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mg-L"), pH 5.8. JGIBIFR, ML EEE R 104
Bl 3ER . 15730 dJE, Mgl HAEFEK
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W T3 B K3 emZE A5 O 43 E A Rk,
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Fig.1 Tissue culture process of M. crystallinum
A: FpFHE K8 ARSI B: Fif ik 14 4T, KR THEE, C: MMy A 7 [T 2 D: 559775 diil i i, B JEPNvK sl
T Fr BB IR G, Br 7730 A T Gr JEPNUKRE IR 30 0, B8N A2 He BN FRdkeh, 159714 dAEAR T 1 72
30 dIIHLIETH .

F1 KINO VR L X MK HE - 1 5 26 (1 5 i)

Table 1 Effect of KNO,; concentration on the germination rate of M. crystallinum seeds

. : AR %% .
KNO & fE/mmol- L Fh-F M ¥/ 41T fom
2d 4d 6d 8d 10d 12d 14d
0 50 62 90 94 94 94 96 98 2.4
L0 50 48 80 90 90 92 96 96 2.4
2.0 50 38 72 80 84 88 90 90 23
4.0 50 42 72 82 84 84 92 98 2.4
10 (1/2MS) 50 47 76 85 87 88 91 91 2.2
20 (MS) 50 49 75 85 89 90 90 91 2.2

T RIR1A d, GEit Al

BTG . 6-BAWK LA FEEE LM AR 7 IR AR AR I oK v B A A A K G
UREE BRI R A, EAR EERER, Bk H7.
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Table 2 Effect of 6-BA concentration on the terminal buds proliferation of M. crystallinum

6-BAMKSE/  AMi A Fi7720d

Hi9%35d Ki9%75d

mg-L" HuA

WeriEe/%  WIEARE WiE/om  BEEMLE/%  WEEARE WE/em  BEEMLE/%  MERE WiE/om
0 150  51.77+#4.77°  1.01x0.01° 0.8 60.80+4.40™  1.24+0.11° 1.1 65.00+2.68"  2.75£0.14" 12
0.1 150  70.97+0.93*  1.01x0.01° 0.7 76.70+1.97* 1.21£0.11° 1.0 77.07+9.58"  2.43+0.17° 1.1
0.25 150  71.73£0.66"  1.01x0.01° 0.8 75.50£1.66"  1.35£0.15* 1.0 90.07+7.11°  2.72+0.15° 1.1
0.5 150  58.90+4.00°  1.07+0.02° 0.9 66.70+4.53"  1.45+0.07* 1.1 78.77+5.31°  3.71£0.08° 1.2
1.0 150  57.93+420™  1.03£0.03° 0.9 58.30+3.00° 1.3240.04° 1.2 64.80£0.55"  4.00£0.09° 1.2

[ el 5 A AN G 7 B R RAEP<0.05 7K 22

4 TR IEM K E IR E H IR L AIF
4.1 BERBFHFERFOMBIIENKERE RIS
(d:0EA

HIZ3 AT, AS[FE R IR A 4% St AR
I T AR B R AN 2, (B B
WA R EAAE RS . Hod, 100 mLAETE &S
B DR PR R AR, BT VB R %S
MBS, B5 AP (8 B =
Sto W R, 18 SR o B B R AR
HAPERE, NIREEBOR, MEE EA B Z Kk,
HAZ AR T HABS R B A s, M-I R
B A3 AE B R R R T B B A TR A D s o7
7 ds B DU ) FLAR R/ I8 AU I s, (H
R T AR ZE S, 3 BUR P AR B A AR
5, IUBHURSGAR. SZaairiln, &
FEAREFEL00 mLIBLESHETE M, LhIs LUBEAE A
B O EHBONEE
42 EHFEDRELRAETRSEXNIEMKER
EEERKERIBLEME

— BT, BRI R R 2 R i B IR A ) K
B BUIRIREEAR, BRIk HA B, \gwm s T
BTN R . ERASLIGKI, BIRIKEZ N6,
810 gL Z Al BRI A 22 57 I AN, 1iL 3
40% /e A7, JF HITE IR G A AR B35 VY

e, FRFL.

