The presented results indicate a remarkable deviation in
frequencies between B3B3and B,B, (13 : 44 that is 1 : 3.4)
which cannot yet be explained satisfactory. Doubling their
portions means evaluating a lower limit of the rate of selffertilization if it can be assumed that both heterozygotes
are equally frequent and that the non-detectable homozygote B,B, is at least as frequent as B3B3.
In this case the rate of self-fertilization can be expected
to be at least 11.6% (2 X (13 44) = 114 selfed seeds out
of 987). Having in mind that the deviation in frequencies
may be caused by the rare allele B„ all genotypes which
are not homozygous with respect to B, can be assumed to
be at least equally viable. In this case the given value can be
calculated more precise so that the rate of self-fertilization
increases to 14.7% (13 (3 X 44) = 145 selfed seeds out of
987).
Further aspects

+

+

The application of the described method will be extended
to estimate rates of self-fertilization and other fertilization
probabilities of and between individual trees in stands as
well as in seed orchards.
If more investigations are performed, possible uncertainties have to be dealt with such as occurrance of distinct
isozyme patterns of the same allele in endosperm and embryo or deviations in the frequencies of the two detectable
LAP phenotypes. In addition the estimations of rates of
self-fertilization have to be improlved, if cross-fertilization
by gametes of &her marker trees has to be taken in account.
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Summary
Analysing isozymes in endosperm and embryo tissue it
is possible to estimate rates of self-fertilization of individual trees. Comparing for example leucin-aminopeptidase
isozyme patterns of embryo and endosperm tissue of individual seeds of a certain "marker tree", two out of totally four genotypes originating from self-fertilization can be
identified definitely. Preliminary results are given within
a stand of Norway spruce: the rate of self-fertilization of
one spruce troe was estimated to be 14.7%.
K e y words: Self-fertilization, Leucin-aminopeptidase (LAP), seed
analysis, Norway spruce.

Zusammenfassung
Anhand der Analyse von Isoenzymen in Endosperm- und
Embryogewebe ist es möglich, eine Abschätzung der Selbstbefruchtungsraten von Einzelbäumen vorzunehmen. Vergleicht man z. B. Leucinaminopeptidase-Isoenzymmuster
aus dem Embryo- und Endospermgewebe einzelner Samen
eines bestimmten Genotyps, so lassen sich zwei von insgesamt vier aus Selbstbefruchtung stammende Typen präzise identifizieren. Ein vorläufiges Ergebnis wird aus einem
Fichtenbestand mitgeteilt: Die Selbstbefruchtungsrate einer Fichte wird auf 14,796 geschätzt.
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Introduction

Since most estimates of additive genetic variance components in forest tree breeding are based on experiments
in only one environment, these estimates may be inflated
by the presence of a genotype-environment interaction
(NAMKOONG, S NYDER and STONECYPHER, 1966; STONECYPHER,
and THOR, 1971).,These interactions usually are
1966; EVANS
low (KING, 1965, WELLS
and WAKELY, 1966; WRIGHT, 1973).
However, if it is assumed that most forest trees are heterol ) Assistant Professor of Forestry, Stephen F. Austin State University, Nacogdoches, Texas 75961, and Professor of Forestry, The
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zygous for most characteristics, seed collected from random
trees in a provenance will probably most closely resemble
a "hybrid" blend with considerable genetic diversity. Crop
breeders generally recognize that genetic diversity contributes to phenotypically consistent performance (ALLARD,
1961; REICH and ATKINS, 1970).
One objective of this paper is to evaluate and compare
the genotype-environment interaction at the provenance
and open-polllinated progeny levels in Virginia pine (Pinus
virginiana MILL.). Another objective is to obtain estimates
of heritability and gain in volume growth of this species.
Materials and Methods
Plantations were established in 1967 from open-pollinated seed collected from 13 stands, four in Kentucky and

