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E: LU (Asarum forbesii Maxim.) HHAR R AMEPR , R 19(3*) TEACSE R4 IS T B SR P AMERM R I A
2 R o LA R A L S S AL R R, 8 I O LS S A B SR A . AR FEAL
RS R SRR, B P A A R R 2K (1,00 mg - L7'6-BA1.00 mg - L KT #11.00 mg - L™
7T) F1 NAA B (0.00.0. 10 A1 0.30 mg - L) MBS0 1A 838, i 2,4-D FE WK F (0.10.0.50 1 1.00
mg + L) M B0 (P<0.05) ; fERG AL M 5L F55d B2rF, NAA (0. 10,0. 30 F10. 50 mg « L) BB W80 57
FF 6-BA(1.00.3.00 F15.00 mg - L") il IBA(0.01.0.05 #10.10 mg - L"), L&A HERESR WoR , & B AL A

ARAYESUH SR BESR SNV 1. 00 mg - L76-BA0.30 mg - L'NAA 1 1.00 mg - L™'2,4-D i) MS £535 5 (&
6.5 g L BilEM 30 g - L fEE, pH 5.8 ~ pH 6.0) , fERLHE SR @405 %A% 83.33% , HAALUE K
BEEET IOR B 8 T A A SRR G R R B 37 3L VR 1 3. 00 mg - L7'6-BA 0. 10 mg - L7 IBA
F10.30 mg - L' NAA fJ MS 353656 (£ 6.5 g - L Bilfg i1 30 g - L7 38, pH 5.8 ~ pH 6.0) , EBHG R Efthidl
R (3531 53.33% ) WFE R BB ER (3. 13),
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Effects of exo-phytohormones on induction and differentiation of callus from Asarum forbesii
petiole GUO Zhong-ren, LI Nai-wei, SHU Xiao-chun, SUN Yin-feng, LU Xiao-qing, TANG Shi—jie®
(Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjing 210014, China) ,
J. Plant Resour. & Environ. 2010, 19(1) ; 38-42

Abstract; Using petiole of Asarum forbesii Maxim. as an explant, effects of type and concentration of
exo-phytohormones in culture media on induction and differentiation of callus were researched by 19(3*)
orthogonal experiment, and the suitable induction and differentiation media were also selected on the
basis of the research results. The results show that in induction process of callus from A. forbesii petiole,
cytokinin type (1.00 mg - L' 6-BA, 1.00 mg - L' KT and 1.00 mg « L™' ZT)and NAA concentration
(0.00, 0.10 and 0.30 mg - L") in media have no obvious effects, but 2,4-D concentration (0. 10,
0.50 and 1.00 mg - L") has a significant effect (P<0.05). In differentiation process of callus, effect
of NAA (0.10, 0.30 and 0.50 mg + L") is stronger than those of 6-BA (1.00, 3.00 and 5. 00
mg - L") and TBA (0.01, 0.05 and 0. 10 mg + L™'). The comprehensive analysis results show that the
optimal medium suitable for callus induction from A. forbesii petiole is MS medium added 1. 00 mg - L
6-BA, 0.30 mg - L' NAA and 1.00 mg - L™' 2,4-D ( containing 6.5 g - L™ agar and 30 g - L™
sucrose, pH 5.8-pH 6.0). And in this medium, induction rate of callus reaches 83.33% and callus
grows fast and forms compact cell masses. The optimal medium suitable for callus differentiation and
propagation of adventitious bud of A. forbesii is MS medium added 3.00 mg - L' 6-BA, 0.10 mg « L™
IBA and 0.30 mg - L™ NAA (containing 6.5 g - L™ agar and 30 g + L™ sucrose, pH 5.8-pH 6.0).
And the differentiation rate of callus is the highest with a percentage of 53.33% , and the multiplication
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coefficient is also the highest with a value of 3. 13 in the optimal differentiation medium.

Key words: Asarum forbesii Maxim.; petiole; callus; induction; differentiation; exo-phytohormone
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1.1 ##

