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HUANG Ao-Dan', LAN Zeng-Quan'", WU Tian’
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Abstract ; Using noni ( Morinda citrifolia) leaves as explant for culture in vitro on 3% MS medium with different types
and concentrations of plant hormones, two kinds of in vitro regeneration modes were built. Mode I : the callus was in-
duced first, and then the adventitious roots and buds were induced; Mode II : the adventitious roots were induced,
and then the buds were induced directly. The results showed that the optimal medium of generating callus by noni leav-
es in Mode I was MS + 0.1 mg - L 6-BA + 2.0 mg - L' 2,4-D; the optimal medium that induced leaf callus to gener-
ate adventitious roots and buds was MS + 1.0 mg + L' 6-BA+ 0.4 mg - L' NAA or MS + 2.0 mg - L' 6-BA + 0.4
mg + L' NAA, Thereinto, the solution of MS + 1.0 mg + L' 6-BA + 0.4mg - L' NAA made the rooting time earler,
about 10 d, and its root system was more developed. Instead, the solution of MS + 2.0 mg « L' 6-BA + 0.4 mg - L'
NAA made it 15 d. The optimal medium that induced leaves to generate roots and buds in mode II was MS + 1.0
mg - L' 6-BA + 0.4 mg - L' NAA, Cutting and transplanting the seedlings regenerated in vitro from model I and
Model II into MS + 0.2 mg + L' NAA medium to induce rooting. Getting the differentiation of adventitious root about

15 d and complete plant 45 d. This study provides useful references for the breeding and the application of genetic
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transformation technique in noni.
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Wil , TR IR T, i iR A, i i 2 B iR
i, TV AR R K AR R SME AR T 45 5 3k A
U, ARG AV IR T R B S AN iR T S
R EE RS, LU 5 2 9 35t A% e Ak B ik PR ke
R 2 SEA

1 #8577

1.1 #

SRS AT R R P R AR R A B AR e 2 B Y
TR TG TR v, LA B . TG TR A T Y i o A
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Table 1  Different combinations of various hormone concentrations
g ## ¥ % Hormone concentration (mg + L) B g i #F e E Hormone concentration (mg + L")
Medium code Medium code

6-BA NAA 2,4-D 6-BA NAA
1 0.05 — 1.00 20 1.00 0.40
2 0.10 — 1.00 21 1.50 0.05
3 0.20 — 1.00 22 1.50 0.10
4 0.05 — 2.00 23 1.50 0.15
5 0.10 — 2.00 24 1.50 0.20
6 0.20 — 2.00 25 2.00 0.05
7 0.50 — — 26 2.00 0.10
8 1.00 — — 27 2.00 0.15
9 1.50 — — 28 2.00 0.20
10 2.00 — — 29 2.00 0.30
11 0.50 0.05 — 30 2.00 0.40
12 0.50 0.10 — 31 3.00 0.10
13 0.50 0.15 — 32 3.00 0.20
14 0.50 0.20 — 33 3.00 0.30
15 1.00 0.05 — 34 3.00 0.40
16 1.00 0.10 — 35 4.00 0.10
17 1.00 0.15 — 36 4.00 0.20
18 1.00 0.20 — 37 4.00 0.30
19 1.00 0.30 — 38 4.00 0.40

HERE(E1: D), M6-BAKEHT4.0mg - L'
B, B2 21 0 B 0 H 4 T B ) 555 5 R AL,
5 O 2 SRR 4 2 D o B h Ak S B Ak
RIGFE, B 20 d T e — OB i 1% 55 B BR 6-BA Al
2,4-DECAH A 3R 58 @ A Un] £E gk A s 7 5
HONIT B, A 41205 T g b S YRR, B
PR AW HARTE 6-BA F NAA 504l 1 1 5% 35 5
KA A S B AR S, OB R AT,
7E 6-BA YEJEH 0.1 mg - L',2,4-D #E 2.0 mg -

L', A L U8 oAb e ) e ds, 15 S I A L 4
JE AN TR IR B BT B B AT 20 d LSRR
ik 96.67% ,JF A AN WG FE AR S 5, B, 5 S
VI AR A H A B E LG IR MS + 0.1
mg + L' 6-BA + 2.0 mg - L' 2,4-D,

