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As reported by H. BARNER and the present author in an 
article: "The Formation of Pollen, the Pollination Mecha- 
nism, and the Determination of the Most Favourable Time 
for Controlled Pollination in Pseudotsuga menziesii", pub- 
lished in Silvae Genetica 11, 4, 1962 (2), the pollinatiori 
mechanism of P. menziesii differs in several respects froni 
what has hitherto been known. 

Part of the results of the described investigation could 
however not at  that time be satisfactorily explained, and 
we have in the Course of the last 4-5 years tried to fill in 
these gaps. The main points of doubt were: the number 
of pollen grain mitoses, the Passage of the male cells from 
pollen grain to egg cell, and the reason why the pollen 
grains of P. menziesii could not be germinated in vitro. 

The results of the present investigation seem to confirm 
our previous findings of two pollengrain mitoses plus the 
division forming the male cells, but the result is not final. 

It appears that the fertilization in P. menziesii is carried 
out by spermatozoids, which, remaining inside the mem- 
brane enclosing the body cell complex, are moving from 
the pollen grain into the apex of the nucellus through a 
short (pollen) tube. 

Motile spermatozoids were Seen leaving a pollen grain of 
P. menziesii forced in a hanging drop about a week before 
normal pollen germination. 

The peculiar fertilization mechanism probably explains 
why all attempts to germinate pollen of P. menziesii in 
vitro have hitherto been without results. 

Material and Methods 

Good crop years in Pseudotsuga are rare in Denmark, 
and 1967 was the first one since 1962. True, there was some 
scant flowering in between, but in such years pollen in the 
micropylar canals, although seemingly normal during the 
first 2-3 weeks after pollination, often proved empty 
about germination time. Sometimes only one clone was 
flowering in a given place, and suspecting that self-polli- 
nation might be the cause of the empty pollen grains, we 
took the precaution to bag and cross-pollinate an adequate 
number of female inflorescences to be used in the investiga- 
tion. Whether or not self-pollination actually was the cause 
cannot be said with certainty, but in 1967 80% of the 
micropylar canals of the healthy ovules of 5 trees, desig- 
nated for the investigation by the State Forestry's Tree 
Improvement Station and pollinated by them with foreign 
pollen, contained from 2 to 10 pollen grains per canal, and 
almost all of them were normal. In unbagged inflorescences 
left for free pollination only few pollen in few canals were 
found. It may be mentioned in this connection that usually 
we found that out of 100 ovuliferous scales of P. menziesii 
only 30 had 2 healthy ovules, 58 had 1 healthy and 1 shrunk 
and collapsed ovule, 12 had no healthy ovules at all. Wheth- 
er this was due to hereditary, climatic or other causes is 
unknown, but it increases considerably the work connected 

with procurement of pollen from the micropylar canals; 
that the seed setting must be decreased is evident. 

For study of the fertilization mechanism pollen grains 
were taken from the micropylar canals during the last 
three weeks of june. The forcing period in vitro for ger- 
mination was thus reduced from 4-5 weeks to a few days. 

For germination studies the pollen grains were taken 
directly from the micropylar canal of a fresh ovule to a 
"hanging drop" consisting either of different Sugar solu- 
tions or of fluid squeezed from ovules. The cultures were 
placed in a humidity chamber at room temperature (about 
23O C). In order to avoid the risk of damaging the pollen 
grains no disinfectants were used. 

For studies of anatomy and stages of development the 
pollen grains were placed in a drop of not too dense acetic 
orcein and examined without cover glas or with small 
pieces of broken glas under two or three edges of the cover 
glass; otherwise the weight of the glass would flatten the 
elongated pollen grains. For examination a Zeiss WL phase- 
contrast microscope and a Wild M. 5 preparation micro- 
scope were used. 

During the investigation all plates of lasting interest were 
photographed with a Zeiss Ikonta camera mounted on the 
microscope. For technique See (2), page 89-90. 

The Development of the Pollen Grain 

As mentioned in (2) meiosis in P. menziesii takes place 
in March. Thereafter, during the following 2-3 weeks, 
dependent on the temperature, the mitotic divisions occur. 
Pollination takes place during the first half part of May. 
At pollination time the pollen grains are globular, but on 
the stigmatic flap or in the micropylar canal they elongate 
during the next 3 4  weeks attaining at the end of that 
period a length of 5-600 ,M. During the said period the 
embryonal cell (the body cell) moves toward the middle 
of the pollen grain but keeps up the connection with the 
pore by means of 4 tube connections, which elongate to- 
gether with the pollen grain (121, fig. 32). At germination 
time (usually about medio June) the body cell dissolves, 
and 2 male cells are Seen ([2], fig. 35, 38 and the present 
fig. 4, 4 U). 
The structure of the cell und the mitotic divisions of the 
pollen grain are extremely difficult to analyse. The divi- 
sions in different pollen grains are not synchronized, the 
graines are packed with opaque granules, the divisions are 
intranuclear and, furthermore, there seems to be an extra 
nuclear membrane with a dense texture which additionally 
obstruct the vision. For these reasons the divisions may 
easily be overlooked, and their sequence is difficult to 
ascertain. We have as yet not been able to solve these 
problems satisfactorily, but it is hoped that the following 
observations may elucidate at least part of them. 

The Nucleias 

During metaphase I it was observed, that besides the 13 
bivalents there was in the pollen mother cell a number of 
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