W, YEISWEELFI10 g L, T8 FEAKN 2
AR, AR B TR A 288 koK, AR T4
WK, FUk, 254 5 RO B (LA T8 bR
K&, R BRIRIE N6 g LR LLESE BN

5 12MSH b, MSH; 5 R KE IR I
57, (AR BI IR A R RN UGE, HKIRIE40%
Fetr, HIEGE R BEA R . Bk nr s, K&
FIEA I RPN UK B B BB A R AR ) O
7o BEANESEIG H BT R B, MSHE 7736 Hh (13X
B EALTE LR T 12MS B 3R 3, . R BIAE
BRI, M E RAEBEREREPHER S
WERIME™ . K' Zn® FIMn® %%, A 2 A4 G 3
KR E BT A AR E 77 70 3 AR T A R B
FIEE FRICR I, [H, I BEMSE 3361
NEGE I S TR .
4.3 NaCLREMIEMKERERE KRB LL
Al

FAFRW], NaCIIR 1525 52 M JE P 0K S 3% 4L,
B R A R Hem i A K . 4NaCLIK FE H40~120
mmol L™, BEHEIL R B E KT HA3Fh bz, Hop
NaClJ & 480 mmol- L™ I 3 55 4k 2% {4 17%, [F] i
BT R B R, TEF2.27. B RES0
mmol L™ f{NaCl}; 77 3 i L35 55— AR, B fh R
AR REZ0, Jf IG5 REOEEI5.05 47 . LU B

W3 IR N DR AR KR U B AR K B AL 5

Table 3 Effect of the vessel and seal material on the growth and vitrification of M. crystallinum

i IR AR AMEARSUAS BRI /% W 25 T fs/em
200 mLIER} [F preb e 30 62.20+2.35" 1.87+0.12° 1.2
200 mL 3% 7 7 R i anpiy 30 49.93+1.21* 2.27+0.15" 1.5
100 mLAE K BB R 30 43.10+2.50° 2.2340.09° 1.5
250 mLAEJE i ynpiy 30 52.27+7.76™ 2.00+0.15° 1.5
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24 NaCLR FE ] Pk HE s 1 AR K S B3 A0 1 52 T
Table 4 Effect of NaCl concentration on the growth and vitrification of M. crystallinum

NaCli & /mmol- L' HMEAREUA P /% 5 R i fH/em
0 30 43.104+2.50 2.23+0.09° 1.5
40 30 20.90+4.54° 2.1340.32° 1.4
80 30 17.00+5.57° 2.27+0.15" 1.5
120 30 19.33+5.21° 2.17+0.17* 1.5
240 30 53.43+5.17" 1.30+0.12° 1.0
400 30 67.60+2.01°* 1.13+0.09° 0.8

RN UK O —Fh 5= ERAE Y, NaCD 3 I AR K2
AT DR o fH S 4 NaCIUR B 4k 252 38 i 5224085
400 mmol- LI, wik F& FNaC bl 3t I B 2 410 1)
MVKE A K, EWREIAE AN BEASGE
PeEEAL I EE . DR, 7E 8% IR 5 I AR R BE 1
NaCl (40~120 mmol-L™)fi % AR IR P UK F 35 1k
AR AR A K
5 FRIESEEMREEER,. B

X5 94k 8% 77 3 M S+80 mmol- L™ NaCl+30
g L'ENE+6 g LB flg EIEFRINEE R, SR2MEEH
FHECER, FEAHFII6-BAMKREE T, JEPNUKE B 1 3%

