AR E Y 2 M 1996, 4(3):75—82
Journal of Tropical and Subtropical Botany

HYHRARNBRSEERRRR B
BuE  HEg

(ﬁuké%&ﬁfﬂ%%&ﬁ R 430072)

ADVANCES IN CRYOPRESERVATION RESEARCH
ON PLANT GERMPLASM ‘

.~ Ying Xiachui Shu Lihui
(School of Life Science, Wuhan University, Wuhan 430072)-

| WAEBIER (- 196 T )RR B IR AT/ 0 KT R R M R SR k. W
- RERT, Bfﬁ%ﬁﬂﬂ@ﬁﬂ*ﬂﬂ’.ﬁﬁzsbﬁﬂ:. EWE&#HEH%&&#&&‘PK%F&E&%E
Rz, ‘ y

ﬂﬁﬁﬁ#ﬂ?i*&f’ﬁﬁﬁ‘?ﬂ ﬁﬁiﬁﬁ@l&’:ﬁéﬁ&ﬁ*m?@%ﬁﬂ. AT PR, R
ERHBEAREREER S, BAKE, EXBEHETMA TR KFERIN, 0TK
B 30—45min. RAFFGMEERKFFRETRGE, HHEREPEEHNEZEDE L RAZR
H. REEMAHE—BREE 37— 40 C BABPHREMER. HRAKRE, THERERNSE
PR, FHHATEESE M £ KM B R Y AR, SrETURIE R R AL AR AR £
R,

ﬁﬁﬁﬁﬁ&%%%ﬁ&?ﬁﬁﬁ%ﬁ%%&%%ﬁﬂ*E‘Jéﬂw@l’i*"bk. Bfu&ﬂﬁﬁﬁéﬁéﬁ
TR BE B JBE K R SR R MY o0 R, RIBAR AR, BB ERERPH, KRR RL
G XA S AR R RS L REERBOR.

1973 4¢, Nag Ml Street ¥ % PBRBHEFRAMRFERRFTZ)E, Xﬂ%?ﬂﬁﬂﬂﬂ&ﬁi& X
REBRBRFEYE N ERIEY. €4 K1k, BExt 100 £ FEWHHR 1T o 8 %R /778 5F
5, HERATEESRR. B, RUAFNEAFELEBEA T RBNH B KR REFIP,
BRI BB T BARKY, XAFEARYL. BAREBREATABRRERIFCHAHBRMN
RER ERPHELED JLEHRLFTHASHBR ERUTABE, BURFFERMHE,
Wi F 3K BRI R FFBES R B AR R, Bl BB A YE JERL BT 4 78 40 AR Ao 5 7= A 1 s
AR BIRBBFRE S, ﬁ&ﬁﬁ%ﬂﬁé’%f&?#ﬁl‘ﬁiﬁﬁm XN EBRRHRARRNGRFRGET
HBER.

1 BERBRARFHRREE

1.1 #®F o |
FTEARERAIEEHRESS, E’H@ﬁ%ﬁﬁﬁ%ﬁ&i—ﬁﬁﬁ&é‘ﬁﬁiﬁiﬂ%ﬁ@‘ SR BT ,

ERA/ANFERS TR
1995-08—14 cA; 1995-11-20 4




76 R AL S , : L EE

REERY, RESERTBES TR—RELERTRERGERFREEEL.
BEREHHFHSKBMRHER, Stanwood R REFET SHAFY. HWESARRE.
BE. S TRMEYFTHT T BIRBRTF.

