BB ZERTSE (] Taiwan Agric. Res.) 64(3):177-188 (2015) MR
DOI: 10.6156/JTAR/2015.06403.02

A B R R BT
BEA MAE' REE’ AHE

e

R -~ B - BT - EEE - 2015 o e BT XA EIEITST - SR EN R
64(3):177-188 «
A#E AR Ho3% (Rehmannia glutinosa Libosch) A& T AT & B34 » 3748 T 0% 0.6% R RER M IS RIH 5

15 min TTHF RIFZAE AR - THRBEKTEE  EARSETFE 2015 5% 2 80% ° AR ABET
N2 3E P SE AR AR B SRR S AR o AR 2 3% FE4E  0.8% Bacto agar & 0.01 mg L' NAA % MS 3%
A (ATHAAREERL) £/ 020mg L BA RRBEE > 237 LREEBERL T4 - ERET > BR
WA RSGZAREE  LEMSHMKER BB BARELE  EMEHEASH 20mg L' BA
BARTPAZRBRETRALARGZIAEEE 2% TRNFERFHIEGAK - 255 10% H 62% °
F AT I Z TR E L P 2 AR ) BB AR AR B AR A o B AR T e T B AR IR (3-9%)
ZHARERAET L BRBETAI% EELRME  REETE100% 9% SRR &KL GEREM
BT - FH ARG TAFELR PR AR E IR R AR SR 3%
BEARBE LR 020mg L' BABEZ R ARRELPHEFH 3ARMEM P AAFEREARME  REE
% 80-100% * BA BZ# 0.5-1.0 mg L' XM THERRK S F 3 & 1 MM FYTHE R 27@F - 535
M BA RE_HFRRED TR FRI AT R MRAELTE A F M AR TRHUE -

RASEER ¢ ihes o (UAGEUE - MR - SeRRAE -

BIE B~ R R BRI R R R 2 1
PR FT B L A 8 204 (L35 =T DA

= a glutinosa Li A B ‘
S (Rehmannia glutinosa Libosch) BIN oy g e Trey &+ e 22 EAINE -

gzzngQQnggﬂggiﬁiﬁﬁ AL © RIS EAESE - HRERER
RGBS BRI PR TR (Wen er al. 2001) « &Y SR = %

1L 2 6 (Liao ef al. 2007) » MHBZEE o oyme i Apes i &AM ARIBAIS
FRAELHAY) > CRBSE—MARAMT R or g b 0 7 U 5 SO S T
PR AR ERASRIRE BWETE (Wen ef al. pp R o S35 R M S B LA B AR R 5 ~ 04X
2001) » A RMBIRUETIRERIE © RO mRER s M B EEERIRE
PRI Z T =5 R AR 1% - HP LRSI 8529822 (Liao ef al. 2007) - i Liao et
Eh B E > HEECLEE 100%  HWHELE  al. (2007) WHRET > &S L KE
Yrgg AR E > BELFEEA(R (Tien 1962; BB FAE 8 80K & (Tobacco mosaic virus;
Wen ef al. 2001) « EOR BTN SR TMV) 19 1 (EBILH#E & (strain) » B op

BERHEE - 2014 11 B 17 H 5 B2 HEE - 20151 H 19 H -
"EEMERE ¢ hsia@tari.gov.tw
R RERRET AR RS - B A .
‘BRRgREABITADRIGATIEDE - &8 G .
REEERBTAYMENIER - 88 G .




178 H SRS

B ] R M Y TMV 2 R B e 51 A DL % e 22
97.1% > ZHHIRG R (M 22T - HEMITR 7T AE
B F— AR » fR#% Tien (1962) HIHIFEBUR
LA MEAENRVE T A A RS > HET
T ERNMCEE  BEFEE - SEN
anfE Y £ ZIRTE (Wen e al. 2001) » A5 R LA
Hth i FRAE A AT 2 T T T R R A
DIREAVATE VN 3Tk S IR SC TR
Z B RSN o WA AR RS RS
TH -