2.1.2 AR FEAAATET T A A LR EARR
FiEFHra KU B A SRS 2 A R

SR FRE (3R 3) R IEME ] 6-BA TCARATA E
FFNER MG, TR G T NAA (3555, 75 6-
BA ¥ 1.0~2.0 mg - L' Z[a] , REMRMMEREE NAA
VR B BRI THE5  7E 6-BA VR 3.0~4.0 mg - L'
B8], ANEARMERBE NAA Y JE 38 i msifi, R,
TE 6-BA ¥JE1.0 mg - L' NAA ¥ 0.4 mg - L Fil 6-
BA #J#2.0 mg - L', NAA ¥R ¥ 0.4mg - L'} 25501k
BRIk 70.67% ( P>0.05 ZFARE) .
R TR IR 10~15 d 24y, JFIR4r
AEMR(E 2, A)  TiEK I EBRE (K 2. B);
40 d ZEA MBI AEZE (K 2: C) o ZREAERF
ANE A 7 T R 2 W B @ A U EARAS
EHBESRAE R MS + 1.0 mg - L' 6-BA + 0.4
mg + L' NAA 5 MS + 2.0 mg - L 6-BA + 0.4 mg -
L' NAA, A5 SR 3 2 [0 2R b e s AN i 3
(P>0.05) ,H:ff MS + 1.0 mg - L 6-BA+ 0.4 mg - L
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Table 2  Effects of different combinations of various hormone concentrations on callus induction
W MGEALE  AEaR
- _ i R o A R
I Homone concentration LML @ISR BIESE SIIH gyime gpme  seieh e
= -LY Induction Induction rate  Culture ; ;
. (mg Color of Texture of  Differentation Callus
Medium Explant number of of callus days " 1 Jitv of liferati
ode number callus (%) (d) callus callus ability o proliteration
co 6-BA NAA 2,4-D callus ability
1 0.05 — 1.00 50 41.67 £ 0.47  83.33 + 0.94c 20 fi e B o+ e+
Bright yellow Loose
2 0.10 — 1.00 50 46.00 + 0.82  92.00 + 1.63b 20 gy [TV e+t ++t+
Bright yellow Loose
3 0.20 — 1.00 50 40.67 £ 0.82  81.33 + 0.94cd 20 fi ik - -
Bright yellow Loose
4 0.05 — 2.00 50 47.00 + 0.82  94.00 = 1.63b 20 e B MERINTRIN 4+ et
Bright yellow,  Loose mud
transparent
5 0.10 — 2.00 50 48.33 + 0.47  96.67 + 0.94a 20 e EAINITR N e+t ++t+
Bright yellow,  Loose mud
transparent
6 0.20 — 2.00 50 40.33 + 0.47 80.67 = 0.94d 20 i e INTRIN 4+ ++
Bright yellow  Loose mud
26 2 0.1 — 50 28.33 + 0.47  56.67 + 0.94h 15 [ TBURL BREAN ++ +
White Granular, loose
28 2 0.2 — 50  34.00+0.00 68.00+0.00g 15 £ LN ++ +
White Granular, loose
29 2 0.3 — 50 35.67 + 0.47  71.33 £ 0.94f 20 HH LU nANTTR /N o +
White Granular, loose
30 2 0.4 — 50 22.67 + 0.47  45.33 + 0.94i 15 oy 25 + +
Tawny Compact
31 3 0.1 — 50 35.00 + 0.82  70.00 + 1.63fg 15 e ¥ ++ ++
Tender green Compact
32 3 0.2 — 50 3533 £ 047  70.67 £ 0.94f 15 fi sk B ++ ++
Tender green Compact
33 3 0.3 — 50 3733 + 0.47  74.67 = 0.94e 20 sk E% _— +
Tender green Compact
34 3 0.4 — 50 13.00 £ 0.00  26.00 £ 0.001 25 Bk B + +
Kelly Compact
35 4 0.1 — 50 1233047 2467 £094 25 £ R + +
Tawny Compact
36 4 0.2 — 50 18.67 = 0.47 37.33 + 094k 25 iy o) E£3 + +
Tawny Compact
37 4 0.3 — 50 28.00 + 0.82 5533 + 1.89h 25 HEAE B + +
Tawny Compact
38 4 0.4 — 50 21.33 + 0.47  42.67 £ 0.94] 25 HiA B + +
Tawny Compact

