
able reagent, causing c,omplete spin,dle inhibition and 
repeatable chromosome contraction. 

Summary 

Karyotypes were ldetermined for six species of Abies 
using female gametophyte tissue. No specific differences 
were observad and it is felt that these rnay be obscured by 
differences ldue to position in the mitotic cycle and to 
method of measurement. 

The Abies karyotype is characterized by having three 
chromosomes that are (distinctly heterobrachial. Two ad- 
ditional chromosomes rnay or rnay not be heterobrachial. 

Solutions of 1% and 0.5% colchicine and 0.002 M 8-hy- 
ldroxyquinoline were compared for their effects on spin~dle 
inhibition and chromosome contraction in root tips. 8-hy- 
droxyquinoline alone anld in combination with colchicine 
proved unsuitable for use with Abies chromosomes. The 
optimum treatment appeared to be five hours in 1% col- 
chicine. This resulted in complete inhibition of spindle 
formation and in 37% and 39% contraction of the shortest 
and longest chromosomes. 

Zusammenfassung 

Titel 'der Arbeit: Karyotyp- Analyse bei Abies. 

Von 6 Abies-Species wurden #die Karyotypen am Gewebe 
.des weiblichen Gametophyten festgestellt. Es wurden kei- 
ne arteigenen Unterschiede beobachtet. Diese können aber 
auch infolge von Besonderheiten verborgen bleiben, die 
vom Mitosezyklus und der Meßmethode herrühren. 

Der Abies-Karyotyp wird durch 3 Chromosomen charak- 
terisiert, die distinkt heterdbrachial sind. Zwei weitere 
Clhromosomen können zusätzlich manchmal heterobrachial 
sein. 

Verglichen wurden nun die Effekte von 1% und 0,5% 
Colchicin und von 0,002 M 8-Hydroxychinolin auf die Spin- 
delhemmung und auf (die Clhromosomenkontraktion in Wur- 
zelspitzen. 8-Hydroxychinolin allein unfd in Kombination 
mit Colchicin war nicht geeignet für Abies-Chromosomen. 
Dagegen war eine 5stün1dige Behandlung mit 1% Colchicin 
optimal. Dabei ergab sich eine komplette Hemmung der 

Spindelbil'dung und eine Kontraktion von 37% bzw. 39% 
'der kürzesten bzw. längsten Chromosomen. 

Titre de l'article: Analyse des karyotypes de sapins. 

On a d6termin6 les karyotypes de six especea de sapins 
a partir des tissus du gametophyte femelle. On n'a remar- 
que aucune differente specifique, mais on pense que celles- 
ci peuvent etre masquees par des differences dues a la 
position fdans le cycle rnitotique et a la mkthode de mesure. 

Le karyotype du sapin est caract6rise par trois chromo- 
somes qui sont nettement heterobrachiaux. Deux autres 
chromosomes peuvent etre hetkrobrachiaux, mais pas tou- 
jours. 

On a ccunpa~e les affets lde solutions ~ d e  colchicine a 1% 
et 0,5% et de l'hydroxyquinoline 0,002 .M 8 sur l'inhibition 
du fuseau et la contraction ,des chromosomes dans les ex- 
tnemites des racines. L'hydroxyquinoline 8, seule et com- 
binee a la colchicine s'est revel~ee impropre pour les chro- 
mosomes de sapins. Le traitement optilmum semble etre 
cinq heures dans la colchicine ?I 1%. Ceci a entraine l'in- 
hibition totale de la formation du fuseau et Une contrac- 
tion a 37% et  39 % des chromosomes les plus courtis et les 
plus longs. 
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Introduction 

Selection for wood characteristics in tree improvemenc 
Programmes has been a feature of forest research during 
recent years and has stimulated widespread interest in 
the inheritance of woud properties. 

Most of the studies have been based on species of the 
genius Pinus anfd this information has recently been sum- 
m~arized by ZOBEL (1961). He has warned of the confusion 
which rnay arise from quoting heritability results withoiut 
indicating the methodused in the calculation, the age of 
trees exiamined and the eonditions of environment for 
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which the estimatets were obtained. 

I t  is useful to report estimates of gains as well as 
heritabilities from an inheritance stujdy, but values of ex- 
pected improvement rnay be of little significance if the 
results are 'derived from experimental material which is 
young compared with tlhe harvest age. This follows because 
of the changes in heritability of a wood property with age 
(ZOBEL, 1961)' but it is not implieid that inheritance studies 
conducted on young trees are not of great importance; in 
fact they rnay be the only ones available until they can be 
supplemented by results from more mature subjects. 
Furthermore it is prefenable to investigate a variety of 
properties in the material for examination so that genetic 
correlati~onis between features rnay abe calculated, as these 
too are of great interest in tree improvement work. 










