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Tissue Cultures of Four Rhodiola Species
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Abstract: The stems and leaves of Rhodiola crenulata , Rhodiola yunnanensis, Rhodiola fastigiata and
Rhodiola sachalinensis were in vitro cultured as the explants, the stems of Rhodiola crenulata and the
leaves of Rhodiola yunnanensis ,Rhodiola fastigiata and Rhodiola sachalinensis were found to be the best
parts for shoot induction. The optimal hormone combination for shoot induction of Rhodiola yunnanensis
and Rhodiola crenulata was 0.1 mg/L NAA plus 2.5 mg/L 6-BA and the shoot induction percentages of
the two species were 71% and 84% with the optimal hormone combination, respectively; The optimal hor-
mone combination for shoot induction of Rhodiola fastigiata and Rhodiola sachalinensis was 0.5 mg/L
NAA plus 2.5 mg/L 6-BA and the shoot induction percentages of the two species reached 80% with the
optimal hormone combination;the induced shoots of Rhodiola fastigiata and Rhodiola sachalinensis were
easy to root on the medium with IBA added and the rooting percentages were 87% and 73% ,respectively;
After having been hardened the regeneration plantlets of Rhodiola fastigiata could be successfully trans-
planted and survive at the rate of 66%.

Key words: Rhodiola stissue culture;regeneration plantlet

AFRBBTHELFFMFCOMENRD), I RERZE, TR TS MR AL B0 00 & 52 i i
KBt (Crassulaceae) 1 5t K J& (Rhodiola L. ) HH ¥ ) B, 20 D 60 R, BT FEKBE XM I #E 2

158 B 3R : 2006-03-22; & 2 FA M B B 3 - 2006-09-22

BaWA - YEAEKSHEABEREAETH

EEBA-NBEQIRH . BAEK MY ERTLE L.

* BB ZE AN . Correspondence to:LIU Chun-zhao. E-mail ; czliu@ home. ipe. ac. cn


http://www.cqvip.com

£ 000 http://www.cqvip.com|

2024 A - B/ B ¢ 26 4

LR R R R B A LB P E R IEEAR &
REBERTY , MLL B Rk AMERIREL T A 1 Bk
WHE-- . JLHAESE, B WA 4R R B A Y B B
A, BETC A AR A S U T .
U 58 BT 25 2005 0 R B9 4R A 58 B A 0o o
BT S, AR KMk RS T EA KL EE
RKFEDELXAEDWICE . H QA RB0E R
Iy MLl R e R TR .

BaE AR s R MM E R AR B AR R
KEHEHR T Z AR, A B FpE Bl K%,
ERBEES UL RBERMNERE, EH4E
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A FRASERHEHKWRR T ERET —E
PERR . XU 58-S 4R TE & A K R P A R AR
A FESHEA LG QAL EURR A
HERESHaGES AR, BERSE RS
WAL Rt B VE g SME R B F e MS 53R 2 1
BRI A mAL, £ MS B 6-BA (2 mg/L)
IAA (0.25 mg/L) MU FRE Lol Riarfb b RE M
AL AESFRESR T B, BN IAA (0.5 mg/L) fyE%
TRk LRI E AR T R, BRI R
H, UL 4T 55 Kt B o SR B R 2058 Jm 6-
BA (2 mg/L) 5 NAA (0.2 mg/L)#y MS 3% FH &
E3ANHEMEEFE, IR 1/2 MS #m 1BA
(0.3 mg/L) HERAEMAMREERE, 28AD-Fx
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PR R LB AT T A S AL A TR
HASER L2, B 5 R E G R o] #5525
FARAE T BOR Y,

1Rk

L1 # #

KL 5 K (Rhodiola crenulata ) < HE 41 5
K (Rhodiola fastigiata) X HPBHKZ KX .=/
21 5t K (Rhodiola yunnanensis) ¥ B P4 JI| 45 5L #B P
TR I, B T 417 5 K (Rhodiola sachalinensis) % B
HHREKBI,

1.2/ &

1.2.1 SMEMELTE 2 HI BRI 4 FRLLR K48
25 HYENAMER, BRAKKMYE 1 h &,
THER AR 0% Z B EYE 10 s, 1 10201 84
HME R LR e B AR R A d A R
&.5.5%~6.5%) ¥ 25 min, 10 min A E ik — K
HERLREHALHEKMES K, EREXR T2 T
KA. KRR I 0.5~0.7 cm K/
B (B M BR8] & R A ik BEBC W 8918 B B
R L,

1.2.2 BHEFEGH EMAEFREN MS A
R EEFR RN 30 g FERERN 5.8 g BRMR LA K
AFHWEMER B E, FESEREGK DA
ARBEREE DODEEARMNBEELAS. pHEKX
WRrEE 5. 8 R ERBERIFE 25 CEL LA
BEH 60 pmol « 7'« cm * L BERIGHR 16 h, #FT 3
AR AT . 5 AR 24 AN AR B R 2 K.
¥k 40 d FEHITHAFRESEMBER IR MKIL
WiEH 30 d ARG — K. FATAERERN K
B4 em P EMORRKEAEY TEMB AR
Fp,30d FHITERE.