WL T3 PR AR, AN A B2 1) 3 3 4k R KT
20%. TEJGHISEIR R IRATRILC S BB, o
TR B I 2 R Y, RIS IR B TR dk
Fr, WA R L BRI 2, (H2 IR 8 1 e b
FHIGFRAE R ISR LT T0. 74k, RK5E
), DA [F) 9 BE ) 6-B A S5 25 52 0 2 4 4
M6-BAIKE 0.5 mg L, AMUIEEIL 2K, Wik
KB 1-FAIG), M B R 80 =, 15 52.76,
5 H AR EEAT B M2 . Rk, MS+0.5 mg-L!
6-BA+80 mmol-L"' NaCl+30 g-L"'jEkEi+6 g L5 IE
(R 7 3600 B AR AR DK BT 2 I A B o 3

5 6-BAMREXF AR K A= 25 3 B O
Table 5 Effect of 6-BA concentration on the multiple shoots proliferation of M. crystallinum

6-BAJKJE /mg-L" AME A EUAS PRI /% HTH R AL T fEi/em
0 30 15.33+4.41" 2.33+0.12" 1.7
0.1 30 14.90+2.76" 2.00:0.05° 1.6
0.25 30 20.60+4.33" 2.40+0.05" 1.8
0.5 30 10.83+2.09° 2.76+0.12° 2.0
1.0 30 11.90+3.99° 2.23+0.13% 1.7
TEAEMR S0 b, AT R BLAE UK B4 B 5 5 Tt i

AR TEATR I ER AR BT 7R 36 b, L& 22 4 B
A AR, 4k 85 7 1 AR B0 hn o B AR5 R
(EI1-H), Sk Epa] kAT #2805 . (H 2 7 hn0.55%
1.0 mg L™ NAAFIA MR35 37 3 5 iy A A T vk
AT AEAR, RPAEEE IR T2 A B R AR
AN A AR . HMEFEMS+80 mmol L NaCl+30
g L EERE+6 g LB IR A AR RS 97 5 .

AP UK L K% 1 4 R R AR TE Ve Rk B B
FEA=3LIER Y, BT A TAEES, €Y
WKHEAR, ¥57230 dJE, Giit-PI s R N T71%, 4
PRAE KRB U (B 1-T)

FEBEAT A AL 23 1% 3 0, AN A (1 78 55 42 5%
P IR Y — o AR PR A 90.1% HeCLiH 2l
min, MY FH BRI H LT, 15 4R 808 10, B
RS4RI, 155194.69%, XfJEP UK B fh T F A4
Tt . FRSE M TC R T, R & EE
IR R RE . W T4 SRR ILKINO, I I 25
e | P UK BRI R R R AN R, DL K &
AR KRB . NOS-NTAT DL B B gAE i, 5+ H i
[EAEHEPH B 7 Wi, B, 5. 85 K RERs Lt
TSR R A A AR TR B PR A A s
(FEH R451994).
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PR B, 55, AR B IS A
() = R MER . JE BT B A ), e — B
A BRIfERTTE . B RTRIE 5 & A B A0
B I AE 802 M, 520 I3 4K & AR 1 IR 2% VA 44
R EEAT AME RN, BRI 264,
BFOEIR, IR, JBEE. pHIE; BRIy, B4
MRS TIREE . BRGFR AT . AU AR i
KRG ZAEHH1994) . &E00E ST 277 4
ANE ZF B IR T e B B ER A e R, AT H K
AR TAT T — 5. TR, BEAK
BRFR A TR R . s SR A KRBT R
B NE B PR AR AK 3 DL S U AR R 6-BAIK
FE#RANRE 70 A RO A5 H RN UK B A 1) R AE,
BRI — W E INaCLY J&, W 1 Btk R
B BAR T HAh A HE, 2 FNaClX — &8 K 1 4 fi]
R AT S W UK B 3 e 33 A0 O A R LR i AN B
ffi. B EEE(2014) I\ N B A A A0 i a6
W A SRR A T A EME E R,
SRAERRRS A E . BEE BRI E, i
ARG E AT . KERS Q015 LA
T E BB & AR B SRR I, AIE 52 7 3 v AR
S S MBEIBIEA R . B %2015/
skvk i B e 8 i R i AR FRALET & B, vk H o
TEAE PR e 7 5 Folp 18 B g 1 TR 18 1 Ho AR B
WY &R LA AR NS, 456 =
(R AT DA, TR ITNaC L it DA RS % B A1 3% 335
2, 2 AR UK R v AE 2 3 #h ha i,
B 7 DAL, PrEALEE R GIE G R, 1SRRI
A RE 213 5, AT HRD T S AL B B T SR B A
Fo R E SRS A, 75— SRS IE .
AHEFTNA, SEERE RN MR 5E
BB (A E%2011). AEMUKEAE Nk
PECAMIAY), £ AE TIRECE S IR P A K, 2
UCAMIEAZ AT GG AR, T ANE T 188 57
IS AR K, 23T — BRI CHEY AR .
PR AP A I A BT AR R AU o 1) 22 57 1T R 3
RPNV ELTE A 518 S AE B A A AR A