Mk 7 E

AlEEM R RIS B R AR

WEEFAHTBEEEZEGRERD
FTAE VR4l 2 (Rt RE R ST = P it - 55
IS 5 pH BB 5.6+ FEDL 121
JHE 20 min o
HERFEHNSE T RERECSE

DARE2E A 2= H K Clorox” (USA) #if# 10
&5 (0.6% NaOCl) #ETTIH % » M3 77 Al F
10 ~12 ~ 1581 18 min » 2 % DA KB 3 2
HER T > BN 9 om WEBEENF 2
MS (Murashige & Skoog 1962) % & X IR
3% JiF f# K 0.8% Bacto agar (Difco, USA)] »
T M$BEAE 50 Kt + - fo A% B3 il i BE JL %
FEAM - BEEMRER25C £ 10 WL
58FE By 38 pmol m? s™ J¢ 14 h e HHER R
4 wk RHETTHAE

BA (6-Benzyladenine) & [E B3yt BRI 1

HEAREWNSEESIEAECTE

DS B R T R L M B AR A 2 B B
TE BB SRR > TIEAY | em R 2R
B EEIE B R R S - BERERY 0.125 2 0.25 2 0.5 »
1.0~ 2.0 mg L™ 5 fli R [F 8 /& BA ¥ 2 LA
R (G IEAE 10 (EE RS - SEE R BE
8 I~ 43 T ¢ IR o g B T e (H4g
fl BA B 7 C BB E R 4 ) » HEE s
SR (& T HtstEe) EIRTATIL > 552 8 wk
BEITHE -

rere

]

64 % 53]

ERREHERIEEREIRCTE

R B R R R L 2 i s S e U R A
e fRNEERZEY 3 cm @ - RBREHE
RZEEEHE - R’ EE& ST 1 om R ZTHEF
EE T lem RZE PR 2EREEE &1
RS EH 2 (HE > R EENIAIN3 6
i1 9% REMERIE Z DA AR ER S - IR
fEME 100 mL 35 > 25 pn B PETE 4 (3 76
o EHE O R S (EEERE - 55 8 wk
RETTHE -

BA REHINEANAERIBERSIESAE

B3
=%

PATAZFESE ~ BB DA R B ER IR B (ABRTR)
3 {EARFEE A 2 EEAF I ERS - BEBHEE
Klem & F1BHEBEEHE 2 ME 25
PN & H 3% RN 5 BN 0.0 ~ 0.125 »
0.25 0.5 81 1.0 mg L BA jfE > HA R E
HETT IF S o A BN T 2 B o iR B A 4
EFETEHE - B ERE O R 5 (EEE - 58
8 wk {&IEITHRA -
HETDITSA

= B B 5¢ 2 & 1% (completely random-
ized design; CRD) » il 3 fHsEg T {5 &K
481 SAS 9.1.3 FiEt T ELLEEE (SAS Insti-
tute Tnc. 2002) #7755 75 43477 (ANOVA) 7%
e B 22 A > A A A Least Signifi-
cant Difference (LSD) B [L 85 2% i B S H4) {H
il 2 A1 72 S

EES

s T A R RO B R R EAR 2 SR
BUR 0 L0.6% XA ML 388 R OH 3 15 min B
AP Z R E ORI T35 R > 54K
BLEE T2 5 I By 5% B11 80% » FER N HIFH 2
18 min 828 A] (RTS8 (2%) » (HEEFRTR
WEZ PR 40% (R 1) »

DU BT 2 4 B v F R RO BT AR
PIEEY 1 em R/NZ B SLEERA Iy L G - 2
ER&AE0+0.125+025+0.5-1.0-2.0mg L"
BA RE ZAKREELED  ERERBHEER




M AR =

179

1. DL0.6% REWEHNERIC & [EH S AT s T i e e e & -

Table 1.
tion of Rehmannia glutinosa Libosch.

Effect of various disinfection times with 0.6% sodium hypochlorite (NaOCl) on the in vitro seed germina-

Treatment time (min) Contamination (%)

Germination (%) Non-germination (%)

10 25a’
12 18b
15 Sc
18 2¢

60 b 15b
65b 17b
80 a 15b
50c¢ 48 a

“ Means in the same column with different letters are significantly different (P < 0.05) by LSD test.

