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Fig. 1 Freezing curve of 0. 6 m/ cryoprotective
solution and 10 meristems placed in a 2. 0
m/ cryotube.
The 0.6 m/ cryoprotective solution and
10 meristems placed in a cryotube were
directly transferred to a freezer at —30°
C. The cryoprotective solution contain-
ing 0.4 M sorbitol and 1.25M glycerol
initiated freezing at about —9°C.
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Table 1. Effect of sugar or sugar alcohol in
combination with 1.25M glycerol
on the shoot formation of in-vitro-
grown pear shoot tips immersed in

LN, after prefreezing at —30°C

Shoot formation
(% = S.E.)
70+6
43+5
43+5

Survival
(% + S.E)
85+7
80+4
68+3

Sugar or

Sugar alcohol
0. 4M Sorbitol
0. 4M Sucrose
0. 4M Glucose

Cryoprotection of shoot tips was compared for
three cryoprotectants in combination with
1. 25M glycerol at 5°C for 18hrs. The shoot tips
were placed in a cryotube with 0.6 m/ cryo-
protective solution and then placed in a freezer
at —30°C for 2 hrs prior to a plunge into LN,.
After rapid thawing in 37°C water, the shoot tips
were washed with 1.25M glycerol twice. The
shoot tips were placed onto 0.89% agar MS
medium excluding NH,NOs. Ten shoot tips were
tested for each of four replicates.

Pear: Pyrus communis L. cv. Beurré d’Amanlis.

va—MERETRU, BB, 1EBRK 10 XIE 4
RIEEZERE L TTo7.

3. & R

1.25M 27 Y &) YOFETT —196C il s ng:
EEOEBEICRIZTHER YV IVE b —LOBEEFN
=, —196°C i El s - ETHIIEM TR —BERAEL,
¥WI0 AR TRO AR Y v B3H S, #20~30 HTH
BRya—bEERTEEd o, BbEWVY 2 —
MERZENESNZDIZVLE N —LT, DBTYa—
su—RA, ZVa—ADETH -7 (Tablel), Z T,
DUFOREBTIXYALE N—LB2 7Y ) »iZEMLUTH
Wiz, —196°C s H s N EBOREICRIZT Y LY
PV DEEOBEIDWTRE L, YLE L
BHE TR Y 2a— MERIZIZEAERL, 004MH 3
WiZ0.6MOEETRLE VY 2 — MERERES
2. Lo, BERIWUEE 3 Ly a— MERE
DMEL 7z o7z (Table 2),

L2B5MZV ) 0.4MYLVE N —LVOBEETFT,
-196°C sl s - EEO BB RiZ$ —30°C ToML
HRS DB b 1 Uz, —30°C TR (BERSH
AREERED) P OEFRITCIR I8 Oy 2 — M ERL»E O
inodz, LivL —30°C ¢ 1 BEREERSIN AT 5 2 &1
kD 68% ERBEY - MNEREOFE VLRSI,
BRERA AR DS 2 BRRI TR Y 2 — MEREHB0% L&D,



Table 2. Effect of sorbitol concentration on
the shoot formation of in-vitro-
grown pear shoot tips immersed in
LN, after prefreezing at —30°C

Concentration Survival Shoot formation
of sorbitol(M) (% =+ S.E.) (% + S.E.)

0 25+9 8+5

0.2 78+8 28+38

0.4 83+5 55+7

0.6 83+5 53+6

0.8 70+4 38+5

1.0 63+6 33+9

Cryoprotection was compared for six sorbitol
concentrations supplemented with 1.25M glyce-
rol at 5°C for 18 hrs. The shoot tips were placed
in a 2. 0 m/ cryotube with 0. 6 m/ cryoprotective
solution and then placed in a freezer at —30°C
for 2 hrs prior to a plunge into LN,. The other
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Table 3. Effect of holding time at —30°C on
the shoot formation of in-vitro-
grown pear shoot tips frozen in LN,

