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Abstract: [ Objective] There are phenomena such as vitrification and poor growth in the tissue culture process
of Monochasma salvatieri . The experiment aims to explore whether light quality has a strong seedling and alleviates
vitrification effect in Monochasma salvatieri tissue culture, in order to provide a theoretical basis for the large-scale
production of Monochasma salvatieri. [Method] This study used two superior clones of Monochasma salvatieri as
materials to compare the differences in tissue culture seedling growth, physiological and biochemical characteristics
between pure blue light, pure red light, red blue 1:1, red blue 1:3, and red blue 3:1 with control fluorescence.l Result ]
(1) Pure red light significantly promoted the seedling height and dry weight of JXFY 1. Compared with the control,
pure red light treatment increased by 16% and 14%, respectively. Pure red light, red blue 1:1, and red blue 1:3
significantly increased POD and SOD activities. Compared with the control, pure red light treatment increased by
99.8%, 74.5%, 47.3%, 89.5%, 157.3%, and 95.6%, respectively; Pure red light and pure blue light significantly
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increased the content of soluble sugars and soluble proteins, with increases of 102.6%, 33.7%, 42.4%, and 41.4%
compared to the control, respectively. Pure red light also significantly increased the content of carotenoids. (2) Pure
blue light, pure red light, red blue 1:1, red blue 1:3, and red blue 3:1 treatments all significantly reduced the glass
transition rate of ZJLS13. Compared with the control, the glass transition rate decreased by 64%, 87.9%, 45.5%,
69.7%, and 60.6%, respectively; The POD activity and SOD activity under pure red light treatment were
significantly higher than the control, with an increase of 20.9% and 46.7%, respectively, compared to the control;
The soluble sugar content and soluble protein content under pure blue and pure red light were significantly higher
than the control, with an increase of 31.7%, 26.3%, and 62.5%, 66.3%, respectively, compared to the control; The
chlorophyll a, chlorophyll b, and chlorophyll (a+b) under control were significantly lower than those under pure red
light treatment. (3) Using the membership function method for comprehensive evaluation, pure red light treatment
had the highest comprehensive score in JXFY 1 and ZJLS13 tissue cultured seedlings. [ Conclusion] Light quality
has a significant impact on the growth and physiology of JXFY1 and ZJLS13 tissue cultured seedlings. Pure red
light should be chosen to promote the growth of IJXFY1 asexual tissue cultured seedlings and reduce the vitrification
rate of ZJLS13 tissue cultured seedlings.

Key words: Monochasma salvatieri Franch; ex Maxim; LED light quality; growth physiology; vitrification.
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DAABREL B FF ORI 2 ANVD IREEE AL R G 2O MRE (905l 508 IXFY 1 AT ZILS13), Hr X
FY1 BUETTF B, ARG AAEA KIS, ZILS13 BUEAWNTINK, 4155 b A (e B Fs fh 7™
SR, WEHBEELENZML T, T MS+5.8g/L BilE+30g/L BEEFE+BA0.5-1.0+GA0.2-0.4 {154
BgRst b, EIEOEIT OLREERE 40 nmol/(m2 « s D+ HRFE 25+1°C, YRR 12h/d £ F it 1755
7, BiF%20d 5, BEALERCEKORDLEHRS —80 RS20 1.5 em) BB EE A B R

1.2 3 it

PLLED Z006 R (FEPHK 640nm) AN B (EPAK 464nm) AR, WEEILL NN 1/0. 173, 1
/1v 3/1. 0/1, 43%Ifai#kJy 1BOR, 1B3R, 1BIR, 3BIR, OBIR, 5 FhAbFHAL, FfLAFHHE 56T W AE %t
Mo % JE A T AE T POAT PTG 3R 7 d JEBENLT B 6 4, BR2H 24 i, BRNAIERR 6 MREFT, 40l
B TAFEDER (B0 s, B9 45d e A, AEBRAS, JOREATT, AT R &OGIR
SRR, R —80 ARZERM 2cm E4GTRRE, HABK R BT OLRGREE 40
pmol/(m2 «s ). JEJE 254+1°C, JGHAIIE 12h/d).

1.3 $BFRNE R E

131 B A44F  MEHERAR AT RIS, 55 45d BUREEAT MR 22100 | 6 S AT F e
HdEAT G TEH R B BB A0 R AT, R sl e MR B 0 BB K i KR, ZE TR BE 9 AR A0 %t i
AR, WE Y EREATIE . A B 6 MR, FARSEN 0.1 mg (11K 5e )
fIEEE, HoK PR E T 105 CHAM AT 15 min-20 min, T 80°CHTEIEE G, HHE TR FIET
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132 Amgqn g SRESAERINENE L Fabs (&4, 2012), HEEMEHE MR, 1E
PR AT YRR A R AR A 4 e e BT, R LG (R RN 3 T M s i R BB S 1 (SOD)
T 5 AR 2 D o) 20 U A P ' T S AR P SR BREE VR R R, T I BRI v I s i S A P B 1% (PO
D).

