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REHARRIKREZRBUBIRBARFRARIMR
AR HRE”
(A KA P25 5, A A T AR Ml (R ) T AP 52, 200240)

BE AR EZ T K E# % A#H(Dendrobium wardianum Warner) & 3% 2 3535 10 ik A2 KR
PR FARIRZ 45 R K I, TR 3L A3k 55 1k %05% (plant vitrification solution 2, PVS2) % # Bt /K 2 %
K BB RHRIRZANT B F R QAN KT R, 55 1KER-55 A AL IR 7 ik 2 eg 48t 4
EELA R EWE R POBLBEREAT A BRI B2 A AE R B TR0, R Tk, 2
I T REHLARIREGRICRIRAIRE, B LAY ARIZ IR 60 d 49 K T35 AHRIRE A 04 172
MS+0.8 mol/L FEAE 4932 Fc ik £ 4ACHRTRAL 22 6 d /5, 45 £ 1/2 MS+2 mol/L & +0.4 mol/L E 4% 49

FERF Ein

4 2 40 min, £ 0°C T £ 8 PVS2 7K 40 min, 2K & 53 NEA #7 &8 PVS2 A4 % o

MR AR R, ERERALh BRI 40°CHRS T Wik A 1 min, £)8 4 1.2 mol/L E4Ed) 1/2
MS 3 7k s ik 3K, K18 [3 10 min; A&k 8327730 d & %it A &, T2 K L3 4 At Rk ZE 1K

BIRAG G A% F 5] 20.0%.
KA

KB A, XA, 422 FHOrchidaceae)
f1fitjE (Dendrobium) 2 AEAE AR 24, fE K. (e, &
W, 2 it OB AN EAR I Rh 280, 3 4b, i
BT R N2, AR s R Tk,
VER TR 2R K B A RP, A A kx4
AR, AN AT T TR 22 P 21 g ¥ A 0
344 1 350~1 900 KA R AR, i), 2 [EANEN
BERAG A . A sy R K, P
TN, B EA A G 2%, HARAA N
FE ZR AR A (Ph 1 1 R AR 5%) ;02 A WHERAZ,
Al 2 M R R AR WG K 4. B 1987 R ITAR,
FfEE#A N (e NRILHE 2R S 44
SO CPRSE B AR S A ) B B B 5 2 29 CITES)
T RS D), 2001 AE 4 iRHE AN (EK
L RUOR Y AR R ) 4 s (B 2 H) ). (R B H FTA Ik,
KA R TR DR AR AL GE I SR M CR A7 S
HCRAFSO, IX PR AT VL RS2 AR A7 Hh SRR B 5%
Wi, SV PR A AR e H DR AE o B 5

Bl AV B HR AR AF (vitrification-cryopreserva-
tion) & P 70 AR S L K (1 il — AN TR EEIE £ 4k
ARSI ORAF 72X, RICRE 32 il B CR P 7004 5 1
e AN E AVl Ry SRRV ST o m b O S AP
A48 T B AR A & IR ORAF R T 7k,

AL A ik UK, R AL, AR DR AT

AEE BAMG RS AL A E S A, I
I P T 22 B 88 T 24 (Phaius tankervilleae) Ff 191,
KACH 2% “ £)5% ”(Cymbidium hybridum Walu “Idol”)
2548, JRERZER, (94 (Bletilla striata) £ AN, 7 3%
*%(Vanilla planifolia “Andrews”) 2523024 [fiL 2T 47 i}
(Dendrobium cruentum Rchb.f.) JEERZE0®, DL 4k 17
F7 ik (Dendrobium candidum)fif 714, 5 ERZEES 6] Ji
AR JTARED, AR R A Ak IR PR AT AR AR AR o

ASCUIRA A kR 2 A R0 ), R
T BRI TR AF FA A ZR v 7 Ak BER I 7K 2
AN BRAN WO AH S G AR, DU SEE A
RS A - RS 2 D B AR R M I B s e LR 2
A

