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Fundamental Studies on Mating in Forest Trees (IV)
Development and Germination of Pollen in
Pinus thunbergii and Pinus densiflora
By

Hayato  HASHIZUME

Summary

This experiment was undertaken for the determination of the most favorable time
of pollen collection in Pinus thunbergii and P. densiflora.

1) Immature pollen grains after the separation from tetrads grew rapidly and
began mitotic division about 10 days before pollen dispersion. The period of mitotic
pollen grain division was about 10 days.  The pollen grains repeated the mitotic
division three times and developed into the mature pollen grains containing two
prothallial cells, a generative cell and a pollen tube cell. The number of days
required from the pollen grain formation to the pollen dispersion was about 17 (P.
densiflora) to 18 (P, thunbergii) days.

2) Pollen grains acquired germinative capacity after the first mitotic division, i.e.
about 9 days before pollen dispersion. The germination percentage of pollen and
the elongation of pollen tube increased rapidly with pollen development and attained
the maximum point at the time of pollen dispersion.

3) The time of formation and dispersion of pollen in P. densiflora was 7 to 10 days
later than that in P. thunbergii, but there was no great difference in the course of de-
velopment and germination of pollen between P. densiflora and P. thunbergii. There
was some difference in the time of pollen formation and the course of pollen develop-
ment according to the year and individual trees,

4) From the above results, the most favorable time for pollen collection proved
to be the time of natural dispersion. Howevor, it seems that it is possible to collect
pollen some days before the natural dispersion, because the pollen grains have showed
the germination percentage of about 809 4 to 5 days before the dispersion.
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Photo. 1. Process of pollen development in P. thunbergii

C ST BAEER O (4

HI6E), D k@dbisi (4 A20R), E @ MilmssEgiofiht (4 A258), F~H I H 1M
A2 (4 B258), 1% 1EAMDRHEOMEME (4 H25H), J 1H2EHH (4 308, K14
2EAEEOTEN (54 H), L:IH3ESZ (58 4R). M:H3EASREORATERR

(536 H

A : Pollen tetrad (Apr.15), B: Origination of air sacs (Apr.16), C:Immature pollen
grains just after separation from tetrad (Apr.16), D :Immature pollen grain (Apr.
20), E: Pollen grain just before mitotic division (Apr.25), F~H: First pollen grain
division (Apr.25), I:Pollen grain after first division (Apr. 25), J! Second pollen
grain division (Apr. 30), K :Pollen grain after second division (May 4, L : Third
pollen grain division (May 4), M : Mature pollen grain after third division (May 6),
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Fig. 1. Course of pollen growth in P. thunbergii
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Table 1. Details of pollen development in P. thunbergii and P. densiflora
_ ) TERR AL O 2 —
MO® ® &k BRAES | B K T oFEFE
. Mitotic pollen grain division
v om poren g S
Species | Individual Year Formation of BY k5 B | #x ab #| AR | Time when
pollen grains pollen became
(No.) Beginning End Period germinable
1 Apr. 15 Apr. 23 May 1 8 Apr. 24
2 Apr. 15 Adr. 25 May 3 8 Apr. 25
7
3 Apr. 11 Apr. 18 Apr. 30 12 Apr. 19
. 1968
=R 4 Apr. 14 Apr. 23 May 2 9 Apr. 23
D
H 5 Apr. 14 Apr. 23 | May 2 9 Apr. 25
AR
o Frear? Apr. 14 | Apr. 22 | May 2 9.2 Apr. 23
v
1 Apr. 20 Apr. 26 May 5 9 Apr. 26
2 Apr. 20 Apr. 30 May 9 9 May 1
1970
3 Apr. 16 Apr. 25 May 4 9 Apr. 25
% £
R Apr. 19 | Apr. 27 | May 6 9.0 Apr. 27
1 Apr. 20 Apr, 28 May 6 8 Apr. 28
2 Apr. 20 Apr. 28 May 6 8 Apr. 29
7 1968
o 3 Apr, 23 Apr. 29 May 8 9 Apr, 30
~
R A ¥
5| Rean Apr. 21 | Apr.28 | May 7 8.3 Apr. 29
§
-
o 1 ) Apr. 25 May 4 May 14 10 May 5
v 2 1970 Aqr. 30 May 5 May 14 9 May b6
3 Apr. 30 May 6 May 16 10 May 7
F eas Apr. 28 | May 5 | May 15 9.7 May 6
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Days required | Days required | Days required | Days required | Days required
Time of pollen| from pollen from pollen from pollen from acquire- | from polien
dispersion formation to formation to grain division | ment of germi- | formation to
p pollen grain acquirement of | to pollen dis- | nability to pol-| pollen
division germinability persion len dispersion | dispersion
May 2 8 9 9 8 17
May 3 10 10 8 8 18
Apr. 30 7 "8 12 11 19
May 2 9 9 9 9 18
May 4 9 11 11 9 20
May 2 8.6 9.4 9.8 9.0 18.4
May 6 6 6 10 10 16
. May 9 10 - 11 9 : 8 19
May 5 9 9 10 10 19
May 7 8.3 8.7 9.7 9.3 18.0
May 8 8 8 10 10 18
May 8 8 9 10 9 18
May 9 6 7 10 9 16
May 8 7.3 8.0 10.0 9.3 17.3
May 14 9 10 10 9 19
May 15 5 5 10 10 15
May 16 6 7 10 9 16
May 15 6.7 7.3 10.0 9.3 16.7
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Fig. 2. Course of mitotic pollen grain division in P. thunbergii
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Photo. 2. Process of pollen development in P. densiflora
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Al Pollen tetrad (Apr. 25), B: Origination of air sacs (Apr.30), C:Immature pollen
grains just after separation from tetrad (Apr. 30), D :Immature pollen grain (May 4),
E: Pollen grain just before mitotic division (May 8), F~G : First pollen grain division
(May 8), H:Pollen grain after first division (May 8), I:Pollen grain after second

division (May 11), J: Mature pollen grain after third division (May 15),
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Fig. 4. Course of mitotic pollen grain division in P. densiflora
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Photo 3. Circumstances of pollen germination in P, thunbergii
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A~B : No germination, Pollen grains die, because the development is incomplete(Apr.
20), C~E : Time when pollen becomes germinable, Germinated pollen grains contain
two (D) or three (E) nuclei (Apr. 25), F: Pollen germination, at time of mitotic
division (Apr. 30), G: Pollen germination, just before dispersion (May 4), H~1;
Pollen germination, at time of dispersion, Two prothallial cells degenerate and are
not seen (May 6),
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Photo, 4. Circumstances of pollen germination in P, densiflora
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A ! No germination, Most of the pollen grains die (May 4), B~D : Time when pollen
becomes germinable, Most of the pollen grains contain two nuclei (May 8), E : Pollen
germination, after first division (May 8), F:Pollen germination on May 11, G :
Pollen germination, just before dispersion (May 14), H~1 : Pollen germination, at
time of dispersion (May 15),
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