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Cone Development of the Genus Pinus
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Table 1 Descriptions of native region, age, mean values of monthly cumulative temperature
in base on 5°C at native regions (Mean Warmth Index:WI) and growing period
of cones in respective pine species.

Section Mean |  Growingperiod
egugsection Species Age Native Warmth of cone***
G P year old region Index Started Completion
roup (WD) date date
HAPLOXYLON
CEMBRA
STOROBI  |Pinus pentaphylla Mayr.* 35 |E. and SE. Asia 54.5 | E. MAR.~L. JUNE
\Pinus peuce Grise.* 25 |Mediterranean 50.6 | E. MAR.~L. JUNE
Pinus excelsa Wall.* 26 |E. and SE. Asia 71.0 | M. MAR.~L. JUNE
Pinus strobus Linn * 37 |E. America 62.2 | M. MAR.~L. JUNE
DIPLOXYLON
PINASTER
LARICIONES |\Pinus massoniana Lamb.* 20 |E. and SE. Asia 113.9 | E. MAR.~M. JULY
Pinus densiflora S.& ,Z* 25 |E. and SE. Asia 86.4 | M. MAR.~L. JUNE
Pinus sylvestris Linn.* 25 |N. Eurasia 33.8 | M. MAR.~M. JUNE
Pinus thunbergii Parl.* 25 |E. and SE. Asia 100.9 | M. MAR.~E. JULY
Pinus nigra Arnord.* 24 [Mediterranean 81.2 | M. MAR.~L. JUNE
Pinus tabulaeformis Carr.* 21 |E. and SE. Asia 66.8 | M. MAR.~E. JUNE
AUSTRALES  |Pinus taeda Linn ** 20 |E. America 146.9 | M. MAR.~L. JULY
INSIGNES  |Pinus pinaster Ait. ** 26 |Mediterranean 111.9 | E. MAR.~E. JULY
Pinus virginiana Mill. ** 25 |E. America 111.3 | M. MAR.~M. JULY
Pinus clausa Vasey** 24 |E. America 195.1 | M. MAR.~L. JULY
Pinus rigida Mill ** 25 (E. America 89.7 | M. MAR~E, JULY
Pinus pungens Lamb.** 25 |E. America 99.0 | M. MAR~E. JULY
Pinus banksiana Lamb. ** 24 |E. America 37.9 | M. MAR.~L. JUNE
Pinus contorta Dougl.** 23 |W. America 29.9 | M. MAR.~E. JUNE
Pinus muricata D. Don** 25 |W. America 83.1 | E. MAR.~E. JUNE

Classification of pine species by Suaw., * Uni-nedal Type and ** Multi-nodal Type of leader
clongation. ,x*+ E: Early, M.: Middle, L: Late.
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Fig. 9. Comparison of growth
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Fig. 11 Seasonal changes of cone volume (V¢)
and water content(%) in Pinus thunbergii.
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Résumé

In order to make clear the developmental process of sexual organ of pines, this paper
discusses the cone growth in volume on three Japanese pines and on 16 exotic pine species
which were brought up for over 20 years after introduced to Kamigamo Experimental
Forest Station of Kyoto University.

The investigations were carried out in the definite intervals of 2-weeks during the
growing season in 1971 and 1972.

The results obtained were as follows;

1) When daily mean temperature has reached upward of 5°C at early March, the
cone growth of all pine species simultaneously began to start unrelated with species (Table
1 and Fig. 5).

2) The date of completion of cone growth was different in each pine species. In
general, the completion of the volume growth in pine species from mild climate region
was late (late July), but early in the species from cool climate region (early June). The
difference of about 8 weeks has been recognized between the former and the later (Table
1 and Fig. 5).

3) In the early stage of 2nd-year cones, the growth rates of cone were slower in pines
from mild climate regions, and were faster in species from cool climate regions. The
pattern of seasonal changes of cone growth rate was divided into two groups of species.
One is the species introduced from warmer regions than Kamigamo Station, and the
other is the species from cooler regions (Fig. 8).

4) The date of completion of cone growth and the date of fertilization in Pinus thunbergii
seems to happen at same time, and it is supposed that there may be a close relation in
both times of the other pine species as well as recognized in P. thunbergii. Consequently,
the time of fertilization must be late in pine species from mild climate region, and early
in pines from cool climate region.