1.2 FRELRHSEAAR
¥NBEARTRATEEKBEAYHENTERR. RNFLSRARELE, BEHLEEY

 E#MD, Kuoksa 1 Hohtola SRR T i L MMM, HIKSHEERE 90 -100%",

SHEMGUERF RBMEERIENAN, RAXASNERE: (DREMRET, SHHARM
BAEsBEK, MEHASRANSERAE; QN EHASARME LERE: Q)ERNMEFRREIR;
@OFETRER: C)ARERY—BBEERN SRR, MALSEARNTLZRAMNL
%. ’ . .
Fukai S H/BE 5 NR 38 MFMBIBMHBAT T EROBEARE, KEHAMHERY
FEFRENEREAET. KRFREN, WRTNEAEUERME LI 1-3d, AR
WHEAUSEFREFKALK, TRANKEAEES, JRNGRESLURANRTARTR
HHR, RERFLMHEE, EARANGARAL, TRDIRBH L ARIKT KD, Dereuddre
SABAER N E T LIRS EAARTREAREY, HTRAMRERS, £KEHE
#, FUENRMERENELARE. #TLERSEAMBRERFHEVESER 17TMR S0
ﬁﬂﬂ"““‘. .

13 %8

EERREERTERERNSR, BRIENTENSBRNNRLERE, BORAEER,
BYRANFIE, HERANHRCRREEN, #ELERBERRENHNE SR
A,

14 SHERERE _

BRFERFERY PRETSEENER: ORBHRHFETHRERBEARES,
SEEMBL, HEWERKHRE. MEIANBERL B TEKERT, RERX
BHARER. QFMREREERT-LHTFEYN BT, CRAEABRRHE, RAIHT
WBD, EWEEREENALHTRRPREIETERM. Q)R RMHNRFHENELRNE .
BT T40E, BATRRRRE, EMENRKENE. OREAEARETRE, SMARTH
Ay Ak, SEEERER B IRERRT T ER R,

BN BERBENHS, HFARKEKR, EFANRTHE, B ARMBENAR
SR, FIRR T SRR R B SR RN, R ENRENBRR T OBER TP
. AT, ®OBT, URTFIEMES. ,

E4E 20 RFHY MO EAMRIE, ERENS TREN T EBERRT.

15 BIEERERENHGEAR
HT B RN EERRE, EATASEENHOEARRCRIE FEET. EF




%3 PR NESS | R TR BT R AN B AR R RAE BT SRR 77

RIS, BEEUTILFE: BHREERATHERERGER; WA K
HRPFIR, R E T TR R R B HIIE S EUNRP ARG HEFR R X,
BUHE L FAREALY, —BR A 30-40 C KB, KBWBREFE 60 C 2 80 C AHBERRHFHK
B, AMEprRnNAGERS, TRHRERRY. BEE, JbibeE kx4 1 e O
%,ﬂﬁﬁ&#ﬁ%ﬁ&%ﬁﬁ#m;E%@%Amﬁﬁﬁ%#?ﬁiéﬁzm,#ﬁ&#ﬁw
S%EL%%—QZE;ﬁi&ﬁmmm%#ﬁmﬁﬁﬁﬁéu&,mﬁkﬁmMWEﬁzéﬁ
B, IS MAEESRN T RKR TR,

ERA KA GARRE FREFTLAN, EBEAGHH AL S RPNELE; ERHL
AIRBEAFH 2h, HERGHALEYE A BEBEE, RELFEEWRGHLSETR S, B
f&%ﬁ?m EAEENREPFGMASERBEETHT. BEXMEHTHROREE
£,

B, SRR AREKGHABKRRRTNEYHRTEL 50 RF.

1.6 WERE :

, &w&&mﬁ:ﬁtﬁémﬂnﬂ, BT R R B AR, I T ¥ U 00 6D 440 G o 7 A B K

71, FURGERS, FEREHE, FHEHELHALER ERLTRBHAME.
BAERENSHEERTRESS. EAEEXR, HRINAFHARE. B, WFHRT

FEL S Y B B HORAT T B AR R R

) BREEBEEHRENEERE

2.1 #ERSE

xﬁgaﬁmﬁmnﬁﬁmﬁﬁmﬁrﬁxmn Ulrich 3t 6 MM RIFRE & F M HARRTT
TRERRE, ERARASHNEERERRAHERANY, HETERHLREFERNEXRESS
AT RE, TAFETARR&FE.

