%99 &

B N R ER B S R

32

-
.-

.
.

.

.

L > . . G

-

i

.

e
..

.

i

1 cm.

te bar

°C
; Whi

i

-196

1 mm

Black bars

10n

tem of strawberry after cooled to

15

fter cryopreservat

ed mer

bation a

d of incu

10

f encapsulated and vitrifi
te the per

indica

m0on o

kitaek

ivar

12 Shoot format
Days on each photo

ig. V-
Cult

F



VI R RBEIAEEY O — A T AIEIC L S BIRERAEIC BT 20

Fig. V-13 Shoot formation of encapsulated and vitrified shoot tip of Chinese yam cooled to -196 °C.

Days on each photo indicate the period of incubation after cryopreservation. White bars indicate: 1-7 d,
1 mm; 14-21d, 5 mm; 28d, 1 om. Nagaimo (D. opposita THUMB.) tokachi except 28d (jinenjo), jinenjo
(D. japonica THUMB.) ishii
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Fig. IV-14 Shoot formation of encapsulated and vitrified shoot tip of cassava after cooled to -196 °C.

Days on each photo indicate the period of incubation after cryopreservation. White bars: 1 em. Cultivar
AMM22.
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; Fig. V-15 Comparison of the rate of shoot
- formation of encapsulated and vitrified
shoot tips cryopreserved for 1h to 2 years.
Shoot tips were suspended in 2 % sodium
alginate ~and 0.4 M sucrose and then
encapsulated and osmoprotected. They were
- Chinese yam dehydrated with PV S$2 solution at 0 °C for prior
q——{ to a plunge into liquid nitrogen and kept there
for 1h or 6 months to 2 years. Nagaimo;
Strawberry cultivar tokachi.

Approximately 10 shoot tips were tested in
each of 3 replicates. The bars represent standard
error.
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Fig. V-16 Growth in the fresh weights of plantlets
developed from encapsulated-vitrified or
encapsulated-dehydrated shoot tips of 14 potato

cultivars after cooled to -196 °C.

Encapsulation-vitrification }: Shoot tips were
suspended in 2 % sodium alginate and 0.4M
sucrose and then encapsulated and osmoprotected.
They were dehydrated with PVS2 solution at 0 °C
prior to a plunge into liquid nitrogen.

Encapsulation-dehydration (|): Shoot tips were
encapsulated in alginate beads and then
precultured in MS liquid medium supplemented
with 0.8M sucrose. They were dehydrated in
petri dishes containing 50 g dried silica-gel at 25
°C prior to a plunge into liquid nitrogen.

Fresh weight was measured 3 weeks after rewarming.

Approximately 10 shoot tips were tested in each of 3

replicates. The bars represent standard error.
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Table V-2 The rate of shoot formation of encapsulated and vitrified strawberry shoot
tips excised from different tissues cooled to —196 °C,

Origin of shoot tips

Rate of shoot formation

Multiple shoots
Runner end

Runner segment

(% + SE)

624 + 1.2
703 + 0.3
67.2 + 4.3

Shoot tips were excised from runner ends or runner segments and multiple shoots of

non-hardened plants.
to select non-contaminated shoot tips.

The shoot tips excised from runner were incubated for 2-3 days
They were suspended in 2 % sodium alginate

and 0.4 M sucrose and then encapsulated and osmoprotected by 2 M glycerol, 0.4 M
sucrose and 0.1 M calcium chloride solution for 1 h at 25 °C. Beads were dehydrated

with PVS2 solution for 2 h at 0 °C prior to a plunge into liquid nitrogen.

Material:

strawberry cultivar kitaekubo. SE stands for standard errors
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Table V-3 Average weight and its coefficiency of variation of microtubers developed
from cryopreserved (+) or non-treated control (-) plantlets

Liquid Average  Coefficiency : -
nitrogen weight of variation Ma(); m)um Mu’zlrrnnu)m
treatment (mg) (%) g g
+ 2313 77.3 677.7 337
— 262.4 75.4 661.7 61.6

Cryopreserved shoot tips of potato by encapsulation vitrification were incubated for
1 month at 23 °C under 16h photoperiod. Microtubers were induced by transferring
plantlets to sucrose enriched MS medium, incubating at 23 °C in the dark.
Non-treated control plantlets: same treatment except cooling to -196 °C. Material:
potato cultivar danshakuimo.

Coefficiency of variation(%)
20 30

0
i ! ! i
Potato G o
Danshakuimo +LN
~LN
Strawberry
Kitaekubo +HN 10
~-LN 10
Nyohou LN 12
-LN 12

Toyonoka +LN 12
~LN 12
Moriokal6gou +LN 10

Chinese yam
Nagaimo
numbers of tested plants.

Aiko
Fig. V-17 Coefficiency of variation of plant
height of cryopreserved (+LN) or
non-treated control plant (-LN).
Summerberry / Cryopreserved plantlets by encapsulation
7 vitrification and non-treated

plantlets were cultivated in the field and
their plant heights were measured on
(potato, Chinese yam) or after (strawberry)
their harvest periods. Nagaimo; cultivar
tokachi. Numbers:in the figure indicate the
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Fig. V-18 Tubers developed from
cryopreserved () or non-treated
control plants (-) and

the coefficiency of variation of
their weights.

Bar graphs show the coefficiency
of variation and figures in the graph
indicate the number of tested plant.
O,[],¥% show the minimum, average
and maximum weights of tubers,
respectively. Photos under the graph
show tubers harvested from
cryopreserved (+LN) or non-treated
control (-LN) plants,
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Fig. V-19  Extracted DNA from cryopreserved
(+) or non-treated control plants (-).

DNA of leaves or petioles were extracted with
ISOPLANT kit. O, A indicate 500bp, 1500bp band,
respectively.

Fig. V-20 RAPD analysis of cryopreserved (+) and
non-treated control plants (-) of potato
(danshakuimo), Chinese yam (nagaimo-tokachi)
and cassava (AMM-22).

O 500 bp; A :1500bp. Names in each photo
indicate oligonucleotides supplied by Operon
technologies, inc.