1.2.3 HEEBRFZ 4aiX4a¥msasd 1 JAig
KB IEKYE L BE. B B B A KT E MY
#,1/2 ¥ BE Hogland &I WM, LLE 5 KBHH 2
W, R A SRR L 60 d IS4 LIS .

1.2.4 ¥IELAE Frf LR R SPSSIo. 0
AT H 250, Duncan K3 Jr ¥ ,0. 05 4 7k 3,
B A oy SRS o M e ¥ 34T B IE s BUE AL

2 RS

2.1 FARAHFEAEHAIEXBEF FINOMW

4 FRLLF K W 4 25 F et X BA #1 NAA 2 &
B R A e N B AN R) L 2 F 8 R o Ak 2 A SR
R, BT LA AR BE R FEATHID)  m M4 R K2
A LI FTR B T Y948 (58 T, 1 8 b 5
BHMFER AT R NIMER . EEH 2.5
mg/L BA #10.1 mg/L NAA {3535 b HA %
FEREB| 7L AK T HEANSMEERT =4 14 4
BAEHF (AW ILAB.CE D, RIELRKZEM
BRAEHFAFNEFEE ERRELRR A
R A A TR 45 SR R AR OK I RR AT, 5 3
RACLL R R B ZEHEN SME R ZER N 5. 0 mg/L. BA
MO.5 mg/L NAAHSWERE LIFEFEREA
850, P HAFENEEE 15 N AR THE
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W EAES (B ILD.EF; £ D, LHmPAEIAE
21 8 KA 2L 5 K A i SR 1A G 2E B ) B 5
BIEAgE . Ed N 2.5 mg/L. BA f1 0.5 mg/L
NAAWIEFHFE E EHTOZFERM A BEFBESE
K 80% , BEANIMEMAIEF N 4 NEAESF (ER I
GH.LiZ D;KHWagX X ERM 2.5 mg/L
BA f10.1 mg/L. NAA A HIEFH B L HEFFHEST
FiRPI 8% BAFFEFNBET S(ER 1L].K;
#£1

Table 1

% 1), Skoog fil Miller "' AR K K M43
ZKE AT e B FE A R ki B PR A E
TR, —BER T AERKESBENAR TR
BT 11 54k » 4 53 34 & v B R T e 2E R 5 e g3
b, AScoh bR 4 FPLLR KA T ERIMEE
A 4 W B S 5E 42 A [ 53X T fE R |1 T AN [RLAE 4 6
PR R 38 R K T R X S R I WA g BB O A TR, AT R
HAEHFEFEMBERITIBAAER,

NAA M 6-BA SEBRHAHNABRBEFFSEN I HORW

Regencration shoot in duction percentages rate and shoot numbers of Rhodiola species

in different NAA and 6-BA combination

IR -$ S RELZK (I8P 19 FI8-F R
R. yunnanensis R. crenulata R. sachalinensis R. fastigiata
NAATGBA  maE sk AEHEANK BERANFE AEFAK BRALE AEFANK EREAE AEFTR
(mg.'L) Rate of Number of Rate of Number of Rate of Number of Rate of Number of
shooting shoots per shooting shoots per shooting shoots per shooting shoots per
(%) explant (%) explant (%) explani (%) explant
0.1+1.0 28.6 b 1.8 b 25.0d l.2d 26.7d 1.5d 27.1d 1.7d
0.1+1.0 71.4 a 14.4a 33.3d 3.0cd 16.7 ¢ 2.0d 82.3 a 1.9a
0.1 +2.5 23.8b 3.0b 75.0b 1.3¢ 45.5 ¢ 2.4d 78.5a 1.0b
0.1 +5.0 33.3D 3.9b 23.0d 6.0 ¢ 30.0d 1.7d 16,9 d L.le
0.5+10 28,6 b 1.8¢ 80.0 ab 9.0b 80,0 a 5.0 a 32.6 ¢ 2.1d
0.5+2.5 1.3 ¢ 1.3¢ 85.0 a 15.0 a 60,0 b 1D 10.5 b 2.8 ¢
0.5+5.0 9.5 ¢ 2.5b 16.0d 5.3¢ 20.0d 1.5d 8.8 d l.3e
Lo +1.0 19.0 ¢ 1.8 ¢ 37.1¢ .5¢ 50.0 ¢ 2.0d ) 38.6 b 1.5d
1.0+2.5 16.0 ¢ 3.0b 75.0b 8.34d 66.7 b 3.dc 39.5b 2.2¢

