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Abstract: Morinda officinalis How is a plant of the Rubiaceae, whose dried roots are used as medicine It can strengthen
bones and muscles, nourish kidney-yang and remove wind and moisture. It is mainly distributed in Guangdong, Guangxi,
Fujian and Hainan provinces. It is one of the four major southern medicines in China. In the main production areas of
China, it is mainly propagated by cuttings. In the process of variety breeding, it is often disturbed by plant viruses. The
viruses are transmitted and accumulated in plants through asexual propagation of plants, resulting in the inhibition of
plant growth and the decline of yield and quality. Therefore, for the purpose of tissue culture detoxification of M. offi-
cinalis, the tissue culture detoxification research of M. officinalis was carried out. Thereby improving the yield and
quality of M. officinalis, which is beneficial to the protection of M. officinalis species. It is of great practical significance
to provide technical support for quality resources and the factory-based seedlings of M. officinalis. Using the stem seg-
ments as the explants, an efficient and stable M. officinalis tissue rapid propagation system was established, and suitable
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plant regeneration methods were screened out. Using 1/2MS as the basic medium, M. officinalis stem axillary buds were
used to induce clustered buds to obtain the virus-free seedlings and successfully domesticated and transplanted, the virus
detection of M. officinalis tissue culture seedlings and transplanted seedlings were carried out by PCR technology. The
semi-lignified stem segments as the explants were suitable to induce axillary buds, the most suitable medium was
1/2MS+6-BA 0.2 mg/L, and the axillary bud induction rate was 70%. Taking the axillary buds to induce fascicled bud,
the most suitable medium was 1/2MS+6-BA 0.2 mg/L, and the fascicled bud induction rate was 86.36%. The suitable
medium for rooting was 1/2MS+IBA 0.5 mg/L, with a root rate of 100%. The tissue culture seedlings were transplanted
in the 1 : 1 peat soil-perlite matrix for 8 days with the highest survival rate, reaching 93.3%. The reverse transcript PCR

was used to determine the Cucumber mosaic virus isolate M. officinalis How (CMVMO) in the tissue cultured seedlings
and transplanted seedlings, the plantlets of M. officinalis How detoxified was obtained. In this study, virus-free seed-
lings of M. officinalis were successfully cultivated through direct organogenesis, and an in vitro rapid propagation and
regeneration system of M. officinalis was established, which would not only improve the yield and quality of M. offici-
nalis, but also provide a reference for virus-free rapid propagation and commercial production and seedling raising of M.

officinalis.

Keywords: Morinda officinalis How; detoxification; rapid propagation; direct organogenesis; virus detection

DOI: 10.3969/j.issn.1000-2561.2023.05.012

gk K ( Morinda officinalis How ) iyt 5L R}
EkCRIEAY), LA, HTRIRAZ, &
KE “WKmgy” 22—, BARNFE . miE
ffE N TR, WS, 7E3REE
B A A, R 8 A AT ) Y TP B A AT
YR AR AR B, B 283 A Y A= A2 20 Pl
P RO TR S DR, s L i K 2 4
TR AN EA ToEENE L, R4 7E
T o A i T R A TR I A,
129 JE R B AE M B - Bk R #E ( Cucumber
mosaic virus isolate Morinda officinalis How,
CMVMO) ™. HFr, XFF 7 ih 5 85m F A R
WA GIRZ5Y, BERE BE 2P S A P 7 i Al
NI o S QIO R T Ry - s A T e
Koad B P& Dy mi e bR ine S48 b5 . A BRI
FAER#N, B Ehs B ER G W LB
B RO MEN R . B . FIHAZUE R
AR, (bl o, RHA LU
FARWIBRAL YR fE . 47, Hurfli xR
AT R A EE (Pineliaternata) . K7f
( Alliumsativum) | 3 (Zingiber officinale Rosc. )
791 IR, i e B i R 2H 4R SR AR IS
HA T EEmE L,

A E R AR T A R SR R 2 A
HAREF R EE X, 58— K0T %S
MR EANEFFRE, &89 %, FERER,
HH AR GELRE BN EEAENR . 2 E kAR
BA 2 F, A8 TR EAHEAESR
8, N HEAE RAEBREMEELSE A