HYAS., MREBREVNEKERSEBRSRRESFAREFHINRERRRZ —. &
MR, RN, MEK/NMEARNEERRTIARBBHAANR; BENEKENRE
ok KM U Y AR BRI EER, A, FEARNKEEKEBRTRESHBS
BBV EE, BDR W I AN HUR N AEE S W EEHIR. B, MMRERBK/NE S KRR
BOFEW, RERARE/ (N#EEAR) KERERRBRLE. :

22 WaE

' ﬁﬁﬂﬁﬁﬁ%%ﬁﬁﬁ%%%ﬁﬁﬂ@%ﬁ%ﬁ.%i*%ﬁ@#?ﬁﬁﬂ%ﬁ?*ﬁﬁ
ﬁ%ﬁﬁﬁ.%ﬁﬂﬁﬁﬁ$m.ﬂﬁ?ﬁ&ﬁﬁﬁﬁ%kﬁ,ﬁiﬂﬁﬁTﬁ%ﬂm.ﬁ?%
PRI sey, W% 7EX URRTHEAT B3R, T A L S YA M R R R B, A
mﬁﬁﬁﬁﬁ$,WE%E%%&EE&%%M@EHH&&EM FRANEBIEAGTRES
0.5mg L' ABA #y @B ki 3E £ HiIEsF 10d 5, AR oK AR B 0 AR B R A TR R,

23 KERPH




78 _ P LAY E IR , ¥4%

AKURER I B A R D R B R E RS 5% . R T H BT2% R AR Z R ETH (DMS0).
Hl, WS, Crowe XXM BRRHESHENEAATRETHRE, AN EHEAE
7. Bhandal% 3R HME— B WK IRR I A, BUINIBIRFE T 8955 b S 40 Mtk 5 24,
Bﬁﬁ@i{bﬁ?ﬁ— myiEEY, BREEAR, EKBP, b%ﬁi&ﬁ‘l?ﬂ(#ﬁ#ﬁfh?ﬂlm

24 F&mﬂkﬁﬁff ‘

BRI, Eﬁﬁ%ﬁ%ﬁﬂ% ﬁ?ﬁiﬁﬂi ﬂ:#iﬁﬁsﬂw ﬂ{fﬁﬁgﬁﬂﬁmﬁwﬁﬂ »
2R, ERAEEKEE, ﬁﬁﬂﬂﬂﬁ%*ﬁﬁﬂ%ﬁ@*ﬁﬁﬁ]%ﬂﬁ%%%, ﬁiﬁ]ﬁﬂﬁgﬁﬁﬂ(
BAL, BEPMALSK,

Eﬁ(yﬁ‘ﬂtﬂ* EE?’&E?B‘JE%EW@%$ BiGEEREERNE. AEZRFEHFH,
EHREE A 20 C BB —40 T , MITHEHERAEM 91% 2] 3.3%, H5h, Eﬁﬁiﬁﬁﬁ
E—&Hﬂ&ﬁ'{‘ﬁﬂ‘?ﬂ@ Eﬂ#ﬁ*ﬂﬁ‘?’éﬁﬁsﬁ‘lﬂffﬂ

25 BaE

ﬂﬂﬁmﬁmﬁﬂﬂvﬁﬁﬁﬁﬁﬁ%WTﬁuﬁaﬁﬁ m%&#ﬂaﬁ Emﬁﬁ
HEBKE LR A, HERSEHLT, HENRRH. @&ﬁ_ B RHES b, B
KR H L RBRAEER, HMERETL R Lo, o

HTFRRERENGE, GEAREEESER EEFHTRAHWER, B, ETHMH
M KBS ERSRAFN. Kutiyama $2%: EFARHEHKBARA %, THIE
MRHBERE; BENRRDEN KB A KA REED. HEKBEMERTAY NHNO,
WS A BT RRIEERD, Hi, ﬁ&wﬁAﬁW%ﬁﬁﬁﬁ%§ﬂﬁﬁﬁﬁ#%mm

3 BRI R

MR, %A FDA ¥ (CRIMBFOERREE) S TTC ¥ (EAL=F M AmE Rk ) i
WRAHHEEER, AR EREESN, TELXERARRTRAES LR, Bk, E
EFR— ﬁxlﬁﬂiﬁﬂﬁﬁﬁﬁwﬁl%ﬂ#ﬁ$ﬁﬁﬁ% MK HAR T B R R ELAY (T
W Z4%)MAT R MAHT,

