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Fig. V-1 In vitro plantlets of potato.

a: Apical buds for subculture; b: Plantlets after 2 weeks
subculture. White bars indicate lcm.
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Fig. V-2 Mass propagation of axillary shoot tips of potato

in vitro.

a: Nodal segments excised from 2 weeks old plantlets on
MS medium; b: Nodal segments after 5 days culture. All
nodal segments have a axillary bud; ¢: A nodal segment
with an induced axillary bud after 5 days culture. Bars in
a,b: 1 cm. Bar in ¢: 5 mm.
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Fig. V-3 Mass propagation of meristems of strawberry in

vitro.

a: Plantlets after 3 weeks culture on 1/2MS medium
supplemented with 2mg/l BAP;

b: A plantlet with meristematic clump (in circle).
bars indicate T em. Cultivar kitaekubo.
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Fig. V-4 Mass propagation and induced axillary buds of

cassava in vitro.

a: Plantlets after 10 days subculture; b: Nodal segments
after 2 weeks culture; c-f: Induced axillary bud after 4
weeks culture

(stage I-1V, respectively). White bars :
AMM22.
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Table V-1 Optimal conditions of encapsulation-vitrification method for potato, strawberry, Chinese yam and cassava.

Crop name PVS2
Preconditioning Preculture Osmoprotection {25°C) (0°C)
(cultivar)
; 0.3M sucrose 2M glycerol+0.6M sucrose
Potato None img/t GAs, 0.01mg/t BAP, 0.001mg/l NAA  1mg/t GA3, 0.01mg/l BAP, 0.001mg/l NAA 3h
(Danshakuimo) (23 °C, 16 h) (90min)
Strawberry Cold hardening 0.088M sucrose 2M glycerol+0.4M sucrose 2h
(Kitaekubo) (4 °C, 2weeks) (23 °C, 16 h) (60 min)
Chinese yam 0.3M sucrose None 2M glycerol+0.6M sucrose
(Nagaimo, tokachi) (25 °C, 7-10 d) 0.2mg/l BAP, 0.1mg/l NAA ( 90 min) 4h
Cassava 0.3M sucrose 2M glycerol+0.6M sucrose
(AMM22) None 0.1mg/l GA3, 0.02mg/l BAP, 0.01mg/i 0.1mg/l GA3, 0.02mg/l BAP, 0.01mg/l 4h
NAA (25°C, 16 h) NAA (60 min)
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Induction axillary buds  Preculture

. 2 o 9 days at 23 °C 16 hr at 23 °C medium with
In vitro plantlet on basal medium 0.3 M sucrose, 1 mg/l GAg,
% 10 u g/l BAP, 1 1 g/l NAA)

Recovery growth(2) Shoot tips in beads solution
3 weeks at 23 °C 2% Na-Alginate, 0.4 M sucrose
basal medium with in MS inorganic comporments

0.5 ng/t GAg without CaCl,

Recovery growth(1)
1 day at 23 °C, basal medium with
1 mgll GA, 10 o/l BAP, 1 11 g/l NAA)

Encapsulation and

osmoprotection
90 min at 25 °C, MS medium
with 0.1 M CaCl,,

Washing 0.6 M sucrose, 2 M Glycerol,

plant growth regulators

- 1.2 M sucrose
2 times for 10 min ;

Cryop-% °C) Dehydration

at least 1 hr 3 h at 0 °C with
PVS2 solution

Rapid warming
38 9C

Fig. V-5 Scheme of encapsulation-vitrification method for cryopreservation of potato.
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Cold hardening

In vitro plantlet e
Induction of multiple shoots

4 weeks at 23 °C on 1/2 MS 1 to 2 weeks at 4 °C,
medium with 2 mg/l BAP 12h photoperiod

Recovery growth
1/2 MS medium

f

Preculture

16 hr at 23 °C, basal medium
with 30g/l sucrose,

Runner shoot tips
X

Washing
1.2 M sucrose Selection of shoot tips — ( D e ) )
2 fmas for o me 210 3 days after incubation Shoot tips in beads solution
Viabili taminati i
* labilty, contamination eic 2% Na-Alginate, 0.4 M sucrose

in MS inorganic compornents
without CaCl,

Rapid warming
at 38 °C /

a _

Encapsulation and osmoprotection

= ,
Dehydration 1 hr at 25 °C, MS medium
2 h at 0 °C with with 0.1 M CaCl,, 0.4 M sucrose,

PVS2 solution 2 M Glycerol

Cryopreservation(-196 ©C)
atleast1h

Fig. V-6 Scheme of encapsulation-vitrification method for cryopreservation of strawberry
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Sdcrose conditioning
7-10 day (Nagaimo, Tsukuneimo)

or 10-14 day (jinenjo) on MS medium
\ with 0.3M sucrose at 25 °C \
, (&0 ¢ )
Recovery growth(2) Shoot tips in beads solution

basal medium _2% Na;AIgina’ge, 0.4 M sucrose
in MS inorganic compornents
f without CaCl,