AR ENA MS;RPETE FRMFERRR 0,05 KT £ 8 EHEP<0.05),

Notes: The basic medium is MS;Different letters following the figures in the same columns means significant differences at P<C0. 05,

22 URXBEFNERMAEHBH

4 MR R R SMER BT REHR
EHBEHBRHEMERE LR, A ELR
WA K AVESE, = Rt B 2F, A S S R K
B 4 cm DA BB BY YT B fb BVES IR [F Wk B IBA 1)
HBrEEHITERER, TREREH. sFaR
RKMRIELAFRFEAFEMERBM IBA B4R
EFEPEEEE MEg R RKMKWO ] KE
HFARIERS . EHR 0d R, EHAFXEE
ZFTEVRIN 0.5 mg/L IBA B35 FAERFIX 73%
(K 2);TEHEMO0.3 mg/LL IBA B MS B35 +. K
WL RN FERERD 870 (K 2), B4
FHERBRBAENEAMBE . EXERGTAK
SMARWAEERAKE TEMNECTHYE 28, %
EBEB K E M Y9, & BB Hogland & 3
WL R P B YL B P IR BRI S R4 . 60
dE KM F KA HBRIEE N 6620 EM 47K
PEHBRBIEE N 5% . Dimitrov S FEH B
HRAMHAE IR WA T RFEAIRE, FFHR
BELRREAFHBEEER. H. S FaBas
KK AL LT 50 K (9 4 AR 40 5 K (0 B8 B T

BRI 4 T R A DR B B ()
x2 BARREBAMNEREFENRKBASTX
MERASXRAZEEROR W
Table 2 The rootings of the regeneration plantlets of
R. fastigiata and R. sachalinensis on the media

with IBA at different concentrations

IBA 7 B ) Percentage of rooting( %)
IBA concentrations ” . "
PN KWL B TULL R R
) R. fastigiata R. sachalinensiy
0 74. 8b 27. 1c
0.1 85.5a 34. 3¢
0.3 87. 4a 55.2b
0.5 69. 1b 72.9a
1.0 62. 3b 59. 8b

TE:BARRER A MS: BPHCFG R 78 LR 0.05 Kk F
EREFHEP<0.05),
Notes: The basic medium is MS; Different letters following the

figures in the same columns means significantly differences at 0. 03,
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B EFN R B R BEEFEY A
MR IRAG T B W R X T HE S A )
WERARK, RELARK EHARRXMRELRR
PARE g Sh A R 2 R B AL X 5 0 EDY
AU B A T ABUR A 7] 34 R 2F 10 5 SRR
FHNBUERBESWE R SETHRE. AP RAT
MY HLR R B ARBE NAA BA IBA Xt
A MO FRHET T RBEER, M HIBEFEERE
EIT T HERERE R, HE T EF o mERg
BHEEERRL, AX 4+ MARKHAEALEFTT
ERETHRIMSH. EHRIBIRAZELLR
RMKIELL R KAR LE R, £ R AL 10
Y% BAEBA B XIS YA 5105 R
AR, EXFHHE-RAEENX 2 HEYBOEFR
BREAHE CRRASSARBERRE ST ERESH
B,
REAAFRMAFZFROREEEIEA TRE

B30k :

MR BEEEIHAEFREARASFITARKRL]
A= T BB £ R, Hop BB W LA
AR (D g —fMafXEmmEiE s F o1k
MBAERKWEER L, WHEELBPHE TR
BATHRAPR; OEYASEHIBR—EHE—1
FOB BT B9 [ B, 40 R R B e M B R B8 R X B, BY
DA 26 251 B X AN BR Y L BT DAGE 3 — 2 4k 2 R 0] i
TEHAITEERESEENORER; HLRKE
FRLAY ERBRXERN , HEKRESLZE
—EWEH, R EENERRERKEAES RS,
MBAFRRKREAUBAINERERETH EX
HEAPFFREBDBRKBEE FHBTARRXRT
AR T RR o 33X TUA 26 B 1] A A R S (L BE
ARRX—HENSG AR A R TT 8
Fenlk, w1 HAE AN E 2 W a2 FAE Y & f AT
R A - RARTMEE.
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Plate 1 Tissue culture process of 1 Rhodiola specics
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