
selection. These would provide a widely secure and higher 
gain opportunity for directed selection at  a moderate 8.5% 
loss in aggregate selection differential. 

Small populations carry high risks of losing useful alleles 
by accident and of inducing inbreeding depression in yield. 
While intercrossing among unrelated individuals for seed 
production would avoid inbreeding depression, a loss of 
alleles is difficult to compensate for. Hence, multiple rep- 
licates of small populations would eventually require 
intercrossing among some of them to regenerate genetic 
variances. Alternatively, the replicates could be selected in 
a reciprocal recurrent selection system for hybrid per- 
formance, but this would still require larger populations to 
maintain genetic variances. 

Conclusion 

Multiple populations would have to promise sufficient im- 
provement over single populations to justify their costs. 
When uncertainty exists in estimating optimum index 
weights, splitting populations can provide substantial ad- 
vantages. It has also been proposed by BAKER and CURNOW 
(1969) that, even when directed towards a single objective, 
multiple small populations can give greater gains than 
single populations by selecting and intercrossing among 
replicates. A heuristically optimal strategy is for tree 
breeders to manage their gene pools in much the Same way 
that experimental designers allocate test units. If replicate 
populations are deployed, around points of high expecta- 
tiqn, and some populations are deployed more distantly 
f r ~ m  the expected, some sample will be reasonably close 
to optimum whatever true o results. Ordinarily, one would 
array the sample points to Span the major trait variations 
expected and hence to vary in all n dimensions. Reductions 
in the dimension of the space the points occupy would also 
probably reduce the dimensionality of the error surface 
of b. If the base breeding populations can be crossed and 

foundation breeds quickly developed for subsequent com- 
mercial seed production, more extreme sampling points 
can be used. In such cases, the "corners" of the n-dimen- 
sional space might be heavily sampled to help assure a 
large diversity of alleles among the base populations. In 
slower breeding as is typical for trees, a tighter contour 
in n space would seem more likely to be optimal for pop- 
ulation sampling. In any case, the breeding design should 
accommodate both the desirable points specified by the 
b r e d e r  and changes in direction that may occur with time. 
A failure to specify population directions is an abdication 
of responsibility and is in fact a choice of a b vector made 
by indirection. While an optimal strategy may not be easily 
defined, the multiple index selection system provides an 
opportunity for obtaining immediate g(enetic gain and for 
simultaneously accommodating an uncertain future. 

Key words: Simultaneous selection, single index selection, multiple 
index selection, multiple population selection. 
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Zur intraspezifischen Variation von Pinus contorta auf Versuchsflächen in 
der Bundesrepublik Deutschland 

I. Ergebnisse aus der Versuchsserie von 1960/611) 
Von B. R. STEPHAN~) 

Aus der Bundesforschungsanstalt für Fo,rst- und Holzwirtschaft Hamburg-Reinbek, Institut für Foristgenetik und Forst- 
pflanzenzüchtung 

(Eingegangen Oktober 1976) 

Einleitung 
Pinus contorta DOUGLAS ex LOUD. besitzt ein außerordent- 

lich großes natürliches Verbreitungsgebiet im westlichen 
Nordamerika, das sich in Nord-Süd-Richtung vom 64. 
(Alaska) bis zum 31. Breitengrad (Nieder-Californien) 
und in West-Ost-Richtung vom 140. (Pacifik) bis zum 105. 
Grad westlicher Länge (Ostseite der Rocky Mountains) er- 

') Herrn Professor Dr. W. LANCNER zum 70. Geburtstag gewidmet. 
9 Anschrift des Verfassers: Institut für Forstgenetik und Forst- 

pflanzenzüchtung, Siekerlandstraße 2, D-2070 Großhansdorf-schma- 
lenbeck. 

streckt. In vertikaler Ausdehnung kommt die Art von der 
Meeresküste bis in Gebirgsregionen über 3300 m ü. NN 
vor. In diesem geographisch, klimatisch und ökologisch un- 
einheitlichen Gebiet ist P. contorta Bestandteil der unter- 
schiedlichsten Waldtypen und Pflanzengesellschaften und 
stockt auf den verschiedensten Bodentypen. Es ist daher 
nicht verwunderlich, daß P. contorta große kontinuierliche 
und diskontinuierliche geographische Variation zeigt, was 
in der Vergangenheit zur Beschreibung zahlreicher Taxa 
führte. Nach der eingehenden Bearbeitung durch CRITCH- 
FIELD (1957) werden innerhalb der Art P. contorta 4 Unter- 
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