EABARHYBRBERFT, BHEGEFERTFRHL, W%Tﬁﬁﬁ&ﬁ%& ﬁﬂﬂﬁl’!ﬁm
FHEP, m#E T IR L EILR 2P, Gnanapragasam £ T B F (Panicum maximum) %
TS TE R R AR B ML, RBAIEEHNA, WRFNEEEIERAEY. REY
HRERT 4%, BEHFEBICHEA, Efu&ﬂw‘ﬂiﬁﬁi&ZEﬁﬁ—Aﬁﬁ%mu&iii*“ﬁﬁﬁi
o L T A 46 R AR T A T 0 O — T 4R 9

HERFNHFNRERFREERORE, BRBRETUSAX—HH. REREM K
REERYD, BRHNEMAY, HOMRT SLSATREFEYREERNEY WK, N
AP HTH RELP MR W BOR hR H 50 A LA B4, BRERARER. FE%E
RYPRED, MHABU BT 0 880 U R £ B AR R B B,

Watanabe SEABAGARWBREREDZIN: BEEKGE— RETEBHNMbRGAR




®3M BRBEIES YRR BT IR B R R R BT S R | 79

M R SERERY, Kendall SAENEF R AEE KFRERBEHENAGAR, ARE
AGASAEE NG AR T HEEY, REERRRFRL R Y, %%‘H}
HE X8 TAE.

4 BRBREFTIE

4.1 WIIL*E

ﬁ%ﬁﬂ%ﬁ%ﬁﬁﬁ%%%??ﬂ]ﬂ:ﬂf‘ ‘RiﬁﬁAﬁﬁ{%#— fﬁﬁﬁ”ﬁ]ﬁﬁﬂﬂﬂl’i*ﬁ**&
HRK, RKBBRATASWHTEK, WA —MATHESEBLRE, T RBAE", K
NFEEREEH, FEEEgRMERHELL, @ﬁﬁxl‘ﬂﬂaﬂh’iﬁﬁﬁﬁiﬁﬁr HERARM
HRGE, RIEAEEHRDESEN.

1989 4, Uragami % % Langis S ¥R B RIEKE T AAMEAREMNEHTER
BHYCN, FEAEAFRANE BERNAMEERRESHA, FEAERTNHARAKYT
MW R A BB Z 4. A5 S AR X S R SR AR LU, R B AL VR R R
HX—FR. WEAMBERSEFBEATEER AT ARERMEEEABIFECY,

42 FHKk

EERBRAKEESRARE, SHEYT TR MR, RO 87 8441
BREME KRN 55%, RSLABMAEEHERN 100%, BRERHZERALE. £ 3bh FTRAE#ASE,
FRBEE 16%, FEREE 7%, ERFEFHERSET 67%H. FHRAILE MR MIT K
MPEHTHES, TAMNRFSRRTRE, BARK, WEFEEN 71%, FHFLEHE
B, BHRM BB S EEBRARE, BET 65% MAEEY. THERBERHHN
BRAE, BAEMNE, FRARI—FATHBRBRETE.

4.3 18] BRKE

B R BRI R EOR Y, TE S R W A R A SR B b BUE SR LR UL R,
BEIESSRBRBABKE, #TERERESE. BERAEILETR. BEEHHE
B TRY, BZHSFNERHHBIEHNEE, WBRK. BES.

SRR A, Dereuddre SR T # ¥ A 4A41 LEPY; Fabre 1 Dereuddre {27 T B &
B TURNEME, KA 26% WALARRET HHKDY, Paulet ERET 5 FHEREHEK
TS EAR, TIGETEERNEE 38-91%, HP—REEFEHHNEEREARIK
W S B 04 i DK L S R A R A Y, A

