
Fällen zur Befruchtung (der Eizellen führen und daß es 
von dem Grad der ,,Unverträglichkeitu abhängt, ob lebens- 
fähige Samen erzeugt werden oder ni'cht. Dieser Grad der 
„Unverträglichkeitc' kann, auch an Samen, die normaler- 
weise zur Klasse 0 zu re,chnen sind, mit Hilfe der Röntgen- 
photographie bestimmt werden. 

Titre de l'article: Etwde p u r  mdiogiraphie des croisements 
airtificiels entre Picea ( d i e s  (L.) Karst. et  Picea glauca 
(Mloenich) Voss. 

La technique de radiolgraphie, mise au point en Suede 
pour l'evaluation de la qualite des graines a ete essayee 
depuis 4 ans au ,>State University College of Forestry« a 
l'universite de  Syracuse. L'emploi des techniques d'evalua- 
tion de la qualite des graines et de la faculte germinative 
presente des voies interessantes pour la recherche. Cette 
etude montre Une application possible de cette methode 
en ~genetique forestiere pour l'examen des graines resul- 
tant des croisements et des autofecondations en se basant 
sur le developpement de  l'embryon et de l'endosperme, 
cela meme si la graine n'est pas capable de germer. 

On estime, d'accord avec le travail realise par ORR-EWING 

que l'autopollinisation et les croisements entre especes 
d'epicea normalement incompatibles conduisent dans beau- 
coup de cas a la fertilisation de l'oeuf; c'est le ndegre 
d'incompatibilite« qui dktermine s'il se produit ou non Une 
graine viable. Ce degre peut etre evalue par radiographie 
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egalement sur les ~graines qui seraient normalement reu- 
nies dans l'a classe 0. 
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Introduction 

Genetics and breeding have received considerable em- 
phasis in recent years as meanis of improving commercial 
pine species. Although the value of such programs has been 
amply demonstrated, their Progress is often hindered by 
the lack of basic information from such disciplines as 
physiology, cytology, plant breeding, and genetics. 

Lack of cytogenetic information in the genus Pinus cari 
probably be attributed to at least two factors. First, it is 
likely that the results of early karyological investigations 
discouraged additional studies in this field. These findings 
indicated that the genus is homoploid (2n = 24)2) with very 
little if any interspecific variation in karyotype. As a con- 
sequence it has been assumed that evolution has occurred 
almost exclusively at the genic level without involving 
detectable chromosomal alterations. To date no major evi- 
dence has been found to contradict this opinion, even 
though it is based on information from less than one- 
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Contribution from the Department of Genetics and the Depart- 
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2, Polyploid and mixoploid seedlings occasionally occur natu- 
rally (KHOSHOO, 1959; MERGEN, 1958), although these seedlings rarely 
if ever reach maturity because of defective growth. 

third of the species. Secondly, attempts to make detailed 
studies of chromosome morphology have been hampered 
becausle the numerous and long chromosomes, characteristic 
of this genus, frequently overlap and become obscured. 
Before comprehensive cytological investigations can be 
undertaken, therefore, techniques must be perfected that 
enable a thorough examination of the chromosomes. Then, 
if structural rearrangements of the chromosomes have 
occurred during the course of evolution of this genus, eyto- 
genetic studies may prove useful in elucidating species 
relationships. 

The present study i~s part of a continuing cytogenetic 
investigation of the entire genus Piinus. This paper de- 
scribes: (1) new or modified techniques for obtaining crit- 
ical data on the chromosomes of this genus; (2) results 
obtained from a karyotypic analysis of a selected group 
of species. 

Review of Literature 

The few investigators who have examined the genus 
Pilnus for karyotypic variation have stressed the uniform- 
ity of chromosomes within karyotypes, as well as the 
general similarity of the karyotypes among the different 
species. SAX and SAX (1933) contributed the first significant 
information concerning this genus. These authors con- 
cluded: "The chromosomes of all species of Pinus seem to 
be very similar. One of the 12 chromosomes is somewhat 
heterobrachial, and the others have approximately median 
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