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EHIMEFN 48. 0% ; Beidi LR FEFR N 1/4 MS+0. 1 mg/L NAA +0.5% AC, A AR HE 100% .
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Callus induction and plant regeneration in Tulbaghia violacea in vitro culture

HE Yue-qiu'>,HUANG Ai',LI Bo’

(1.Ningbo College of Vocational Technology, Ningbo 315100, China;
2.Jiangsu Biyuntian Science & Technology Limited Company, Danyang 212300, China)

Abstract: Taking the hypocotyl and cotyledon excised from the aseptic plantlets of Tulbaghia violacea as explants, a plant
regeneration protocol was developed about callus induction, adventitious bud differentiation, root formation. The results
showed that the optimal sterilization method was 0. 1% HgCl, treatment for 10 min, with 37. 0% pollution rate and 86. 3%
germination rate. For hypocotyl as optimal explant, the optimal callus inducing medium was MS with 2. 0 mg/L 2,4-D+0. 2
mg/L 6-BA, with 83. 7% induction rate. Adventitious buds were effectively generated on MS with 1.0 mg/L 6-BA+0.2
mg/L NAA | with 48. 0% differentiation rate. Roots were formed from the shoots on 1/4 MS supplemented with 0. 1 mg/L
NAA after 20 d, with the rooting rate almost reaching 100%.
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1.2 Ak
1.2.1 #FRE PRk E ARG, 210
AR TVERRE BV T, ARKWEUE, & TR L
Y6 b 1 75% CBEREITHRG 30 s, IF FHICTRE K o
k3 e, 0.1% HeCl, 43 5l ¥ 3% K 5,8,10, 12
min, B UK B 5 IR TC R K vk 3 ~5 i, B KR
AR PRI B FP TR TN B AR A KR Y 12
MS i3R3E b Ab P 30 Kifh T, EHE 3K, 30d 54
TG YR KR
122 ®BUHGAREF HETIR IR R
B 5 mmx5 mm ZE 45 /N, BERP T 6-BA (0. 1,0. 2,
0.5 mg/L) 2,4-D(1.0,1.5,2.0 mg/L) A 2 [HZE 3 /K
ot A i i SR AL, BB 20 MAMER, A 3
W, 30 d G4t 2 MBS T,
1.23 REFoth¥m FSRHNamAR
BERRMMT 6-BA (0.5, 1.0, 2.0 mg/L) . NAA
(0.1, 0.2, 0.3 mg/L) 19 2 &K 3 K5 4iR 1
FrHE, RRALEE 20 MAMER,EE 3K, 30 d JEW
RN,
1.2.4 AMRBZREASR MNEFKINE 2~3 cm I
B DR ZERAZ BRI 0. 5%AC, ARG TR
1/2 MS, 1/4 MS, 1/8 MS,NAA( 0, 0.05, 0.1 mg/L)
LR ARG AL IR R IS - T YIRS A%
1.3 EFREH

DA b8 55 5 v B AR AR B B RE VR BE R 1. 5%
Ab, HAb B BEREREY N 3% , BiIE M 0. 7% , pH {H 4
il 5.8, FEFEFENEHITEE (25+1) C, Gy 40
wmol/ (m* « s) , YEIREF R N EFK 14 h,
1.4 HERESHWHIE

15 YL = 5 YRl 550 P T B X 100% ; B K %
=B BRI TH F T B Bx 100% ;15 5% = 1S i
g 2L SN R B AN AR B8 100% 5 A 78 257
LR B =15 R 2R 500 SMELR S 8% 100% s A
K >1.0 em, FdE RS- £ R E2E (SD) &
7N, K SPSS17.0 Gt AF X i i 47 et e Al
%ﬁ%ﬁ*ﬁ,@ﬂﬁZlﬂﬁlﬁ%éﬁ%%ﬁﬁ Duncan’s 1 &
WZETTH: (SSR, P<0.05) 5625 5 i

2 BRGAM
2.1 AAREFRMEFUEMFHEESSLE

KE G R TR T 172 MS 855538 3 d 5
TR PSS 15 d Je A FA TS Y B, 74 fb

20 dIF 4R B &, B & B R) S B AR AR R AN S
20~30 d. #53% 30 d Geitiis YR g AR LK 1,
ATLAE R A A 2 ) 22 5 38, 15 Y SRt oAb
b1 g1 NS R ST N T e e Y B N
#, HeCLAMH 5 min i & Fhxm, 5% 93.3%,(H
V5 YR, IR F] 66. 0% ; AP 12 min 75 Y4 R iy
1%, 4 19. 0%, 9 &K FAUH 76. 7%, h—H bk
B, HgCL AL 5~ 10 min, SRR T E R 227 A
W YR ERBE, L0658 Rk
F HeCLALFE 10 min M) KB RE

