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Abstract: In order to clarify the influence mechanism of light quality on the growth of Loropetalum
chinense var. rubrum callus and the synthesis and accumulation of secondary metabolites flavonoids, to

provide a theoretical basis for man-made regulation of the yield and quality of its cell products, we used,
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the callus induced by L. chinense var. rubrum leaves as the test material in this experiment with the dark-
ness (CK) as control. White light (W), red light (R), blue light (B), blue-violet light (BP), and blue
light + UV-A (B+UV-A) and UV-A treat for 15 and 30 d, respectively. Through comparative analysis
of callus growth, physiological indicators, anthocyanin and total flavonoids content, we explored the effect
of light quality on L. chinense var. rubrum callus growth and flavonoid content. The results show that:
(1) compared with CK, several different light quality treatments can increase the dry and fresh weight of
callus. Among them, R is more conducive to the increase of callus fresh weight, B+UV-A and UV-A are
more conducive to the increase of dry weight, and there are some genotypic differences in the influence of
light quality on the dry weight of callus. (2) R, B and W treatments can significantly increase the solubili-
ty of L. chinense var. rubrum callus sugar content, among which R treatment has the highest value-add-
ed, B and W treatments second, and other short-wave treatments slightly increase or decrease compared
with 0 d. (3) Short-wavelength light quality treatment significantly improves the callus of L. chinense
var. rubrum. Among them, B+ UV-A treatment has the highest value-added content. (4) Short-wave-
length light quality treatment is more conducive to increasing the PAL activity of L. chinense var. rubrum
callus. Among them, BP and B+ UV-A treatments are the most significant. (5) Short-wavelength light
quality (B, BP, B+ UV-A and UV-A) can promote the synthesis of anthocyanins and flavonoids in the cal-
lus of L. chinense var. rubrum , while R treatment play an inhibitory role. It was shown that short-wave
light quality B, BP, B+UV-A and UV-A treatments can promote the synthesis of anthocyanins in the cal-
lus of L. chinense, B+UV-A and B treatments are more conducive to the increase of total flavonoids con-

tent; Moreover, there are certain genotypic differences in the influence of light quality on the dry weight of

callus, anthocyanin and total flavonoids.
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Table 1 Test light source control system

N W Jef A AR S
ﬁyﬂﬂ e ) 7'6; Hf_;ﬁ U (% Photosynthetically
Light . . The ratio of ) JOSARE T
Light quality ) Peak wavelength/nm active radiation
treatment luminous flux y 1
/(umol » m es )
CK MEE Dark — — —
5t White 100% T4 4 K 261 Full spectrum of plant growth 60
R 2156 Red 100% 622~710 60
#% Blue 100 % 460410 60
BP W 4256 Blue violet light 100 % 390~420 60
B+UV-A %% Blue +UV-A 1:1 460+320 60
UV-A UV-A 100% 320~400 30
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2 AAXFENBGEHAEKHFME
Table 2 Effect of different light qualities on the growth of callus

e Ak B i} [a] fef # Fresh weight/g F & Dry weight/g
Light Treatment
treatment time/d H1 H2 H1 H2
0 2.00%0. 00 2.00%0. 00 0.09%0.02 0.08+£0.02
CK 15 2.1740.09ab 2.344+0.09b 0.11+0.01b 0.10+0.02b
30 2.82%0.29%a 2.82-0. 44ab 0.15-£0. 02ab 0.102£0.01a
15 2.297+0. 15a 2.52+0.37ab 0.12+0.01ab 0.10£0.01b
w
30 2.59+0. 25ab 3.22740. 28a 0.1540. 04ab 0.13+0.03a
15 2.2740.03a 2.4740.17ab 0.144+0.02a 0.112£0.01ab
R
30 2.86+0.12a 3.52+0.03a 0.17£0. 04a 0.13+£0.01a
15 2.08+0.02b 2.57+0.09ab 0.114£0.02b 0.11£0.01ab
B
30 2.05+0.02¢c 2.3240.16b 0.10+0.02b 0.13+0.02a
15 2.26+0.05a 2.5940. 16ab 0.13%0.01ab 0.112£0.01ab
BP
30 2.727+0. 14a 2.64+0. 04ab 0.17+0.02a 0.10+0.01a
15 2.11+0. 17ab 2.62-+0. 30ab 0.12-+0.01ab 0.14-0.01ab
B+UV-A
30 2.5940. 32ab 3.2440.81a 0.18%40. 05a 0.13-£0. 04a
15 2.06+0.02b 2.88+0.37a 0.11£0.01b 0.16=+0. 06a
UV-A
30 2.224+0.05bc 2.65+0.69ab 0.12+0.01ab 0.13+0.01a

e HL B REA 155 H2, MRBGE ARG T8 FR0R 7 51 [5] — 4k B [ R 450 B2 [ /9 22 57 35 1k (P<<0. 05), T IA]

Note: H1. Huaye jimu 1;H2. Xiangnong fenjiao; Different normal letters in the same column indicated the significan difference among differ-

ent light qualities under the same treatment time point (P<Z0.05), the same as below
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Table 3 Effect of different light qualities on

the content of soluble sugar in callus

Jehb Ak P B[]

RIS il s
Soluble sugar content/(mg+ g ')

Light Treatment
treatment time/d H1 2
0 28.624+2.17 23.1441.73
CK 15 23.8641.66b 20.6840. 86¢
30 27.8840.87b 21.0740. 84e
15 30. 1442, 24a 24.1040. 31ab
w
30 32.3041. 34b 28.154+1.87c
15 31.06=+1. 38a 25.85+1.98a
R
30 36.69+1.51a 34.7541.19a
15 29.8341.19a 24.944+1. 29ab
B
30 30.92+1.92b 30.47+1.53b
15 25.10£0. 46b 24.46=+1. 31ab
BP
30 26.0140.81c 25.76+1.09d
15 24.0740. 24b 25.3940. 88ab
B+UV-A
30 24.117£0.63c 25.77+1.06d
15 24.2341.97b 23.7642. 46bc
UV-A
30 24.514+1.77c¢ 25.5540.81d