BB B R T & S 8(E » EN RS ET
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FE R GHES BRI E 15% B 5% (&
2 1) EfEAREL S BSBET -
BRI E TBILRRE - B 5-7%
BEHAR BRI TIRERIEER - Hif
DL 1.0 mg L' BA BBl S MR k&
20% ; $EE BA EEE 2.0 mg L' AR SEE
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(H A B R M R IR B 10% 5 AW (K BA JE R

(0.125-0.5 mg L) i & & p > HHEBERS
ZIRERE (%3 B 2) 0 B 18-35% o
inﬁzﬂ 2 THZF B Bl T ] S B 2 RS B
BEERS o R 2 A 3~ 6 Bl 9% JE MR
ZHEAREEET > GEREUR 2 IS ERE S IS
BIE 3% EMERERAREZAR > Hp XD
JHZF BOE RS R E > BOER T 100% »
INHZ MRS B B R EEEAEEEER
B ENEMERRE - E3%ERE T
r ] 55 B A B AR RO S R S TR S Fy
(70%) »/INeh 2B R ELES BT DU THEF BRI AR

2. IR T BA REEAFBERE R A R P8

Table 2. Effect of BA concentrations and explant types on shoot induction of Rehmannia glutinosa Libosch under
the light culturing.
BA (mg L") Explant type Browning (%) Survival (%) Shoot induction (%) Root induction (%) Callus induction (%)
0.0 Leaf 100 a” Oa 0b Oa Oa
Petiole 100 a Oa 0b Oa Oa
0.125 Leaf 100 a Oa 0b Oa Oa
Petiole 95a S5a 5ab Oa Oa
0.25 Leaf 100 a Oa 0b Oa Oa
Petiole 95a 5a 5ab Oa Oa
0.5 Leaf 100 a Oa 0b Oa Oa
Petiole 100 a Oa 0b Oa Oa
1.0 Leaf 97 a 3a 0b Oa 3a
Petiole 95a 5a Sab Oa Sa
2.0 Leaf 92a 8a 0b Oa 8a
Petiole 93a 7a 7a Oa Sa
Explant type NS¥ NS NS NS NS
BA NS NS NS NS NS
Explant type x BA NS NS NS NS NS

“Means in the same column with different letters are significantly different (P < 0.05) by LSD test.

* Non-significant.
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1. MR A DI A BRI N 6] BA RS BAE th A A E R B (G4H R 2 15T - (A) 0.125
mgL'; (B)0.5mgL"'; (C) 1.0mgL"' BA (2K =1cm) -
Fig. 1. Leaf explants of Rehmannia glutinosa Libosch were cultured on the basal medium with various BA concentra-

tions under dark condition for adventitious root and callus induction. BA concentration: (A) 0.125 mg L"; (B) 0.5 mg L™;
and (C) 1.0 mg L (Bar = 1 cm).

3. JREEEPE T BA REHEAERERETE RS S o E -
Table 3. Effect of BA concentrations and explant types on shoot induction of Rehimannia glutinosa Libosch under
the dark culturing.

BA (mgL™") Explant type Browning (%) Survival (%) Shoot induction (%) Root induction (%) Callus induction (%)
0.0 Leaf 100 a” of Oc 0d 0d
Petiole 100 a 0f Oc 0d 0d
0.125 Leaf 93 ab 7 ef Oc 7 bed 0d
Petiole 65e 35b Oc 35a 0d
0.25 Leaf 100 a 0f Oc 0d 0d
Petiole 68 e 32b Oc 32a 32b
0.5 Leaf 98a 2f Oc 2cd 0d
Petiole 63¢ 37b 3¢ 18b 37b
1.0 Leaf 85 be 15 de Oc 2cd 15¢
Petiole 70 de 30 be 20a 8 be 30b
2.0 Leaf 80 cd 20 cd Oc 0d S5cd
Petiole 38f 62a 10b 3cd 62a
Explant type HkY Hok Hok sk ek
BA sk sk 3k sk ek
Explant type x BA sk Hok Hok sk ek

“ Means in the same column with different letters are significantly different (P < 0.05) by LSD test.
¥ ** Significant at 0.01 level.
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DATREFREES ~ rp I B R B EEAL D 3 A i
ZHEH AR Ry E G - IR 2 H 3%
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el 2. S IEAREE AR DU A R ER IR [E BA JRIE R B R R EFENER - WGHESIE R HE -
(A)0.0mgL"; (B)0.125mgL"; (C) 0.25mgL"; (D)0.5mgL"; (E) 1.0 mgL"; (F) 2.0 mg L' BA (2R =
1cm) °

Fig. 2. Petiole explants of Rehmannia glutinosa Libosch were cultured on the basal medium with various BA con-
centrations under dark condition for adventitious root, callus, and shoot induction. BA concentration: (A) 0.0 mg L'';
(B)0.125mg L™"; (C)0.25 mg L™; (D) 0.5 mg L'"; (E) 1.0 mg L™"; and (F) 2.0 mg L™ (Bar = 1 cm).