HER R A BB T 2009 4 4 H BUA TLAR BT E
il G HAETLIRE - hEBHEBEA Y5 AT (B
FLAEYIE) B HOBRENER 2 AR, BCEFEA

AR S AL T SR
1.2 A&
1.2.1 SMHEAGFRAEAR@EF BT
WK PR TG , F B RIRE D /r o e H SR T vk
T, P E KRR 3 ~5 KR GTERIR BRI R
50 414 84 T4 3 AR % T4 7 15 ~20 min; FK MU
20 ~30 min J5 , BSMERE T LREBRES b, AR
AV T5% ZBE T 50 ~ 60 s, R 5 < B IR B AR
43¥7 0. 1% HeCL, 143 12 min, % J5 I G HE /K B %k 4
W, BWRIES 3 ~5 min, FKBEEEE PRI FAHITHR
WOTE O Fe T LA, P K ) B R T BE
0.5 ~1.0 cm BY/NEL, fEHERD
1.2.2 R4ARGHFSREHR Ed193)H4HE3
KB EARSLW B 9 M RA AR 2R
MBS, 4 THEES SRR NAA
FREWE 2,4-D JREWENSH, Hd, MR
FERhAH 3 kPR 6-BA KT i 2T, i E K B4
1.00 mg - L™'; NAA Jf & ¥ & 13 1~k F40.00,
0.10 #10.30 mg - L™";2,4-D FHEWEK 3 NKFE
40.10.0.50 f11.00 mg - L™, DA MS REFE A
AIEFHE B ERBEAGH, BREDET 6.5
g - L PEIEAI 30 g - L' K% ,pH 5.8 ~pH 6.0,

B O KRR SME AR B 9 M IR
b BEERESR 24 h ST IEE MG BIESR, SB I TE]
16 h - d7', JEHERE 2 000 Ix, 3555 REF 23 € ~26 C,
R 2 AR, R SR EL B R 15 R, JFi 3 K&
2., BAMEAGHLKHEFER, B 20 d 54
HEGHRNERE,
1.2.3 R4amesisEih Ei19(3Y) 4HE
3 KFIEATER BT 9 ML @A 44 A 3 37 4
WEHAA., 4 MHESH N 6-BA TR NAA Ji
BYREE IBA JREWREMZES], Hi,6-BA FIRIKE
83 4K 1.00.3.00 F15.00 mg - L' ;NAA ik
WREERY 3 A~KSE R 0.10.0. 30 F10.50 mg - L7';IBA
BN 3 K FH0.01.0.05 f0.10 mg - L™,
PAMS $53R 38 AR R, Bk ERBEA G, 5
FEPEBMT 6.5 g - L HUEM 30 g - L7 JEHE,
pH5.8~pH 6.0,
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0.5 cm’ 7 HR, BB O R oMLIE SR L, BETR
BE23 C ~26 C SeHAfE 16 h - d7' SEHRE 2 000 x
MFAE TSR, BN 2 RAGAN, BFERE
BAb 1S, P 3 WER . BRNERBAHL N
IFBL, B5% 15 d gt @t AL M L%,
1.3 HESW

WL IEAR BB F T v3. 1 X sEl BT %t
AT o

2 HRMAH

2.1 ESEFEPHIMNRMEFIMRERER
ARG AR F SRR

FERGHAFERIHFRE LHRT dJq, AN
AMEARTFIA A il 3555 10 d )5 , A e SN R i R 0 T
R ERCR A HR . BRI R
SRR JB B e P X A A8 A A AL R R R Y IE 5E
KIEER R ETERNE 1 MR 2, HREMR,
R T ARBMERAGHHEREREPHEEOGL
AWFESFAERE AR ESR. HE REM
LK, BREREP UM RE I NAA R
WeHERN 2,4-D FREVREEN R A A 2
A —EMEM (R H>25 R{H) , L 2,4-D g
WERERREANAE.

KHHE IR 3 AR5y MR (6-BA KT 1 ZT)

PR A SR R AR AR A R,
WeEE 1 P RRIM R ERMER B K ELK2 &
9 FEYTE KB, FE SRR ES N 1,00 mg - L7
6-BA.1.00 mg - L' KT 8§ 1. 00 mg - L™'ZT, % -4
A A A RSN IIAHE

NAA REEHMYEKEZ —, EHAY EE R
FRA I 22 RS T A LT e ik
BREE® ., mFE1 FARBREREE NAA 1 K fHL)
K2 Wiy FAEW A 1, Big vk ¥ 7E 0. 00 ~0. 30
mg - L' {EFHIAN, NAA XA R U5 T R E
WA EE, (0 NAA 5— & BT & W (0.50 ~ 1. 00
mg - L) 1Y 2,4-D & WX R AR R 205 S
R HEVE B B FERTM NAA B35 3 1 57 &
(YT) B i & U ks mi (97. 78% )
(B AL A KR 8255 M FE 5 I NAA /) Y3
(0.30 mg - L"'NAA) .Y5(0. 10 mg - L' NAA) #l Y9
(0.30 mg - L' NAA) K535, Rl 0 21 2%
BB, HTE 66% LA L, HTE Y5 B @