4.4 FIBYMLKEZE

Tessereau %576 (R 77 MRk i JE 1 B 22 40 MUk A0 JRFR B 8 S5 3R 1 T R A 47 5. il &
BRERSTAEE, BF 20 C sk 24h, REHEBERABA. BEFREEN 50%. &1
424 BRE, FEMEATERREE, 7R R a BT G855 ISR Q0 3 R
£l Sakai SR BMZ AR, HANFLAEEET 30 C k& 20— 30min, R/F
EERABRE, GHERIEERRL 0%, FETEMRERERETHEY. '




80 P LA HY R ®4%

XEFHERYEEST, BALESF, EREYASREBREFRRNENHE. ERAMK
BT, SRATAAR, RBEERS. AR L, REEFETUSRE®BEFYS. BE2H
BERE ES AT B AR ES NI %R, EREE —RARRAMRE R HFRFTE
NA—KHAARARA—EES, HERGHETARFERRRAETE, ERFLIRP, Kl
SR GER B SHKTEEETIEN, BREAREERK, BAKRS, JBRENURHR
BBHS. HREULGFROABD, DERERARFBRAIFEE. '

 REsRE

mﬁﬂﬁ#ﬁﬂﬁiﬂﬁﬁ EFEATRAZESEREERNRABBAIRFHER. KR
BAEMOESHHIAME, TUERHRREIEERETROKNREHYHERRNER. H
2, HYBEATENTFREENGEE. HFFRABEAR—SRT. EFEHRNFEE—HK
HBE, HEFZILHERRMN, BEREEABEERNEANRIE. REFRXANALIES.,
,iﬁﬁ.ﬁFHEWﬁ\%%2@%%§,31§§H%Wﬁ#ﬁ§,ﬂE&Eﬁ%WEﬁ;ﬁ
IR EHEROFEHFAEGAHEROEY, EREREME. MENEIRNAR, HRBILH
BB R S X BT REER.

JUH4E3E, RN —HERNREY R RESRERETRER? . JURREQ R, Wﬂﬁ
FEMBEFEARRFFERRGBHRHEKS. BHREBALNFRENSAGILRRNFE
TEBME EY RS R, IHEREERSHNARENSRE, FFSEYREHGENE
XA, Hit, BPEWNRESHECSAAER. BERNBIHNRERETEFRERN
HAT R, RABKREATE, BIEYRHEHEE ORI RE—FERRE.

BE X

1 Nag K K, Street H E. Carrot embryogenesis from frozen cultured cells. Natufe, 1973, 245:270—272

2 AP, GFEN, BN, EHBREAFABAGHAANSEERENEREEERYNTER. RUKEER (AR
FAR), 1994, (4):89—94

3 Ying X H et al. Plant regeneration from cryopreserved callus of wild rice (Oryza meyeriana Baill.). Rice Genetics

Newsletter, 1994, 11:184—186 :
" 4 Stanwood P-C. Survival of sesame seeds at the temperature (—196 T ) of liquid nitrogen. Crop Science, 1987

27:327-331

5  Yakuwa H, Oka S. Plant regeneration through meristem culture from vegetative buds of mulberry (Morus bombycis
Koidz.) stored in liquid nitrogen. Ann Bot, 1988, 62:79—82 ]

6 Kuoksa T, Hohtola A. Freeze-pmcrvat:on of buds from Scots pme trees. Plant Cell, Tissue and Organ Culture,
1991, 27:89—-93

‘7  Fukai S et al. Cryopreservation of shoot tips of Caryophyllacea¢ ornamentals. Euphytica, 1991, 56:149—153

8 Bagniol S et al. First successful cryopreservation of date palm (Phoenix dactylifera L.) meristems. In: Plant Tissue
and Cell Culture (Abstr. Vith Intl. Cong.). Amsterdam, 1990, 374

9 Benson E E et al. Variation in recovery of cryopreserved shoot-tips of Solanum tuberosum exposed to different pre-
and post{freeze light regimes. cryo-Lett, 1989, 10:323—344

10 Dereuddre J et al. Resistance to freezing in liquid nitrogen of camation (Dianthus caryophyllus L. var. eolo)
apical and axillary shoot tips excised from different aged in vitro plantlets. Plant Cell Reports, 1988, 7:170—173