F 4. WEARFEE SR B R it S SR S e R U -
Table 4. Effects of stem explant types and sucrose concentrations on shoot induction and growth of Rehmannia glu-
tinosa Libosch.

Leaf Leaf Fresh
Sucrose Survival No. of shoot No. of root Shoot height No. of leaves  length” width weight

Explant type (%) (%) explant’ explant’ (cm) explant” (cm) (cm) (g)
Shoot tip 3% 100 a’ la 64a 84a 11.6 ab 4.6a 20a 25a
6% 100 a la 5.0 ab 6.4b 9.4 be 32b 1.2¢ 14b
9% 80b la 2.8b 39¢ 7.8¢ 1.7¢ 0.8d 0.4c
Inter-nodalsegment 3% 70b la 6.0a 8.6a 124a 3.9 ab 20a 30a
6% 50c la 4.2 ab 57b 10.2 abc 33b 1.6b 1.1bc
9% 0d 0b - - - - - -
Sucrose sk NSW NS sk sk sk sk sk sk
Explant ok NS NS NS NS NS NS NS NS
Sucrose explant * NS NS NS NS NS NS NS NS

“ The largest leaf.

¥ Means in the same column with different letters are significantly different (P < 0.05) by LSD test.
* No survival explant was found.

" NS, *, **: Non-significant or significant at 0.05 and 0.01 levels, respectively.
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3. N[EIREMER S B S B E G I S S BGRR B AR R 228 - (A)—(C) THEFEEERIHE RS - REFERIE 721
53~ 6519% 5 (D)—(F) &P EERS - FEAERE 2R/ 3~ 6 B 9% (FER = 1 em)
Fig. 3. Effect of different stem explants and sucrose concentrations on shoot induction and growth of Reimannia

glutinosa Libosch. (A)—(C) Growth of shoot tip explants on medium with 3, 6, and 9% sucrose. (D)—(F) Growth of
inter-nodalstem explants on medium with 3, 6, and 9% sucrose (Bar = 1 cm).
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Table 5. Effects of stem explant types and BA concentrations on shoot induction and growth of Rehmannia gluti-

nosa Libosch.

Shoot Leaf Leaf Fresh
BA  Survival No. ofshoot No.ofroot height  No.ofleaves length  width weight
Explant type mgL") (%) explant” explant” (cm) explant” (cm) (cm) (g)
Shoot tip 0.0 100 a* 1.0e 0.2cd 9.4 ab 104 b 44b 20b lé6c
0.125 100 a 1.8¢e 122 a 89b 13.8a 38b 1.8 be 25b
0.25 100 a 44e 34ef 56e 6.4 cd 29¢ 1.1d 0.4 de
0.5 90 ab 27.0 be 1.3 fgh 3.7f 6.2cd 1.2de  0.5ef 0.1e
1.0 80abc  26.2c¢ 0.0h 3.1fg 5.6d l.le 1.1d 0.le
Inter-nodal segment 0.0 100 a 1.0e 9.6b 9.6 ab 122 a 44b 2.1b 2.1b
0.125 100 a 24¢ 5.2 de 6.5d 7.8¢ 30c¢ 1.0d 0.8d
0.25 80 abc 40e 1.8 fgh 35fg 52d 1.7d 0.7¢ 0.le
0.5 50 de 32.6a 1.5 fgh 32fg 52d 12de 04ef 0.le
1.0 50 de 30.8 ab 1.0 gh 32fg 5.8d l.le 04f 0.le
Basal-nodal segment 0.0 100 a 1.0e 8.0 bc 10.0 a 13.5a 58a 2.7a 43a
0.125 70 bed 12¢ 8.3 be 7.6¢ 12.6a 37b l.6c 25b
0.25 60 bed 44¢ 2.6fg 3.1fg 4.8d 1.3de  0.6ef 0.le
0.5 40 ef 13.0d 2.0 fgh 33fg 5.44d 1.5de  0.5ef 0.le
1.0 20 f 27.0 be 1.7 gh 27¢g 5.6d 1.0e 04f 0.le
BA kY ke sk sk sk sk sk sk
Explant type ok Hk NS Hk Hk * sk e