AR ZEEOAS 8 2F B TE i H9 5E F2 E2 AE KA)
B, KL EECEE ], 6-BARH LR IR
FH B RE P A A R T 550, I 3 40 i 2 RN 5 5 2F
(504 B 2R CRFSE2014) . 7215 S 027

WG, % R TR AR A, BAR Rt T —
W 6-BA, (HAEHIN & HIMEAEKFE., Mk
PLTR ZE 23 AL AT R TR 100%, B 5534816 5 £ $nl ik
50/ AR BRI INIBA. NAAEL
HIAA. AU R, AN ENAAFER %
PR AR PN OK BE Gy B AR AR A L+ 20 AN ERAR, I 7E
T E AR5 7R3 R 4 i A AR R 0] 3K 100%, 31X — 45
KA Michael 5 (1991) 5256 45 FAH — 3. Bt
DAHEM, JEPNVK LU A K R S 'R e, O
2R R B SRR AR PR
A, SRR 2R, SHOK RV 8, ik
BT N E T ER. LR, REE
HAEEF .

NGt S = D NE TN 2 i S = B = VA
T PR UK TR ZE N AMEAR R R B R R . i
S B AR EFRE T, AT &40
HAPFHET AR, 465 7 JEMK R R %
IR SR — R RIHATE R, fEAEHE LT ]
T EARA . i, BT RIRE] T AR AR P OK B
TR T B E AL ) Tk, (BRI TR T TR
TR 5 4k, S0 A I R B, BB Ak 3
B R0 T IR 5 T, WAeT S R 3 B A4 1) [ s
e 2 BN TR — PR A .
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'School of Life and Environmental Sciences, Hangzhou Normal University, Hangzhou 310036, China; *Zhejiang Province Key
Laboratory of Medicinal Plant Germplasm Imp rovement and Quality Control Technology, Hangzhou 310036, China

Abstract: An efficient plant regeneration procedure has been established from terminal bud explants of the
common ice plant, Mesembryanthemum crystallinum. The best protocol for seed sterilization was that the seeds
were immersed in 70% alcohol for 30 seconds, then were disinfected by dipping into 0.1% HgCl, for 1 min.
The optimum medium of growing seedlings was MS medium supplemented with 4 mmol-L" KNO;. In this me-
dium, the seedling germination rate was up to 98%, and the seedlings grew best. Medium supplemented with
40-120 mmol-L" NaCl could effectively reduce the occurrence of vitrification. The suitable proliferation medi-
um was MS medium supplemented with 0.5 mg-L" 6-BA, 80 mmol-L" NaCl, 30 g-L"' sucrose and 6 g-L" agar,
on which the terminal bud’s vitrification rate was only 10.83% and proliferation coefficient reached 2.76. With-
out growth regulators, regenerated plants rooted on MS medium with 100% efficiency. Mature, regenerated
plants were fertile and the survival rate could reach 71%.
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