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Effects of LED Light Quality on Growth, Physiology and

Active Component Contents of Ardisia gigantifolia
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Abstract: In this study, we treated the seedlings of Ardisia gigantifolia by 8 different light qualities, red
light (R), blue light (B), red ¢ blue=2: 1 (R,B,), red : blue=4 : 1 (R,B,), red : blue=6 : 1 (R¢4B,),
red ¢ blue=8 : 1 (RyB,), purple light (P) and green light (G), and with natural light as control (CK), to
explore the response of growth and development of A. gigantifolia to different light quality, to improve
the quality of seedlings and the content of medicinal ingredients, providing reference for the cultivation and
protection of precious medicinal plants. The results were as follows: (1) the height of seedling was
reached the maximum value under R treatment, while the ground diameter, fresh weight and dry weight

were reached the highest maximum values under R, B, treatment. (2) Chlorophyll content in the leaves of
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A. gigantifolia was the highest under B and the lowest under G treatment. Chlorophyll and carotenoid
contents increased gradually with the increase of blue light ratio in red-blue composite light. (3) The con-
tents of malondialdehyde (MDA) and free proline were the highest under G treatment, and the activities of
superoxide dismutase (SOD) and peroxidase (POD) were improved under B treatment and appropriate
proportion of red and blue combined light treatment. (4) Different treatments had significant effects on
chlorophyll fluorescence parameters of A. gigantifolia. The highest values of maximum photochemical
efficiency(F,/F,) and effective photochemical efficiency [ Y(Il )] were in the treatment of R,B,, and the
highest value of photochemical quenching coefficient (¢P) was in the treatment of B, but there was no sig-
nificant difference with R,B,. The non-photochemical quenching coefficient (NPQ) was higher in RgB, and
G treatment, and there was no significant difference between them. (5) Although the content of saponins
was the highest under B treatment, the R,B, treatment was more beneficial to improve saponins yield per
plant. (6) It was concluded that R,B, ., B and R, B, were significantly better than CK, and R, B, treatment
was the best beneficial to improve the quality and content of active components of A. giganti folia , short-
en the incubation period, and achieve efficient production and utilization.
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Table 1 The light quality treatment and parameters

K S IR o
Ligh?ﬁtﬁal%mem Wav{?l{:nglh llg}stlt{tﬁgi%ltyl
/nm /(pmolm™ "« s )
£19% Red light (R) 630 100410
#%9% Blue light (B) 460 100410
R:B=2: 1(R,B)) 630/460 100410
R:B=4: 1(R,B) 630/460 10010
R:B=6: 1(R;B)) 630/460 10010
R: B=8: 1(RyB)) 630/460 100410
45 Purple light (P) 410 100410
245% Green light (G) 520 10010

H #X 5% Natural light (CK)

KN F,. 355 H PST & KOG 2280 (F,/
F M8 B 5 JF 5 bkt 7 2 6 HFR E 3~5 min
Ji o BIRTI 5 S PR A 22 80% Y CHDD b2 K
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TR DU E R ER B e b AR A A AR bR, i
G iR TN - 2 BT A B O T st L T
T (MDA) & & >k I fi A0 E H % R Hf k
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T (2) 8 Ui W S S8R IR X R S VA W 0,0, 1,0, 2,
0.3.0.35.0.4.,0.45 f 0.5 mL, % 10 mL H 2%
oL 70 C ORI HE T 0 s MR U KR e i /9 5 00 7 L
PE-VK S PR VA 0. 2 mL, B AR 0. 8 mL. IR~ . %
ZE5T 60 CoOKE M 15 min, BCH , KK 2 min,
A VKESFR 5 mLJRA] .8 E 1 h, I HAE 540 nm
B WOGRE 2l bR M 4R . ()RS HERRIBUE & G
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PE LR % 50 mL KEH L 700 L BEE S AT K 5%
WISV 0. 2 mL, #e (2) rf 20 BRI A7 00 2 %o MR 1
LT BEREFSE, (OB H T E (mg/plant) =
B E i (mg/ @) X bk T 5 (g/plany) ,
1.5 #HiEE

BAE & B Excel 2010 #4F, T # 5, 2 H &
75253 H1 (One-Way ANOVA) Fl £ # I # (Dun-
can) (@ =0. 05)SPSS 24. 0 &, FH 3 W53 0 7 vk
Xif 45 b B AT 28 A HE4 . A Origin 2021b #1458 i
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Table 2 Growth appearance of A. gigantifolia seedling under different light qualities

fif =
Fresh weight(g/plant)

LY

T&
Dry weight(g/plant) High aspect ratio

J6 I B = Az
Light quality Plant height/cm Ground diameter/mm
R 23.3840. 65a 8.14+0. 29d
B 20.2240. 56¢ 8.63+0.21c
R,B, 22.9040. 76ab 9.59+0.18a
R, B, 21.7840.75b 8.99+0.19b
R,B, 19. 5940, 56¢ 9.14+0.17b
Ry B, 18.20+0. 69d 8.52+0. 24c¢
P 17.394£0. 48d 8.05+0. 14d
G 19.444+0.77c 7.96-+0.13d
CK 19.73£0. 74c 8.57+0. 15¢