G YR | RN PN AR S = NS S T bul
A B A A, BT sOR SMI RS = 1
MA@ AT A ZF N3 1
SR AL, XA U IR IR ATAE VR 2 ML
BlansE RIS ] LB, WREERT 2, HIHAR
Bk, BEFENAE, EQARABIK, s g
DRRCR R ARII R EAL A P IR R 2 . 5 A
b, HEGERAEBRRATES MGHANE,
SRR, HAE A A S, REAR G R A
RORR AL S, R BI0E T Z 4R R e A2
PR 2 A R B E D R B
KA IR AR S PR 4L BU SRR R R TSI
ABEATIRIE . BRI R P4 U IR R AR AT
ORI RE T, B E At L
WORZEBOM R AR A 2, S ORI
B SR B R g Pt SR T ik, O LU Rl A Y
T AR SR T A

1 R 5FZE
1.1 ##

EEL B R /)N I P S TR Ak 5 R I TR A AR 2 W 4R
H AR E oAk 28 1w A 4 bl i 5 0 5 IAAL
27 M BE 25 K2 T 09 0L E N 5 R Y
EL K AR o
12 FHik
1.2.1  SPMEARGY I At BUMARAE 9 B Rl R AR
i, BFEEES R 3 ER4, BEE TN 20 cm AR
WIWCEEL, FEES TR 20~40 cm Ab h2F AR Fifk 2%
B, PRE T 40 cm BYEBAL K522 A AL



970 o AE A F AR

%44

Bt VIBgM R R E TRGTIEG T, H 75%I0 K
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(K BELI o 2~3 cm W/NBE, OB T i 6 HE Lk R 1)
BAETH FE AT 5 7%, B =T 0.1% %=k ok
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x1 BERXEBEIAEAESLENBESUR
Tab. 1  Effect of different disinfection treatment on M. officinalis How stem segment disinfection

ETRS FBAL THER A R 15 YR B R

No. Position Disinfection time/min  Number of inoculation Pollution rate/% Survival rate/%
1 HIEEE 5.5 20 84.68+1.221°° 10.3249.014"
2 6.0 17 88.89+9.624" 5.56%9.624"
3 7.0 15 73.33£11.54"cf 26.67+11.550%
4 8.0 23 39.28+3.089"M 35.12+9.165feni
5 N NN 5.5 21 47.62+8.244¢tehik 47.6248.244cdcteh
6 6.0 23 44.05+11.34°"ehik 48.2149,94 ] cdeleh
7 7.0 26 42.13+4.0078"K 38.4245.612°0cde e
8 8.0 13 38.33+12.58"H 30.00+8.660°"
9 N NN 5.5 26 61.58+5.621°%"h 50.0045.560 "
10 6.0 22 58.9343.094¢defen 49.94+7.230% "
11 7.0 19 58.72413 75t 42.06+8.3 64 cdeteni
12 8.0 25 56.48+10.43%feh 36.1142.408"cdeeni

E: R AR/NG FREROR 27 23 (P<0.05),

Note: The different lowercase letters in the same column indicate significant difference (P<0.05).

x2 AEBMUZERFFSER
Tab. 2 Induction of the axillary buds of M. officinalis
How in different sites

®3 TEEFRETERRZRBFHERRR
Tab. 3 Growth of axillary buds of M. officinalis
How in different media

g MR PHRERRE e
Position Number of Average mumber of Axillary bud growth
explants axillary buds induced y g
Il 30 1.37£0.56"  10~15d K HH
2B L BAMEK K
MR, DEFRZH
B—MAERKA
RPNt 30 1.90£0.55"  10~15d KA@M
£ B ML, BAAERER A
ZE, AR LEA
S N 30 1174038 15~20d Wi%, 4
EB AR KR,

RO K RN 2
T SRR A F NG FRER R 225 B3 (P<0.05 ),

Note: The different lowercase letters in the same column indicate
significant difference(P<0.05).