Kok ok *ok

BA x Explant type

ook ook ok *3k ks

“Means in the same column with different letters are significantly different (P < 0.05) by LSD test.
* NS, *, **: Non-significant or significant at 0.05 and 0.01 levels, respectively.
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0.125mg L™

4. HEIBHEISININAE BA RERAAR AT E 28 o (A)—(C) I RTHE « i S Aal Z s
FEASHS BAJEE 0.125 mg L' AT 548 (D)—(F) 53 B R TEE: -~ il BLE I B LR RS BA JRE 0.25 mg L™
FTAE 288 5 (G)-(D) 4y IR THEF ~ Hp B AL S L AR 7Y BA JBE 0.50 mg L™ s 548 5 (D-(L)
SRR THEF ~ thH AR R B R AR Y BA JBAE 1.0 mg L T8 578 - (M) $IR4E - THEF RN A &
BA Z AR EATAE 2 FEE (FER = 1em) -

Fig. 4. Stem explants of Rehmannia glutinosa Libosch were cultured on the basal medium with various BA concen-
trations for shoot induction. (A)—(C) Shoot tip, inter-nodal and basal stem segment explants cultured on basal medium
with 0.125 mg L' BA; (D)—(F) Shoot tip, inter-nodal and basal stem segment explants cultured on basal medium with
0.25 mg L' BA; (G)—(I) Shoot tip, inter-nodal and basal stem segment explants cultured on basal medium with 0.50
mg L BA; (J)-(L) Shoot tip, inter-nodal and basal stem segment explants cultured on basal medium 1.0 mg L™ BA;
(M) Shoot tip explant cultured on the basal medium without BA (Bar =1 cm).
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(1.5-3%) FEHEEE 4 © Chang & Liaw (2005)
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In Vitro Seed Germination and Micropropagation of
Rehmannia glutinosa Libosch

Chin-Yi Tsao', Uei-Chern Chen', Tzu-Ying Wu’, and Chi-Ni Hsia®"

Abstract

Tsao, C. Y., U. C. Chen, T. Y. Wu, and C. N. Hsia. 2015. In vitro seed germination and
micropropagation of Rehmannia glutinosa Libosch. J. Taiwan Agric. Res. 64(3):177-188.

In vitro studieswere conducted to establish protocol for micropropagation of Rehmannia glutinosa
Libosch, an important Chinese herbal medicine. Results showed that seeds disinfection with 0.6%
sodium hypochlorite for 15 min significantly reduced the contamination rate to 5% and obtained the
highest germination rate to 80%. Comparing the regeneration rate of leaf and petiole explants from in
vitro grown seedlings revealed that petiole explants growing on MS medium containing 0.01 mg L™
1-Naphthaleneacetic acid with 2.0 mg L"' Benzyladenine (BA) and cultivated in darkness obtained a
better survival rate (62%) along with 10% shoot induction rate and 62% callus induction rate. Culti-
vating shoot tip and nodal stem segment of in vitro grow seedlings on the basal medium containing
various sucrose concentrations (3-9%) showed that addition of 3% sucrose had the highest survival
rate (100%). Furthermore, shoot tip, inter-nodal and basal nodal stem segments of seedlings were
cultured on the basal medium containing 3% sucrose and various BA concentrations (0.0-1.0 mg L)
to evaluate their regenerative potential. The results showed that shoot tip had the highest survival rate
(80—100%) and had the most adventitious shoots induced per explant when cultured on the medium
containing 0.5 mg L™ BA. The results show that type of stem segment explants and BA concentration
are key factors influence the micorpropagation of Rehmannia glutinosa Libosch.

Key words: Rehmannia glutinosa Libosch, Micropropagation, /n vitro seed germination, Shoot in-
duction.
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