38.49+1.17ab 6.94+0. 23cd 2.87+0.18a
37.134+0.43b 7.6140.23b 2.34+0. 06bc
40.25+0. 78a 8.09=+0.07a 2.3940.13b
38.56+1. 25ab 7.72+0.19b 2.42+0. 14b
37.52+1.11b 7.65+0. 20b 2.1440. 08¢
34.6940. 70c 7.23%+0. l4c 2.14+0. 14c
32.87+0. 85¢ 6.89+0. 14d 2.16+0.03c
33.50+0. 88c 6.99+0. 11cd 2.45+0. 14b
36.98=+1.60b 7.0740.19cd 2.30+0. 09bc

T Bt o B b 22 L R SN [l /N G 5 B 3R m Ak B ] 22 55k 506 WK F 5 T

Note: Data were means= SD, Different lowercase letters in a column are significant among treatments at the 5% level. The same as below
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Table 3 The photosynthetic pigment contents in leaves of A. giganti folia under different light qualities
J6 5 4R a EE b 4k E atb 4K a/b K MR
Light quality Chla/(mg-g ) Chl b/(mg+g " Chl a+b/(mg+g " Chl a/b Carotenoids/(mg * g~ ")
R 1.14840.07b 0.37040. 03e 1.518+0. 04c 3.13040. 45a 0.25440.01a
B 1.34240. 06a 0.590=40. 04a 1.932+0.02a 2.28340.23b 0.15540.01e
R,B, 1.366=+0.08a 0.485740. 04bc 1.851+0.05a 2.838+0. 40ab 0.22740.01b
R, B, 1.24040. 09ab 0.50840.02b 1.7484+0. 06b 2.44940. 28ab 0.17540. 01de
R;B, 1.111+£0. 08bc 0.47940. 03bc 1.590+0. 05¢ 2.33140.29b 0.15840.02e
RgB, 1.116£0. 07bc 0.43040. 05cd 1.546+0. 03¢ 2.626+0. 30ab 0.19140.02cd
P 0.980=40. 10cd 0.377=40.01de 1.35740.09d 2.60640. 31ab 0.20140.02c
G 0.93240.08d 0.30840. 02f 1.240+0. 06e 3.04340. 32a 0.20740.02bc
CK 1.24040. 08ab 0.457=40. 04bc 1.697+0. 06b 2.73540. 33ab 0.200=£0. 03¢
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Different lowercase letters are significant among treatments at the 5% level. The same as below

Fig. 1

The physiological index of stress resistance in leaves of A. gigantifolia

seedling under different light qualities
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PR, B 101 Eb A9 0 /0 7 2 2 T R AT A e A
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XS [7) 56 5 A T 45 48 AR 2E AT 32 43 o0 B L Sk
FHRAEMER T 1. BT 3 A EM . R Gk D
R, H 5 22 ST 40 0 Ol 61. 554 %0 . 14. 218 %6 Al
6.568% , 21t Tk %3k 82. 340 % . KX 3 A HL4r
AL i AN [A] O BT Ak BT B H iR AR K SR B AR
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Table 4 The chlorophyll fluorescence parameters in leaves of A. gigantifolia under different light qualities
6 P R IR & S BRIk 2 5 Al # 1 K 2 A JeAbE P K RAL
Light quality F,/F., YCID NPQ qP
R 0.73640.03c 0.27640.01c 0.80440.02b 0.383740.02¢
B 0.80640.02a 0.323740.01b 0.73240. 04cd 0.55340.02a
R,B, 0.82340.03a 0.35840.01a 0.72140.03d 0.54040. 04a
R,B, 0.79340.02ab 0.35640.01a 0.70140.03d 0.552740.02a
R;B, 0.75040. 03bc 0.30940.01b 0.77740.02bc 0.45940.03b
RgB, 0.74740. 03bc 0.25940. 03cd 0.88240.03a 0.34940. 03cd
P 0.73940. 04c 0.23140.02d 0.80740. 04b 0.355740. 04cd
G 0.72240. 04c 0.24840.02cd 0.86040.02a 0.30840.02d
CK 0.79240.02ab 0.316=40.02b 0.78140.02bc 0.476=40.03b
5 401 X I 300 a 1
2 35t = : B
E b HZ S250) b
2 30] . o BE
AT = C ) o
P 25t g d o £ 5200 c .
i d ®2E d
g 207 B 150 ¢ ¢ i
=)
2 151
ol gAE
R B RB,RB RB RB P G CK R B RB RB RB, RB P G CK
JGJ Light qualities IR Light qualities
Bl 2 OREDER T E DG RS AR R AR L

Fig. 2 The total saponins content and yield of A. gigantifolia under different light qualities
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Table 5

Principal component analysis of the indicators under different treatments

R4y Component FRAFE Eigenvalue

77 22 5Tk % Variance contribution rate/ %

ZE BTk Cumulative contribution rate/ %

1 12. 311 61.554
2 2. 844 14. 218
3 1.314 6.568

61.554
75.772

82.340
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Table 6 Comprehensive score of PCA on different light qualities
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R —0.65 1.95 —0.76 —0.21 6
B 1.02 —0. 64 1.13 0.74 2
R, B, 1.55 0. 64 0.74 1.33 1
R,B, 0. 89 0. 31 —0.99 0. 64 3
R, B, 0.28 —0.93 —1.54 —0.08 5
R, B, —0.67 —0.85 —0.16 —0.66 7
P —1.03 —0.84 0. 86 —0. 84 8
G —1.53 0. 38 0.52 —1.03 9
CK 0.14 —0.03 0. 20 0.11 4
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