62 40.03 96.86
0.053 8 20.13 20.55 40.02 96.79
0.0518 20.01 24.72 44.00 97.05
0.0513 19.98 24.75 43.98 96.98
0.054 3 20.16 24.56 43.98 96.99

S H A 0.0549 12.31 9.25 22.33 108.29 103.86 5.94
0.0533 12.21 9.35 2234 108.34
0.054 4 12.28 9.28 2234 108.41
0.0532 12.21 11.63 24.73 107.65
0.0527 12.18 11.66 24.72 107.55
0.053 8 12.24 11.60 24.72 107.59
0.0518 12.15 14.19 25.73 95.70
0.0513 12.11 14.23 25.72 95.64
0.054 3 12.27 14.07 25.72 95.60

B H R 0.054 9 13.56 10.66 22.98 88.37 88.40 1.50
0.0533 13.46 10.77 22.97 88.30
0.054 4 13.52 10.71 2295 88.05
0.0532 13.45 13.48 25.20 87.17
0.0527 13.40 13.54 25.18 87.01
0.053 8 13.48 13.44 25.14 86.76
0.0518 13.39 16.23 28.04 90.26
0.0513 13.35 16.28 28.03 90.17
0.054 3 13.52 16.09 27.92 89.50

A 0.054 9 3.79 3.07 6.77 97.07 96.09 522
0.0533 3.68 3.18 6.75 96.54
0.054 4 3.76 3.10 6.75 96.45
0.0532 3.68 3.93 7.22 90.09
0.0527 3.63 3.98 7.21 89.98
0.053 8 3.70 3.91 7.22 90.03
0.0518 3.60 474 8.42 101.69
0.0513 3.57 478 8.41 101.26
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&R3
%y PRt /g e S itng IS IA /ug TG4/ g WU % SRR /% RSD/%
0.054 3 3.75 4.60 8.43 101.74
FHEZR 0.054 9 2.57 2.03 4.56 98.03 92.59 6.33
0.053 3 243 2.17 4.56 98.16
0.054 4 2.54 2.06 4.56 98.06
0.053 2 242 2.74 5.02 94.89
0.0527 2.38 2.79 5.02 94.62
0.053 8 2.47 2.69 5.01 94.42
0.051 8 2.34 3.29 5.14 85.11
0.0513 2.30 3.34 5.14 85.03
0.054 3 2.54 3.06 5.14 84.96
H A H A 0.0549 0.70 0.46 1.18 104.35 103.21 3.43
0.0533 0.60 0.56 1.18 103.57
0.054 4 0.67 0.50 1.19 104.00
0.0532 0.60 0.68 1.33 107.35
0.0527 0.57 0.71 1.33 107.04
0.053 8 0.64 0.65 1.33 106.15
0.0518 0.53 0.89 1.41 98.88
0.051 3 0.51 0.91 1.41 98.90
0.054 3 0.66 0.76 1.41 98.68
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MR 5% 25 g 24 8 S5 20 B3 106 d
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