1.4 BiESH

H#i R A SPSS22.0 HEAT G0, SiEAT IR AT 255 EK % (Normal distribution and homog
eneity of variance test), ZRJGMIHRIZETTZ M (One way ANOVA). A[FEDGFANE IMETE 5%H) B2
PE7K-F R i Duncan 2 s LU, ARKHNA BEAH 1R FH Person 7041, FFH Origin2021 #AT1E .

K H SR8 R BUE LR G & DU KA AR R AT PR (RS, 2010), S8 R BUE TR ALN:

WIR R R SR A K 2 IEME, WARKN:

U(Xi) = (Xi —Xmin) /(X max—Xmin) ,
i=1, 2, 3, -, n; WERE AR SAREAEKEFAES, WAK:
U(Xi) =1—(Xi—Xmin) /(X max—Xmin) ,

i=1, 2, 3, *, no A UX)NTRIRIBFRHISRBREUE,  Xi AFEARIEM, Xmin M1 Xmax A
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N 7.99cm A1 0.80cm, S FCTALZLIGACHE, SXIEAHLL, ZBZ006AbBET, 230N T 16%A 14%; T
FEX N BRAR, BT HAb AL, SXIEAREL, AEDS N AAEZI6 T 2l E 1 143%M 100%. 1E Z]
LS13 HiGi . X TNRBERER S, N91.7%, BEE THAMGE, SXEMELL, s, diga
b ZLEE T: 1L Z0NE 1: 3. 00 3: 1 AREEFIBEE R DRI T 64%. 87.9%. 45.5%- 69.7%A1 60.
6%; XFHET A R HO0N 20.22, BFEMTAEOCAR T, SxTMEAL, AR TN T 29.8%.

F 1 NENEX IXFY1 BigEE  EFRa0EN
Tab. 1 The effect of different light qualities on the growth indicators of JXFY1 tissue cultured seedlings

b Hi ] fizau s FHE WA H5H RAL

Treat Height/cm Stem spacing/cm Fresh weight/g dry weight/g Vitrification rate/% multiplication factor
Tl 7.99+0.83b 0.80+0.04b 0.68+0.09a 0.07+0.006d 0.000a 19.34+0.92a
T2 6.72+0.52d 0.58+0.06¢ 0.87+0.18a 0.17+0.007a 0.028a 19.36+1.38a
T3 9.324+0.92a 0.91+0.12a 0.63+0.17a 0.14+0.004b 0.000a 17.07+1.09a
T4 6.89+0.62cd 0.79+0.09b 0.77+0.17a 0.11£0.004¢ 0.110a 15.86+1.33a
T5 7.51+0.72bed 0.62+0.07¢ 0.70+0.11a 0.11£0.011¢c 0.000a 19.90+0.95a
T6 7.80+0.89bc 0.72+0.05b 0.79+0.16a 0.12+0.030c 0.028a 18.13+0.87a

e Tl T2. T3, T4, T5. T6 A MRRIOEKIM, A, 2, aii1: 1. 4l 1. 3. 4l 3: 1. [WFEERE AR /NS FRERR AT
ZIAZEREZECP <0.05 ). K.

Note: T1, T2, T3, T4, T5, and T6 represent fluorescence control, pure blue light, pure red light, red blue 1:1, red blue 1:3, and red blue 3:1,
respectively. Different lowercase letters after the same column of data indicate significant difference between treatments( P<0.05 ). the same belo
W.

2 REJEEN ZILS13 A KRR
Tab. 2 Effects of Different Light Quality on Growth Indicators of ZJLS13 Tissue Culture Seedlings

Ak B ] EfEs S TH WA VRS
Treat Height/cm Stem spacing/cm Fresh weight/g dry weight/g  Vitrification rate/% multiplication factor
T1 8.18+1.17abc 1.11+0.29a 1.067+0.22bc 0.175+0.04a 0.917a 20.22+1.13b
T2 9.22+1.32a 0.85+0.17b 1.45+0.36ab 0.213+0.04a 0.333bc 26.25+1.95a
T3 9.63+0.33a 1.1540.25a 0.96+0.43¢ 0.215+0.02a 0.111d 18.08+0.94b
T4 7.45+1.54bc 0.93+0.06ab 1.21£0.14bc 0.176+0.02a 0.500b 16.41£1.78b
T5 8.83+0.91ab 0.85+0.15b 1.14+0.28bc 0.20+0.03a 0.278bc 19.44+1.45b
T6 6.93+1.56¢ 1.05+0.08ab 1.66+0.29a 0.20+0.03a 0.361bc 15.72+2.02b