Holding time Survival Shoot formation
at —30°C(hrs.) (% =+ S. E) (% + S.E)

0 50+9 18+5

1 90+4 68+5

2 88+3 50£7

3 688 35+5

4 70+8 33+5

The shoot tips were cryoproted with a mixture of
1. 25M glycerol and 0. 4M sorbitol solution at 5°C
for 18 hrs. The shoot tips were placed in a 2. 0 m/
cryotube with 0.6 m/ cryoprotective solution.
They were directly transferred to a freezer at —
30°C and held there for 0-4hrs prior to a plunge
into LN;. The other conditions were the same as
those shown Table 1.

conditions were the same as those shown
Table. 1.

Table 4. Shoot formation of in-vitro-grown shoot tips of
eight pear cultivars frozen in LN,.

Cultivar Survival Shoot formation
(% £ S.E)) (% = S.E.)

Pyrus communis

cv. Joséphine de Malines 55+7 33+5
cv. Idaho 63+5 48+3
cv. Beurré Jean Van Geert 80+6 60+4

cv. Duchesse d’Angouleme 73+6 65+7
cv. Beurré Superfin 60+4 38+3
Pyrus pyrifolia

cv. Senryo 85+5 70+4

cv. Yoshino 83+5 50+4
cv. Hokkaiwase 80+5 60+5

Shoot tips were cryoprotected with a mixture of 1.25M
glycerol and 0. 4M sorbitol at 5°C for 18 hrs. The shoot tips
were placed in a 2. 0 m/ cryotube with 0. 6 m/ cryporotective
solution. They were then placed in a freezer at —30°C for 1
hrs prior to a plunge into LN,. The other conditions were the
same as those shown Table 1.
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Table 5. The shoot formation of in-vitro-grown pear shoot

tips frozen in LN, by three different cryogenic

protocols.
Method Survival Shoot formation
(% + S.E) (% = S.E)
Conventional slow freezing® 80+£5 45+5
Simple freezing? 85+5 70+5
Vitrification (PVS2) 2 83+3 68+3

! Shoot tips were precultured at 5°C for 18 hrs in 0. 5M sorbitol

solution and then cooled to —40°C at 0.5°C/min in the
presence of 1094 DMSO and 0. 5M sorbitol.

Shoot tips were treated with cryoprotective solution contain-
ing 0. 4M sorbitol and 1. 25M glycerol at 5°C for 18 hrs and
then frozen in a freezer at —30°C for 1 hr prior to a plunge
into LN,.

Shoot tips were precultured at 5°C for 1 day on MS medium
containing 0. 7M sucrose and then treated with PVS2'9 at
25°C for 90 min prior to a plunge into LN,.

The shoot tips were placed onto 0.8% agar MS medium
excluding NH,NO;. Twenty shoot tips were tested for each

of duplicates.

Pear: Pyrus pyrifolla cv. Senryo
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A Simple Freezing Method for Cryopreservation of In-vitro-grown

Pear Shoots.

Takao N1NO, Harumi YAKUWA, Kimio SATO and Akira SAKAI*

Department of Genetic Resources II, National Institute of Agrobiological Resources.
6000-1, Tohkamachi, Shinjo, Yamagata, 996, Japan
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In-vitro grown shoot tips of pear (Pyrus) were cryopreserved without using a programable freezer and

dimethyl sulfoxide (DMSO) as a cryoprotectant. The shoot tips were cryoprotected with a solution of 0. 4 M

sorbitol and 1. 25 M glycerol at 5°C for 18 hrs. The shoot tips were placed in a 2. 0 m/ cryotube with 0. 6 m/ of

cryoprotective solution and then placed in a freezer at —30°C for 1 hr prior to a plunge into LN,. The average

rate of shoot formation was about 70%. This simple freezing method was successfully applied to eight pear

cultivars. This method appears promising as a practical method for cryopreserving shoot tips from in-vitro-

grown plantlets of fruit trees.



