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Conservation Strategy of Plant Germplasm

1. Seed bank (orthodox seed at-10 to -20 ©C)

2.Vegetatively propagated plants
1) Field gene bank (as a whole plant)

3) Cryopreservation (long term at -150 to -196 OC)
Orthodox seeds, very hardy buds,
in vitro apices, somatic embryos, cultured cells

Fig. I-1
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Fig. II-1 Vitrified or ice

crystallized PVS2
solution.

PVS2 solution contained
30%(w/v) glycerol,
15%(w/v) ethylene glycol
and 15%(w/v) dimethyl
sulfoxide in MS medium
with 0.4M sucrose (pH
5.8).

Left side: Frozen PVS2
solution cooled slowly
(about 1 oC/min) to
-196 oC.

Right side: Vitrified PVS2
solution cooled rapidly
(about 50 °C/min) to
-196 °C.
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Fig. 1I-2 Phase diagram of vitrification solution
(after Fahy et al., 1984).

* VSI solution contained 20.5% Dimethyl sulfoxide,
15.5% acetamide and 10.6% propylene glycol.

Tm: Melting temperature; Th: Homogenous nucleation
temperature; Tg: Glass transition temperature; Td:
Temperature of initiation of freezing during warming
process.
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Fig. 11-3 Differential scanning calorimetry record of PVS2
solution (Sakai et al. 1990).

Tg: Glass transition temperature; Tm: Melting
temperature; Td: Temperature of initiation of freezing
during warming process.
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BIERHECH D, ZOFETHIE SIS OBE S
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1. Conventional slow freezing

Freeze dehydration
-79Cto 40°C

Slow freezing

" 0.3.05 °C/min. “Rapid
Cryoprotection lce inoculation Programed warming
0°C,1-2h 7% freezer /

Freeze dehydration

” ﬁéﬁ&i
vitrification \

Slow
warming

2. Simple freezing

S W o “ k
- n ‘ illed
2 M glycerol + 0.4 M sucrose 0 . ii%‘%bﬁd
) ‘ -30 VC
25 9C, 30 min 1-2h f"*iti‘ﬁgan
3. Vitrification w';‘?,?,} ?‘g

ﬁﬁm@%ﬁm ‘
vitrification | {

| sc;t,:t’:?tpii \

2 M glycerol + 0.4-0.8 M sucrose 0 °C.2-4h ‘,
o} ; ’
(Encapsulation) 25 °C, 60-90 min 25 ©C, 30-60 min ,
Slow
4. Ail’ drYing Air dry|ng warming
>
Induction of drought tolerance RH 60%, 3-4 days

Survive:

. " | water
5. Encapsulation dehydration tr §§§€:§t‘%§@§% content

Air drying + | dependent
osmotic dehydration

Encapsulation 0.8 M sucrose, 16 h

259C,2-4h

Fig. II-4 Cryogenic strategies for survival of cultured cells and meristems cooled to -196 oC(Sakai, 1993, modified).
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New procedures

VITRIFICATION
ENCAPSULATION DEHYDRATION

Bufficiently dehydrated at 0 °C or 25 9C }

99 &

// Addition of
cryoprotectant
at0oC

1h

0,3-0.5 OC/min

\ 1,2IVVI‘suc}\
4

Washing

Rapid warming

Fig. II-5 A scheme of conventional slow freezing method

and new procedures
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N B OFREERICIE AR A (Mentha arvensis L.
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1. MEHE ZOEE

(1) EHEOHE

FEBMEE LT, LlEITEYBLEERE 7 —T
BIBHREL WA ANyl (Hentha spicatal.) ShfE4

[spearmint common] % F XA L7z, BBE TEBL
TWHHEMEP LTHFELZG VD, 10%=F / —NT
14557, 20%RHEEREE T MY o bh (HEHEFE %)
T HRERERICBEAKRT2EEELE, 20O

Fig. III-1 In vitro plantlets of mint.

a: apical buds for subculture; b: Plantlets ‘after 3

weeks-subculture. White bars indicate ITem:

BB 2 TH (EFE 2 K. % 0.8mm) 24819 H L. 0.088
M a ¥, 0.5g/1 A% I /@ (Difco #1), 2.5g/1 ¥
=T A (BE{LE) & &8 Murashige-Skoog 15t
(Murashige &, 1962, PAT, ZEAREM) CEK L,
FEHh X pHS. 8 ICFREELIC 121°C, 10 oA — b7 b —
L., ERABRYET (ER 26mmx 5 I 120mm) 12 10 ml
ERFSTAF Y vy — L (A 90mmx & S 20mm)
W2 20ml ME L, BT 23°C, 16 FEIBRE. XEF
W B 96umol/mP-s THEME L 7,

M EPTEFEEZED T 4E, K bem iZEH%, THIF
ZEIVEY . BTE MR X RV TR R A KER LR
EORBRICH W,
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Fig. II1-2 Mass propagation of axillary shoot tips of

mint in vitro.

a: Nodal segments from 2-week-old plantiets just after
transferring to MS medium;

b: Nodal segments after 3 day-culture. Two axillary buds
(in circle) were growing;

¢: Nodal segment and induced 2 axillary buds.
B:lem; C: 5 mm.
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