Studies on the photoperiodism in forest trees
IX Effect of thermoperiod and prechilling on the germination
of Betula maximowicziana in complete darkness

By Hiroshi NAGATA Takashi HANAFUSA
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Tablel  Effect of prechilling on germination on continuous
light in various temperature conditions

Germination percent in 15 days
Temperature Period of prechilling days
0 30 40 80
15 0 0 1 54 84 77 71
20 27 16 31 100 96 99 98
25 86 84 95 90 98 96 97
30 82 84 91 94 99
35 5 4 6 4 19
25
2
2000ppm
3
2

Table2  Rate of germination after various periods of prechilling
on continuous light in complete darkness

. Germination percent in
Period of
prechilling 5 10 15 20 days 20 days
(days) Continuous light Darkness
0 2 60 72 79 0
0 31 80 89 90 0
0 3 71 83 86 0.3
5 48 83 88 92 0
20 84 91 95 97 0
30 73 82 89 92 0
60 78 90 91 93 0
80 89 94 96 96 0
90 80 94 94 94 0
100 82 93 94 96 0
120 90 96 96 97 0
160 75 92 95 96 0
200 80 98 99 99 0
230 82 99 99 99 0
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Table 3 Effect of gibberellin GB and prechilling Chill
on germination in complete darkness

Germination percent in 15 days
Conc of gibberellin

ppm GB only GB Chill
0 0 0
3 04 1
10 1 5
30 8 28
100 18 79
300 58 89
1000 69 98

2000 95
300 1000ppm
30° 20
25° 15 8 16 3
4

Table 4 Geemination responses of unchilled seeds to various
daily thermoperiods in complete darkness

Germination percent in 10 days
after thermoperiodic treatment
Thermoperiod
8 16hrs Number of cycles of tehermoperiodic treat
3 7 14 28
25° 5 0 2 9 8
25° 15 0 5 15 11
30° 20 0 1 1 2
5

Table5  Germination responses of unchilled seeds to various daily

thermoperiods in complete darkness Germination percent-

age in 7 days after cycles of thermoperiodic treatment

25
Daily 25 -period in the
cycle of 24 hours hrs

Germination percent

temperature for the remaining hours

5 15

4 1 1
8 1 3
12 0.3 1
16 0 0
20 0 0

25°
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Table6  Effect of prechilling and thermoperiod on germination
in complete darkness Germination percentage in 7 days
after 7 cycles of thermoperiodic treatment

Germination percent in 14 days
Period of prechillin Darkness
d;)ys 9 Continuous light
25 25 -8 5 -16hrs |25 -8 15 -16hrs 25
0 0 2 2 94
20 0 69 83 95
40 0 67 90 97
25° 5 25° 15
16
6
1 2 3
100 =
; B B
0 -ﬁ{ Sﬁ@%ﬁ@—a&m——m -@
140 200 J;
Period @l prechillog {[ays)
1 3

Fig 1 Germination behavior to 3 cycles of the thermoperiod of 25 -8 hours
and 15 -16 hours after various periods of prechilling
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Fig 2  Germination behavior to 7 cycles of the thermoperiod of 25 -8 hours
and 15 -16 hours after various periods of prechilling
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Germination behavior to 14 cycles of the thermoperiod of 25 -8 hours

and 15 -16 hours after various periods of prechilling
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Summary

Unchilled seeds of Betula maximowicziana were found to be light-requiring and to give no germination
at all in complete darkness And a high germination percentage 80-90 could be obtained from a single
light exposure of 8 to 16 hours or from 6 cycles of 5-minute light exposure at 26~ Prechilled seeds were also
found to give no germination at all in complete darkness but a single light exposure of | to 3 minutes is
sufficient to give considerable germination  75-80

In complete darkness unchilled seeds could be induced to germinate with exposure to 7 cycles of the
thermoperiod of 25 -8 hours and 15 -16 hours Prechilling of 20 to 40 days is sufficient to give best
germination at the thermoperiods of 25 -8hours and 15 -16 hours After that the longer the period of
prechilling the lower the germination percentage

Application of gibberellin could induce to germinate in complete darkness



