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The meteorological data from July is widely used to predict the total number of
Japanese cedar airborne pollen grains. We investigated the time of flower bud
differentiation in order to combine both meteorological data and morphological study to
provide an accurate forecast of the total number of airborne pollen grains. The tips of
green branches were collected every week during the summer of 1999 and 2000 at Mt.
Rokko area. The development of the axillary buds in the apex of the green branch was
examined with a microscope and the first observed day of male flowers was monitored
by human observers, using the naked eye.

In 1999, the axillary buds were observed for 3 weeks before the first observed day of
male flowers. The first observed day of male flowers showed a sharp normal distribution
with the mean distribution value occurring on August lst. In 2000, the axillary buds
were seen 4 weeks before the first observed day of male flowers. The first observed day
of male flowers showed a flat normal distribution with the mean distribution value
occurring on July 25th. In order to estimate the period of flower bud differentiation,
male flowers were artificially induced by gibberellin on non-flowering branches on
August 4th in 2000. The axillary buds appeared six days after the treatment, and the
flower buds were visible after 6 weeks.

The first observed day of male flowers was different between these two years and
there were also different meteorological conditions. In 2000, it was abnormally dry and
there were more hours of sunshine and although flower bud differentiation was earlier
than in 1999, the growth of buds took longer. Insufficient growth of the green branches
seemed to affect the development of flower buds. From the findings in this study, we

speculate that the most important time for flower bud differentiation was at the end of
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rainy season according to the meteorological data, and that accurate forecast of male

flower development may be obtained by using meteorological data based on the time of

male flower bud differentiation.

Key Words : Cryptomeria japonica, flower bud differentiation, airborne pollen grain,

axillary bud, first observed day of male flower
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Fig. 1. The morphological development during the male flower of the No. 1 tree in

Japanese cedar.

L : leaf primordium A : axillary bud I : inflorescence formation F : first observed

day of male flower
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Fig. 2. The difference of the male flower differentiation period between 1999 and

2000.
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Fig. 3. The first observed day of Japanese cedar male flowers in the Rokko

mountains in 1999 and 2000.
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Fig. 4. The difference of the first observed day of male flower of the same tree

between 1999 and 2000 in Rokko mountains.
There were significant difference between two years (P = 0.001, paired t-test) and

no difference by altitude.

1078

Fig. 5. The morphological development in the male flower after treatment with

gibberellin in the No. 9 tree.
L : leaf primordium A : axillary bud
The tree was treated with gibberellin on August 4th, and the axillary buds were

monitored after 6 days.
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Fig. 6. Meteorological data of the Kobe marine meteorological observatory in 1999

and 2000.
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