1 MRl 5 A%
1.1 ##)

KA A RS ph b B AR 22 A 90 o 2 i 1
ARt SR AR )k, F 75% RS H
ST, YEVERS TS Uk 30 min 5 A kK vk 1 h, B E

WA E I 2010-10-22 4252 HJ9T: 2010-11-30

AET TR TGN FH =Ml e S BAR PRI 5T - g A 2R B f (G (No.
2006-4-9) % Bhiji H
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T TAES B, FH75%5K5 7 #:1 min, 0.1% HgCl,
FEWHEE 15 min, R IR8), TR AKIEYES X, TG
BRI JEARIR TR TH 7K 43, AESEUT R S D) TF— /I
FER AR I P R3S ) i T-1/2 MS+0.2 mg/L 6-BA+
0.2 mg/L NAA+2% BRI I [ A5 750 b, B il
25+1°C, YEIHE SR E Ay 2 336 lux, Yt 1] 16 h/d. 30 d
JE R R AL R B R RS 42 1/2 MS+0.2 mg/L
6-BA+0.5 mg/L NAA+2% JREHH 1) i Bk K385 577 3L I,
1535 30 d 4R1R 1 IR, IELL4RAR 2 X (60 d) J5, X ELR K
/Ny 2~3 mm JEERZE ARG KL, BT AR R AR
KA
1.2 A&
121 g B AL B (1)IEFERERE . 1h5Y
B H e B RO 5 0% 4 BB H i v 7, B 2l
>4 0.2 mol/L. 0.4 mol/L. 0.6 mol/L. 0.8 mol/L, T
AR 8 d JE, BRI IR AT G ELH ] TTC 2 e Jsuek
SRR AFIG 2, JRTE HEAF A7 R A i A8 03 R
NPT AR o (2) ARERE A 1203 Bl 1 ), 1F
AT E (0.4 mol/L BERE +10 mg/L ABA #110.4 mol/L.
0.6 mol/L. 0.8 mol/L #ERE)FIEEFRINTAI(4 d. 6 d.
8 d. 10 d)f¥fiik.

L - BB AL H: DL 0.8 mol/L RERE 1535 s i
), AEACIL TR 4 d. 6 d. 8 d.
1.2.2 EERGBK TG B RR RS R
Erh A SIS T 12 MS+2 mol/L H i +0.4 mol/L
TERE RS Z B AL 40 min, SR 5 E O°C4PF T 4 Flibk 7
L PVSL. PVS2. PVS4. PVSW 43 40 min,
326 HH A A P B AL, TP PVSW & —Fh i R
. BB OHEIR) S & RSV (RERE)
ML IR A A R 7 (R 1) .

W f FH o £ 11 35 B9 A 5 R Ak #20~90 miin, HE—
RIS I B A R T 7K T 0] R 24 VR A B 5 A
AT 2 )

123 AAHHBEA 7K 4 G 4 N BT 1) 0°C
WIEA W, R BAR, WA PR 1 h JFHUH
AR, 40°C /KRR 1 min, SZRI] 1/2 MS+1.2 mol/L
B () 55 IR DE S 3 IR, BRIRIAIEE 10 min.
1.2.4 AR PRGN RERZE G B B4R
TR 2R 1 B B (R, 5 A\ 12 MS+0.2 mol/L 6-BA+
0.5 mg/L NAA+2% Rl & 1706, PRI G714 d,
SRIGHENSE N OGOy 1308 lux) FREFE 7 d, F
BT IER L FOLMGRE N 2 336 lux) 15 7%, Y H
¥4 16 hid, 7 d J5Ge vk s R (LR EREZEAR 48 ) .
1.2.5 ABxS A R0 E TTC 7% 4% Towill Al
Mazur J73ER9, B 15 NP E 1 IREREE, N 0.4%
TTC i{55H1 0.1 mol/L B 2% i (pH 7.0) % 2.5 ml,
FEBIE AT N T 27 CEl A e 24 h 5 B3 TTC
W, ZEVBKVEYR 3 . TN 95% L[5 ml, 1 60°C
/K 30 min, FHEAM3 06 E T/ 485 nm b 5E
HVR OO IR o A1 PRLAF R A7 35 6.(%0) = AL B S BBk
SRR AR 1A AL B R BRZE (KW 6 x100% .