T FSIARRENG T 2 [0 #0822 5 .35 (P<0.05) , A FEFZ M FR 22 AR (P>0.05) , FlEl, + @OALURRIFBLMERE T 22 5 ++ @O SUs AT AL
BEFE AN > Te e ) el

Note: Dedifferent lower cases in a same column mean significant differences (P<0.05), the same lower cases mean no significant differences ( P>0.05), the same

SHEREST—JBL; ++ AL ANBL M L RE T4 5 ++++ M54

a1

5

below. Differentation ability of callus and callus proliferation ability: + is poor; ++ is general; +++ is good; ++++ is best.

NAA AEAREFAIR 10 d 2247 MR R &5 T MS +
2.0 mg - L' 6-BA+ 0.1 mg - L' NAA A= MR 7E 15
d ity MR KK,

2.2 HEFSERBESAESF

M 7E 6-BA ¥R 1.0~2.0 mg - L7 85 553
PEESE 10~ 15 d, A E R A E Ik Ak 51k (A 3.

A) BRI IR ZR (B 3. B) s 359% 50 d 24347
AEZ (K 3: C) A5 MBI (81 3: D),
Hi 6-BA ¥ 1.0 mg - L' NAA ¥ ¥ 0.4 mg - L
B, ZERIAR (14 504k 2653 51 ok 66.67% F1 74% , 255 A
FEARFIANE 250 AP TR 2R s At f AR e s
FEHF MS + 1.0 mg - L' 6-BA + 0.4 mg - L' NAA,
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Table 3 Effects of different combinations of various hormone concentrations on adventitious root and bud induction by leave callus

Wi oo PERID  mRw A PN S N

T coneentaion e e MR Rootng o EIHBL AL Buddin

Medium  (mg- L") : lation Rooting 8 Growth situation  Budding g

code TS umber b e ofroot  number e
6-BA NAA

7 0.50 — 0 50 00.00 = 0.00 00.00 = 0.00k — 00.00 + 0.00 00.00 = 0.00h
8 1.00 — 0 50 00.00 = 0.00 00.00 = 0.00k — 00.00 = 0.00 00.00 = 0.00h
9 1.50 — 0 50 00.00 = 0.00 00.00 = 0.00k — 00.00 = 0.00 00.00 + 0.00h
10 2.00 — 0 50 00.00 = 0.00 00.00 = 0.00k — 00.00 + 0.00 00.00 = 0.00h
16 1 0.1 10 50 27.67 = 0.94 55.33 = 1.89d +++ 21.00 = 0.82 42.00 = 1.63e
18 1 0.2 10 50 36.67 = 0.94 73.33 = 1.89b ++++ 28.67 £ 1.25 57.33 + 2.49¢
19 1 0.3 10 50 36.67 + 0.47 73.33 + 0.94b ++++ 30.67 = 0.47 61.33 + 0.94b
20 1 0.4 10 50 44.00 + 0.82 88.00 + 1.63a ++++ 35.33 £ 1.25 70.67 = 2.49a
26 2 0.1 15 50 16.00 = 0.00 32.00 = 0.00f ++ 35.00 = 0.82 70.00 + 1.63a
28 2 0.2 15 50 18.00 + 0.82 36.00 = 1.63e ++ 18.67 = 0.47 37.33 + 0.94f
29 2 0.3 15 50 27.00 = 0.82 54.00 + 1.63d +++ 30.67 = 0.94 61.33 + 1.89b
30 2 0.4 15 50 3333+ 1.25 66.67 + 2.49¢ +++ 35.33 + 0.47 70.67 + 0.94a
31 3 0.1 15 50 27.33 = 0.47 54.67 = 0.94d +++ 25.33 £ 0.94 50.67 = 1.89d
32 3 0.2 15 50 8.67 + 1.25 17.33 + 2.4%h + 9.00 + 0.00 34.00 = 1.63g
33 3 0.3 15 50 4.67 + 0.47 9.33 = 0.94i + 9.00 = 0.82 18.00 + 1.63h
34 3 0.4 15 50 3.33 £ 0.47 6.67 = 0.94j + 5.67 = 0.94 11.33 = 1.89i
35 4 0.1 24 50 11.00 = 0.82 22.00 + 1.63g + 3.67 + 0.47 7.33 + 0.94j
36 4 0.2 0 50 00.00 = 0.00 00.00 + 0.00k — 00.00 = 0.00 00.00 + 0.00h
37 4 0.3 0 50 00.00 = 0.00 00.00 = 0.00k — 00.00 = 0.00 00.00 = 0.00h
38 4 0.4 0 50 00.00 = 0.00 00.00 + 0.00k — 00.00 = 0.00 00.00 + 0.00h

