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Studies on Freeze-preservation of Fruit Tree Germplasm

I. Survival of pear leaf bud apices frozen in Liquid N,

Takashi Suzuxki, Takashi HArRADA and Toshiro YARKUwA
(Department of Horticulture, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Freezing resistance of pear leaf bud apices excised from late October

through early December. Sterile distilled water is used as freezing

solution.

represent pear cultivars:

Cooling rate is 0.5°C/min.
tain MS medium, 1 mg/¢ BA, 30g/¢ sucrose and 7 g/¢ agar.
O——0, Flemish Beauty; &

Media for regrowth culture con-
Symbols
2, Mishi-

razu; [J—1], Bartlett; a——a, Chajura.
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Fig. 2. Effects of DMSQ concentrations and fre-

ezing temperature on survival of pear
leaf bud apices frozen at 0° to —30°C.
Cultivar is ‘Mishirazu’. The apices, exci-
sed on Sep. 7, are immersed for two
hours in freezing solution containing 30
g/f sucrose and DMSO. Cooling rate is
0.5°C/min. Media used for regrowth of
apices contain MS medium, 1mg/¢ BA,
30g/¢ sucrose and 7g/f agar. Data are
obtained after 2 weeks. Symbols represent
DMSO concentrations in percent (V/V):
A—aA, 10 DMSO; 0—0,4; B—B,
8; A—n, 12; 0——0, 16; [—1(], 20.

o

0L et —J < e
—20 —40 —196 —20 —40 196 —20 —40 -—196 —-20 —40 —19%
Freezing temperature {'C) (LN, (LN,) (LINy) (LN,)
Cultivar Flemish Beauty Mishirazu Bartlett Chajura
Fig. 3. Survival of pear leaf bud apices frozen to —20°, —40° and —196°C

(LN;) All apices, excised on Jan. 29, are immersed in freezing
solution containing 30 g/¢ sucrose and 8% (V/V) DMSO prior to
cooling. Apices are cooled down to —20° or —40°C at 0.5°C/min.
Rapid cooling of LNsimmersion is made approximately
400°C/min immediately after prefreezing (cooling rate, 0.5°C/min;
freezing temperature, —40°C). Rapid rewarming of immersing in
warm water at 38°C is applied.
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Pig. 4. A leaf bud apex of pear (Flemish Beauty’)
that survived LNgimmersion following
prefreezing of cooling to —40°C, and has
been cultured for 1 month on medium
containing MS medium, 30g/¢ sucrose,
1 mg/¢ BA and 7 g/{ agar.
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Summary

To establish freeze-preservation method of
genetic resources or germplasms of pear, freezing
resistance, optimal DMSO concentration in freez-
ing solution, survival of LNy-immersed materials
were examined using axillary leaf bud apices
(approximately 1mm in diameter, with 3-4 leaf pri-
mordia) excised from current shoots of Pyrus com-
munis L. (‘Flemish Beauty’ and ‘Bartlett’), Pyrus
serotina REHDER var. culta REHDER (‘Chojurs’) and
Pyrus ussuriensis MAXIM. var. sinensis KIKUCHI
(‘Mishirazu’). Cryoprotectant (DMSO) penetration
into the apices prior to freezing was made at 20°C
through two-hour immersion in freezing solution
(containing prescribed DMSO concentrations and
30 g/€ sucrose). Cooling procedures were as fol-
lows: the apices, contained in a tapered tube to-
gether with freezing solution, were cooled gradually
to —20°C or —40°C at 0.5°C/min, and left for 5
minutes ; freezing treatments in liquid N; (—196°C)
were made by direct immersion (cooling rate, 400°C/
min; following the prefreezing to —40°C according
to the procedure described above)and by subsequent
one-hour leav ing in LN,. The apices were thawed
through rapid rewarming of immersion into warm
water at 38°C, and then cultured on a regrowth
medium (containing MS medium, 30g/¢ sucrose, 1
mg/¢ BA and 7 g/f agar) at 25°C under 4,000 Ix (16-
hour daily illumination).

1. Freezing resistance of the apices were deter-
mined in terms of survival resulting from their
cooling down together with water. Survivals of
the apices sampled on Oct. 27 or Nov. 18 were as
follows: high survival rates (above 90%) were
obtained with cooling to 0°C in all cultivars tested
in this experiment ; with cooling to —5°C, ‘Ché6jure’
showed a survival rate of 42%, while the other
cultivars gave slight survivals of less than 10%.
On the other hand, in samples on Dec. 3, all the
cultivars showed high survival rates of more than
90% with freezing to —10°C. These facts indicate
that the low temperature from late November thr-
ough early December increases a freezing resistance
of the samples.

2. Pretreatment of immersing the apices in

freezing solution (containing 30g/{ sucrose and
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0-20% DMSO) at 20°C for 2 hours resulted in su-
rvival rate heightening of early September-collected
samples frozen to —5°~—30°C. In this case, 4
to 8% (V/V) of DMSO were optimal, and more
than 16% of it gave an injurious effect to the
apices.

3. Four-cultivar’s apices frozen in LN, showed
the following survival rates: ‘Flemish Beauty’,
100% ; ‘Mishirazu’, 92% ; ‘Chojurd’, 75% ; ‘Bartlett’,
17%, respectively. Additionally, in ‘Bartlett’, sur-

vival-rate decrease from 100% (at —20°C) to 17%
(at —40°C) suggests that the apices sustain freezing
injury in cooling process between —20°C and
—40°C. g

Freeze-preservation method of apices of ‘Flemish
Beauty’, ‘Mishirazw’ and ‘Chajurd’ will be establi-
shed in the near future, whereas that of ‘Bartlett’
seems to need further studies on various condi-

tions.