® 1 FEKEFEISMEG T

A E/min BRI B TR/ % KA %
5 30 66.0+3.6 a 93.3:3.8 a
8 30 48.3:5.0 b 89.7+2.5 ab
10 30 37.04.0 c 86.3x1.5 b
12 30 19.0+2.6 d 76.7£1.5 ¢

[RIZNA ) 7 BEAC AL PR R A AE 35 25 5 (P<0.05)
22 AEEMEKBATHFEIEEGAAFTSH

A1

FERWHAEFP T &5, BBCT IR R 4
FAALSE R, R 20 d J5 KHA IR
BT b AR 2, ) 11 Ak B R R 30 d JF 46 I o 4k IE
WAL AL, DS TR 20 d £
LRI, D = AR gt URR 41 20, 1 JE
ok, R 2 WA R AL T A A 2
SRR, e RA 9. 6%, H 9 ANE 7 22 5 A B
XU SR AL T SR E R 31k DU IR
HMERM B 55 S @ H S IE R, e RS A A
9 AL 7 Hh B IS 3 RO 38. 0%, fx AT Gk F
85. 0% , 1753 B & AH 4 A= < IR 1 700 19 FH i 87 T
Fo Hib Bt MS+2 mg/L 2,4-D+0.2 mg/L
6-BA ,MS+2 mg/L 2,4-D+0. 5 mg/L 6-BA 5%
B, M 83. 7% i 85. 0% , ik — ¥l 7 1 5%
B2 FC i 225 2 R A R R
T’Eﬂi’], MS+2 mg/L 2,4-D +0.2 mg/L 6-BA Py g iid
16T RS A A Al 20 AR I L T
23 AEEDEKBATHRIESAIEFHLH
=AU

SR AL A0 A A Tk B 97 b R Ak 2
B, ANREHE— 20 oAb, T B B SR A s R
RSV 2SN NAA F16-BA 19 MS 15
FREP AT A 2 E R LR 3R, 10 d JF a4
GRSk IR RRERIR 20 d JEAE K 1 BT
BWIE A EZF , 5 H 9 R IR I R 2E
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LRI A 48. 0% , B ARt T IK 5] 13. 0%, H#&
3 AL ANE AR 6-BA JH & (3G fin
FFT e, #E— 2 B R B MS+0. 1 mg/L NAA +
2.0 mg/L 6-BA ANE oAb R iy, 5 HAMRC 75 A
W25 (P<0.05) . I 5 BB A & 28 it
sk, ARG 255 AN 2RI KR O, MS+0. 1
mg/L NAA + 2.0 mg/L 6-BA 28 Jiili B A E 4
SHARE AR
F2 FEIMNEMEER X GRS SN EM

2,4-D/  6-BA/

HE (me/L)  (mg/L) FIFE T % JRHHTE T4 %
1 1.0 0.1 1.3+0.25 ¢ 38.0+2.6 ¢
2 1.0 0.2 2.420.32 ef 39.7+2.5 e
3 1.0 0.5 3.220.25 d 52.742.5d
4 15 0.1 2.1£0.20 ef 62.7+3.1 ¢
5 1.5 0.2 5.0£0.45 ¢ 64.7+4.2 ¢
6 1.5 0.5 6.3x0.45 b 66.0+3.6 ¢
7 2.0 0.1 5.1+0.36 ¢ 74.3£3.8 b
8 2.0 0.2 9.2+1.45a 83.7+3.2 a
9 2.0 0.5 9.6+1.04 a 85.0+5.0 a

[RIZ A R REAC R A BR R A AE S 35 25 5 (P<0.05)
£3 ARMEBZEELEXNREF S U0

H4 NAA/(mg/L)  6-BA/(mg/L) TR %
1 0.1 0.5 13.022.0 g
2 0.1 1.0 16.7+1.2 f
3 0.1 2.0 48.0x4.4 a
4 0.2 0.5 30.0£2.0 ¢
5 0.2 1.0 43.04£2.6 b
6 0.2 2.0 33.0£1.0 ¢
7 0.3 0.5 26.0+1.0 d
8 0.3 1.0 21.021.0 e
9 0.3 2.0 21.71.5 e

[RIBIAN ) = B A b BRI A7 7E 1 257 22 5% (P<0.05)

