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Studies on the photoperiodism in the dormant
bud of Pinus densiflora Sieb. et Zuce.

Effect of low temperature on the shoot growth of the
second-year seedlings in the stage of formation*
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By Hiroshi NAGATA**
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Fig. 1. Shoot growth of the seedlings grown in the
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Table 2. Rate of needle-expansion of the seedlings grown in the open until
July 15 and received the photoperiodic pretreatment and then placed
on continuous light (CL) and short days (SD), and the seedlings
exposed to low temperatures (5°C) for 7 weeks after the pretreat-
ment and then placed on CL (Chil.4+CL) and SD (Chil.4+SD).
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7 wks ‘g}lifﬂs% (%(0) L. 0 30 100 05 5 5 5
hil. + 20) | L. 5 5
| - B. 0 25 35 55 60 65 70 70 70
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New terminal bud formed without needle-expansion
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Shoot growth of the seedlings grown in the open until July 15 and
received the pretreatment of 12-hour photoperiods for 4 weeks and
then placed on CL (CL) and SD (SD), and the seedlings exposed to
low temperatures for 7 weeks after the pretreatment and then placed
on CL (Chil.4+CL) and SD (Chil.+-SD).
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Shoot growth of the seedlings grown in the open until July 15 and
received the pretreatment of 12-hour photoperiods for 7 weeks and
then placed on CL (CL) and SD (SD), and the seedlings exposed to
the low temperatures for 7 weeks after the pretreatment and then
placed on CL (Chil.4+CL) and (Chil.4-SD).



45

100 - A——A L
Chil.+CL
80 |- A
0—01—0°
= 60 | CLO/
Z
=
e
=
g 4ol
(G}
) O _-A -
A .
% P Chil.+SD
N
20
O sp / /A e ]
-
o Ye— ,leoAa— o
O —
1 1 1 1 1 |
0 4 8 12 16 20
WEEKS

E—4 7AI5HE-AL1EMO I2HB LA Lcs 2 EH, HALR L

Lok, THMERLEL cHEEH, GRAAELIZLOD LELT A
= v 430 L SRR

Fig. 4. Shoot growth of the seedlings grown in the open until July 15 and
received the pretreatment of 12-hour photoperiods for 11 weeks and
then placed on CL (CL) and SD (SD), and the seedlings exposed to
low temperatures for 7 weeks after the pretreatment and then placed
on CIL (Chil.+CL) and SD (Chil.+SD).
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Fig. 5. Shoot growth of the seedlings grown in the open until July 15 and
received the pretreatment of 16-hour photoperiods for 2 weeks and
then placed on CL (CL) and SD (SD), and the seedlings exposed to
low temperatures for 7 weeks after the pretreatment and then placed
on CL (Chil.4+CL) and SD (Chil+SD).
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Shoot growth of the seedlings grown in the open until July 15 and
received the pretreatment of 16-hour photoperiods for 4 weeks and
then placed on CL (CL) and SD (SD), and the seedlings exposed to
low temperatures for 7 weeks after the pretreatment and then placed
on CL (Chil.4+CL) and SD (Chil.+SD).
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Shoot growth of the seedlings grown in the open until July 15 and
received the pretreatment of 16-hour photoperiods for 7 weeks and
then placed on CL (CL) and SD (SD), and the seedlings exposed to
low temperatures for 7 weeks after the pretreatment and then placed

on CL (Chil.+CL) and SD (Chil.+SD).
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Fig. 8. Shoot growth of the seedlings grown in the open until July 15 and
received the pretreatment of 16-hour photoperiods for 11 weeks and
then placed on CL (CL) and SD (SD), and the seedlings exposed to
low temperatures for 7 weeks after the pretreatment and then placed
on CL (Chil.+CL) and SD (Chil.+-SD).
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Summary

Predormancy includes the stage in which exposure to the low temperatures can induce the increase
of shoot growth under long-day conditions but not the breaking of terminal bud under short-day
conditions. Under 16-hour photoperiods the terminal buds do not enter the state of dormancy but enter
the stage in which the shoot growth increases under long-day conditions with previous exposure to
low temperatures.