34.22% , o2 B AT W, B & T A B (P
<20, 05) 5 AbFEE 30 KIF.R ACELA) H1 A1 H2 A9 7A]
VS A i A B3k 36,69 M 34. 75 mg e g L. O
d I3 3G Y 53, 7706 A1 50. 17 %, Hik 2 B #
W;CK.BP.B+UV-A fil UV-A 4F g H1 f1 H2
AR S R AR — e A 22 R, HL #
ETRREHS,H T BHUV-A AR 30 K5 0 d 4
FERFET 15.75% .1 H2 By nl s MM & BB T CK
TR Z 4, BP.B+ UV-A fl UV-A 4b 3 #K W& A
o,
2.2.2 MDAEE MHFE 4 /AL LM 15 X, B+
UV-A A3 A) H1 ) MDA 74 4. 82 nmol » mg ',
BP 4bPRAY H2 f) MDA &84 6. 14 nmol » mg ', &
T HABALFRL (P<C0. 05) ,R A4FE HI F1 H2 i MDA
A B A, A & 2. 11 A1 2. 37 nmol « mg ' 4k
A 30 K, E T B+HUV-ASEFR HL f1 H2 &
P 2L MDA & 38 3 e , 43900 5. 23 1 7.69
nmol » mg ', 0 d BN T 95. 88% 1 196. 91%,
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BT 58.49%; BP 4L ¥ H2 B9 PAL 7% M & ik
53.57 Ueg " #Wf&HE, L0 dBIINT 44. 7%, 1 R
AEFE H1 AT H2 () PAL 35 M #6 h fx %, 4 51 2
14.34 U g " #EEM11.52 U g ' fdE, BP M
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Table 4 Effect of different light qualities on MDA

content in callus

e N MDA % it
Jt@ii 4b FR A 1] MDA content/(nmol + mg~ ")
Light Treatment
treatment time/d H1 2
0 2.67+0.19 2.59+0. 26
CK 15 2.64+0.12d 2.60+0.12cd
30 2.79+0. 16¢ 4.757+0.09d
15 2.79+0.12d 2.69+0.11cd
w
30 2.7040. 16¢ 5.2040. 29¢
15 2.11£0. 05e 2.3740.09d
R
30 1.96+0.07d 4. 40+0. 18d
15 4.512£0. 25b 2.88-0. 63cd
B
30 4.89+0.12b 5.40%£0. 18c
15 4.494+0.13b 6.14+0. 36a
BP
30 5.114+0. 05a 6.99+0.22b
15 4.82+0.12a 3.07+0. 08bc
B+UV-A
30 5.2340.07a 7.69+0. 36a
15 4,23%+0.08c 3.46+0.09b
UV-A
30 4.7240.13b 6.71+0. 14b

2.3 AEAXFRMNAGEHLEMERYRSENFME
2.3.1 #BEEESE WE 1 iR B R4, K
AAEFM 0 d F) 30 d HI Al H2 W46 (6 K17 & %
Wriahn, A 15 d AP BAREER) H1 R E IS
Wi, 0 d BRI T 18, 27% . 1 R FEAL T
2. 4%, HAb AL BEEH 2 M)A 8 35 (P =>0. 05) ; BP 4b 3
F) H2 BAEEFEA SR o d BN T 19. 46 %, 1
RFEMET 14.48%.

AEFREE 30 KEF,BP 4 BEAY H1 LG EFH
HRE. O 3015 pmol ¢ g ', b AL BEOAT 8 O T
51.44%, B, B+ UV-A fl UV-A 4> %] 8 fn 1
42.79% .33.65% F11 23.56 %, 1fif CK Fl W Z [A] S &,
#(P>0.05), BP fil B+UV-A A3 H2 BY4E @
ZHHREES T HMA A (P<0.05), 4> 531
T 72, 85% Fl 68. 33%, I KM J& R, LA 1. 57
pmol « g 'L O d IFREMR T 28.5% .

I MOE R (B.BP.B+UV-A fil UV-A)#]
f23F H1 Al H2 (46 6% 1 & B BP AL BRI el
%, 5 LOLT IES CHS.F3H Ml DFR i3k
AU BP AbBE 30 d J5 L H2 BB E TR H1
B 21.59% , ATRER N o H2 W5 G RH A WA
KW PAL W& MR F HI.

£5 FAEXREMAGHA PAL KM
Table 5 Effect of different light qualities on

PAL activity in callus

PAL ¥ ¥
St ab 3 Kb B s (] o —
Light Treatment PAL activity/(U » g
treatment time/d H1 H2
0 23.3241.58 37.0241. 39
CK 15 15.75+0.87cd 15.60£0. 98bc
30 17.6440.98d 14. 93+ 1. 16¢
15 17.39+1. 18bc 17.49+0. 85b
W
30 18.51+0. 82d 16.59+1. 53¢
15 15.49+0. 59d 12.97+1.15d
R
30 14. 34+0. 84e 11.52+0. 66d
15 16.53+0. 81cd 24.7341.08a
B
30 33.15£1.47bc 32.59£1.53b
15 19.41+1.03a 26.26+1.07a
BP
30 35.19-+0. 40ab 53.57+2. 14a
15 18.30+£0. 56ab 17.1140. 45b
B+UV-A
30 36.96+2.69a 52.59+2.52a
15 16. 7241, 18bed 27.0641.18a
UV-A
30 32.65+1.07cd 30.3940.81b
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