2.4 ESIAEENERES

PEHUE K fH: Bk 2.5~3 em USRI 4H
Bt AT AR R AR . fR 3R 4 W BN, IR AL BT i A
TC AN UG A P A K U T R B4 B R ik rp AR AR SRR AT
KF 50% , BTN NAA 5 H AR 8 T,
AR Y T 90% , H X4 NAA iR IE N 0.1
mg/ LA 5 10 A6 40 355 1 1 B AR 0T 35 100% , Geit
AHT I, 24 NAA K 0.1 mg/L I, R4S KEA 5
FREEAAHAE A AR R T B 3 25 5% (P<0.05) .
BRI RIFIE AW AE 1/2 MS, 1/4 MS %
AR B 37 5 v AT IR A A AR A AR 1T 178 MS
SEARRE SR P A AR W LR AN S . SR A TR,
1/4 MS+0.1 mg/L NAA I} 4= i § &K Al
99. 2% , W AER EME S IR

R4 EARBEFEM NAA MEFREARAEFERNZIE

HE AR NAA/ (mg/L) ERK/ % AR AERAK L
1 1/2 MS 0.0 50.2+0.8 d TH: AR
2 1/2 MS 0.05 91.0+2.0 ¢ Lyl
3 1/2 MS 0.1 99.5+0.5 a M AR
4 1/4 MS 0.0 51.2+0.8 d T ARRL
5 1/4 MS 0.05 95.2+3.9 b TEPH: AR
6 1/4 MS 0.1 99.2+0.7 a T AR
7 1/8 MS 0.0 51.8+1.4d  FHHNHS, RATK
8 1/8 MS 0. 05 94.5£1.0 b H4NES ARAHK
9 1/8 MS 0.1 99.5+0.6 a  H4IE, RAK

[FIZA R R A R A B R 47 7E i 35 Pk 25 57 (P<0.05)
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TRV ZR 1Y ST AR ) A 285 3% U 1) S B
o SME AR U A B T 1 S 5 R G B
WREWEZEHEE, ARKAET MM A
LB M, AT 40 20 FR s v AT K
W HZORIS TR e L U B S S To B R4 AR 05 7,
(AR TS B S I R A RN A — g
&, ANE R ARk [ — A AR A TR KR
M7 2E AR, BRI R 0 T AR, T AR
ST A7 150 R AR I 4 245 350 R A BERSF [i] %
TR )5 2, B 0. 1% 1Y HeCl, 32 1 [
AFEIIRI T 15 min 5 YRE HA 5%, HATiA5] 85%1
TR R AR S50 ] 75% 2 i 0 A b 7 i b 1
3 minJi&, # A 0. 1% Y HgClL, 321 10 min Jy i fEJ57
3 TR H 5% K ARRINEZ LA T 10 min B
HIG Qe B 7.5% fHH R FHA 15%, A5
KH 75% LR 30 s F10. 1%HgCL, =3 10 min fY
T35, R AT A s il SR AR A 19 75 Gl AT AR
TR A R
32 EFHEGHRNFES

WA LURTE N TR T AR /e
B — A TC P A B R A, 763 392 45 T AT
SHATE AN E 2F WA T U RE . KAy R W, Al
YL A L AU S SR AR KA R Y
Fhs Mo FH SR H AL BRI ) G R %), R IR
WK & B HARZE ML, AR AR 30 e LB
WALHL, 2,4-D B NAA H 8 FHKiA S AMEIRRY
MG B2 I 25T B 6-BA Bl A
BT N ER R g
Sl SRR I — R R Y 2,4-D 1k
NAA 5—E R IE R 6-BA 5 KT ffid & FikS
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HECR B A A2, AR R MS+0.2 mg/L
6-BA +2.0 mg/L 2,4-D, 0] L3R4S T R4 83. 7%, T
T REARAS AL LS UTEAR B KA 9. 4% , HARME
AN E 2 X UL RIS S AL i oA A Rl
T B ERA RIS .
3.3 EFRAEFHIN

HAFFEPER R SMRSHRERIEFAE
oL, WL E iR R R
AR o i e B 2 S R R TR] L) e S E
HFFA 5 4 26 TE 6-BA/NAA Ji e B L 9] hy
2 1AM L A B e KAB (4. 7% ) , T Ee 5112 10 < 100)
RESME, #K 0.25 mg/L 2,4-D+0. 5 mg/L TDZ,
SRk # 30.5% " MM AN 8 mg/L
6-BAN A 2T B @ i 418U AR 260
ARG, S AE T IR A £ 4HZA7E 1. 0 mg/L 6-BA
F10.2 mg/L NAA AEFHF AT o0 fb AN E 2
3.4 EGHAREEER

ARG USSR BB, S T AR R
AR R IR UE . — e AR AR By B R A
FEFRHIFIRINA K E NAA B IBA, A [RIAEH 42155
FEHVEARMED) A — | i e R UG R A S
1.0 mg/L IBA B R MS 15 5% 3 rf Az AR % AT 5k 3|
100%" ' s FELT B G SR T/ E AR B 35 oh  IBA SR %
A T ARG T 174 MS+0. 1 mg/L NAA +
0. 5%AC AT LIARTFIE 100% 1R
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