T+ RERKHEE, ++ RERKSE B +++ RER KB ++++ RER KBTS, TR,

Note: Using different numbers of plus signs to mark different growth situation of adventitions roots: + is poor; ++ is general; +++ is good; ++++ is best. The same below.

B 1 dEmH AR @A A EERREGALL B, EAATREAL, C. Mt SBm 4L, D. BiBAES0E414,
Fig. 1 Callus inducted from noni leaves A. Yellow mud callus; B. White granular callus;

C. Tender green compact callus; D. Tawny compact callus.
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K2 veEn R AR R U AN ERMIAE S AL Sl A S0A L IR
B. ML ISR C. FRAMEI IR E S D. S A,
Fig. 2 Adventitious root and bud from the callus of noni leaves A. Adventitious root from the callus;

B. Grow out developed root; C. Adventitious bud; D. Regeneration in vitro complete.

B3 R R EEEE R AL RO ER B MUK R C. AMEARE S D SR E A,
Fig. 3 Adventitious root and bud from the noni leaves  A. Grow out root along main veinb;

B. Grow out developed root system; C. Grow bud; D. Regeneration in vitro complete.

B4 BRI PR A AL 15 d A MU RSERR ; B. 30 d AMLHIR R ;
C. 45 d ZEAT RIS SE At MR 5 D 523 RTRR ML R ISR &R
Fig. 4 Regeneration plant rooting of noni leaves A. Grow out root about 15 d; B. Grow out root system about 30 d;
C. Complete plant growth about 45 d; D. Complete plant differentiation of root system.

23 BEEBAEEER (K 4.D),
A V5 TN I 58 B A A T DT JE R R
MS + 0.2 mg - L' NAA B59e0t FAk S, 10 3 it 5 &%
d ZEATED) AR A 1 2, 15 d e b i AR
WK 4. A),30d EHMEHER AR (K 4: B),45d 3.1 AEMEHEXNH F S LaI20m
JE AR P SR BRI IR (1B 40 C) FRMEH & kAR ARG AT R MR, ST T I
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Table 4 Effects of different combinations of various hormone concentration on adventitious root and bud induction direct

