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Definitions
Ecological genetics, a synthetic discipline, is difficult to
define. I t draws heavily on population genetics, quantitative genetics, population biology (itself an interdisciplinary science) and ecology. I t is, however, justifiable to
breed plants on an ecological genetic basis as the ecological
basis is a model example of the interdisciplinary approach
so essential in almost all fields of modern biology. Applied
biology, in this case forest tree breeding, just does not
advance if not approached wisely. I t seems as though
ecological genetics has finally advanced to a point of refinement which makes it imperative for all kinds of plant
breeding. Forest trees with their long generation intervals,
and often quite complicated natural ecosystems, stand out
as particularly interesting organisms for ecological genetic
studies. Emphasis has changed in recent years form more
orthodox quantitative genetic approaches to ecological
genetics. Heritability studies and the like are, of course, important components in the design of breeding programs but
they are quite unreliable if not studied within a wider
ecological framework. All these statements can of course
be met with a laconic "so what" and it is our intention
to penetrate a little the smooth surface into the maze of
the ecosystem (food web) beneath.
Self-organizing systems relying largely upon feedback
effects are inherent in all phenomena constituting our
present world, be it mechanical or biological. These systems
occasionally go astray - the results: severe distortion of
the balance and input-output nonlinearity. The difference
between a mechanical and a biological system is basically
one of adaptation. To quote D OBZHANSKY (1956 and later)
adaptation is the process of becoming adapted, adaptedness
is a status of being adapted, i.e. of being able to live and
reproduce in a given environment, while adaptability is an
ability to become adapted to a certain range of environments.
A new situation in a biological system causes gradual
genetic change in that system until a new optimum condition is attained. This change occurs gradually and almost
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unnoticed as it is accompanied by invariant reproduction
(MONOD 1970). Adaptation in a strictly mechanical system
does not in fact occur. At the most such a system adjusts
itself through feedback. This, however, does not bring the
mechanical system closer to optimality, but merely protects
it against damage caused by adverse operating conditions.
An optimal yield system in biology is a system in which
a certain input, in terms of energy gives a maximum return
through growth. An ecosystem is by definition a community of plants (and animals) and its environment treated
together as a functional system of complementary relationships, and transfer and circulation of energy and matter
(WHITTAKER 1970). The balance of an ecosystem depends
on the details of birth, growth, reproduction and death of
individuals in the system, i.e. on its demography. Generally,
ecosystems follow the diversity-stability rule which means
that stability increases with diversity. This rule is valid
not only when concerning ecological food-webs but also
when diversity is measured as heterozygosity within populations. Just as a last introductory remark we can conclude that biological systems which function adaptively
may adjust themselves in basically three different ways;
they may tend towards maximum yield within time limits,
they may tend towards maximum sustainable yield or they
may tend towards yield optimality. I t is a matter of species
strategy (r- and K-strategists) and ecological succession
which of these ways is chosen. A system close to yield
uptimality, however, ist most reliable. It is ecologically
stable, it operates under conditions of low energy dissipation and it is highly diversified both inter- and intraspecifically. I t is precisely this optimality principle that
form the basis for new thinking in forest tree breeding.
Ecological genetics gives answers to the many aspects
involved in this interdisciplinary science.

Provenance research - the oldtimer in ecological genetics
Genecology is a synthetic discipline combining ideas and
methods from genetics, taxonomy and plant physiology
(HESLOP-HARRISON 1964). Provenance research means approximately the Same, i.e. genecological observations of
species variability that are made from a plant breeder's
utilitarian point of view. Actually, the term has been
Silvae Genetica 23, 1-3 (1974)

