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Effect of Temperatures in Various Periods of Fruit Development
on Flower bud Initiation in Apple
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*Morioka Branch, Fruit Tree Research Station, Morioka, Iwate, Japan
(Department of Horticulture, Faculty of Agriculture,
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Table 1. Time of flower-bud initiation in ‘McIntosh Red’ in 1980
15/July  20/July = 24/July  30/July  7/Aug. 16/Aug. 28/Aug. 22/Sep.

flattened apex

(uninitiated) 100 (%) 100 57 50 16 0 14 0
doming of apex 0 0 43 25 17 17 29 0
formation of lateral 0 0 0 25 50 33 14' 0
appendages

formation of sepals 16 50 43 33
formation of petals 0 0 0 67




Table 2.

Effect of various heating treatments on flowering, expressed as the percentage of flower
clusters arising from the total number of spurs in the following spring

A ML

1979 1980 1981 1982
Spartan Spartan McIntosh McIntosh McIntosh
clusters of each. t(r)ieﬂower 42.0% 73.6% 59.1% 55.6%
night heating in the (1095/2725) (927/1143) (614/984) (623/1121)
early stage of fruit flower clusters/all spurs
development (967/2202) (735/1112) (821/1471)
period of heating treatment 27/%7‘%:11‘3 26/May-24/June 24/1;%7}:ne
mean percentage of flower
clusters of each tree 11.9%
night heating in the (8/1128)
early and mid-stage of flower clusters/all spurs _
fruit development (257/1113)
period of heating treatment 29/1;477}';1},
mean percentage of flower .
clusters of each tree 16.9% 244%
day and night heating (392/2308) (526/2334)
in the late stage of flower clusters/all spurs
fruit development (216/822)
period of heating treatment 22/A¥9g/6ct, 22/A1156ct.
mean percentage of flower 61.8% 66.1% 64.1% 62.4% 73.4%
control flower clusters/all spurs (1122/1814) (767/1220) (1315/1930) (891/1429) (826/1241)
(772/1112) (1011/1682) (1106,/1379)
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Fig. 1. Status of spurs in the following Spring after

several heat treatments.

Development of flower bud in control.

Growth of leaf buds in control.

Growth of leaf buds in night heat treatment trees
in the early and mid-stage of fruit development.
Growth of transitory buds in day and night-heat
treatment trees in the late stage of fruit devel-
opment.

Abnormal flower cluster in day and night-heat treat-
ment trees in the late stage of fruit development.




Table 3. Natural temperature in the procedure in Sapporo
May June July Aug.
21-25  26-31 1-5 6-10 11-15 16~20 21-25 26-30 1-5 6-10 11-15 16-20 21-25 26-30 1-5
Day 13.3 13.8 18.8 20.2 17.2 22.2 21.4 17.8 16.2 21.8 22.0 19.8 23.7 24.5 23.2
197 Night 10.4 9.9 12.5 16.3 12.8 18.1 17.4 15.3 13.6 17.9 16.4 15.3 19.4 21.0 18.9
Day 19.1 19.0 22.1 21.4 16.3 16.4 20.3 21.0 18.8 22.2 21.8 19.4 23.3 21.7 22.3
1980 Night 13.8 14.1 17.1 16.7 13.6 13.2 16.0 16.3 15.5 17.8 18.3 16.1 18.2 18.7 17.4
Day 15.3 10.1 14.7 15.1 16.1 16.5 19.1
1981 Night 10.0 7.5 10.0 12.3 13.6 12,6 13.5
Day 12.0 18.3 14.0 20.7 19.2 19.3 20.3 15.7 21.8. 256 22.8 21.1 21.8 21.9
198 Night 9.8 12.7 11.8 13.9 13.3 13.4 14.9 12.8 15.7 20.1 19.0 18.0 18.9 17.8
Aug. Sep. Oct.
6-10 11-15 16-20 21-25 26-31 1-5 6-10 11-15 16-20 21-25 26-30 1-5 6-10 11-15 16-20
Day 22.7 27.4 26.0 24.3 22.6 20.7 21.0 20.2 18.6 18.1 16.1 16.7 15.5 15.5 15.7
1979 Night 19.1 224 216 18.1 17.8 17.9 15.7 15.6 12.9 13.6 1.1 12.6 10.5 9.9 12.4
Day 23.3 21.4 19.1 20.2 17.5 19.8 21.5 20.8 20.4 16.1 15.2 17.3 16.1 12.3 13.7
1980 Night 17.5 17.3 15.1 17.3 15.8 18.9 13.7 11.8 10.3 11.8 10.3 10.6 11.8 9.3 10.4
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Summary

‘McIntosh Red’ and ‘Spartan’ appla trees were
covered with plastic film and heated with oil
heaters in various periods of fruit development
from 1979 to 1982 and the effect of the heating on
the percentage of flower clusters in the following
spring was investigated.

1. Flower bud initiation (doming of apex) in the
spur of ‘McIntosh Red’ under natural conditions
occurred from the end of July to the end of
August.

2. The percentage of flower clusters in the fol-
lowing spring was slightly reduced by night heat-
ing in the early stages of fruit development (end
of May to the end of June).

3. The flower bud initiation was inhibited by
night heating in the early and mid-stage of fruit
development (end of May to the end of July) and
the spurs on which flower bud initiation had been
inhibited were the vegetative buds with shoot node
elongation in the following spring.

4. The flower bud initiation was markedly inhib-
ited by day and night-heating in the late stage of
fruit development (end of August to the middle
of October) likewise. However, the spurs on which
flower bud initiation had been inhibited were the
transitory buds with radical leaves.



