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The resting period and field performance of potato (Solanum tuberosum L.) tubers derived from a jar fer-
mentor culture were investigated. About 409 (w/w) of the tubers easily lost more than 40% (w/w) of their weight
during the first week after being removed from the jar fermentor and stored under room conditions. Sprouting
of such easily wilting tubers was clearly delayed whereas other tubers sprouted within 3 months under the same
conditions. When the tubers were transplanted and cultivated under field conditions, a yield decrease was
observed with the late sprouting tubers. This suggested that the tubers could be selected according to the decrease
in their weight after culture.

Introduction

Since in vitro propagated potato (Solanum tuberosum L.) tubers are quite small, they are known
as “microtubers”. However they have sufficient potential for direct transplanting to field conditions
without acclimatization. The potential for field cultivation of iz wvitro derived tubers in the field
cultivation has been investigated by numerous researchers'~® and their results indicate that such
tubers can be directly used to commercially produce seed tubers. Thus, iz vitro derived tubers are
valuable for agricultural use because disease free seed plants can be easily transferred, stored and
distributed. Culture conditions and techniques for the in vitro propagation of tubers have been
studied and improved by numerous researchers®®-19,

Of special note is the liquid shaken culture for rapid propagation of tubers reported by Estrada
et al. (1986)'V. Their method is applicable to large scale culture thereby improving the economic
advantages'®. The present authors scaled up the culture even further to a jar fermentor'®. Subse-
quently, the culture technique has undergone continued study and culture efficiency has also
improved!?.

On the other hand, there is little information concerning the dormancy and field performance of
the jar fermentor derived tubers, except for a brief description in a patent'?, whereas potent use of
the tubers propagated on a small scale have been thoroughly observed. In this report, we investigat-
ed the dormancy and field performance of tubers mass propagated by the jar fermentor culture
technique.
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Materials and Methods

1. Plant material

In vitro virus—free plant of potato (Solanum tuberosum L. cv. Yukishiro) was established from an
apical meristem and was maintained by serial subculture on solid medium (solidified by gelrite 2
gl™!) as shown below. Culture vessels were 25125 mm test tubes containing 10 m/ of the solid
medium. A single nodal segment of a plant was transplanted into a test tube and cultured every
month for maintenance.
2. Culture medium and culture conditions

Culture medium consisted of MS mineral salts plus organic constituents including thiamine —HC]
(0. 4 mg [7'), myo-inositol (100 mg /'), pyridoxine-HCI (0.5 mg /~!), nicotinic acid (0.5 mg /™),
glycine (2.0 mg /™!) and sucrose. A sucrose concentration of 30 g/~* was used for the maintenance
of the stock plants. 2000 m/ of the 30 g/~! sucrose containing liquid medium was used for shoot
multiplication in the jar fermentor, and 6000 m/ of the 90 g/~! sucrose containing medium was used
for the induction and development of tubers. Each medium was sterilized by autoclaving (20 min.,
121°C) after the pH was adjusted to 6. 2 with NaOH.

The grass jar fermentor (an airlift type, total vessel volume was 8000 m/), culture method and
culture conditions were the same as reported in our previous report!®.
3. Stock of tubers

The cultured shoots were taken out from the jar fermentor and then the tubers were separated
from the shoots. The tubers were thoroughly washed with deionized water and then stocked at 4 °C
in sawdust until transplanting.
4. Field cultivation

The in vitro derived tubers (%=2300) were cultivated in a field located in Abashiri city, Hokkaido.
100 kg/10a of chemical fertilizer (N=8%, P=209%, K=149%, Mg=49%) was applied to the field
before transplanting as is generally done in this area. Every tuber was planted to approx.3cm
depth, with a 28 X 72 ¢cm planting density. Tubers were planted on May 9 and harvested on October
14.

Results and Discussion

1. Tuber resting period

Most of the in vitro derived tubers showed a clear resting period. When 120 tubers were randomly
selected and kept under room conditions (25 °C, RH=609% (approx.)), the mean weight decrease
over one week was approx. 36% (w/w). This decrease of tuber weight is thought to be mainly due
to their loss of water. Fig.1shows the relationship between the initial tuber weight and the
desiccated weight one week after harvesting. Sprouting was not observed within a 3 month period
in tubers whose weight had decreased by over 409 (w/w) during the first week.

Fig. 2 clearly shows that there was no relationship between the percentage of weight decrease and
the weight of the tubers. This result also suggests that tubers which have longer resting periods lose
weight more easily under room conditions than other tubers. This indicates that the late sprouting
tubers could be selected within a week of the end of culture. About 4095 of the tubers propagated
in a jar fermentor were such easily wilting tubers though we could not observe the difference
between the easily wilting tubers and others in appearance. For example, tubers which were
propagated in the jar fermentor had almost the same dry matter content as the field grown tubers,
irrespective of the size and the location in which they were formed in the jar fermentor'®. Because
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Fig. 1 Relationship between the percentage of desiccated weight to the initial weight of
vitro derived tubers and the percentage of sprouting over a 3 month period.
Tubers were stored under room conditions (25°C, RH=60% (approx.), continuous
dark) for 1 week and measured for weight decrease. Then, all of the tubers were kept
under the same conditions. The percentage of sprouting was measured after 3 months.
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Fig. 2 Relationship between the initial weight of i vitro derived tubers and the desiccated

weight.

120 tubers were randomly selected and stored under room conditions (25°C, RH=60%
(approx.), continuous dark) for one week and then the weight was measured. The
closed circles indicate the tubers which had not sprouted over the 3 months.

Fig. 3 Growth of plants and the formation of tubers on plants cultivated under field conditions
(August, 3. Initial tuber weight was 0.28 g).

tubers with longer resting periods did not always lose the potential to sprout, it is necessary to apply
dormancy breaking techniques such as the application of chemicals (e. g. ethylene chlorhydin,
thiourea) in the future'®. Further study is also required to avoid the development of easily wilting
tubers because such tubers not only have delayed sprouting but also might require special treatment
for storage and breaking out of dormancy.
2. Field performance of the tuber

Tubers which were propagated in the jar fermentor could be directly transplanted to the field.
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Fig. 4 Relationship between the initial weight of tubers and the tuber yield under field
conditions.
(A) total number of tubers per a plant, (B) total weight of tubers per a plant. The
open circles indicate plants which did not sprout during 1 month of field cultivation.

2.0

After 3 months storage under 4 °C and transplanting, almost all of the tubers sprouted within 1
month. Mutated plants were not observed.

Yields from the tubers are shown in Fig. 4. Though most of the tubers weighed less than 0.2 g,
the yield potential of such small tubers is not different from that of tubers which weighed up to 1
g. When the acclimatized shoots of the same cultivar were transplanted to the field, the yield
potential did not differ between the tuber derived plants (data not shown). Thus, the major factor
affecting the yield may not be related to the size of the tubers but to the conditions after sprouting.
However, it should be noted that the late sprouting plants tended to have less yield than others,
especially regarding the total weight of the tubers. This means that the yield can be improved by
preventing the delay of sprouting, though the decrease of the yield was not due entirely to this delay.

In conclusion, tubers derived from a jar fermentor could be directly transplanted and cultivated
under field conditions. The yield potential is not related to the tuber weight. Decreases in yield are
thought to be partially prevented by synchronizing sprouting. The tubers with longer resting periods
could be selected by their loss of weight during the first week after culture.
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