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Table 1. Difference of germination ratio between

open-pollination and selfing of larch.

Mother tree Combination Germination rate

(%)

1 x 31.8

Souya No.1 Self 6.0

1 x 374

Larix gmelini Ikutora No.1 Self 45
5 X 38.6

Nakashibetsu No.5 Self 3.0

X 313

2 Self 0

Kamikawa No.2 Open 20.0

1 X 52.7

. Self 6.0

Abashiri No.1 Open 350

Larix leptolepis X 48.0
35 Self 12.0

Tokachi No.35 Open 530

8 X 36.3

. Self 31.0

Hidaka No.8 Open 310

Notes Each clone of Larix gmelini and L. /eptolepis was pollinated by the same

four and three pollen sources respectively. The values of germination rate for
mother trees were computed using average values of four combinations for L.

gmelini and three combinations for L./eptolipis, respectively.

and KAJI unpublished
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Table.2 Results of fruiting in the model seed orchard at
Koshunai,Bibai,Hakkaido.

seed yera Number of cones Reference
1964 1000 lha 414
1965 0 Seed orchard area:ca.lha.consisting of 414 treees.
1966 3000
1967 6500
1968 8500
1969 101000 1kg
1970 0 Selected seed lot:ca.1l4kg
1971 26000
1972 0 6kg
1973 37200 Selected seed lot:ca.6kg
(1 )
—_— 1969
1970 ( 2 1973)
) -1
70 2) 1 35
3) 4)
( )
2)
3) 4)
5)
6) BARNER et a/(1960)
7) 8)
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Summary

This investigation on the pollination and fertilization mechanisms of Japanese larch (Larix
leptolpis GORD.)was carried out for two years in early summer of 1969 and 1970. Many additional
materials were collected in order to compare with the series of development in each year from the
date of flower bud formation until fruiting.

The most important stages of development of flower buds or ovules are showed in plates

1. In Hokkaido the inflorescence begins during the period from late April to early May when
pollination is done. The microgametophyte of Larix at the stage of pollen dispersal involves five
cells and five nuclei, 7elst 2nd vegetative prothallium cells stalk cell central cell pollen tube
cell and each five nuclei(see photos 24 28

It is said that pollination mechanism of Larix is similar only to that of PseudotsugaDOYLE
et al1935 BARNER et al1960 and others) whereas the integument grows to envelop the pollen
and is closed by collapse and then the pollen is transferred within a micropyle At the same time
the pollen is caught and picked up by a pollination droplet the fluid in the canal and floats or is
drawn into the micropyle canal Finally the pollen is transferred by the fluid after the resting
period which is contained temporarily in the integument tips and then move to the nucellus top
where the pollen germinates  see photos 35 37

2. 3 5 archegoniums on the average were formed in one ovule ranging from 0 6 during
the period from late May to mid-June in 1969 see photos 16 21 On the other hand those of
mor-phologically abnormal form appeared in various ovules see photos 22 23

The pollinated pollen grew to be ellipsoidal and had increased up to 1/5 in diameter of pollen
and fell in to the long resting period with morphologically still form characteristic of archegonium

3. All the pollen on the nucellus top were recognized to germinate as germ tube were found
in the transverse sections of nucellus tops through the continuous preparations(see photos 38
50).Photos 31 32 and also 35 37 suggest that the pollen of Larix germinates to right angles for the 1st
2nd vegetative prothallium cells and central cell on the substrate or on the nucellus top but
germinating pollen or germ tube was never found on the integument or in the micropyle canal.

The microgametophyte of Larix pours its contents such as dense cytoplasm gorged with starch  stalk
cell small tube nucleus and two large male nuclei of unequal size into the germ tube and into
the archegonium

4 Fertilization is carried out in mid to late June in Hokkaido The fertilization mechanism
and the later ovule develpment of Larix is similar to the other species of Pinaceae Larix inter
alila posesses several archegonia photos 16 23 and all the archegonia in a given ovule are ordi-
narily fertilized see photos51 57 whereas each fertilized archegonium gives rise to only one embryo

Simple polyembryony  see photo 57

5 There are some differences in the developmental processes of flower buds and of ovules
among the geographical regions or individuals Generally speaking the flower bud development in
Hokkaido begins in early autumn about two weeks earlier than in Nagano or in Tokyo however
the inflorescence in Hokkaido begins in spring about two weeks later than in Nagano.It was also recognized
that the formation of archegonium and also fertilization continued for about two weeks
later but the dates of harvesting cones for these two regions or among individuals were not very different

6  The ratio of pollinated ovule was 67 in 1969 and was 77% in 1970 The number of polli-
nated pollen grains were averaged tobe 3 5inone ovule rangingfrom0 9 The results of germi-nation
tests of seeds obtained gave average 26.9 in1969 and 16.6 in1970 seeFig 1

The results of the above two cases sugge that there found no relationship between the ratio of
pollination



pollination and seed sterility therefore the sterility of seeds closely relates to the possibility of cone
production(see tables | and 2).

