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Fig. 20. Schematic diagram of steps used in the saving propagaltion

process for strawberry by tissue culture.

@Sampling term of runner at late June — early August

@The solution of 1/10 MS liquid medium without sucrose was
absorbed by runners for 24 hr at 20C

@Shoot apex culture

@Low-temperature storage

G)Low-temperature culture

®Propagation of dropping method

@Dividing and transplanting in propagation medium

®Rooting of no-divide method

©Dividing and transplanting in soil and acclimating

A0Transplanting in 6em poly-pot
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Studies on application of tissue culture for production of strawberry in the
north-marginal area in Japan

Takahiro WAGATSUMA
Production of strawberry in Japan has a period of short supply in summer to autumn
seasons. Improvement of cropping type in Hokkaido has a potential for the summer
season production. However, overlapping of raising seedlings with cultivation
practices, absence of adapted cultivars and low yield due to limited growing season
are major obstacles to successful production in Hokkaido, especially in the
north-marginal area with cold climate. To overcome these problems, application of
tissue culture technology was studied using ‘Belle-rouge’ strawberry which is a
cultivar released for cold climate areas in northern Honshu. At first, the
components of the culture medium and culture conditions were screened to get an
effective propagation system in vitro. Secondly, the current system for production of
virus-free plants was reinvestigated and improved to break off overlapping of raising
seedlings with cultivation practices. The third was an attempt of breeding of
ever-bearing lines by selecting clone plants to reduce the labour requirement in
strawberry production. The results obtained were as follows.

I. The effects of components of the culture medium and culture conditions on
shoot apex culture were examined. Compared to several kind of medium, Hyponex
modified medium combined with the conditions of 25°C and 16--24 hr illumination
yielded a higher performance of the shoot culture. This medium was supplemented
by Hyponex basal medium with organic components of MS medium and the addition

of growth regulators to the medium was not necessary.




2. The propagation was favoured when Hyponex modified medium was
supplemented with 0. 5> mg/ ¢ of BAP and 0. | mg/¢ of Kin under the conditions of
25°C and 16-hr illumination. The rooting of plantlets in propagation was favoured
when /2 MS medium under conditions of 25C and 16-hr illumination was used.

3. The effects of sampling time of field-grown runners on plantlet growth were
examined in shoot apex culture. The plantlets growth was distinct between runners
sampled during late June to early August (early term) and those sampled in middle
August to late September (late term). The plantlets sampled in the later term were
taller with less number of leaves. Using Avena bioassay, auxin activity of apical
meristems of stock plants were examined. The auxin activity was highest on the
first date of sampling and then declined with time. These results suggested that
shoot apex excised at the early term would be desirable for in vitro culture.

4. The effects of low-temperature storage of runners on shoot apex growth were
compared in seven strawberry cultivars. In ‘Belle-Rouge’, a deep dormancy type. no
decrease in the survival rate was observed in low temperature storage(4C) for 11
days, and production of leaves developed after in vitro culture was enhanced by the
storage.

5. The same tendency was found in other cultivars with middle and deep

dormancy, such as ‘Houkouwase. On the other hand. growth retardation was

observed in the cultivars with shallow dormancy, such as “Toyonoka’.




6. These results indicate that the effect of low temperature storage of runners on
shoot apex growth is different among the cultivars and that close correlation exists
between the depth of dormancy and the growth rate of shoot apex. As there was no
negative effect of low temperature storage on the shoot apex growth of runners in the
cultivars with middle and deep dormancy, the possibility to utilize low temperature
storage before in vitro shoot apex culture was suggested in cultivars with such
dormancy.

1. For pre-treatment, five solutions, distilled water, MS liquid medium without
sucrose, 1/10 MS liquid medium without sucrose, 30g/ 2 sucrose solution and 30g/ ¢
glucose solution were absorbed by runners for 24 hr at 20 C. It was found that
following pre-treatment with 1/10 MS liquid medium, runners can be stored at
low-temperature for five weeks without any decrease in the survival rate and the
plantlet growth.

8. To produce virus-free plants efficiently, a possibility of labour reduction in
tissue culture work was studied. When a growth regulation solution was dropped
onto the crown part in the plantlets derived from the shoot apex culture, the
multi-bud form could be induced with a similar frequency by the transplanting
method.

9. When the roots were made without dividing the multi-bud form, the rooting
rate and the number of roots made were not different from those by the conventional
method. Thus, labour reduction in aseptic procedures was achieved. Although the
rooting rate and the acclimatization rate decreased in comparison with those by the

conventional method when the multi-bud form was acclimatized directly, the

acclimatization efficiency could be increased in a limited space.




10. On the other hand, there were no differences in plants growth and yield
among the dropping method, the no-divide method, and the no-rooting method,
suggesting that these methods can be used practically according to the purposes.

1. An attempt was made to select ever-bearing strawberry lines from clone plants
of ‘Belle-rouge’. A high redifferentiation rate was obtained when callus induction
and growth were conducted in a darkness. The ever-bearing lines whose fruit
hardness was equivalent to that of ‘Belle-rouge’ were obtained.

2. Finally, the results of these studies would help in increasing strawberry

production areas in cold climatic regions.






