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Estimation of Blooming Date for Prunus yedoensis
Using DTS Combined with Chill-unit Accumulations

Yasuyuki Aono and Yukio Omoto

< Lab. of Agrometeorological Environment, College of Agriculture,)
University of Osaka Prefecture, Sakai 591, Japan

Blooming dates of Prunus yedoensis at 38 sites are estimated by using ‘“‘the number of days
transformed to standard temperature (hereafter referred as DTS)” for the 25 year period starting
1961. The sites are all located at or in the vicinity of the meteorological observatories of Japan
Meteorological Agency. The standard temperature for DTS in this study is chosen 25°C, for the
temperature characteristic E,, a value [71.1 kJ mol™] is used for all stations. Both of these
values are the same as those in our previous paper, although CGS unit was used before.

It is shown that by this first estimation RMS errors of estimated blooming dates fell within a
range 1—3 days except for stations in regions of southern coasts of Kyushu Is. and Izu Is. An
attempt of reducing errors, in the first place, readjustment of accumulated DTS was made. This
enable us to reduce RMS error up to 0.5 days from the previous computations. But this ap-
proach was not very effective at southern stations. Large RMS error in these warm regions
seemed to be due to incomplete transition of rest break or large interannual variation of this
process. An adjustment of estimation of blooming date at southern sites is made by applying
the concept of chill-unit which is the weighted hour corresponding to the effectiveness of chilling
to rest completion. It is shown that this procedure reduced RMS error of blooming dates to 2.32
days from 6.64 days at Hachijo Is., and at all stations in warm regions the error reduced to
about 2 days.

Key words: Blooming date, Chill-unit, DTS (the number of days transformed to standard

temperature), Prunus yedoensis, Rest break.
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Table 1 Conversion of selected temperature to

chill-units (Richardson ez al., 1974).

Temperature (C) Chill —unit contribution

= 14 0
1.5 — 24 0.5
25 = 91 1.0
92 — 124 0.5
126 = 159 0
160 — 18.0 —0.5
181 = —-10
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Fig. 1. RMS-error in the Dy using estimated
blooming dates averaged for 21 sites

(dashed line: Omoto and Aono, 1989) and
38 sites (solid line) as a function of E,.

Table 2 Giving starting dates Ds and DTS,s for the 38 stations. The former are determined as suita-

ble starting dates for accumulation of DTS using the value E, = 71.1 kJ mol™!.

are averaged over 1961—85.

The latter

Station *D, DTS, Station *D, DTSys  Station *D, DTSy  Station *Dy DTS g5
(days) (days) (days) (days)
Muroran 64 816 Maebashi 45 7.25 Yokohama 41 834 Saga 49 748
Hakodate 13 1081 Mito 43 793 Hachijo Is. 59 10.24 Oita 63 525
Hachinohe 16 10.46 Tsuruga 45 851 Saigo 44 8.09 Nagasaki 45 852
Akita 3 1131 Nagoya 45 T7.37 Yonago 43 814 Kumamoto 44 825
Sakata 30 937 Kofu 4 1732 Tottori 43 812 Miyazaki 64 575
Onahama 45 8.26 Choshi 47 859 Kyoto 51 17.31 Takamatsu 44 802
Aikawa 35 961 Hamamatsu 45 817 Hikone 43 17.67 Kochi 49 1730
Niigata 34 9.34 Shizuoka 45 874 Shimonoseki 49 7.81 Tokushima 49 7.61
Toyama 45 813 Tokyo 46 7.80 Hiroshima 51 693
Matsumoto 20 9.22 Owase 49 796 Osaka 50 17.85

*: Indicated by day of year.
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Fig. 2. Change of RMS-error with reduction of
DTS,s at Tokushima. Initial value of
DTS2s is 7.61 days.
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Fig. 3. Secular changes of observed (solid lines)
and estimated (deshed lines) blooming
dates at Akita and Aikawa.
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Fig. 4. Accuracy of estimated dates as the 38 sites.
(a): not corrected values, (b): estimation using
optimized DTS,s, (c)and (d): estimations when
the variations of DTS accumulations are cor-
rected by chill-units to Dy and Ds, respectively.
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224 Ui, CORETIR, IR T Sp— D, D, Mein chill- Cor;:.la}tiotn Root mean
) uni coefficient  square error
BOFERMENPRKEVEED
- y (days of year) (days)

N5, Thblgk, KRIRFTHDE Hachijo Is. 59 50 880 —0.876*** 3.21
FEIC R AKIRSTIRDS & & IC 510 Oita fa5 13 932 —0.741%** 163

i = o Nagasaki 45 12 862 —0.747*** 181
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ETLTOERS, BOKED K Miyazaki Tas 12 726 —0.646*** 2.33
WDICTEEDFEN S E DT S Takamatsu 4 11 1008 —0.719*** 1.33

. i ' Kochi 49 2 648 —-0.578** 1.80
POTHEDHEBDOEDREE D, Tokushima 49 8 880 —0.558** 174
D, CHIRIBLDEERB/NE <12 T : Dy, the starting date is determined provisionally instead of Dy.
5LEZOLNS, ok, %k 1 Statistical significance of linear regression at P<(0.01 and P<0.001

respectively.
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Fig. 5. Secular changes of blooming dates at 4
warm sites. Solid lines show observed
blooming dates. Dashed lines and dotted
lines are blooming date estimated with and
without correction using chill-units accu-
mulated to Ds, respectively.
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