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Promotive Effect of Exposing Freesia Corms to 3°C on Flowering and Factors Affecting Their Chilling Sensitivity

Motoaki Doi*, Nobuyuki Ishikawa and Katsuhiko Inamoto

Graduate School of Agriculture and Biological Sciences, Osaka Prefecture University, Sakai, Osaka 599-8531

Summary

Corms of Freesia hybrida hort. ‘Aladdin’ (semi - late flowering cultivar) were exposed to 3°C for 0-4
weeks from August 7, and then to 9°C for 6 weeks, and finally grown at 21°C. Exposing corms to 3°C
stopped leaf initiation, and it had no influence on the flower - bud initiation which occurred during the
subsequent exposure to 9°C. However, the 3°C treatment hastened flower bud development at 21°C and
decreased the number of days at 21°C to flowering by a maximum 10 days. This promotive after-
effect of 3°C was not obvious in the early flowering cultivar, ‘Rapid Yellow’. Small corms (3.5 g) of
‘Aladdin’ were less responsive to 3°C than were the larger corms (6 g). The sensitivity to chilling was
gradually increased with time after the corm dormancy broke, indicating that juvenility governs it.
Both wet and dry corms responded to the chilling treatment, but the response disappeared when the
corms were chilled under controlled atmosphere (CA) at 3% O,, 3% CO, and 94% N, or modified
atmosphere (MA) in 0.04 mm in thick polyethylene bags.

Key Words: CA condition, chilling sensitivity, flower bud development, freesia corm,

juvenility.
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Table 1. Flower bud initiation of ‘Aladdin’ corms treated with or without 3 °C treatment for 4 weeks prior to
exposure to 9°C for 6 weeks.
After 9°C exposure
Corm size” 3°C chilling Developmental stage of flower bud” No. of leaves*  No. of florets
I I 11 v \ VI
Large No 4 1 9.8 7.0
Yes 4 1 9.4 7.2
Small No 1 9.6 4.8
Yes 5 9.6 4.6
ANOVA
Corm size NS **
3°C chilling NS NS
Corm size X 3 °C chilling NS NS
* The average weight of large and small corms was 6.0 and 3.5 g, respectively.
¥ Developmental stage of flower bud indicates the number of corms at each stage; [: vegetative stage, II:
apical meristem enlarging and bract differentiation, III: floret differentiation, IV: three - primordia stage of
the first floret, V: outer perianth and stamen differentiation, VI: inner perianth differentiation.
* Number of leaves include scaly and sheathy leaves initiated.
NS, *, ** Nonsignificant or significant at P = 0.05 or P < 0.01.
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Exposureto 3 °C (weceks)

The effect of the duration of the 3°C treatment on large
and small corms of ‘Aladdin’ on the number of days to

Fig. 1.

flowering at 21°C. Corms were planted, exposed to 3°C for
0-4 weeks prior to 9°C for 6 weeks, and then grown at
21°C.
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Fig. 2. The effect of the 3°C treatment on ‘Rapid Yellow’ and
‘Aladdin’ corms on the number of days to flowering at
21°C. Large corms were planted, exposed to 3°C for 4
weeks prior to 9°C for 6 weeks, and then grown at 21°C.
Cultivars, 3°C chilling and cultivar X 3°C chilling are
highly significant (P =< 0.01) by ANOVA.
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Table 2. Effects of previous exposure of ‘Aladdin’ corms to 3°C for 4 weeks starting from different date of planting on the flower

- bud initiation and flowering.

Developmental stage of flower bud after 9°C exposure® Flowering Days to
Date of planting ~ 3°C chilling .
11 11 v \% VI Vil (%) flowering
No 4 1 75 76
Tuly 9 Yes 5 65 78
No 2 100 45
fuly 23 Yes 100 42
No 1 100 46
Aug. 6 Yes 5 100 41
No 2 2 1 100 47
Aug. 20 Yes 2 2 1 100 38
ANOVA(Data on corms planted on July 9 were excluded)
Date of planting NS

3°C chilling
Date of planting X 3°C chilling

* %

* %

Large corms were planted, treated with or without 3°C for 4 weeks prior to exposure to 9 °C for 6 weeks, and then grown at 21°C .
* Developmental stage of flower bud indicates the number of corms at each phase (See Table 1 for floral stages).

NS, *, ** Nonsignificant or significant at P < 0.05 or P < 0.01.
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Fig. 3. The effect of moisture conditions at 3°C on the number
of days to flowering of ‘Aladdin’ corms. Corms were stored
at 3°C for 4 weeks under wet (in pots or perforated
polyethylene bags) or dry (in a netted bag), followed by 9
°C for 6 weeks, and then planted in pots. Plants were grown
at 21°C. Means were separated by Tukey’s HSD test
(P=0.05).
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Fig.4. The effect of atmospheric conditions at 3C on the
number of days to flowering of ‘Aladdin’ corms. Corms
were packed with wet vermiculite in perforated poly-
ethylene bags (0.04 mm thick) and placed under ambient
or controlled atmosphere (CA) at 3% O, 3% CO, and
94% N, at 3°C for 4 weeks. To make a modified
atmosphere (MA), bags containing the corms were sealed
and kept at 3°C Corms were then planted in pots, exposed
to 9°C for 6 weeks, and the plants were grown at 21°C
.Means were separated by Tukey’s HSD test (P=0.05).
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