
(iii) For practical purposes, BIB and T-PBIB designs with 
block size k = 2 or 3 will generally be the most appropriate, 
since othenvise the overall block size (kn" may still become 
too large. 

In Table 6 we present a list of such designs together with 
their paramelters. The numbers of the BIB designs refer to 
the plans given in COCHRAN ancl Cox (1957); the T-PBIB 
designs are labeled as in CLATWORTHY (1973). These designs 
are to be used in connection with the correspondence be- 
tween treatments and population crosses as oullined in Sec- 
t i m  2. 

Summary 
A general procedure for generating a certain type of in- 

eomplete environmental design for a two-level diallel cross 
experiment has been discussed. I t  is based on a corre- 
spondence between the treatments of an incomplete block 
design and the population crosses. The analysis of such 
designs is given for triangular PBIB designs as generating 
designs. A list of potentially useful triangular PBIB designs 
has been included. 
Key words: Inmmplete design, diallel, two-level diallel cross, 

triangular PBIB designs, combining abilities. 

Zusammenfassung 

In dieser Arbeit wird eine allgemeine Methode zur Her- 
leitung gewisser unvollständiger Versuchspläne für ein 
zweistufiges dialleles Kreuzungsexperiment vorgeschlagen. 
Diese Methode beruht auf einer Zuordnung der Verfahren 
eines unvollständigen Blockversuchsplanes und den Popu- 
lations-Kreuzungen. Die Auswertung solcher Versuchspläne 
wird angegeben für den Fall, daß ,,Triangular PBIBU-Pläne 
als Erzeuger verwendet werden. Für die praktische Anwen- 
dung nützliche Pläne sind in einer Tabelle zusammenge- 
stellt. 
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Introduction 
Douglas fir, Pseudotsuga menziesii (MIRB.) FRANCO, is a 

species remarkable for its adaptability to such widely dif- 
ferent forms of breeding as racial crossing and inbreeding. 
As regards the former, there is no incompatibility barrier 
to successful crosses being made between trees growing in 
completely different environments and separated by many 
thousands of kilometres. In 1968, viable crosses were made 
between trees from Mexico and British Columbia, in one 
instance the two sources were separated by more than 25O 
of latitude. The progenies, moreover, are now growing 
vigorously at Cowichan Lake in Southern Vancouver Is- 
land. There would appear to be no limit to racial crossing 
within the entire range of Douglas fir in North America. 

At the other extreme is inbreeding and although the 
Douglas f ir  was once considered self-sterile, S, inbreds 
have been raised from self-pollinations made on two trees 

in 1952 and 1954. This inbreeding program has been of 
necessity on a small scale but, on the other hand, has had 
the advantage that every pollination was made in Person 
so that the Same precautions against contamination have 
been taken throughout the whole period. 

Inbreeding from the S, to the IS, generation 

The two So trees, 2 and 11 were both under 25 years at 
the time of pollination, the former being located near Van- 
couver on the British Columbian mainland and the latter 
from Cowichan Lake in Southern Vancouver Island. Table 
1 shows the successive pollinations from the So to the S, 
generation more than 20 years later. The trees used over 
this period are illustrated in Figures 1 4  and 5-8, the 
photographs being taken in 1976 with the exception of 1 
and 5 which were photographed in 1954. 

L. -s 
Table 1. - Result of Pollination from the So to the SJ generation, 1952-1975. 

Pollin. Cone Seed per Germinants 
Tree 

Pollin. Cone Seed per Germinants 
Tree 

year no. cone per cone year no. cone per cone 

' This paper is dedicated to Dr. W. LANGNER On the occasion of 
his 70th birthday. 
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