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Fig. 1,

A

Initiation and development of staminate strobili. A . Bud of undifferentiation stage ;
July 5 (%36). B. Initiation of male flower primordia in the axil of cataphylls ; July
15 (x18). C. Dwarf shoot initial enveloped with protective hood scales ; September
10 (x36). D. Staminate strobilus primordium enveloped with protective hood scales ;
September 10 (x36) . E. Initiation of rudimentary microsporophylls; September 20
(x36). F. Initiation of sporogenous tissue in the basal part of microsporophyll ;
October 15 (x370). G. Condition of staminate sirobilus collected on October 25 (x
36) . H. Microsporangium in strobilus collected on October 25. A tapetal layer con-
sisting of two layers of cells is plainly visible (x330). I. Division of sporogenous
cells in fall; November 15 (x250). J. Division of sporogenous cells in spring ; March

16 (x350), K. Pollen mother cells ; April 156 (x350),
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Initiation and development of ovurate strobili,
A . Primordia of female flower on bud ; Septembe
5 (x23). B. Ovulate strobilus enveloped with hood
scales ; September 21 (x23). C. Initiation of bract
scale primordia ; October 18 (x36). D, Initiation
and development of bract scales ; October 26 (x23).
E. Condition of ovulate strobilus collected on March
10 (%23). F. Initiation and development of ovulife-
rous scales in the axil of bracts ; April 6 (x23). G,
Developing ovuliferous scales which contain ovular
initials ; April 18(%x23).

Table 1. Initiation and development of staminate strobili.

Process of flower development Date
Initiation of flower primordia Early in July~Middle part of July
Initiation of microsporophylls Middle part of September~Latter part of September
Initiation of sporogenous tissue Early in October~Middle part of October

Division of sporogenous cells {Early in October~Latter part of November

Early in March~ZEarly in April

Formation of pollen mother cells Middle part of April~Latter part of April
Meiosis of pollen mother cells Middle part of April~Latter part of April
Time of flowering Latter part of April~Early in May
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Table 2,

N

Injtiation and development of ovulate strobili.

Process of flower development ’

Date

Initiation of flower primordia
Initiation of bract scales «{
Initiation of ovuliferous scales

Formation of macrosporangia

Time of flowering

Latter part of August~Early in September
Middle part of October

Early in March~Middle part of March
Middle part of March~Latter part of March
Middle part of April~Latter part of April
Latter part of April~Early in May
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B C

Pattern of the sex transition from male to female,
Androgynous strobilus which partially made sex transition to female,

A

B: Ovulate strobilus which completely made sex transition to female.

C. Transitional part of sex from male to female in androgynous strobilus, Bs. Bract scale.
Mas. Macrosporangium. Mis, Microsporangium. Msp. Microsporophyll. Os. Ovuliferous
scale. P. Pollen. Pmec. Pollen mother cell. Sc. Sporogenous cell.

—— Xylem. - -- Phloem.
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Summary

The initiation and development of flower primordia and the mechanism of sex transition of strobili to
female or to male in Japanese red pine (Pinus densiflora SIEB et ZUCC.) were investigated and studied.
The results obtained are summarized as follows :

1. The primordia of male strobili were initiated from early July to the middle part of the month.
During the middle part of September, the primordia grew rapidly and started to form microsporophylls,
and the formation of rudimentary microsporagia was observed during the middle part of October.
Sporogenous cells in the microsporangium repeated the cell division and multiplication in two periods of
from early October to the the latter part of November and from early March to early April, and dur-
ing the middle part of April they developed into pollen mother cells. Thereafter, the pollen mother
cells did reduction division and developed into pollen grains. The flowering time of male strobili was
from the latter part of April to early May, ; .

2. The primordia of female strobili were initiated from the latter part of August to early September,
and after that time until early in October they grew rapidly. Bract stales started to form at the basal
region of rudimentary female strobili during the middle part of October but at the upper region of
those during early in March of the following year. The initiation of ovuliferous scales occurred
during the middle part of March to the latter part of the month, and the formation of ovules was
observed from the middle part of April to the latter part of the month. The flowering time of female
strobili was tne same as that of male ones.

3. In one male or female strobilus, the initiation and differentiation of microsporophyll, bract scale
and ovuliferous scale progressed acropstally from the base to the apex,

4, In both male and female strobili, the growth period of the strobili was from early in September to
the middle part of November and from early in March to the latter part of April, but the growth in
September and April was especially remarkable. ‘

5. Generally, the nucleoplasmic ratio of sporogenous cells was larger as compared with that of pollen
mother cells. In the cells of a transition period from sporogenous cell to pollen mother cell, however,
the nucleoplasmic ratio was especially small.

6. Sex transition of lateral strobili, normally fated to be male, to female seems to be induced by the
following mechanism; if the maturation of sporogenous cells in microsporangium is inhibited by arti-
ficial treatments, the sporogenous tissue develops into an ovuliferous scale, and ovules are formed in
the scale,

7. Sex transition of terminal strobili, normally fated to be female, to male seems to be induced by
the following mechanism, if the formation of ovuliferous scales is inhibited by artificial treatments,
rudimentary bract scales develop into microsporophylls, and microsporangia are formed in the sporo-.
phyll,