FDA v & H N EC 1 B 2 mg/ml 53, 4°C R
1o RIS ARAT 5 I IR BRZE T 0.6 ml 2.0,
IINFEFE S 1 100 pug/ml FDA ¥, #+% 20 min )&,
HH JRERZE T A, FH 20t B4t DFM-50D ML 341
Mo TERAMEIRURTR, RIS 140 i B A0
D3, AT TEN 1) 40 I ) 2 TG ) et

TTC vE I 5 4 M3 ) B FH B 5, AR 4%
I E A A5 26 5 S0 b FR AR e B — o 22 @,
T FD AR A Ay Tl 465 e 4 M 3 M PR R e PR AR i )
Feonsl, Pk, AR5 H FDA ok #h 72 B6AE TTC
T T A W D TR
1.2.6 #IESH K H SASO.1 Lk o B A Xt
BEidk4T LSD £ H L4 (P<0.05). K5 7R KRR
BT R 2 2 ) A 3 I 2 5, /NS P RER R AR
B T 7 DR 35 22 TR A7 S 3 0 2

R1 4MWHALBERIRSEK

Table 1 The composition of four types of plant vitrification solutions

s 2H B (wiv)

Name Composition(w/v)

PVS1 1/2 MS+22% glycerol+15% PEG+15% glycol+7% DMSO+0.5 mol/L sorbierite
PVS2 1/2 MS+30% glycerol +15% glycol +15% DMSO+0.4 mol/L sucrose

PVSs4 1/2 MS+35% glycerol +20% glycol +0.6 mol/L sucrose

PVSW 1/2 MS+10% proline+0.6 mol/L sucrose
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2.1 ARIZER BT IR Rk ER M 7FE
E: DA

1B T R RITIE L 11 855 RS h S T8 s o 7
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P DK 40 s PR3 O o BN 22 SOl r (e i
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Fig.1 Effect of osmotic-regulators with different concentrations in pre-culture on relative survival of cryopreserved protocorms
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Fig.2 Effect of sucrose pre-culture concentration and time on relative survivals of cryopreserved protocorms



282

BRE 5k

BREEA A 15 A 2 AR TP A TIARPE 6 d F1 8 d,
L 0.8 mol/L FERETHANTE 6 d Ay d5eims, {HA A 43.5%,
LU P 0.6 mol/L RERERE 75 8 d(41.9%); 77 2243 #t
SERRW], 2 B B, BT 8 d
A, 7F 0.4 mol/L R R 55 =R s in ABA LLANER
ABA Kb I Ji BR 25 R A A7 2 B 1
2.3 BIBIBRE D W RERERMFIEE R R0
PVS1. PVS2 1 PVS4 j& 3 Bl F i 3 3 Ak v

W, HAH 340 A B R S L AN [F] LE B R3505
PE TN A P I 2 K, 03 5 B 40 i 7% 7K
St DL G H 3 G0 41 B P 0K it TR AR G BB 3 AT LU
AR T T LD PVS2 A R B i, B 3 KD
AR B TR 255 (H PVSW ISR T PVS1 Al PVS4,
PVSW 7 & A AR [ RERE A FE T, W81 10% Jf 2%
(B B A T T T R R B L 254 35% H il RT20% & —
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Fig.3 Effect of vitrification solution components on relative survivals of cryopreserved protocorms
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Fig.4 Effect of duration of exposure to PVS2 on relative survival of cryopreserved protocorms
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2.4 PVS2 Br7k B8] X JREK =X TR IE R A 220

B 4 7] DUE H, PVS2 4 AN b B a) 1 Ji sk 25
XA IE R 22 7 B3 . 2 PVS2 AbHE 40 min I, W
BRAT 5 0 SR BR A A7 15 R e i, b 43.5%; Bl
JUE 7K B T) PR S, 0 R 7K 3 e 1) &5 A 46340 LA & mT g
2 3 W B I BRI, 4B EE 90 min B AH
XIAEIE 2N %k 28.0%, 1Bt 7K 20 min B, H T Bk Iy
IR T, SRR ZE (1) /K R et AT S A TG R
FEAR. DRI T DURf 32 PVS2 Saef: i K s ) 24 40 min.
25 SEERE- S EMAEMFEREHEMNEFR
E=0EA)

