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PVS-2 % - MS+30% (W/V) H il +15% (W/V)
B2 HBE+15%(W/V)DMSO0. 4 mol/L Fk,
L2 RErk
L2.1 FHHIRA MRS TR R E,
R ZFE A EL R 0 & 3 AR R o BT AR 1. 5~2.0 cm
HI/NBE AN /NBEW A 1 AR, U A R 7K Rl Pk 25
Bt H AR gk 30 min, 7E#EETAER B, 7T0%7H
K TH B 30 s,0. 1% HgCl, JH# 5 min, SR f5 FJC B 7K ik
3~5 i, H g EH SRR MS+BA 0.1 mg/L+
NAA 0.1 mg/L+3g 5.5 g/L+3% M) (& 5-A),
1 JRJE ¥ oA & FIIRZEYD F #EAT 40085 3% (B 5-B) , K5 5710
R 25°C, B RIBE 12 h, JEREEREE 2 000~3 000 1x,
1.2.2 TOEFR MR B X 2R E RN W gt
A C PR B TR B v AT 2R R B , ZER K/ 1.5~
2.0 mm, R 5 KA & B R EREVER BE 5 3R v,
FiisEFR 3 (B 5-C), %S A WAL 3E 40 min, FEHBEHS
1k PVS-2 Y& W AL B 60 min, W B AFE 1 h, |5 #EATH#
TRUER IR E % . BRI 20 N2ER 3 REER
1.2.3 PUEFRAT R XS ZERFTH RN HLd 4C
Ab PR3 A B W AT R RRE, ZER KN 1.5~
2. 0 mm, SR 5 HH: A TEREMR B 0. 25 mol/L i35 5%
Frp HRE SR 0~5 d, FE RS AL # 40 min, FEHBEES
1k PVS2 ¥ W AL B 60 min, A A 1 h, )5 #E471#
TR BB IR B3GR . BRI 20 22K 3 RER
12,4 GRERRTRXZERAE RN M a4 CL
FIZGAEL I T AT 22 RRIE, ZER K/ 1.5~2.0 mm,
SRIG WG H A TEREMR B R 0. 25 mol/ L 3% FREEH, Ti%
3% 3 d, 2 E I ML FE 0.20,40.60.80 min, P FH B B4k
PVS-2 ¥ Ab 38 60 min, AR 1 h, )5 #4708 Uk
YRR ERESR . AP 20 25,3 IREE .,
L.2.5 BEEfbabBAT RN AR R gt 4C
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Fig.1 Effect of concentration of sucrose in pre-culture medium on

survival rate of shoot tip after cryopreservation
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Fig. 2 Effect of pre-culture time on survival rate of

shoot tip after cryopreservation
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Fig. 3 Effect of different loading time on survival rate of

shoot tip after cryopreservation
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Fig. 4 Effect of different time expose to PVS-2 on

survival rate of shoot tip after cryopreservation
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Table 1 Effect of size of shoot tips on survival
rate after cryopreservation
253K/ Size of shoot tips/mm FEIE#R Survival rate/ %
0.5~1.0 59.33+1.53
1.5~2.0 71.33%2.08
2.5~3.0 50. 0041. 00

RK/NH 0.5~1.0 mm B, ZERFFTER A 59. 33%; 25
RK/NH 1.5~2.0 mm B, ZERFFTER A 71.33%; 25
RR/NF 2. 5~3. 0 mm B, ZEIFETE K 50. 0096 ; BB
ZERAFIE A LR /N K, (H Ak B — 2 R
/0N B T 4 3 S AL RO R AR, LA R AR AR R,
BAERZERK/NR 1. 5~2. 0 mm,
2.6 URAFHT [R] XA HR H R

FHFR 2 AT ZRRE M AGRAEAL 3 1 hol d.7 d.30 d.
60 d.90 d 1 180 d J5 , FETH K43 Bl g 74. 489 .74. 67 %

R2  REFERBEXERFEENRM

Table 2 Effect of different frozen time on survival
rate of shoot tip after cryopreservation
VA7 BT E] Frozen time FEWE R Survival rate/ %

1h 74.48+0. 39a

1d 74.6741. 69a

7d 75.66+1. 15a

30d 74.83+0. 68a

60 d 75.1341. 42a

90 d 74.8940. 84a

180 d 76.53+1. 21a

%A Student-Newman-Keuls? 51+ 51 ,a=0. 05,

Note ; Statistical analysis of Student-Newman-Keuls?was performed,a=0. 05.

75.66% . 74. 83%.75. 13% ., 74. 89 % 1 76.53% , £ kb 3
ENFEAE B 22 5, i AT 40, VR AU IR R A7 A
Yy B BT IR R AR I BRAR s
2.7 ZERIREBEFR XA EA

AR AL B P 2R R B Rh B WK B B R 5 b 3E 5%,
1 JAJG  FET I 2R R 75 Wi AR A2 , T 176 25 4R I T LA i 2
FIRETE B/INE  — 2 th 2208 LA 1 S SUY B 2F a5, i3
TR EZ (B 5B RN EEIE /NG (B 55,
2.8  FAAEARGEC AR R YN LR

B/ N AN B4R 37 % MS+BA 0.1 mg/L+
NAA 0.1 mg/L+35lg 5. 5 g/ L+ 3% iEbE - #E 17 Fa 1E
(B 5-G),1 4™ A IR A KA 3858 R BURT 38 6,4
JETEEL 1. 0~2.0 cm A4, BeFh B HE SR 3L 1/2MS+-
IBA 0.2 mg/L b #4714 MR 3%E3% (B 5-H),10 d J5 AT A
HAEHEERER, L5 dFEHRAKE 0.5~1.0 cm i

A RS B ORISR, C 2R B SR D 2RI E R E 28 M AL S W F2RREHER N F, GO KIRLA TS M4k 5R, H £
TR L YIRBER.

Note: A. Induction of axillary buds,B. Subculture, C. Pre-culture of shoot tips,D. Recovery culture, E. Buds induction by callus, F. Buds induction directly

from shoot tips,G. Subculture after crypreservation, H. Rooting culture,l. Domestication and transplanting.
5 FEERBRERERFEHZR

Fig. 5 Cryopreservation system of shoot tips from in vitro plants of Chrysanthemum
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Study on Cryopreservation of Shoot Tips From in vitro Plants of
Chrysanthemum by Vitrification Method

ZHANG Yanqiu, QU Lianwei,SU Junwei, XING Guimei, LU Jiaojiao,ZHANG Xiaofei
(Institute of Floriculture, Liaoning Academy of Agricultural Sciences,Shenyang,Liaoning 110161)

Abstract; Chrysanthemum ‘Jinba’ was used as test material,and the experiment design of single factor optimization was

used to research the effect of sucrose concentration in pre-culture medium,time of pre-culture,loading,exposure of PVS-

2,size of shoot tips and the time of frozen on cryopreservation. The results showed that the optimal treatment

combination realizing long-period preservation of the shoot tip of Chrysanthemum by vitrification method including:

0. 25 mol/L of sucrose in pre-culture medium, pre-culturing 3 days,loading treatment at 25°C for 40 minutes, vitrification

process at 0°C for 60 minutes and 1. 5—2. 0 mm of shoot tips. The survival rate of shoot tips preservated for 180 days

using this system could reach 71. 33% after unloading and recovery training.

Keywords : Chrysanthemum;tissue culture;shoot tips;cryopreservation
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