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In connection with the work performed at the Tree Im- 
provement Station to determine the most favourable time 
for controlled pollinations in the more important forest 
trees, an investigation similar to that previously reported 
for Larix decidua (2) has been made in Psewdotswga Men- 
ziesii (MIRBEL) FRANCO var. viridis SCHWER. 

In the course of this investigation it was found that, con- 
trary to the general conception, the pollen in Pseiuidotsu~gu 
does not germinate on the stigmatic flap but on tlae nucel- 
lus top, to which it is transferred after a resting period 
just like in Llarix. Although there is a close resemblance 
between Llarix and Pseud~otsuiga as regards the ovules and 
the pollination mechanisms (4a, b) there is, however, an 
interesting difference. At the time of pollination the pol- 
len grains of both genera are spheroidal, but while the 
pollen of Larix remain spheroidal during the resting period 
and germination, the pollen grains of Pse~dots~u~ga elon- 
gate to such an extent that they measure about 550 p by 
120 p when they germinate on the top of the nucellus. 

Material and Methods 

The investigation and pollination experiments were car- 
ried out in 19160 when the flowering of Pseudotsugta was 
abundant. For the pollination experiments 3 Clones (V. 
659, V. 661 and V. 847) were used. At intervals of one to 
two days a number of isolated female inflorescences were 
pollinated. Later on the germination percentage of the 
seeds, obtained from the pollinated inflorescences of each 
clone at each pollination date, was determined and com- 
pared with the stage of development of the inflorescences 
at the corresponding dates (Fiig. 42-61). For the investiga- 
tion of the pollination mechanism mainly the Same trees 
were used, but when possible, the findings were checked 
on other trees. - It was intended to repeat the experiments 
in 1961, but flowering failed almost completely, and ihis 
plan had thus to be abandoned. About 3 weeks after the 
time of flowering in 1961, it came to our notice that a few 
tre- 3f Pseuidotsiuiga Menziesii var. glauca and var. viridis 
in private gardens at Hornbaek carried female inflores- 
cences. They were use'd to check the pollen development 
during the resting and germination period; no noticeable 
difference between the development in var. igliauoa and var. 
viridis was found. 

The material was fixed in Carnoy and transferreld to 
70% alcohol. The main part of the investigation of the pol- 
lination mechanism was made by means of the squash 
method. Under a preparation microscope the pollen grains 
were picked or scraped out of the micropylar canal or off 
the stigmatic flap into a drop of acetic orcein or carmine 
on a slide. The preparations were frozen and made perma- 
nent in euparal. Pollen grains werie also dissected from the 
top of the nucellus, but here a fine and very sharp needle 
or a gilette surgical blade shape E, was used. - In ex- 
amining nucellus tops for pollen a preparation microscope 
and ordinary light was used, but the adjustment to render 

the transparent empty pollen grains visible was somewhat 
critical. Care must be taken that the pollen grains do not 
dry and shrink; if this happens, they are usually lost. For 
the study of pollen grains in the canal or on the nucellus 
top (except of course in connection with the movements 
of fluid in the canal) it is preferable to use material stored 
in 70% alcohol and to do the dissecting in this fluid without 
exposing the pollen to the air. 

Part of the material was dehydrated, embedded in paraf- 
fin and sectioned on a microtome at  25 p. The microtome 
slides were particulary used to trace the male cells on their 
route through the nucellus top and the archegonium, and 
to check the results of the examinations made by the squasi 
methods. 

The study of the structure and development of the mi- 
crospores is difficult on account of their thick exine and 
dense contents of granules, which often practically obscure 
the interior. 

The exine and intine of young pollen grains may, how- 
ever, be made expand and be more transparent (and some- 
times the exine may rupture) by heating in acetic carmine 
to which afterwards glycerine is added; the slides were 
pressed gently with filterpaper and examined with a phase 
contrast microscope. 

Mature pollen was placed in water for a couple of hours, 
whereby the exine was ruptured and cast off, then heated 
in acetic carmine or, if a heavier stain was desired, in 
propionic carmine, to which glycerine was added. By ad- 
dition of glycerine the pollen grains are made more trans- 
parent and will keep for a considerable time. - To make 
mature pollen grains more transparent the following pro- 
cedure also gives good results: 1) put the dry pollen in a 
small glass tube with rounded bottom, add destilled water 
and keep for one or two hours to allow the pollen to ex- 
pand and the exine to rupture; the pollen will sink to the 
bottom, and the following changes of fluid are done with 
a smsll pipette; 2) fix in Carnoy over night, thereafter fix 
in Nawaschin 5-6 hours; 3) dehydrate in alcohol-Xylen 
series as for embedding in paraffin. On account of the slow 
rate of penetration through the membranes of the pollen 
grains, the duration of the usual stages of the series must 
at  least be doubled. From the Xylen stage small quantities 
of pollen grains may by means of a pipette be transferred 
to a drop of canada balsam on a slide, covered by a Cover 
glass and examined with a phase contrast microscope. If 
desired the pollen grains rnay after Xylen be embedded in 
paraffin, sectioned on microtome, stained in Feulgen or 
Hematein (Orange G may be used as a counterstain) and 
examined with an ordinary microscope. We found it, how- 
ever, virtually impossible to locate more than one section 
of a pollen grain fit for use; the following sections were 
either lost or damaged, or they could not with any degree 
of certainty be distinguished from the sections of the many 
&her pollen grains present on the slide. 
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