KA R W], AN R G A 278 55 11
BRI 2223, 3G L R TAL B B A S R A A
L B i ) 2, AR VA VR S R I A 5 . ]
5 0] LA H, JEBERZE [A] I 28 B mys Al 4 CAIR IR TiiAl
PR, HOAH A7 % 2 b A AL BRI [H) P 22 =
TEVIAR IR 6 d Ik 25 = i, 4 46.6%; BLi A7
B IIAL B ) i R ZEAH X A7 2 O 43.5%, PRl AL 7
R R . MTAREE 8 d JiF R BRZE (1A X
A7 T B AR, AU - =8 T A 3 1) AR A 5 22 b
[RE AL I )R, mT DAL T A BRL N () K25 5 304
Jf 52 245 5, ST B AN S .

2.6 FDAZS TTCIAERMERIKEBIKIBERT

EHRREEENES

EAT IR W, K2 HOBIGR AT 5 R AL
P AT 55734 2 BRI 14 d 5 BB 300 RO R B R
A, TR AL A i R 25 AR PR AT I 40 DA P S 8%
R4 dJE RGO TR T o, ARG 2 1w
N T d, JREREEI A BN, UL
JE K IR . & 6B SRk R IR A OE I
BRZEAE FDA FR/RF T IPIRE, 220000 AL 412 4n L.
SPAEBET (AR 2 B AN g 40 ), HLTTCME
KT 30%; T &l 6D t, FDA ¥ R R ZEZE R0
L0 M B AT ) (G R 5Y), EAR R R 40 B st o
JE A ARSI A BT T LAk 825 24 5, 2TTC
52 FEAA AR R KT 30%, SERR 7S R A
20.0%, P H557 30 d f5 AR 4k R ILE T PIRE (B TA),
90 d Ji7 JR BRZEHIBDIR & (K] 7B). kAl LLE Y, TTC
A E ARG S S PR Ar S R 2 M A
FHOGHE, (EAH R 22 8K, A e A M 2 A 40 A7
RA. MBI, FDA RGN GEEAERG. EW b
BORANMIITE S, HEEZER A AN HATIG 11
JE R 2R 2 Wk 5 1 7 — AR T i

3 it
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Fig.5 Effect of cold acclimation and hypertonic pretreatment on relative survival of cryopreserved protocorms
HT+CA: hypertonic pretreatment and cold acclimation; HT-CA: hypertonic pretreatment.
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6 FDAZRTNBRERFRFEREERXTRERES7 dFERIMMTE(100x)
AC: IEHG N RRERZEZER AL B,D: BRI T R GERZEZR AN,
Fig.6 The vitalities of cryopreserved protocorm after regrowth under light for 7 days by FDA staining procedure (100x)
A,C: apical meristem of protocorm exposured at normal light; B,D: apical meristem of protocorm exposured at ultraviolet light.

7 BEERRTFEHRIKZHEEFE 30 d F190 d FATIRZS(10x)
A: R EESR 30 d IR EKEE; B: REIHETR 90 d )R BK=E.
Fig.7 The surviving protocorm after regrowth for 30 days and 90 days(10x)
A: the surviving protocorm after regrowth for 30 days; B: the surviving protocorm after regrowth for 90 days.

