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The microscopical studies were began a t the beginning
of the second growing season in spring, 1962. A total of 431
ovules were fixed in NAVASHIN, embedded in paraffin, and
cut. Usually the sections were 12-20 micr. in thickness.
The preparates were stainod in crystal violet and in some
cases FEULGEN was also used. I n addition, 168 ovules were
studied under a preparative microscope.

Introduction

The increasing field of forest tree breeding has during
the last thirty years paid more and more attention to the
production of fast growing hybrilds of different forest tree
species. Although this work has already met with much
success, there is still a great demand for the knowledge
of the breeding mechanisms of forest trees and the nature
of the barriers that might occur, for the successful apResults
plication of the in- and outcrossing methods of plant
Cross- und Self-Pollination
breeding, which have been used for years in the breeding
of agricultural and horticultural crops.
There was no difference in the germination of the pollea
The general Course of fertilization and the development
in the cross- and self-pollinated ovules. I n samples fixed
of the embryo after free pollination in Pines has been
of
on June 20th, 1962, the pollen tube had grown % to
fairly thorou~ghlystudied by many authors (FERGUSON, 1904; the distance through the nucellus (Fig. 1). The pollen tubes
HAKANSSON,
1956; MCWILLIAM
and MERGEN, 1958; SARVAS,
were a t this time enlarged a t the apex an~dshowed an
1962).
abundance of starch grains. The generative cell and the
Experimental studies after controlled pollinations have
stalk-cell had wandered into the pollen tubes. I n most of
been made by DENGLER (1932, 1942), BUCHHOLZ
(1944), PLYM tthe pollen tubes the generative cell was already above the
FORSHELL
(1953), WRIGHT (1953, 1959), EHRENBERG et al. (1955), stalk-cell. I n some preparations, they were in the act of
BINGHAM and SQUILLACE (1955), SQUILLACE (1957), MCWILLIAMPassage.
(1959, 1960), BARNES
et al. (1962).
The fertilization and the first development of the emThis study is an attempt to follow the pollen germinabryo were also very similar in cross- and self-pollinated
tion, fertilization, and first development of the embryo
ovules (Fig. 2). I n most of the ovules 1 to 3 archegonia
after 4 different kinds of controlled pollination in the were fertilized; the modal number was two. I n most of
Macedonian pine (Pinus peuce GRISEB.). Observations were
the ovules at least one archegonium remained unfertilized.
also made on unpollinated controls. Our work was done
I n some of the self-pollinated, and also in sonie of the
a t tihe Forest Tree Breeding Station, Maisala, of the Forest
Research Institute of Finland. This study is a part of a research program on the genetics of the flowering of forest
trees: the problem of fertilization.

Material and Methods
The mother trees (No E 1940, E 2061 and E 2062) used in
this study are growing in the Ruotsinkylä experimental
area close to the forest tree breeding station. They belong
to plantations esta~blishedin 1931 with 7 year old plants.
The origin of the seed was the Rino Planino mountain
region of Bulgaria.
For cross pollinations, pollen of tree No E 1940 was used.
I n the interspecific crosses we used as father trees one
Pinus cembra L. (No E 1938) growing at the tree breeding
station and one Pinus koraiensis SIEB. & ZUCC. (NO E 1675).
The latter is growing a t the Solböle experimental area
from seed originating from Hozan, Korea. The origin of
the P. cembra is unknown.
9 June, 1961,
A total of 464 strobili were isolated on 8when the flower buds were still completely covered by
the bud scaies. The isolation was made with double pergamyn-paper bags. The pollination was carried out from
the 13th to the 15th of June. As controls 208 isolated strobili
were left unpollinated.
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Fig. 1. - Nucellus and pollen chamber of a cross-pollinated ovule
at the first half of the second growth season, June 20. 1962. The
apex of the pollen tube is considei-ably enlarged and contain,~
starch grains. Magnification: X C. 90.