11 Kartha K K. Meristem culture and germplasm preservation. In: Cryopreservation of Plant Cells and Organs




%3 BRBES YRR RGBT R R 81

Y

(Karthe K K ed). Florida: CRC Press Boca Raton, 1985, 115-134

12 Bajaj Y P S. Cryopreservation of germplasm of potato (Solanum tuberosum. L.) and cassava ( Manihot esculenta
Crantz) viability of excised meristems cryopreserved up to four years. Indian J Exp Biol, 1985, 23:285—~287

13 Reed B. Survival of in vitrogrown apical meristems of Pyrus following cryopreservation. HortScience, 1990, 25:
111113 ’

14 MA4R. MRESRERWOBERRTHAENRY. EWERERMEYRR. LR FEBFEERBER, 199,
254—280

15 Reuff I et al. Cryopreservation of Coleus blumei suspension and callus cultures. J Plant Physiol, 1988, 133:414—418

16 Kuriyama A et al. Effect of postthaw treatment on the viability of cryopreserved Lavandula vera cells. Cryo-Lett,
1990, 11:171-178

17 M4R, BE=, BRE. ﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁ#*—&ﬁxmmﬁ BwER, 1987, 29:123—131

18 Withers L A. Cryopreservatxon of cultured plant cells énd protoplasts. In: Cryopreservation of Plant Cells and Or-
gans (Kartha K K ed). Florida: CRC Press Boca Raton, 1985, 243 =267 .

19 Ulrich J M et al. Responses of six rice callus cultures to deepfrozen temperatures. Crop Science, 1984, 24:82 -85

20 Delvallee I et al. Cryopreservation of immature maize embryos after freeze-bardenmg in the ear and in vitro. Plant
Science, 1989, 60:129—136

21 Reéd B M. Cold acclimation as a method to improve survival of cryopreserved Rubus meristcms. Cryo-Lett, 1988,
9:166—171

22 Goldner E M et al. Cryopreservation of Digitalis lanata Ehrh, cell cultures: preculture and freeze tolerance. Plant
Cell, Tissue and Organ Culture, 1991, 24:19—-24 .

23 Kendall E J et al. Cryopreservation of immature spring wheat zygotic embryos using an abscisic acid
pretreatment. Plant Cell Reports, 1993, 12:89—-94

24 Bhandal I S et al. Trehalose as cryoprotectant for the freeze preservation of carrot and tobacco cells. Plant
Physiol, 1985, 78:430—432

25 Meijer E G M et al. Retention of the capacity to produce plants from protoplasts in cryopreserved cell lines of rice
(Oryza sativa L.). Plant Cell Reports, 1991, 10:171—174 -

26 Kartha K K et al. In vitro growth responses and plant regeneration from cryopreserved meristems of cassava
(Manihot esculenta Crantz). Zpflanzenphysiol, 1982, 107:133-140

27 Yamada T et al. Cryopreservation of apical meristems of white clover (Trifolium repens L.). Plant Science, 1991,
73:111—-116 v

28 Gnanapragasam S-et al. Cryopreservation of immature embryos, embryogenic callus and cell suspension cultures
of gramineous species. Plant Science, 1992, 83:205—215

29 Kuriyama A et al. Inhibitory effect of ammonium ion on recovery of cryopreserved rice cells. Plant Science, 1989,
64:231—235

30 Benson E E, Withers L A. Gas chromatographic analysis of volatile hydrocarbon production by cryopreserved
plant tissue cultures: a non-destructive method for assessing stability. Cryo-Lett, 1987, 8:35—46

31 Cella R et al. Freeze-preservation of rice cells: A physiological study of freeze-thawed cells. Physiol Plant, 1982,
55:279—284

32 Benson E E et al. The detection of lipid peroxidation products in cryoprotected and frozen rice cells:
¢onsequences for post-thaw survival. Plant Science, 1992, 85:107—114

33 Gnanapragasam S, Vasil I K. Ultrastructural changes in suspension culture cells of Panicum maximum during
cryopreservation. Plant Cell Reports, 1992, 11:169-174

