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Summary 

The Pinus patula SCHIEDE et DEPPE breeding population 
in Zimbabwe Rhodesia is based on plus trees selected in 
stands which may be up to fourth generation since the spe- 
cies' first introduction as an exotic. Polycross, factorial and 
diallel mating plans have been used in progeny tests de- 
signed to elucidate the genetic structure of the population, 
to investigate genotype-environment interaction, to identify 
the best general combiners and to provide information on 
the efficiency of mating and environmental designs. At 1.5 
years from planting, a large number of morphological char- 
acteristics were assessed. Statistical analysis showed a 
portion of the considerable variability expressed in all these 
traits to be under additive genetic control. Individual tree 
heritabilities were as high as 0.60 for branch traits. Specific 
combining ability was of little practical significance, nor 
were maternal or reciprocal effects important. Genetic cor- 
relations were generally favourable both in sign and mag- 
nitude. Genotype-environment interaction did not seriously 
affect ranking of parents but variation between sites in the 
scale of family differences contributed to large discrep- 
ancies in heritability estimates, for example 0.12-0.55 for 
height. There was evidence that the polycross test is reliable 
and the assumption of half-sib relationship within families 
is valid. The precision of component estimation was satis- 
factory (CV < 50%) where individual tree heritability was 
over 0.10 and family heritability over 0.50; at the Same 
time, an increase in the number of parents under test would 
lead to a proportionately greater improvement in precision 
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where heritabilities are low. Although the triple lattice 
structure provided blocking efficiencies of up to 201 per 
cent, the design had only a small effect on parent ranking 
and therefore was of little practical use to the breeder. 
There were indications that within- and between-plot vari- 
ances stabilized at three to five trees pei plot; greater pre- 
cision of ranking might have been accomplished had plots 
of this size and more replications been used. 

Key words: Pinus patula SCHIEDE et DEPPE, progeny tests, diallel, 
NCM 11, polycross, general combining ability, specific 
combining ability, maternd effects, reciprocal effects, 
heritability, genotype-environment interaction, genetlc 
correlations, triple lattice design. 

Zusammenfassung 

Die Züchtungspopulation von Pinus patula SCHIEDE et DEP- 
PE in Zimbabwe Rhodesien basiert auf in Beständen selek- 
tierten Plus-Bäumen, die z. T. bereits die vierte Generation 
seit Einführung dieser Exotenbaumart erreicht haben. Kon- 
trollierte Mehrfachbestäubungen, sowie faktorielle und dial- 
lele Kreuzungspläne kamen bei der Nachkommenschafts- 
prüfung zur Anwendung, um die genetische Struktur der 
Population zu klären, das Bestehen von Interaktionen zwi- 
schen Genotyp und Umwelt zu untersuchen, die Bäume mit 
der besten allgemeinen Kombinationseignung auszulesen 
und Informationen über die Effizienz verschiedener expe- 
rimenteller Ansätze bei der Prüfung von Kreuzungs- und 
Umwelteffekten zu erhalten. 

Aus den 1.5 Jahre nach der Pflanzung gewonnenen Daten 
geht hervor, daß ein Großteil der Variation in vielen mor- 
phologischen Eigenschaften von allgemeiner Kombinations- 
eignung gesteuert wird, wobei die Heritabilität in manchen 
Fällen 0.60 erreicht. Weder spezifische Kombinationseig- 
nung noch reziproke oder mütterliche Effekte erwiesen 
sich als signifikant. Die GenotypIUmwelt-Interaktion war 
nur in Bezug auf ihre Wirkung auf die Heritabilitätsschät- 
zung von Bedeutung. 
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