eSS

5 ; AEMRITR - AER ATERR - ANEZF
Witk Homone  DERIMEH R Pl E T N
S conoemimion MHENI R N X% SE ST L
. -1 Initial Inoculation . Rooting Growth : Budding
Medium (mg- L") . Rooting - Budding
time of number rate situation rate
code in ™" rooting (d) number (%) of rool number (%)
11 0.50 0.05 24 50 31.00 = 0.82 62.00 = 1.63ef 0.00 + 0.00 0.00 + 0.00k
12 0.50 0.10 24 50 27.33 £ 1.25 54.67 + 2.49h +++ 0.00 = 0.00 0.00 = 0.00k
13 0.50 0.15 24 50 25.00 + 0.82 50.00 + 1.631 +++ 3.33 £ 0.47 6.67 + 0.94j
14 0.50 0.20 24 50 12.33 + 0.94 24.67 + 1.891 + 10.00 + 0.00 20.00 + 0.00i
15 1.00 0.05 10 50 40.33 + 0.47 80.67 + 0.94b ++++ 12.00 + 0.82 24.00 + 1.63h
16 1.00 0.10 10 50 45.33 + 0.47 90.67 + 0.94a 4+ 18.33 = 0.47 36.67 = 0.94g
17 1.00 0.15 10 50 39.33 + 0.47 78.67 = 0.94b +++ 23.67 = 0.94 47.33 + 1.89de
18 1.00 0.20 10 50 34.67 = 0.94 69.33 + 1.89d +++ 25.00 = 0.82 50.00 + 1.63d
19 1.00 0.30 10 50 28.33 = 0.94 56.67 + 1.89gh +++ 30.00 + 0.82 60.00 = 1.63b
20 1.00 0.40 10 50 37.00 + 1.41 74.00 + 2.83c e+ 33.33 £ 0.47 66.67 = 0.94a
21 1.50 0.05 15 50 22.00 + 0.82 44.00 = 1.63;j ++ 21.33 + 0.47 42.67 = 0.94f
22 1.50 0.10 15 50 22.67 £ 1.25 45.33 + 2.49j ++ 17.67 = 0.47 35.33 + 0.94¢g
23 1.50 0.15 15 50 29.33 + 0.47 58.67 = 0.94fg +++ 22.67 = 0.47 45.33 + 0.94ef
24 1.50 0.20 15 50 34.67 = 0.94 69.33 + 1.89d +++ 28.00 = 0.82 56.00 + 1.63¢
25 2.00 0.05 15 50 18.00 = 0.82 36.00 + 1.63k ++ 28.00 = 0.00 56.00 = 0.00¢
26 2.00 0.10 15 50 34.22 + 0.47 68.67 + 0.94d +++ 32,67 + 0.47 65.33 + 0.94a
27 2.00 0.15 15 50 22.00 + 0.82 44.00 + 1.63j ++ 27.00 = 0.82 54.00 = 1.63¢
28 2.00 0.20 15 50 29.33 + 0.47 58.67 = 0.94fg +++ 17.33 =+ 1.25 34.67 + 2.49g
29 2.00 0.30 15 50 31.33 + 0.47 62.67 + 0.94e +++ 32.33 £ 0.94 64.67 + 1.89a
30 2.00 0.40 15 50 17.00 = 0.82 34.00 + 1.63k ++ 32.67 £ 0.94 65.33 + 1.89a

M BARE R MR A, Ot S AR AN T B9 P AR

(DR AT IS RS & N1 N S (1 0 o 1 7 o o

Xt P R B R AR AME R IS, R H
R OCHR R M E . FER R I P R A
A Y5 R TN AR R AW T (R I 4 R X
% ,2003) , FEAN[A]AE K R A0 24 R LA 1
o P L A (PR, 2014) . ARBFSE
TE MS RiFRFE A Az in 6-BA |, iF H- AN RE b A58
MRS GE 2, ZE[RI IR 6-BA Fl NAA PP &R )5
SER T R AR I UL N I R B A RS 3R P X
PR R B A RO B, 5 KR E AR Y
W55 H—%0 (Chen & Hsia,2006) , HiFEdLiiE
PIFPE R L HEAS TR 18 A 1 g i oAy T A
], T BE 2 PR A B T 1 A ) 35 PR il ) 2K, A

B2 S (B2 MR 24K 56, 1986)
32 ARMEEREMRENHFBEBEARXBW
=210

AR R B FP SRR B 5 B AR o A A 2
g A, R B R o AN e 2F | iR 2 Je P i
AN E 28 (T R EA EUEE ) 1996) . A
WFSE LAVE I SR MR G T 7 ol 285 (K A A
KX T HEFEFAGALFHERAERAE
2B AR S A A H 05 S A E R 515
FAEZ) , I B AR SR R T, To e 2 TR
PP AR AP ZH 2 A 2R RS AR AR 2 7E Ik
ARTE R, 43 BT FL IR PR, T B A= TR K
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A YR I AELEAS A R B AN e 5 =2 ) 3R AE AE
FERUZ (ZEHIL, 1984) | TE B2 40 i nT RE B AT 405
oA R AR BE 7 (SR ZEIT45 ,2011) , BT AR 2k T
WA LA RS 2 2 Y R, R A A
(2014) B9WF5E R AL, & E MK L A A1 205 S
R TS F KB Vieitez (1996) 050 45
KB R B R RE SR R 2RI R F A
WA BB B BB 1Ak, AHIFSE gt |
A I B BRI TR E] 5353102 65 d 150 d, P F
B 05 i ) 25 57 R 20 th PR T A S
B 2B IRIAE 20 d A4y A5 I A R i L
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