4 EEE, BEH, WERZ. KRB Rk ERE N KRR R AR . YR, 1988, 30:357-361

35 Klimaszewska K et al. Cryopreservation and plant regeneration from embryogenic cultures of larch (Larix X
curolepis) and black spruce (Picea mariana). J Exp Bot, 1992, 43(246).73—-79

36 Bajaj Y P S. Cassava plants from meristem cultures freeze-preserved for three years. Field Crop Res, 1983, 7161—167

37 Kobayashi S et al. Cryopreservation in liquid nitrogen of cultured navel orange (Citrus sinensis Osb.) nucellar
cells and subsequent plant regeneration. Plant cell, Tissue and Organ Culture, 1990, 23:15—20




82

P LRI Y FR B4k

38

39
40

41

42

43

45

47

49

50

51

52

53

55

Harding K. Molecular stability of the ribosomal RNA genes in Solanum tuberosum .plaﬁts recovéred from slow
growth and cryopreservation. Euphytica, 1991, 55:141—146

ARE, Wom, HBYV. REEDEERGFRLAEHMFALINEL. EHRMRNE, 1992, (3):33-35
Benson E E, Hamill J D. Cryopreservation and post freeze molecular and biosynthetic stability in transformed roots
of Beta vulgaris and Nicotiana rustica. Plant cell, Tissue and Organ Culture, 1991, 24:163—172

watanabe K et al. Differences in viability after freeze-preservation in LN, among rice callus lines. Agricultural and
Biological Chemistry, 1990, 54:1295—1296

Kendall E J et al. Regeneration of freezingtolerant spring wheat (Triticum aestivum L.) plants from cryoselected
callus. Plant Physiol, 1990, 94:1756—1762

Uragami A et al. Survival of cultured cells and somatic embryos of Asparagus officinalis cryopreserved by

' vitrification. Plant Cell Reports, 1989, 8:418—421

Langis R et al. Cryopreservation of Brassica napus suspensions by vitrification.. Cryo-Lett, 1989, 10: 421 428
Kohmura H et al. Cryopreservation of in vitro-cultured multiple bud clusters of asparagus (Asparagrs officinalis
L.) cv Hiroshimagreen (2n=30) by the techniques of vitrification. Plant Cell Reports, 1992, 11:433—437

Towill L E et al. Cryopreservation of sweet potato (Ipomoea baiatas (L) Lam.) shoot tips by vitrification. Plant

" Cell Reports, 1992, 11:175—-178

Normah M N et al. Desiccation and cryopreservatlon of embryomc axes of Hevea brasiliensis. Muell Arg
Pertanika, 1986, 9:299—303

Dumet D et al Cryopreservat:on of oil palm (Elaeis guineensis Jacq.) somatic embryos involving a desiccation
step. Plant Cell Reports, 1993, 12:352~355 :

Uragami A et al. Cryopreservation of dried axillary buds from plantlets of Asparagus oﬂicmal:s L. grown in vitro.
Plant Cell Reports, 1990, 9:328 -331

Shimonishi K et al. Cryopreservation of melon somatic embryos by desiccation method. Japanae J Breeding,
1991, 41:347-351

Dereuddre J et al. R&s:stance of alginatecoated somatic embryos of carrot (Daucus carota L) to dmccat:on and -

freezing in liquid nitrogen: 1. effects of preculture. Cryo-Lett, 1991, 12:125—134

Fabre J et al. Encapsulation dehydration: a new approach to cryopreservation of Solanum shoot tips. Cryo-lett,
1990, 11:413—-426 ]

Paulet F et al. Cryopreservation of apices of in vitro plantlets of sugarcane (Saccharum sp. hybrids) using
encapsulation/ dehydration. Plant Cell Reports, 1993, 12:525~529 .

Tessereau H et al. Use of a simplified freezing process and dehydration for the storage of embryogenic cell lines
and somatic embryos. In: Seeds: Genesis of Natural and Artificial Forms (Vegetal L B ed). Amiens, 1990, 123~133
Sakai A et al. Cryopreservation of nucellar cells of navel orange (Citrus sinensis Osb.) by a simple freezing meth-
od. Plant Science, 1991, 74:243—248




