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Plant Regeneration from Shoot Tips of Dianthus hybrida
Cryopreserved in Liquid Nitrogen up to 2 Years

Seiichi Fukat*

Attempts are in progress to cryopreserve the germplasm of various useful plants, but there is little
information on long term storage of the germplasm in liquid nitrogen (LN:) with subsequent plant
regeneration.

Seibert and Uemura and Sakai® reported the possibility of cryopreservation of shoot tips in Dian-
thus caryophyllus. The author reported a high survival rate of shoot tips cryopreserved up to 210
days in Dianthus hybrida.®

In this paper, Dianthus hybrida shoot tips cryopreserved for various time periods in LN: were
thawed, recultured, and tested for viability. The results confirmed that cryopreservation of shoot tips
would be useful for maintenance of base germplasm collections of Dianthus.

Shoot tips (approx. 0. 7 mm) excised from mother plants of Dianthus hybrida cv. Sakuranadesiko
growing in a greenhouse were put into 0.5ml plastic straws (bull semen straws, 3 mm¢ X 125 mm,
manufactured by Fujihira Industry Co. Ltd. were used) with cryoprotectant solution (10% dimethyl
sulfoxide and 3% glucose). After heat sealing, the straws were incubated for 1 hr at 20°C.

The straws were slowly cooled at a rate of 0.5°C/min from room temperature to —40°C and auto-
matically seeded at —3. 5°C, and then quickly cooled at a rate of 33°C/min down to — 160°C with the
program-freezer FFP-190 (Osaka Sanso Industry Co. Ltd). Finally the straws were immersed and
stored in LNs. Further details of the above procedure can be obtained in previous publication.®

After various storage times in LN3, the frozen straws were rapidly thawed in warm water (25-30°C).
Shoot tips were rinsed 6 times with sterilized water and cultured on half strength of MS medium®
supplemented with 0. 1 mg// 6-benzylaminopurine (BA), 0. 5 mg// 1-naphthaleneacetic acid (NAA), 20 g/
I sucrose and 0.8 g/l agar for 40 days under continuous illumination of 1,500 lux at 25°C.

After thawing, the survival rates of shoot tips cryopreserved in LNz for 1 day, 1 week, 1 month,
1 year, 2 years were 1009, 95%, 100%, 94. 5%, 100%, respectively (Table 1). Eighty-nine to 100%
surviving shoot tips regenerated shoots within 40 days of culture (Fig. 1). The terminal part of shoots
{approx. 20 mm) was cut off and transferred onto growth regulator-free MS medium. After rooting,
plantlets were transplanted into soil in a greenhouse (Fig. 2), after which they flowered. The flowers
of plants derived from cryopreserved shoot tips had no symptoms of virus infection. This suggested
that the use of shoot tips as a material of cryopreservation would be expected to store the germplasm
as a pathogen-free state.

Kartha et al.5-% reported that regeneration rates of pea and strawberry shoot tips gradually decreased
as storage periods increased. On the other hand, Bajaj” reported that no significant difference in the
percentage viability of potato and cassava shoot tips cryopreserved for periods ranging from 3 months
to 4 years. In this study, the viability of Dianthus shoot tips cryopreserved in LN: was maintained
up to 2 years. . It is not clear whether this difference depends on the species or freezing methods (pre-
culture, cryoprotectant solution, cooling rate, terminal temperature of pre-freezing, thawing rate, ezc.).
These results suggest that the long term storage studies are required in each crop in order to establish
the ¢n vitro gene bank.

Thanks are expressed to Mr. Kazuhiko Nishimura for invaluable discussions and technical supports.

(Received April 12, 1989)

* Osaka Agricultural Research Center, Habikino, Osaka 583, Japan.



178"

Table 1. Viability of Dianthus shoot tips cryopreserved in liquid
nitrogen (LN2) for vairous time periods.

Time in LN2 No. of shoot Surviving cultures No. of cultures
tips cultured - no. (%) with shoots®

1 day 20 o 20(100) 20

1 week 20 19(95) 19

1 month 20 20 (100) 19

1 year 19 18(94.7) 16

2 years 22 22 (100) 20

Cont. (unfrozen) 40 40(100) 40

2 After 40 days of culture.
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Fig. 1. ‘Shoots regeneration from D: hybrida Fig. 2. D. hybrida plants obtained from the

shoot tips following cryopreservation shoot tip culture following cryopre-
for 2 years. servation for 2 years.
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