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The effects of different light qualities on the growth and
development, cell structure and active ingredient content of
Corydalis saxicola Bunting

HUANG Lirong, LI Cui, TANG Chunfeng, HUANG Yanfen, ZHANG Zhanjiang, Guo Xiaoyun®
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Center of TCM Resource Intelligent Creation/National Center for TCM Inheritance and Innovation, Guangxi Botanical Garden

of Medicinal Plants,Nanning 530023, China)

Abstract To study the effects of different light qualities on the growth, development, cellular structure, and
accumulation of active components in Corydalis saxicola Bunting in a plant factory, the C. saxicola
seedlings were used as the experimental material and 8 treatment were designed using white, red (R, and
blue (B) LED light sources. White light (control), Blue light (E1), R: B ratio of 2: 1 (E2), R: B ratio of 4: 1
(E3), R:Bratio of 6: 1 (E4), R: B ratio of 8:1 (E5), R: B ratio of 10: 1 (E6), Red light (E7). The growth

indicators of plants and the content of dehydrocavidine under different treatments were measured and the
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anatomical structure of the leaves were observed. The results showed that: The increase in red light ratio
had a significant impact on plant growth and component content. While E3 treatment significant increased
the number of petioles, the diameter of the main root, and the aboveground dry weight; group E4 can
optimize the root-to-shoot ratio; while pure red light promoted the growth of plant height and main root
length. The content of chlorophyll a was higher in E5 treatment with high proportion of blue light and red
light; group E2 had an advantage in the content of chlorophyll b, total chlorophyll, and carotenoids. At
group E4, the content of Corydalis alkaloids in the root exceeded that in the aboveground part; the total
alkaloid content in groups E3, E5, and E7 increased. Observations of tissue structure showed that an
increase in the proportion of red light led to differences in plant tissue structure: group E2 had a significant
palisade tissue; groups E3 and E7 had orderly differentiated palisade cells; groups E4 and E5 had
disordered cell arrangement and loose mesophyll; group E6 had shrunken epidermal cells, loose and
thickened spongy tissue, and unclear palisade tissue differentiation. In summary, light quality regulation
has a significant regulation on the growth and development and secondary metabolites accumulation of C.
saxicola.

Keywords Corydalis saxicola Bunting; LED light quality; growth indicators; dehydrocavidine; paraffin sections
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Table 1 Effects of different light qualities on the growth index of Corydalis saxicola Bunting
wa TR ween emicen ek BEENE S mme ey
Treatment petioles Plant height ~ Taproot diameter Length of taproot atter Root top ratio Drying rate
CK  16.63£3.58d 23.90£3.43¢ 3.66+=1.07¢ 8.2943.20b 2.174+1.01d  0.0640.03b  10.2941.34 ab
El  53.254+12.77a 34.804+3.03b 7.23+1.53ab 8.10£1.94b 7.66+1.46ab 0.05£0.01b 9.89+1.70ab
E2  53.88419.96a 37.50%+2.09ab 8.79+1.49a 7.334+2.82b 8.73+2.70a  0.0540.02b  10.08+4=2.04 ab
E3  34.7545.97bc 37.404+4.70ab 6.74+£2.47b  10.25%4.77ab 5.5741.52bc  0.08%0.0la  10.40=+0. 68 ab
E4  33.00414.63bc 36.224+3.95ab 8.32+1.26ab 11.06%£3.99ab 7.2542.51ab  0.06%=0.02ab  9.10%0.82bc
E5  34.50411.25bc 35.00+3.42b 8.77£2.45a 7.0641.45b 6.8842.38abc 0.0540.02b  9.9341.58ab
E6  39.00415.21b 39.0044.21a 7.43+0.93ab 12.94+7.09a 6.52+2.58abc 0.05+=0.01b  8.38+=1.49¢
E7  22.0046.44cd 37.12+5.31ab 6.91+0.69b 6.61+=4.10b 4.7340.83¢ 0.0640.01b  10.994-0.69 a

1 CK R A B O IR s E1 £om Wl OEANHE  E2 RoRZ006 : #5006 =2 1 A3, E3 R 200 ¥ =4 1 4b 3 B4 FoR 400 - i =6 1 Ab B ;
E5 FR4006: Bt =8: 1 4bF; E6 KR 4006 - e =10: 1 4030 ; E7 R R 4060 B . [RI 3R 6] /NG 78 R R EI AL BRAE 0. 05 K F- 22 7 B

#F(P<0.05).
Note:

CK represents white light treatment (control) ; E1 represents blue light treatment; E2 represents red light: blue light=2:1 treatment;

E3 represents red light: blue light=4:1 treatment; E4 represents red light: blue light=6:1 treatment; E5 represents red light: blue light

=8: 1 treatment; E6 represents red light: blue light=10: 1 treatment; E7 represents red light treatment. Different lowercase letters in

the same column indicate that there was a significant difference in the value at the 0. 05 level (P<Z0. 05).
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CK represents white light treatment (control) ; E1 represents blue light treatment; E2 represents red light:blue light=2:1 treatment; E3

represents red light:blue light=4:1 treatment; E4 represents red light: blue light=6:1 treatment; E5 represents red light:blue light=8:1

treatment; E6 represents red light:blue light=10:1 treatment; E7 represents red light treatment. The same below. Different lowercase

letters indicate that there was a significant difference in the value at the 0. 05 level (P<C0.05).
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Fig. 1 Effects of different light qualities on photosynthetic pigment content of Corydalzfs saxicola Bunting
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In Fig 2(a), different lowercase letters indicates that there is a significant difference in the value of the above-ground part under different treatments (P<<

0.05), and different uppercase letters indicates that there is a significant difference in the value of the underground part under different treatments (P

<20.05).
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Fig. 2 Effect of different light quality on the content of coptisine
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U-ep: L3RG AN ; Pa: A2 41205 Sp B4R 41240 D-ep: F R 410E .
U-ep: Upper epidermal cells; Pa: Fence organization; Sp : Sponge tissue; D-ep: Inferior epidermal cells.
B3 TAEARAEBESHEEHRBETESMER

Fig. 3 Comparison of leaf transverse section structure of Corydalis saxicola under different light quality treatments
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