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Development of stable flowering and quality improvement of
autumn cropping-type Begonia X hiemalis Fotsch. using night
cold storage and intermittent low-temperature storage

Taku NAKAJIMA

Summary

This study investigated the effect of high summer temperatures on the flowering
and growth of Begonia x hiemalis Fotsch., and studied the effect of night cold storage
and intermittent low-temperature storage on stable flowering, aiming to improve the
quality of the autumn cropping type from September to October, which is affected by

high temperatures.

1. Using an incubator with a photosynthetic photon flux density (PPFD) of 110 - 120
umol/m2/sec in the light period, we investigated the effect of light period temperatures
of 27.5, 30.0, 32.5 and 35.0 °C in combination with dark period temperatures of 20.0
and 25.0 °C, assuming summer temperatures, on the flowering and growth of ‘Netja
Dark’. The plants died at the light period temperature of 35.0 °C, regardless of dark
period temperatures. With a combination of light period temperatures of 27.5, 30.0
and 32.5 °C and dark period temperatures of 20.0 °C and 25.0 °C, a light period at 27.5
°C caused early flowering when combined with a dark period of 25.0 °C. With a light
period of 30.0 °C, flowering occurred at the same time for both dark period
temperatures. With a light period of 32.5 °C and a dark period of 20.0 °C, the plants
bloomed early. The coefficient of variation in the number of flowering days was
smaller at a dark period temperature of 20.0 °C than at 25.0 °C for all light period
temperatures. The main stem length, the number of nodes on the main stem and the
length of the first node with a flower cluster tended to increase as the temperature
during the light period increased. On the other hand, when these investigation items
were compared for the same light period temperature, the length of the first node
with a flower cluster at a dark period temperature of 20.0 °C was shorter than at 25.0
°C. The dry matter weight of the plant (total of aerial part and underground part)
became lighter as the light period temperature increased. There was no difference

caused by variation in dark period temperature for the same light period temperature.
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The changes in flower bud differentiation and development were examined at 32.5 °C
(PPFD of 115 - 123 umol/m2/sec), where the number of flowering days at 20.0 °C was
shorter than at 25.0 °C. A dark period at 25.0 °C resulted in a longer number of days
until the floret primordia differentiated than at 20.0 °C, and there were large
individual differences in development thereafter. From the above, it appears that the
amount of assimilation was decreased, and that growth was suppressed at light
period temperatures exceeding 27.5 °C. In addition, even for the same light period
temperature, it appears that the distribution of the assimilated products changed,
and flowering and growth changed when the dark period temperature was different.
With a light period of 32.5 °C, flower bud differentiation and development were faster
with a dark period at 20.0 °C than at 25.0 °C, and the number of flowering days was
reduced.

. The effects on flowering and growth of lowering the dark period temperature were
investigated in a greenhouse cultivar, targeting the harvesting of flowers in October.
In the experiments, the test variety was ‘Netja Dark’, and the greenhouse was cooled
during the dark period to 20 °C over a period of about two months. In 2017, in which
average light temperature remained below 30 °C throughout the cultivation period,
flowering was delayed more by the cooling treatment than with the uncooled
treatment. On the other hand, in 2018, during which the average temperature in the
light period during the cultivation period remained above 30 °C, flowering was earlier
with the cooling treatment than without. In both years, the internode length of the
main stem with the cooling treatment became longer than with uncooled treatment.
As a cooling method to cope with fluctuations in the light period temperature, we
examined a treatment of cooling during the dark period at 20 °C only on days when
the expected maximum temperature in the light period exceeded 30 °C. The varieties
used were ‘Batik’, ‘Belseva’ and ‘Netja Dark’. All three varieties flowered earlier than
with the uncooled treatment, and the flowering date was the same as that with
cooling at 20 °C during the dark period. In another test, I examined cooling treatment
with ‘Netja Dark’ at 20 °C for the dark period only during short-day treatment
(shading the entire cultivation space from 16:00 to 21:00 for 21 days). Consequently,
the flowering date was the same as with the cooling treatment for about two months
at 20 °C throughout the dark period, and the internodes were shortened more than
with the uncooled treatment. Comparing the ratio of plant height and plant diameter
to pot height, which are indicators of quality, between cooling treatment only during
short-day treatment and uncooled treatment, the ratios were more appropriate with

cooling treatment only during short-day treatment than with uncooled treatment.
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From the above, when the temperature is high during the light period, cooling at 20
°C during the dark period seemed to cause earlier blooming than uncooled treatment.
However, when the temperature is low during light periods, it appears to delay
flowering. As a countermeasure to this, cooling in the dark period only on days with a
high light period proved effective. The effect of promoting flowering was also obtained
by cooling treatment only during short-day treatment, and this method appeared to
improve plant height ratio and plant diameter ratio, and to improve quality compared
to uncooled treatment.

. We investigated the effect of intermittent low-temperature storage on flowering
acceleration and growth of ‘Netja’. 4D/4Dx4 (processing of four-day refrigeration
treatment at 10 °C in the dark followed by four days under greenhouse conditions,
repeated for four cycles) decreased the number of first nodes with flower clusters and
reduced plant height compared with that of the control plants grown under only
greenhouse conditions. The timing of flowering of 4D/4DX4 was earlier than that of
the greenhouse controls. We compared the effects of intermittent low-temperature
storage and short-day treatment (conventional cultivation) on the growth, flowering,
and plant profile of ‘Netja’ during forcing culture aiming to harvesting the flowers in
mid-September and mid-October. Intermittent low-temperature storage was
conducted using young potted plants, comprising four cycles of 4-day refrigeration at
10 °C in the dark, followed by 3 - 4 days under greenhouse conditions. Short-day
treatment was conducted by shading the whole cultivation space from 15:00 to 19:15
for 14 days. When intermittent low-temperature storage and short-day treatment
were applied about 2.5 and 1.5 months, respectively, before the targeted flowering
time, the plants flowered successfully. The ratios of plant height and plant diameter
to pot height were improved by intermittent low-temperature storage for both growth
timeframes. On the other hand, intermittent low-temperature storage decreased the
number of flower clusters compared to short-day treatment. As a method of
minimizing the decrease in the number of flower clusters and maintaining short plant
height and diameter, we examined the effect of combining the number of intermittent
low-temperature storage times and the number of short-day treatments on flowering
and growth of ‘Batik’, ‘Louise’ and ‘Netja’. Young potted plants were subjected to an
intermittent low-temperature storage regime of four cycles of 4-day refrigeration at
10 °C in the dark, followed by three days under greenhouse conditions. Short-day
treatment was applied by shading the entire cultivation space from 15:00 to 19:15.
Although the effect was not clear in ‘Batik’, the combination of two intermittent
low-temperature storage periods and a short-day treatment period of 7 days resulted

in flowering at the same time as the conventional short-day treatment-only
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cultivation method. The plant height and plant width were reduced, and the decrease
in the number of inflorescences was suppressed in ‘Louis’ and ‘Netja’. From these
results, we conclude that the use of intermittent low-temperature storage can control
the regulation of flowering in the same way as short-day treatment and can improve
the plant profile more than short-day treatment. It also appears that combination
with short-day treatment can improve the plant profile while suppressing the

decrease in the number of inflorescences.

This study clarified the flowering and growth response of Begonia x hiemalis
Fotsch. to high temperatures, established a technology for counteracting high
daytime temperatures using night cold storage or intermittent low-temperature
storage, and determined the stability and quality of flowering in autumn-cropping

types of Begonia.
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