FRHE IS R AR RRNL, S5 R WoR A
E IR RS (£3, K1), DEEIEAR
FifbZE B AME R, ER T & A 6-BA 0.2 mg/L
1) 1/2 MS ¥ dkrh, KB s IR ZE,
ZFAERRE R (K 1A) , EEREAFRZEE
W RMFTE MS Hi R S rp A KOO, 2R
3 (E1B) , %A 6-BA 0.2 mg/L iy MS K 3¢
Ferp gy MO A OB SR (8 1C) .
24 AEFEBBEZFEIMEFFSE NN
Ph 172 MS ¥ 3o S a5 57 08, Rk

Fifedk AL KM A Ji 285 5 T ZF R KA B
Culture Plant growth  Rate of axillary buds Axillary bud
medium regulator induced/% growth
MS 56.67£23.09"  ZEWEES | AR
PRBEAE
0.2 mg/L 6-BA 73.33£11.54*  ZER L
hIG
1/2 MS 0.2 mg/L 6-BA 70.00£10.00°  ZEVE A KORAL
KA

H: FAEEREARENE FRRR2E 5 BE (P<0.05),
Note: The different lowercase letters in the same column indicate
significant difference (P<0.05).

FEBCEEIY 6-BA 5 NAA ik ol &5 S e k2%
BENAEZERRE IR I F Bk R 25 By A 25 A A )
BRIBE SR A ROR AT BT, g5 5R ek 4 fn
Kl 2 fin. 6-BA 0.2 mg/L 1) 1/2 MS K353 A=
ZEAFRIRT] 83.33%, MEZFARKRMEL:, A
EIREGEE; 2 6-BA BRETHEE] 0.5 mg/L i,
A ZEIE R T 3 46.67%, 57540 2 41
BREESME, DNAEZEAKEE, R4 H
MBS LR SE; #E 0.5 mg/L 6-BA RYJERE [ F
ISI0.2 mg/L BY NAA , A= 2R S G BT L7+,
Al3E 73.33%, A ZEAE KRB Frelcss: , (H2H0
G N ZEM B B B AL IR G ATI IR AE o
25 AEEREFEFEBHERXERPEIN
SAILL 12 N6, N6, 1/2 MS MERIEFRIEL, iR
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A: TH00.2 mg/L 6-BA 1) 1/2 MS 55555 B: MS 25 FIRE3R5E; C. ¥ 0.2 mg/L 6-BA 1Y MS R 3k,
A: 1/2 MS medium supplemented with 0.2 mg/L 6-BA; B: MS blank medium; C: MS medium supplemented with 0.2 mg/L 6-BA.
Bl BRERXIFARULERBRFFESERKER
Fig. 1 Growth of semi lignification axillary buds of M. officinalis How

R4 FTEBEFEEBRRZERMAEFHERKR

Tab. 4 Growth of fascicled buds of M. officinalis How in different media

KRk T AE K55 NG 37 AR ZFHE KA L
Culture medium Plant growth regulator Rate of fascicled buds induced/% Fascicled buds growth
1/2 MS 0.2 mg/L 6-BA 83.3345.77" AR R . 2IR&SA
0.5 mg/L 6-BA 46.67+20.81° HIBE IR LIS , o B legn, K28

0.5 mg/L 6-BA+0.2 mg/L NAA

73.3345.77%

R AR RAF . MR 11 BB RS L B 5

T FFEEREARNE 51318 22 5 3 (P<0.05),

Note: The different lowercase letters in the same column indicate significant difference (P<0.05).

B2 BHRXBFESAEFERKRR
Fig. 2 Growth of fascicled buds of M. officinalis How

TRV R LY IBA, FivE s A EL el R 2
MR B IR AR G R ZE A AR [ 26
B AR LR RSO, SRR 5 M
K3, ELERRZEWAEA N 0.5 mg/L IBA 1 1/2 N6
KA 1.0 mg/L IBA 1 N6 Jigedk, R #A
WL, HEEKZFEAE N6 Hige kb A KR
B, MPMrEEE, EWANELL, U Ne K
FrAHETFAGE B WO AR RSN [F] v
JE IBA [ 1/2 MS B3R 3Rl 448, (HYE IBA
W 1.0 mg/L B 1/2 MS B3 5Lrh sl < 4=
WML,
26 ARXBEFRITAZEEHEHEBRNOZN
FREECR M EM T K = 4~5 om J5, M4LKE
EMEFIMEN S dE 8 d R E S A ARFZEA

