5) Da auch dünne Sekundärstecklinge wie Primärstecklinge ein Jahr nach dem Steckzeitpunkt und sehr zahlreich
blühen und ihre Bewurzelungsfähigkeit vom PrimärSteckling zum SekundärSteckling steigt, wird bei Bombacopsis auf Unabhängigkeit der Blühfähigkeit vom physiologischen Alter geschlossen.
Schlagworte: Bombacopsis quinata, Bewurzelungsfähigkeit, Primärstecklinge, Sekundärstecklinge, Provenienzunterschiede, Klonunterschiede, Einfluß des Durchmessers, Blühfähigkeit.
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On the Development of Pollen and the Fertilization Mechanisms of
Larix and Pseudotsuga menziesii
By H. CHRISTIANSEN
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Taxales, is a great help. Particularly as regards the pollen
cells, different interpretations and varying results of different investigations have, of Course, numerous causes,
Since GELEZNOV
(8) and (5) in 1849 demonstrated the unique pollen-catching device in Larix, and STRASBURGER
(18) most of them understandable. Remarkable are the unand BELIAEFF
(2) in 1884-93 discussed the character of the certainties connected with the determination of the exact
number of prothallial cells in several groups. When, f.
generative pollen cell in the species, the different stages
inst.
in respect of the Araucariaceae ((17) p. 192), it is docuof the development of the pollen and the pollination and
mented that 13 to 40 secondary prothallial cells are producfertilization mechanisms of Larix have been the subject of
several investigations, but, nevertheless, irnportant details ed, the suspicion involuntarily arises, that such - and
perhaps other similar, although less spectacular - variain these processes are still more or less in the dark.
This may seem strange, but it is a natural consequence tions may be due to the recently discovered ability of pollen cells to divide (and produce haploid plants) when subof the absence of sufficiently detailed, continuous investigajected to abnormal growth conditions. If this is possible, it
tions of complicated processes like the pollination and
fertilization mechanisms in conifers. The main causes are: involves a new complication of an already complicated
undependable flowering, adverse climatic conditions, at- situation, and new investigations may be required to find
tacks by insects, great variations in structure even in close- out the actual state of affairs.
ly related species or within the Same genus (cf. FERGUSON The present investigation aims to fill in and elucidate
(7), p. 217, point 14) and technical difficulties.
some of the above mentioned gaps, which are of taxonomic
The knowledge in this field is therefore based on many as well as of practical significance. The subjects of the indescriptions of limited details (STERLING (17)) and sometimes, vestigation are particularly the events occurring during
as it would seem, on homologies and analogies not too well the development of the polIen from the tetrad stage till the
founded.
male gametes arrive at the archegones.
S TERLING ((17) P. 188) states:
According to S TERLING ((17) P. 189) the male gametophyte
"Among the gymnosperms the greatest amount of variation in
in Larix, Picea, Abies and Pseudotsuga before pollination
sexual development occurs in the Coniferales and Taxales. It
consists of a five-celled row i. e.: 2 prothallial cells, 1 stalk
would appear that a closer investigation of gametophyte develop(or sterile) cell, 1 spermatogenous cell and 1 tube cell. We
ment in this group could provide further clues to their phylofound in Larix as a maximum: 2 prothallial cells, a dubious
genetic development and their interrelationships. Nevertheless
stalk cell, a spermatogenous cell, but no ordinary tube cell
there are many gaps in the knowledge of the different genera".
It also appears from STERLING'S review that the inter- and no generative cell.
pretations of different investigators are by no means alAccording to CHAMBERLAIN ((3), P. 227) Larix is taxonomicways unanimous. He says f. inst., (p. 168):
ally classified under the Abietaceae, the pollen of which
"However, resemblances among lower and higher plants in the
produce a pollen tube and readily germinate on artificial
organization of the male garnetophyte (and its gametangium) are
substrate. According to our findings pollen of Larix (and
less readily perceived. Here only two homologues have been
universally admitted: the first cell of the gametophyte (the Spore) Pseudotsuga) produce no ordinary pollen tube, and it has
and the last one (the male gamete or sperm)".
hitherto not been possible with pollen of the two species
and in the next paragraph:
to make it discharge male cells on artificial substrate (4c).

Introduction

"Because of the reduced structure of the gymnospermous male
gametophyte, homologies of its cells have not been unambiguously
interpreted. Differences in concepts of morphology have been
reflected in differences of terminology."

It is evident that in the circumstances the study of the
history of the pollen development in gymnosperms is extremely difficult although STERLING'S excellent review of
the situation, particularly as regards the Coniferales and

The unusual interphase nucleus (fig. 10), the unique internal structure of the mature pollen grain (figs. 15-18),
the absence of a pollen tube and the impossibility of artificially producing discharge of the male cells seem to indicate that Larix, as regards the male gametophyte, must
be placed somewhere between the Ginkgoales and pollentube-producing Conif erales.
Silvae Genetica 21, 5 (1972)

