larities that would affect seed production. I t may be that

female sterility is not of common occurrence in Douglas fir
but the fact that it can occur makes close examination of
the seed from individual trees established in seed orchards
an essential part of any seed production program. On the
positive side, the clones of any male andlor female sterile
trees should be established as could be of considerable value
in future breeding research.

Summary
I n 1967, three 20 year old Douglas fir in southern Vancouver Island were control pollinated. The seeds from the
conas af two of the trees were normal and yielded healthy
seedlings, all the seleds from the third tree, however, were
undeveloped and flat. Scions from this tree were grafted in
1968 a t Cowichan Lake, located some 100 km to the northwest on Vancouver Island. In 1976, cones were collected from
the two surviving ramets and all the seeds were likewise
undeveloped and flat. I t is considered that this tree is
female sterile. The importance of female sterility in seed
orchards and future breeding is discussed.

Key words: Ovules, clone, incompatibility, sterility, microsporogenesis, megasporogenesis, asyndetic.

Zusammenfassung
Im Jahre 1967 wurden drei 20jährige Douglasien kontrolliert bestäubt. Von zwei dieser Baume konnten normale Samen geerntet und daraus Pflanzen angezogen werden. Dagegen hatte der dritte Baum nur taube Samen. Im Jahre
1968 wurde dieser Baum abgepfropft und die Pfropflinge
an anderer Stelle, d. h. einige 100 km entfernt ausgepflanzt,
so daß im Jahre 1976 erneut Zapfen und Samen zur Verfügung standen. Auch diese waren unbefruchtet. Es wird
daraus geschlossen, daß dieser Baum weiblich steril ist. Das
Ergebnis wird im Zusammenhang mit SamenplantagenProblemen diskutiert.
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Embryo Development and Yield of Seed in Larix
By J . P. H ALL and I. R. BIIOWN:~
(Received September i October 1976)

Introduction
There are two major categories of factors influencing
formation of empty seed in Larix (a) those which act between pollination and fertilization and (b) those which act
after fertilization. Between pollination and fertilization,
failure can occur if pollen does not reach or does not germinate on the nucellus. After fertilizstion, failure can occur if the pro-embryo fails to grow out of the archegonia
or if the young embryo fails to develop at a later stage.

in both pollinated and unpollinated ovules of known parentage. The development of hybrid emhryos and intraspecific embryos was also compared.

Development of the embryo in Larix
Briefly to summarise the literature, the sequence of
cvents during the development of the embryo is as follows.
The stigmatic flap collapses 7 to 10 days after pollination
and the pollen is ingested into the micropyle and embedded
on the micropylar side of the collapsed iissue (D OYLL and
HAICANSSON
(1960) stated that seed sterility in Larch arises
O'LEAI~Y
1935). The pollen then swells with "the pollen
from "failure of fertilization and developmental disturbtube forming a bulge of the intine up to one-fifth of ihe
ances leading to embryo lethality". He described the appollen diameter" ( B A ~I<~ and
N I CIIIU~IIA
N 1960).
N \ I After 5 to
pearance of unfertilized ovules and degenerating embryos
7
weeks
the
nucellus
enlarges,
partly
iilling
the micropylar
and attributed the occurrence of all empty seed to these
canal and exudes a fluid which dissolves the material holdfactors but did not quantify their proportionate contribuing the pollen grains on the under side of the stigmatic flap.
tion. In Pinus it has been reported that hybridity barriers
result in death of hybrid embryos (HAGMAN
and MIXICOLAThe fluid appears to rctract, bringing the pollen grains
with it uniil they come io ihe top of the nucellus (BAIINIII
(1963), D O G I ~(1967)
A
and Kiii~t:n~
(1970)). It is possible that
and
C I I R I S I I A N1960).
S ~ N The pollen grains do not release
the low yield of seed per cone in hybrid crosses in Larix
the male gametes unless, and until, they come in direct
are a result of hybridity barriers but there is no indication
contact with the nucellus.
of this from the literature.
The germinated pollen grains discharge two male gametes
As part of an investigation in the yield of secd in Larix
enclosed in a membrane which malre their way through
in North-east Scotland it was decided to study the developthe nucellus and penetrate the archegonia at the neck cells.
ment of the female gametophyte to determine the proporFour to six archegonia develop and are fully formed
tionate contribution of the above factors to the production
about 44 days after pollination occurs (SMOLSKA
1927).
of empty seed. According to H ALL and BKOWN
(1976) apDevelopment of the fertilized zygote can be conventiently
proximately one fifth to one third of the ovules remain undivided into two stages (a) Pro-embryo development from
pollinated after controlled pollination and this must account
to elongation of the suspensors and (b) Early
fertilization
for a t least that proportion of the empty seed in the final
embryo and embryo enlargement and the formation of the
harvest. The study reporied here concerns the development
mature embryo.
(a) Pro-embryo development During the first mitosis
* Forestry Departnient University of Aberdeen St Machar Drive,
after fertilization the zygote nucleus becomes elongated;
Aberdeen AR9 2UU, Scotland.
Silvae Genetica 26, 2-3 (1977)

