
that a number of different inversions have become estab- 
lished in each of the two species, (2) that solme of these may 
have become fixed and constitute a karyotypic structural 
difference between the two species, and (3) that the hybrild 
genic environmenlt has induced mlore crossing-over in 
regions where inversions are present. 

Finally, one must consider the genetic function of these 
short inversionls. Inversions appear to be present in most if 
not all Pinus species and therefore are a characteristic of 
tihe genus. I t  seems likely, then, that individual inversions 
are o~f great antiquity rather thnn of recent origin. The 
argument then follows that, as outlined in the introduction, 
inverted sequences of genes would contain a (different allelic 
composition from their non-inverted homologueis, anfd 
herein exists a source of variation for thle species since some 
trees have been found to carry 'wo ~(and possibly more) 
inversions. It appears likely that individuals without an 
inversion may be uncommon. 

It seems unlikely that inversions have a neutral effect 
and have just been accumulated by chance, although selec- 
tion against the heterozygote condition, due to crossing 
over within the inversion anfd formation of inviable 
gametes, is weak in P. radiata and unlikely to have much 
effect. The genus Pinus is a very obd one in evolutionary 
history and can be assumed to have s stalbilised and proven 
genetic system. From this study and other published data, 
it appears that paracentric inversions are a characteristic 
of the genus Pinus and therefore cire liikely to confer some 
genetic benefit. In P. radiata, whethrer this is potential 
variability due to (different alleles lpresent in the inverted 
and normal sequences, or to some other effect such as 
heterozygote overdominance, remains an intriguing ques- 
tion. 
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Conclusions 

Chromosome inversions (paracentric) were found in all 
of twelve Pinus radiata trees examined, as evidenced by 

the presence of brifdge-fragment configurations at ana- 
phase I. 

Fragments of markedly (different size were observeld in 
some of the trees, indicatinig the presence of two or morr 
inversions in those trees. A (double lbridge proviideld ad- 
ditional evidence of a t  least two inversions in one tree. 

Many different fragment sizes were observed in cells 
from the twelve trees indicating the existence of many dif- 
ferent inversions in the species papulation. 

The low ~frequency of bridge formation suggests that aZ1 
tlh~e inversions are very small. 

A similar range of bridge-fragment configurations was 
observed in P. mdiata X attenuata hybriids but at  a greater 
frequency. 

It has been argued that inversions are a characteristic oP 
the Pinus genetic system and therefore are likely to have 
some positive genetic value, although no #data to this effect 
can yet be presented. While inversions may form only a 
small proportilon of the total length of P. radiuta chromoso- 
mes, they nevertheless are a likely source of hidden vari- 
ability in the species. 
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Versuche zur Stimulation der Blüte an  Douglasien~Pfropflingen 
Von (G. H. MELCHIOR~) 

(Eingegangen am 20. 11. 1966) 

Einleitung 

Seit Beginn der forstlichen Züchtung werden Anstrengun- 
gen unternommen, um Waldlbäume zu erhöhtem Blütenan- 
satz und größerer Saatprsduktion anzuregen. Die angewen- 
deten Methoden reichen von Versuchen zur Änderung d x  
ökologischen Bedingungen (JOHNSSON et al. 1955, MILAN et al., 
VIDAKOVIC 1963, LOWRY 1966, B B N ~  1966) bis zur Direktbe- 

I )  Aus dem Institut für Forstgenetik und Forstpflanzenzüchtung 
in Schmalenbeck der Bundesforschungsanstalt für  Forst- und Holz- 
wirtschaft. - Jetzige Adresse: Instituta de Silvicultura, Facultad 
de Ciencias Forestales, Universidad de Los Andes, Merida, Vene- 
zuela, Apartado 305. 

handlung des Inldividuums, wie beispielsweise Düngung, 
mechanische  eingriffe oder die Applikation von Wuchs- 
und Hemmstoffen (Zusammenfass~ung bei MATTHEWS 1963). 
Davon scheinen in Saatguterntebestänjden und Samenplan- 
tagen (die Bodenbearbeitung (NILSSON 1955, TH~MMLER 1963 a) 
sowie Düngung und Formschnitt (HOFFMANN 1959, TH~MMLER 
1963 b) einen festen Platz eingenommen zu haben. Behand- 
lungen wie Wurzelschnitt, Ringelung, Strangulation und 
Herunterbinden der Zweige werden dort im Hinblick auf 
die erhöhte Brcuch- unid Windwurfgefahr mit Recht nur sehr 
vorsichtig unld vereinzelt angewendet. Um Kreuzungspro- 
gramme mit bestimmten Mutterbäumen durchzuführen, bei 