*5 BHXFHERNERER
Tab. 5 Sprout rooting situation of M. officinalis How

Hra A T8 45 5 AR
Culture medium Plant growth regulator ~ Rooting rate/%
1/2 N6 0.5 mg/L IBA 0%

N6 1.0 mg/L IBA 0%

1/2 MS 0.5 mg/L IBA 100
1.0 mg/L IBA 100
1.5 mg/L IBA 100

e FAVEEEEAR/NG FRERR2ZR B (P<0.05),
Note: The different lowercase letters in the same column in-
dicate significant difference (P<0.05).

BB EE, SR AESE (£6). 3
PRI TR 5, 285 8 d MR Al RS % i A7 1%
KB ET SdH, JUMEEY, M%W 5 diT,
HoR -+ SEEAE 1 1 B R RS R R,
IKF| 88.90%; MHRIIFEIN 8 d I, Fk T ILE
B 1 1 A IR 1 s 1 aX 2 AR AR
TR, B8 93.33%. P 5L ok Fok £
WA 1 1 flE R IEA 1 1,
27 BHXAEHSBRHEARSARTEN
FIH RT-PCR 32 K6 0 E24 sk K b 24 1 5 [3)
TR R R RIS O, 25 R NE 4A R, R
P AL 3 Tk Rk ( Cucumber mosaic virus
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L = J L\___,,
C D
A: TN 0.5 mg/LIBA B 1/2 N6 155 %5; B: %I 1.0 mg/L IBA /) N6 ¥iF#3k; C: %0 0.5 mg/L IBA Y 1/2 MS }iFe 3k,
D: ¥Rf0 1.0 mg/L IBA (% 1/2 MS 53535, E: ¥ 1.5 mg/L IBA 1Y 1/2 MS K 5,

A: 1/2 N6 medium supplemented with 0.5 mg/L IBA; B: N6 medium supplemented with 1.0 mg/L IBA; C: 1/2 MS medium supplemented
with 0.5 mg/L IBA; D: 1/2 MS medium supplemented with 1.0 mg/L IBA; E: 1/2 MS medium supplemented with 1.5 mg/L IBA.

B3 AREBEFEPEHRAEFHFSERRRL

Fig. 3 Rooting of fascicled buds of M. officinalis How in different media

®6 BERRXAREREHEBHER

Tab. 6 Transplanting results of M. officinalis How in different substrates

ETRe) R a5y He i) poxeging | Bk FoARAF AL BARAFIE %
No. Substrate Proportion Seedling time/d Quantity Survival number Survival rate/%
I HR+ . BERE 1:1 5 17 15 88.90+10.18"¢
8 15 14 93.33+11.55"°

2 HoRt. BA 1:1 5 15 7 46.67+11.55
8 15 14 93.33+11.55%°
3 Hkt. A, BIRE 1:1:1 5 18 13 72.2149.624°%
4 g+t Ba 1:1 8 16 11 68.89+10.18%

T SRR A A /NS PR R 25 3 (P<0.05),

Note: The different lowercase letters in the same column indicate significant difference (P<0.05).

A T i J 2 99 2 46 I 485 2R s M : DN marker D (100~2000 bp); 1~5: 55— %1 51 CMVMO1 438745 ; 6~10: 5 —XF 514 CMVMO2
Y=Yy 11~15: B =0514) CMVMO3 §7 34728, B: Bk KB RR A5 ; M: DNA marker C (100~1200 bp); 1, 5. 9:
NIRRT 20 6. 100 NIFRREAI L EOREE AR 3. 7. 11 RIFBIE SR
4, 8, 12: RMBIE R,
A: Detection results of virus in field susceptible M. officinalis How; M: DNA marker D (100-2000 bp); 1-5: CMVMOI amplification of the
first primers; 6-10: CMVMO?2 amplification of the second primer; 11-15: CMVMO3 amplification of the third primer. B: Detection results of
virus in detoxification seedlings of M. officinalis How; M: DNA marker C (100-1200 bp); 1, 5, 9: Tissue culture seedlings of M. officinalis

How with small leaves and black stamens; 2, 6, 10: Transplanting seedlings of M. officinalis How with small leaves and black stamens; 3, 7,
11: Tissue culture seedlings of M. officinalis How with large leaves; 4, 8, 12: Transplanting seedlings of M. officinalis How with large leaves.