7 The above mentioned results suggest the reason why the sterile seeds are produced In
ordinary year because the ovule has no lack of pollinated grains and also because the facts,as we
observed the most of the pollen grains produced germ tubes on the nucellus tops of the ovules it
seems probable that the sterile seeds are produced at the early stages of development of proembryos
and also at its later stages including the sterility caused by selfing (Table 1) These may be the
major factors disturbing the development of proembryos or embryos and also endsperms.

8 After the present author and his collaborators made considerable amount of discussion on
pollination and fertilization mechanisms of Larix letolepis(see photos 22 52 54 and 63 64) we
have concluded that Larix represents the intermediate genus between piuns andPseudotsuga of
Pinaceae so far as pollination mechanisms and the following ovule developnlent are concerned
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Photos (1)-(3): Dispersion of pollen grains in 1969,48 hours after setting. (1)=normal pollen
of Larix leptolepis. (2)=morphologically abnormal pollen of L.gmelini. (3)=doubel pollen appears
in hybrid of L.gmelinix L.leptolepis(points the doubel pollen,observed up to ca.38%). photos
(4)-(9):Development of flower buds in 1969. (4)=longitudinal section of flower bud,fixed on
July 7. (5)=flower bud,flxed on August 10. (6&7)=female and male flower,fixed on September
7. (8&9)=female and male flower,fixed on September 29.
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female inflorescence at the

time of pollination,fixed on May 1,and the young staminate cone,fixed on Jnue 1. Photos
(12):The stigmatip flap,collapsed after pollination. Photos(13)-(15):Ordinary ovules after
pollination. SF-stigmatip flap;l-integument;FN-free nuclei;M-micropyle canal;PG-pollen
grains;NT-nucellus top;A-archegonium.(14)=fixed on May 19. (15)=ordinary ovule,fixed on
June 20.
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Photos 16 - 23 Formation of archegonium. 3-5 archego-
nium on the average were formad in one ovule ranging from
0-6 during the period from late May to mid-June.(16&
21)=transverse section of archegonium,fixed on June 16.
" (17)-(20)=longitudinal section of normal archegonium,fixed on
about six weeks after pollination. (22&23)=the archegonium
|B of morphologically abnormal from appears in various ovules,
fixed at time of fertilization.
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Photos(24)(30): Development of pollinated grains. E-exine;IN-intene;PR-prothallium(vege-
tative)cell;S-stalk cell;C-central cell;PTN-pollen tube cell and black dots in the cells stand
for each nucleus,respectively. (24)=2 weeks after pollination,fixed on May 15. (25)=pollinated
grains fixed on May 19. (26&27)=fixed on May 23. (28)=fixed on June 11. (29&30)=free hand
section of pollinated grains,the photos taken on June 16. The pollinated grains are
covered by other walls which might formed out of the intene of about 1/5 of the pollen diameter
(arrow).
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Photos(31)-(32): Germination of pollien in vitro,accordinf to KAJI et a/,1970. About 144-168
hours after setting. Stained by aceto-orcein. Photos(33)-(37): Germination of pollen in the
nusellus top,fixed on June 16. Marks show similar to those in PLATEs 11&IV. Photos(31-
37)suggest that the pollen of Larixgerminates at a right angle to prothallium cell or stalk cell,
and that the microgametophyte of Larixpours its contents into the germ tube.
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Photos(28)-(50): Continuous transverse
sections of nucellus tops. Several pollen
grains and germ tubes are observed in the
nucellus tops. Photos (38) shows in the
opposite direction to the arshegonium,
and photos (49) shoes in the opposite
direction to the micropylar canal. (50)=
enlarged photos (45),and the arrows show
the germ tubes. It seems that the most
of the pollen grains produced germ tubes
on the nucellus tops.
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Photos(51)-(56): Division of fertilized nuclsi and formation of proembryos. A-archegonium;
O-open cell layer;R-rossete cell layer;S-primary suspensor layer;INI-embryo’s initial cell later
(51-54)=1st and 2nd divisions of fertilized nuclei (3 of the 4 free nuclei are shown). (55&56)=
formation of proembryos. Photos(57): Elongated primary suspensor and a simple polyembryony
in Larix. Photos(58): Rapid division of initial cell and formation of embryos.



Photos(59)-(62): Longitudinal section of developing young embryos. Marks show similar to
those in PLATEsII&IV. (60&61)=free hand section of young embryo. (62)=median
| 0 n g i t u d i n a |
section of matured embryo in Larix fixed on August 30. Photos(63)&(64): Formation of
proembryo locating under the archebonium,and two large cells of unequal size are seen at the
upper part. The photos suggestd that supernumerary cells might formed after fusion or
developing proenbryo in Larix.