- AL RIRBLEZ, RA1E Y3 M Y9 iR

AL A LB LB BUE , X RA LR 5 T k.
2,4-D EAEYHA R EANAERBERZ—,
—EWER 2,4-D et HEY R GHANFES, H
BEECRBET T, R LI MER2 M, ERMT
0.10 mg - L7'2,4-D (i SEFRAE (Y1, Y6 Fl Y8)
O R A AR RRE, WE223% DT,
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Table 1 The result of orthogonal experiment on type and concentration of exo-phytohormones in induction medium of callus from Asarum forbesii

Maxim. petiole

pr-R= @?*ﬂﬂ(:"ﬂ) Factor and level 13?5%;/% ALK IR

No. A B C D Indrl:t::()n Growth status of callus

Y1 6-BA 0.00 0.10 16.67 H K18, KB HELL Grow slowly, no vitrification
Y2 6-BA 0.10 0.50 50. 00 H K A8, KB FE{L Grow slowly, no vitrification
Y3 6-BA 0.30 1.00 83.33 AR, BRIBE Grow fast, cell mass compact
Y4 KT 0.00 0.50 58.89 H K18, KJETEAL Grow slowly, no vitrification
Y5 KT 0.10 1.00 75.56 H KB, BURE#L Grow fast, cell mass loose
Y6 KT 0.30 0.10 18.89 R, PR BE Grow fast, cell mass compact
Y7 ZT 0.00 1.00 97.78 K 3340 E Grow fast, vilrification serious
Y8 ZT 0.10 0.10 22.22 HRKAE BRI Grow slowly, cell mass loose
Y9 T 0.30 0.50 66.67 AR, B BUE Grow fast, cell mass compact
K1 0.500 0.578 0.193 0.530

K2 0.511 0.493 0.585 0.556

K3 0.622 0.563 0. 856 0.548
R 0.122 0.085 0.663 0.026

DA HRARERERRKEN 1.00 mg - L")

Cytokinin type ( conceniration 1.00 mg - L7!);

B: NAA R BIkE Concentration of NAA

(mg - L1); C: 2,4-D g Conceniration of 2,4-D (mg - L™'); D: Z5%) Blank.
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Table 2 Variance analysis of orthogonal experiment result on type
and concentration of exo-phytohormones in induction medium of callus
from Asarum forbesii Maxim. petiole

"
Factor" 85 br F
A 0.027 2 0.153
B 0.012 2 0.068
C 0. 667 2 3.774 =
1%2% Error 0.710 8

DA SIRAREME(FTREKE N 1.00 mg - L) Cytokinin type
(concentration 1.00 mg - L™') ; B; NAA ¥kJ¥ Concentration of NAA
(mg-L7"); C:2,4-D ¥EF Concentration of 2,4-D (mg - L7').

2) % . P<0.05.

KAEM FEB /DN MERMT 1.00 mg - L7'2,4-D
WP RIEFREE (Y3, Y5 R YT) o, fLAG AR A A 4L 40
5 SRR, Y7E 75% LI b K A F{EdER, B
REBEKFE(P<0.05), 5RER, EFERERR
H IR S R R ) 2,4 -D R T ELAE oA A
HAMIFES

MEARHL SR AT BT ERE , L
WA A G AL B SR N Y3 5%
3, BPYRN 1.00 mg - L'6-BA 0.30 mg - L' NAA il
1.00 mg - L7'2,4-D ff§ MS 3535 36( & 6.5 g - L3
JEAN 30 g - L7 jEkE,pH 5.8 ~pH 6.0) , 7EIFFHHE
o RE AR A A S R T K E) 83.33% , HiES:
RSV KRR BURBUE .
2.2 SLEFERIMNERER IR E R E X A&
MR G AR LRI

HATHRE A ER AT SRR 15d )5,
A A HR R A B S LA A E 2,
B TR BE b SR R A B B M e A A
ARG B 28 2R TE R W I 1E ST S e 4% R AL
F3, MERITUER, BB LAFK 9 Foak
R L AT A G AR IMERAR, B
RPERKESR

ERREEAER (R 3) BR, 7 NAA JRB I
70.30 mg - L™ Y3 4L 3R 3L (F2 FS M F8) op,
AR A K RS, FE 45% DA L i
FE 6-BA BRI 3.00 mg - L7 3 HoMLIE
FE(F4 F5 F1 F6) H , Ak 4 -4 1 493 40 20K 5 2F ) 38
PAARBE R . HA, AGINT 0. 10 mg - L' IBA 43
I FREE(FS) B8R B i (4 4e R4 5
53.33% ) HFH R B mOR (AR 3. 13, By