(Anigozanthos viridis ssp. terraspectans Hopper) 2522 PR 2. R RS A RS2, Pl
TE A AN R FERE AN 22 TU I )5 730k 7l Fent i RO B A, ATREAE N — R ol R SR D, T HoAE
IR IR AF J5 ZEIAFE R IR, $i7 P g sk iz TCVEAE AR R 2 AR 240 T 1 400 i B S e RN T
S Y5 TP 3 R 8 5 W S AT TR AT S5 L I 26 JRARRS PR R 22 o i R A3 A AR FE R /L
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ALEAE 0.6 mol/L 1 0.8 mol/L I 23y 1l A 25 o
BT H BRI, Turner7ERIEFT Hh B R B 43 7 454 v [+
2 L5 1) S R A LR AT 26 )5 Mk 21 8 2K
o ARSI A BBIE TR R IR EOR R,
HEWE (8 AN) M 28 (5 ) J& TR R T, (L2 wE (6
A 15 AN R FH B2 (6 A 14 A ) J& T 17 43 544
&, & 4 FBIE R AN FR B s TR BR S, T
B A T ) B BR ZE A AT B B e, 5 0 A3 B I s
W FRAAAAEREEEER . F4h, AFREYM IS
375 R 1 7RI A B 10 R 5 55 SR AN TR, Bk R A ki Bk
257677075 mol/LRER ¥ 15 7R L rh il 2H5 d(87.6%)
BILE 4 d F1 6 d AbBR A7 2 =1, i A A oK
AT IR BRZE 0.8 mol/L EREAL PR 8 d Jim AHXHFEIE 5
5 1(43.5%); DRI, G fo] 3@ sk A 00 A4 ek i Ak 21 A0 I3
IKEAF LA DARR s AT R 2 G T

AL TR B AN FERE AR AR R AT T
SN, SR AEROE AR AR T A R A 1A
WIIHTFENLH], g s IR . 2 MG & & A& 40 i
WPRBES, I mPLIE Ty, “ 25" KIe#E = 5C
IR TIALBE 20 d G IR PRAT 5 SR R 25 R 2890 By
IR B Fe O A A it R AR AL # S
AFHAFIE R L Ak Sy A B4 5 T 13.1%, [, 1%
I T AD BT U AT A A0 B L M3 A R DR AT

CVA I EHROE /E 545 0.5 mg/L ABAF1; 773
R AR VR R A R ZE, R URAE S A R AT
TR, 1551 88%, XA AERI Kk HLABATIAL # T DL
TP Rk R A R R AR i K . AR
755 0.4 mol/L EERE (1 15 IR 3L h s N ABA, 740 4 d
6 d F110 d IS0 A7 35 28 T B (A 5 0.4 mol/L
TREBE (1) A2, 156 ABATIES AT LAEE S AR R AT
()3 % o BLAR ABAKT SR BRZEA AF i R LA
()5, AP 20 R DA v A B ) JRE B A B 8 4F, Wang
8RB A 4 T 2% (Spathoglottis plicata) (IR 9T H &
IR, ABAREFE 1) JEBR 255 06 B L AE K M B3 1R
KIPIZE 5, T REREAE 5 3 oK 22 L ABA R T,
ARG B AUFE 5L T 0.8 mol/LEEHEAS [ T Ak B ] 247 EE
0.4 mol/L 4 +10 mg/L ABA KbFUR LT

TEBFAATT B PRI B, A R F i 7K
N 1) 2 535 W 5 8 A V20 R L PR AT A0 R I 2 AN
HZ. BEEARPFICH + 425+ LK)
7E PVS2 115 60%, PVSL H 44%, PVS4 H1 55%, X4
S5 R, FE A iR sk 2R DR AL B IR IR A7,

BB LR ) LA O AT S5 AR A3 el s o) 4k
A7 W] fie 5B E MR AP 77 T DMSOIR) FH B A7 AH G 1,
Finkle 25@155 Hi DMSO 15 2@ MRS, 2R &1
PR b i ORI IR — Pl L T i3
EY)R, PVSW 1] BE T2 M) i R 2 s —, it
DALE AR50 HH il 2 AR A7 05 AR T PVS2, {2
P I B BB B0 R B e TR AP U
WP RALFE I TR) L 5%, 0°C AT LIS/ DMSO () +%
PE, $& SR G A o Bk R AR R B R A
EHBARIRARAEH, PVS2 T 0°C AL FE 150 min %2 b Ab#E
120 min F1 180 min ¥ JG 735 F 40 3¢ 5 T 13% i
3006081, 5 KA A iRk IR BR 2R B AL VAR AR LR AT
WESH, 0°C AL 40 min Ji 3R ZEAH A7 3 4 B e ik 5
43.5%. PRI, BEARE CRAT PRI 75 7K 5 DA K B B A
TN 240 W0 11992 35 1tk S5 DR 25 0 2 5 3 1RO B 7K R (1]