Recovery growth(1)
basal medium with
0.2 mg/l BAP,0.01 mg/l NAA for
1 day (Nagaimo) or

4-6 day (Tukuneimo, jinenjo) Encapsulation and osmoprotection
90 min at 25 ©°C, MS medium

with 0.1M CaCly, 0.6 M sucrose,

2 M Gilycerol, 0.2 mg/l BAP,
0.01 mg/l NAA

Washing
1.2 M sucrose

2 times for 10 min

il
Derin
4 h at 0 °C with
\ ' ’ PVS2 soluti
Rewarming Cryopreservation (-196 °C) 82 solution
at38°C atleast1h

Fig. V-7 Scheme of encapsulation-vitrification method for cryopreservation of Chinese yam
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Induction of axillary buds
(to 1 leaf and 1 apical bud)
10-14 day on CA medium

e s | pomenci & e

at 25 9C under 16 h photoperiod

In vitro plantiet

f

Recovery growth(2)
4 weeks at 25 °C on
CA medium without
plant growth regulators

@6 @

Recovery growth(1)
1 day at 25 °C on
‘* CA medium

. - | Washing
' 1.2 M sucrose
i 2 times for 10 min

| Rapid warming
at 38 0C

) \

o

Cryopreservion (-196 °C) |
atleast1h

Excisin fot ti ” preculture
1-2 leaf primodia (1.5-2 mm)

16 h at 25 °C on CA medium with

0.3 M sucrose

Shoot tips in beads solution
2% Na-Alginate, 0.4 M sucrose
in MS inorganic compornents
without CaCl,

©©
(@)

Encapsulation and osmoprotection
90 min at 25 9C, MS medium
with 0.1M CaCl,, 0.6 M sucrose,

2 M Glycerol, 0.1 mg/l GA3.
0.02 mg/l BAP, 0.01mg/l NAA

] | Dehydration
|4 hat0°C with

Fig. V-8 Scheme of encapsulation-vitrification method for cryopreservation of cassava
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Rate of shoot formation (%)
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Nyohou
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Summer berry

Danssakuimo Potato
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IAC2339
Konahubuki
Gabriera
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Mayqueen
White rose
Waseshiro
Hanashibetsu
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Nourinigou

Ari

Fig. V-9 Comparison of the rate of shoot formation of encapsulated-vitrified or encapsulated-dehydrated

Encapsulation-vitrification (@]

shoot tips of 6 strawberry and 14 potato cultivars cooled to -196 °C.

D: Pretreated shoot tips which were suspended in 2 % sodium alginate
and 0.4M sucrose were encapsulated and osmoprotected. They were dehydrated with PVS2 solution
at 0 °C prior to a plunge into liquid nitrogen.

Encapsulation-dehydration ((_]): Pretreated axillary shoot tips were encapsulated in alginate beads and

then precultured in MS liquid medium supplemented with 0.8M sucrose for 16h (strawberry) or 48 h
(potato). They were dehydrated in Petri dishes containing 50 g dried silica-gel at 25 °C prior to a
plunge into liquid nitrogen.

Approximately 10 shoot tips were tested in each of 3 replicates. The bars represent standard error.
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Rate of shoot formation (%)

0 20 40 60 80 100
Nagaimo |Chinese yarr]w
Tsukuneimo |
Jinenjo |
— Cassava
AMM22 [ , e
CM-3281-4 [ —

Fig. V-10 Rate of shoot formation of encapsulated-vitrified shoot tips of 3 Chinese yam lines and 2 Cassava
cultivars cooled to -196 °C.

Chinese yam
Preconditioned apical shoot tips were suspended in 2 % sodium alginate and 0.4 M sucrose and then
encapsulated and osmoprotected with a mixture of 2 M glycerol, 0.6 M sucros¢, 0.1 M calcium chloride
and plant growth regulators at 25 °C for 90 min. They were dehydrated with PVS2 solution at 0 °C for
4h prior to a plunge into liquid nitrogen. Nagaimo (Dioscorea.opposita THUNB): cultivar Tokachi,
Tsukuneimo (D.opposita THUNB.): cultivar Nakamura, Jinenjo (D. japonica THUNB.): cultivar Ishii.

Cassava
Precultured axillary shoot tips were suspended in 2 % sodium alginate and 0.4 M sucrose and then
encapsulated and osmoprotected with a mixture of 2 M glycerol, 0.6 M sucrose, 0.1 M calcium chloride
and plant growth regulators at 25 °C for 1h. They were dehydrated with PVS2 solution at 0 °C for 4h
prior to a plunge into liquid nitrogen.

Approximately 10 shoot tips were tested in each of 3 replicates. The bars represent standard error.
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