AR RS 3. 13 AR , B EREH o
A63EFF 20 d J5 BRI ATTE B Se B8 28 M P A R/ MEK
X S B A A A R R R AR Y B 4 B, R B
BT A E R A R b 2 AR AL 3R ) A
Bigl B AW A AN E 2, 4k R BUBT I8 /E R
B, AT LA SR A AL A A P L b &
W RIEFREE,

B4 R, NAA S AL 4 i A 21 414
ALK T 6-BA Fl IBA, B AR IBA XJALA 4R &
ViR L B TERR A K, (B A 08 R IBA 78
HAbME Y R 20 2R3 5 i AR e SR A ) A AR A
A, EFERTHEY L. FI, IBA 5 NAA A& F
FH, P LA AR @ AL oA 7= AR A i AR K
RIMFELf, 6-BA MY HER  RRIEH MM, &
MFEGHLE AR, B Xt GG 4808 E
ZFMIIETHAA —E e FEE T,

X EARA R S AL RN G F R 2 M B
BATEE T, B REW, RN 3.00 mg - L™ 6-BA |
0.30 mg - L"'NAA $10.10 mg - L' IBA f§ MS #5355
(B4 6.5g - L' BifigfI30 g - L' M, pHS.8 ~
pH 6. 0) At AR A A 41 813k B AN o 25 38 7 A Bt
TSGR AL, IR |, AL A S
SHEEFAE MM R B ER .
®3 HEHHAGAASERENIEREHENRERENE
LTLRLER
Table 3 The result of orthogonal experiment on type and concen-

tration of exo-phytohormones in differentiation medium of callus from
Asarum forbesii Maxim. petiole

o BEEMAKFY  Factor and level? 40k 3/% ig}ﬁ%ﬁ
% i S
‘ A B ¢ b ation rate coefficient
F1 1.00 0.10 0.01 16.67 1.40
F2 1.00 0.30 0.05 50.00 1.47
F3 1.00 0.50 0.10 23.33 1.57
4 3.00 0.10 0.05 20.00 2.33
F5 3.00 0.30 0.10 53.33 3.13
Fo 3.00 0.50 0.01 26.67 2.75
F7 5.00 0.10 0.10 20. 00 2.00
F8 5.00 0.30 0.01 45.56 2.00
9 5.00 0.50 0.05 25.56 2.25
K1 0.300 0.189 0.296¢ 0.319
K2 0.333  0.496 0.319 0.322
K 0.304 0.252 0.322 0.296
R 0.033 0.307 0.026 0.026

DA, 6-BA JEEHE Concentration of 6-BA (mg - L7'); B. NAA JiR
Bk Concentration of NAA (mg - L'); C,; IBA R B ¥k &
Concentration of IBA (mg - L) ; D; 3% Blank.
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KEBAFER T FEMP S B AR
£ 2,4-D 3T RIS SR Y SMEE A B AL,
TR B YEE 0.001 ~ 10 mg + L7 {H
ERE2,4-D WEEHE EBES H MY ELAL
BORAIK, S R EBALIRES, — AR5 L, AR
M. % 2,4-D 5 NAA A A, AMUREE A A
AU WO R IR 2 B S T
AGHA ML, BT T HIBR R TR, HR,
Vet 19(3*) IE3S SeTe ik ) 3 L TR A A A
G2 4UE SR SR YR AN 1. 00 mg - L7 6-BA,
0.30 mg - L'NAA #11.00 mg - L'2,4-D fj MS }i3¢
H(AE6.5g - L' HEA30 g - L7 N, pH 5.8 ~
pH6.0),

Wi 19(3*) TF A SE U8 07 6 H & HL T AL A AR A
5 AR AR ZE G A B FR ZE N B 3. 00
mg - L' 6-BA.0. 10 mg - L™ IBA i 0. 30 mg - L
NAA [ MS FsFe 5 (5 6.5 g - L' BUigM 30 g - L7
%, pH 5.8 ~pH 6.0) , NAA A LIfE g @ w5
Ak, AR B ;6-BA SR A4S bl B A
BRI, VT LU A S L R B A E 2,
H2E8 R AR EARE 2R FLBS 5 1 IBA 7T LASK
*h 6-BA f5x — B s, B EDE R e AT, Hagfedt i
AR, Ei, EaGAS LS D RIS
BB R 6-BA NAA 1 IBA 3X 3 MAMERYIMER,
ot A AR A A ZH BUAME A B s FE ISR B R
TP AR BN

P A S| A e YR IR 7t N
AT 25 FThREpo it — 4 FF R R A A A RN

i, A B S —— P AR R R R AR AT S
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