Bl 4 RT-PCRFZHMLER
Fig. 4 RT-PCR virus detection results
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isolate M. officinalis How, CMVMO ) i1y 3 %f
51 E ] %k B AR s B - L EOR AR BEA TR, 26
ZXF51Y CMVMO2 (e St 5 PR IR
ARG, ELR R ZH 35 15 B R 34 ARG A e
Fmse R, UINZH AR A R T SR R
JI 75 1 AT IR CMVMO Ji 3 (51 4B ),

3 itig

ARG T M R A LUE R H AR M IRE AR
%, HeBrsr AR . Hod st
DL B R R ZEAR B 2R B g M kL, BT ST T
— & [ R A A B P Ew N B R HOR
TR R AL I EL ek KNI SME R T
S, P A AL o Btk IS
2R DR, WEKET AR E 2,
IR AE T ORI R, R A 5 2 FH
BRERERRET BERHLEFRER, &
FEANG AN G B, BRI s LR
FEE

R, FH B R A R 22 B AR S ME
A, XS RERCR B A B TR] . AR R T
BEALER T, CEAR B ZEBLITE YRR, R
FAX R, AR ZEBOR 4 s X A AR AN
M52, MMREARBGE 2, M2 A B ZEBOE Y
FEORENEE Y, EEEI NI LK
HEMNGERE. DERREWASE, 5T AR
WA HA S R, Horb DR B 2L Bk
ARG, R HE R m i) R BRI, SIS,
VEPEAN R 22 BB M AME IR, HCZFE I & A1
LA AHTR], ZEBOAS [R] UM B8 55 I 2 E T
58 B S5 AR AR R AL . BIEER AL . AR
fio ISR RZBONMENA SICE, BaZ, H
oK, WL, AR5, Be R KRN Y
T AR PSR ST A, XSRS Tl
Brmh s g SR — B AT LA sk R ZE B AT
BHE SR, JFiE— P15, HOE S hoil R 9 Ak
AN 6-BA 0.2 mg/L ) 1/2 MS B 553k, Bk K
HRLR SMER MR G R 2R B SR, ki
B, WETFHESRE. AP UK EAR
Bt 2R Bos S R ZE A RL . A Ak iE T8
5, AR CURROR AR R ok IR . DLZE B
SR AMER, R TE 6-BA 0.2 mg/L
) 172 MS 55 ( 5%S 22BMEF 3G 97 2
FATE ), A ZERY 5 R I5 3] 86.36%, MK

e BB B R ME 1 A 1 AT R i LA R TS
R, e TR BRTE A bR A s 3 Y R
T E AR, AR, BT, HHEk
AR BERA FE A RO B A
4 WO HEE M KRR R . A
F B ORK R, o B 0 S B K
it %, REMRIET . ARl b Bk KR R I
M+ B R EE Rk, EAME, LW
i, NEMB SR AR RS, 2 SEURREE,
L, SRR AW R, r B ok
T 5B HAEIE ARG, BRoK A #ESME.
WFFTLE SRR M, B 1/2 MS Ri3R3E4E N
FemR g3k, AR ACRZL Lk B N6 KR 3R L1
I, x5 H MR R Sk EAECPO %) 2
3L KPR T RS A R, HE R
ZEHAE N6 83 i AR KRB 2, it 74
%, EEIED, HENR N6 i REn R
TREEMTE. WA, ARFRLHET RT-PCR 1
5V v D K I 1 T AR e B - T R
B (CMVMO ), 455 % 0 ik R 5 25 1 © 0 it
Browass, ARk, AZUERBEART ) Z N H X
T E 2GS R L, ARRFSTIA il it 4 41
R H AR DS E  R R R 2 5%, R
ELR RN S I S T e = it 5%
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