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Summary 
A half-diallel progeny test of Eucalyptus grandis was 

raised, planted and assessed in the field at  ag.es 6 and 15 
months after planting. The 15 parent trees involved were 
selected in evenaged stands in the Republic of South Afri- 
Ca. The objectives were to investigate the relative magni- 
tude of genetic variances, and phenotypic and genetic cor- 
relations of several traits. Results indicated the importance 
of additive as well as non-additive variances. The magni- 
tude of the latter raised the question of possible allelic or 
linkage disequilibrium that could have arisen due to inter- 
mating of divergent genotypes in the exotic plantations. 
High correlations illustrated the possibility of simultaneous 
improvement of several characteristics in a selective breed- 
ing Programme. 
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Zusammenf assuag 
Bei der Prüfung der Nachkommenschaften aus einem 

Kreuzungsdiallel mit 15 ausgewählten Einzelbäumen von 
Eucalyptus grandis (HILL) MAIDEN war im Alter von 6 bzw. 
15 Monaten der Sämlinge deutlich additive und nicht addi- 
tive Varianz festzustellen. Die Untersuchungsergebnisse 
zeigen, daß in einem solchen Auslesezüchtungsprogramm 
Möglichkeiten zur Verbesserung verschiedener Eigenschaf- 
ten gegeben sind. 
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Introduction 

It is widely known that the yield of seed from Larch seed 
orchards is poor. KIELLANDER (1966) suggested that thirty 
percent germination could be considered normal in Euro- 
pean Larch, Larix decidua (MILL.) and Japanese Larch, L. 
kaempferi (SARG.) and MESSER (1956) found that the per- 
centage of empty seeds in L. decidua ranged from 59.8% 
to 80.1%. Similar yields of seed from controlled hybrid 
crusses by the authors have resulted in 20 or fewer full 
seed per cone which is one third or less of the potential 
y ield. 

Seed production in seed orchards is affected by a variety 
of factors and failure at, or prior to, fertilization, due to 
either maternal, paternal or environmental effects, with 
subsequent disturbances in embryogeny is known to have 
an important effect on yield of seed (SARVAS 1962, MATTHEWS 
1963, ANDERSON 1965 and ERIKSSON et al. 1972). Failure a t  this 
stage may be due to variation in quality andlor quantity 
of pollen leading to non-fertilization or be due to genetic 
andlor environmental factors which cause early failure of 
the zygote. Swedish workers have shown that low seed 

yield may be due to unfavourable climatic conditions dur- 
ing microsporogenesis (ERIKSSON 1968, ERIKSSON et al. 1972). 
In Larch, microsporogenesis takes place between October 
and March (EKBERG et al. 1968). Low temperatures during 
the active stages of meiosis appear to result in chromosomal 
irregularities, disturbancets of cell division and non-func- 
tioning pollen. Disturbance of meiosis due to low ternpera- 
tures has been reported to occur in many conifers for ex- 
ample in Abies sachalinensis (MAST.) MERGEN and LESTER 
1961, Picea abies L. (KARST), ANDERSON 1965, Pinus edulis 
(ENGEL.) VOSS, CHIRA 1967 and Larix laricina (K. KOCH), 
CHANDLER and MAVRODINEAU 1965. In some species abnormal- 
ly high temperatures are also known to disturb meiosis as 
reported for Picea abies, CIIIRA 1965 and Taxus baccata L., 
CIIIRA 1964. Because of the reported detrimental effects of 
local climate on microsporogenesis in Sweden it is felt that 
the location of seed orchards for the production of forest 
tree seed is an important consideration (ERIKSSON et al. 
1972). 

Winter temperatures in North -east Scotland are not as 
low as in Sweden but temperatures below the critical level 
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