
to investigate the relationship between greenhouse and 
field planted trees belonging to the Same full-sib family. 
Like the field material, the data illustrated considerable 
additive as well as non-additive genetic variancas. Maternal 
effects were significant at  two months but seemed to disap- 
pear in older trees, indicating a possible effect of seed size 
and endosperm viability. Reciprocal effects were generally 
negligible, and high correlations were obtained between 
most traits. 

General combining ability of the parents showed much 
fluctuation from two to five months, and extrapolation of 
greenhouse results to field data generally showed poor cor- 
relations for growth characteristics. An exception was for 
branch features where a meaningful treid was found be- 
tween the two groups of material. I t  was concluded that, 
for traits related to volume production, early appraisal of 
offspring is not recommended, but for branch and crown 
features such early assessments might have merit. 
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test, variance components, maternal effects, reciprocal 
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Zusammenfassung 

Zur Prüfung d~er Nachkommenschaften aus einem vollen 
Kreuzungsdiallel unter kontrollierter Bestäubung wurden 
zugleich im Freiland und im Gewächshaus 13 Einzelbaum- 
absaaten von Eucalyptus grandis volrgenommen. Danach 
erfolgte an 4 Stichtagen im Monat die Untersuchung, die 
auf vier Ziele gerichtet war: 1. Abschätzung relativer Grö- 
ßen genetischer Varianzen, 2. mütterliche und wechselseiti- 
ge Wirkungen, 3. phaenotypische und genetische Verhält- 
nisse und 4. das Verhältnis zwischen im Treibhaus und 
frei ausgepflanzten Bäumen der gleichen Familie. 

Sowohl an den Nachkommenschaften im Freiland als auch 
an denen im Gewächshaus war beträchtliche additive und 

nicht additive genetische Varianz zu erkennen. Mütterliche 
Einflüsse waren bis zum Alter von etwa 2 Monaten zu k- 
merken. An Hand der meisten Eigenschaften wurde ein ho- 
her Grad an Wechselbeziehungen ermittelt. Die allgemeine 
Kombinatians~eignung der Elternbäume schwankte inner- 
halb von 5 Monaten beträchtlich. Die Wachstumsunter- 
schiede wamn insgesamt gesehen unerheblich im Gegen- 
satz zur Ästigkeit, bei der sowohl bei den Nachkommen- 
schaften im Freiland als auch im Gewächshaus gemein- 
same Trends zu beobachten waren. 
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Estimation of Number of Embryonic Lethal Alleles in Conifers: 
I. Self- Pollinated Seed 
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Introduction 

Controlling seed losses is a major concern in forestry, 
especially in tree breeding programs. One cause for seed 
losseis is embryo abortion resulting from the matching of 
recessive embryonic lethal alleles after inbreeding. 

Reduced seed yield following inbreeding has been re- 
ported for Pseudotsuga menziesii (MIRB.) FRANCO by ORR- 
EWING (1957), Pseudotsuga menziesii var. menziesii by 
SORENSEN (1967, 1969, 1971), Picea abies L. and Pinus syl- 
vestris L. by SARVAS (1962, 1968), Pinus peuce GRISEB. by 
HAGMAN and MIKICOLA (1963), Picea glauca (MOENCH) VOSS. 
by MERGEN et al. (1965), Pinus banksiana LAMB and Pinus 
resinosa AIT. by FOWLER (1965), Picea abies L. and Pinus 
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sylvestris L. by KOSKI (1971), Pinus taeda L. by FRANKLIN 

(1972), and Pinus virginiana MILL. by BRAMLETT and F'EPPER 
(1974). 

Assuming that losses due to injury of ovules and fertiliza- 
tion failure are negligible and accounting for the poly- 
embryonic reproduction system in conifers, BRAMLETT and 
POPHAM (1971) and KOSKI (1971) postulated a model for 
probability of unsound seed. With self fertilization in a tree 
having n loci heterozygous for embryonic recessive lethal 
alleles, they found the probability of unsound seed to be 

l n  
p = P (Unsound seed) = 2 - (r ) (1 - 2-r)f. 

r=O zr (1) 

1 n 
In this formula, the quantity (=) represents the binomial 

2 

probability that in a particular female gamete there are r 
loci containing recessive lethal alleles. The quantity f is 
the number of fertilizations in an ovule, assumed to be the 
Same for all ovules. 
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