2.2 FEFERER 2 MPRK BEERAREMAAERXEGERZNZM

JEIHR 2 M RTEHE RASEHD A B RIA BEREm (B D, £ IXFYL AR, W rets
RagBEERTAE 1 3. 4853 1 A8, 5aifis. 4igok, a1 | REREFEEREES, M
2R3 b IS ER BT 1 3. 2005 3. | A3, HEES TAE AT M TRZEHE b
ROERER T, 40 1. 1. 48 1. 34N, 78 ZILSI13 AR, XTI TNRMaE a. 4k
F b ULMEGER (atb) HRZFMTALOGLE, HEESTAR GG, KHY MR LR EZE
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Fi2 W, SOD . POD J&VERI AT LU MY 32 A5 55 BRERE okl L5, 20200, 1A 1ER ISR HoLRE
FMHAA RS FEHEDENENTEE AR . AWK, SO, 284000, 200 1: 1. 40 1: 3 4
R IXFY1 4855 POD J&PEA SOD JEMEAS 2 1 BB s, X UEHIX 3 Pt db#H nf DU 582 m s
HIPUEARE J, INIMAESFIRR RS 38 o S A4 W I G 2 o DG TUE RE VR 4% T I PR A ) i 1t 2 ) &
B, nEVERERER SR PN (Zhao, 2023) i nIVEMERR (IR URFHEMI A RE D CROBREE, 2
019) , —FH S B —EREEE o] DU BB Y8R B AE KRN & B 7K F- (Hanson and Zhao,2022) , Y65
WEEREARR KRR R ZER, W, Baie S ima R T Em &8 (GHlEE,
2022), EIXHEBEEE MR BE RO (BRUKELZE, 20200, ARFRAEI, 4840 R4l e ab R o] bk
BRI AT A B 19 3 T R I R, 1K s H B T RN R T 4 T R AR 9 AR OIR BURT R
BHACFHIX BT 45 ERrik, SFARKRIGH IXFY 1 85, a2 'sabH fe ik 2B 5 (R T S0R .

WAL R AR AT AR T IR SR K BRI WA AR B AR IR, 3 WL TR R TR (X
P, 2022). BEFSAGFR LI T2 RO (R B T I AR B, SRR RS T D, IR BRI R ) T
MR AL, SRTT, ERFFT ORI, AR BRI F R NTES R DIRE B IEFIRE,
BRI FAFROL RS, 2023 ), WSINAMNEY) Cik#ess, 20210, WINZ % (Sreelekshmi and Siril, 2020)
PR R AL (Zarate-Salazar et al., 2020) %5777k, XL yELREIA R — @ R . i X LE &AL FE &%
B, ST AL B B 2 5 SEIL) — M7 2, LED R REJT (8 PREE (R HI AN R IO BT L, FF ELARXS 52 64T ket
A LARD BEAE, DAt 55U LED SGBACBEREE M ZILS13 HEs M Bastl, 4k, ZILS13 A
R AEDCIT IR BB RIE S 91.7%, 2hiEk. aigok. 40is 1: 1. 48 1. 3. 4045 3: 1 b3y
RE 0 & PR B B I Bas A, o UL RO el s LR T 87.9%, iX 5 Muneer %5 A (2020) #f 5T
SERAL, HAF A BRI, GRS LED PR 1 A A 17T 22 M BB AERE, 534k Zarate-Salazar % A\ (2
020) 7ERFFEA MR I, ZAEEN 1: 1 IR, Lippia grata M 3SR FRE T 61%, #E—2%
PrRBL, ARLGAEE T, AMUNFRIC T ZILS13 A w B iR, R ESRm 7 Hits Rk, POD M
SOD V& PE. RIVEVEREFI AT I MR 8L (1 10 & s DL S AT IS PE R RN ATV ME B L i, X S MROC S B T 45 AR,
HF R, I EFHAE NP3 m SOD. CAT MIEHGTE (M=, 2023). XEMRELLL
JEAERRAE ZILS13 35 i BB R I RN L5 iy 1 4B G & Re T LA P, AR T SR8
IR B BCR

4 &t

AHI FEIE R TN AE v [ R B B AL W B AR B P R, R B T AE KBS IXFY L 41
B, S RSB AR B — R MR, Hrh LA U B i, AEAT e REs SR mn LR T bR v . T
K4 MELL. POD Al SOD W&, TIETEREAI I IE M R A0S &, AP R RO, o T e
A ZILS13 5, A4t R RO B AL TR, FCAE NS ORI PR B M, IR a4
E 4R, POD M SOD ik LUK T VA MR MEAT T VA 3 A & i, Tk B AR LR AL I VT
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