TTC AHH T 2= RHEYI R TR A7 5 3G DIV
A TR0, FH AR S5 R 25 A i R S B
PR IERE R IRFFRI T, A A
VRGN B TTC V200 HH (0 AH X B 2R AR s, (HE R
B RE TR FARAANRE M AR, 18 BA 40 P Fr Py i
R e g5 OS2 AW W3 i, miTTC
Pt IR I A0 P X A1, R, 2 A
SRR P ANV AR SGE 17 O A AR, T
ANBEAE RV VR ARAT i A AT A R O — i F b o

AR 57K TTC L300 5E 4N ARG A7 375

0.6 mol/L JEEHE T4 77 8 d Je M AGIE OR A7 AR A7 35
N 41.9%, {EE KRBT TR AN BAT G, XA REZ N
TTCIIAIN (12 20 M B HC P At = P35 P, 1 40 A )
FOETIERR T #8255 VE AL, i S A 4k (1
SEAENE UGB IR A7 IR R E K B A % 53
b, BT AERE BN PVS2 B B ALV M DA S e
EATIERE, BRI A RS A T TTCIE A, H
RPLBLIE 7 3t 25 AT 5T

FDAA G BAIE, Jouede, (AAETE 40, FDA
ZeWENE v BAT DO IR e e 3R, A g
M1 S IE AN B AE AN P AR 2R, DL, FDAGE iy
SR 530 4 8 AN TR A, ) 2 T
FEBT T AR MR s 2B TR 2R T S e B, R
I RABIUE Y], FDA ERERSHR TTC VL Ut
U NIER IR DO ERED N CEE =Y Y R e e
A s, E PR AR AR R ZE, FDAL
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IRVE S AL R AR ) o B, DUTIRSE RS
UETTCHEME 45 RISk WAES Jm kg 2k
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Cryopreservation of Dendrobium wardianum Warner. Protocorms by

Vitrification

Yuan-Ling Wu, Xiao-Hui Shen”
(School of Agriculture and Biology, Shanghai Jiaotong University, Key Laboratory of Urban Agriculture (South) Ministry of
Agriculture, Shanghai 200240, China)

Abstract Cryopreservation system of Dendrobium wardianum Warner. protocorms were successfully
established by using vitrification cryopreservation method. The results indicated that pretreatment and plant vitrifi-
cation solutions (PVS2) dehydration played crucial roles for relative survival rate in the whole process. In addition,
room temperature and low temperature hypertonic treatments presented significant survival differences. Furthermore,
the different plant vitrification solutions(PVS) and dehydration times even influence relative survival rate. Consider-
ation of above impact factors, the optimal cryopreservation system of Dendrobium wardianum Warner. protocorms
were as follows: samples were protocorms which continuous subculture 60 days on proliferation medium; pre-
cultured on 1/2 MS solid medium containing 0.8 mol/L sucrose in darkness at 4°C for 6 days; Subsequently,
transferred the samples to osmotic-protected solution, composed with 1/2MS, 2.0 mol/L glycerol and 0.4 mol/L
sucrose, at room temperature for 40 min; Then, dehydrated with PVVS2 at 0°C for 40 min; afterwards, put samples
into cryo-tubes, adding fresh PVS2, plunged into liquid nitrogen (LN) for 1 h; Finally, samples thawed in a water
bath at 40°C for 1 min, and washing with 1/2 MS liquid medium containing 1.2 mol/L sucrose for 10 min intervals
three times. After 30 days re-growth cultured on recovery medium, the relative survival rate could reach 20.0%.

Key words Dendrobium wardianum Warner.; protocorms; vitrification; cryopreservation
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