
grammes d'amklioration devraient etre suffisamment soup- 
les afin de pouvoir etre moldifies ldans l'avenir. 

Zusammenfassung 

Titel der Anbeit : Probleme einiger Auslesemodelle in der 
Forstpf lanzenzüchtung. 

Ein kritischer Überblick übler einige Methoden der Forst- 
pflanzenzüchtung fünrt zu dem Schluß, daß die verläßliche 
Einschätzung tdes Züchtungsfortschritts nur in wenigen 
einfach gelagerten Situationen möglich ist. Beim Vergleich 
verschiedener Selektionsverfahren müssen die biologischen 
Eigenschaften der Baumart berücksichtigt werden. Diese 
Verhältnisse können zu einer völlig anderen Beurteilung 
einer bestimmten Auslesemethode führen. Ein allgemein 
„bestesK Verfahren gibt es nicht. 

Schätzungen genetischer Varianzen und Heritabilitäten 
der wichtigsten Merkmale waren seither ungenügend. Da- 
her ist es in den meisten Fällen zu früh, Erwartungswerte 
fiür den Züchtungsfortschritt denkfbarer Verfahren zu ver- 
gleichen. 

Der Wert quantitativ-genetischer Methoden wird gegen- 
wärtig darin gesehen, daß ldiese Methoden eine rationelle 
Grundlage für  die Planung zukücftiger Experimente bie- 
ten. Diese Expe~rimente sollten sowohl Fortschritt bei der 
Ziichtung als auch Informationen theoretischer Art lie- 
fern, wie sie für eine erweiterte Anwendung von Metho- 
den der quantitativen )Genetik benötigt wenden. 

Da noch keine Gewißheit über die beste Züchtungsme- 
thode besteht, sollten Züchtungsprogramme flexibel sein 
und künftige Änfderungen erlauben. 
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Clonal Selection, and An Alternative Seed Orchard S&eme 
By W. J. I,IBBY~) 

I. Introduction 

It  seems reasonable that the answer to the question: 
"What kind of seed orchard shall we have?", will depend 
in large part on the characteristics of the species in ques- 
tion. 

I t  is the purpose of this paper to di~scuss mass selection, 
family selection, family-plus-mass selection. and clonal 
selection in terms of "clonal seed orchards," "scedling seed 
orchards," and a third alternative seed orchar'd scheme. 
This scheme inlvolves evaluation of candildate trees, clones 
or families at  a site or sites other than the seed orchard 
site, and combines some of the best features of each of the 
other two seed orchand systems. 

The effects of such species characteristics as: (1) ease 
and expense of control-pollination; (2) ease and expense 
of vegetative propagation; (3) sexual precocity of grafts and 
seedlings; (4) genotype-environment interaction; (5) herita- 
bility of the characteristic or index being slelected; (6) 
juvenile-adult correiation of this characteristic or index; 
(7) demand for seed; (8) inbreeding depression; ansd (9) cost 
and value; are discussed in terms of the selection and seed 
orchard schemes. In a

d

dition, factors associate? with these 
schemes which determine variability, selection efficiency, 
and selection intensity are discussed in general. 

Since the term "clonal selection" has been used to mean 
different ithings, including selection within a clone for 

I)  Assistant Professor, School of Forestry, University of Cali- 
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sports or ~disease-free individuals (BARCOCK 2nd CLAUSEN, 
1927), and since clonal selection has r-ot been given a gen- 
eral theoretical treatment ir- the literature, tki's treatment 
is presenlted below. The treatment is general, and the ex- 
periments utilize herbaceous material. The principles ap- 
ply, however, to forest trees as well as to other organisms 
which can be vegetatively propagated (LARSEN 1956, Chap. 7). 
I t  will be shown that clonal selection is useful not only 
for species lwhich are normally vegetatively propagated, 
but also for species where the progeny of the selected in- 
dividual~ will 'be produceld sexually. To use clonal selection 
with species which normally reproduce by seed: (1) vege- 
tative propagation must be inexpensive anld reliable; and 
(2) the vegetative propagules must rapidly take on char- 
acteristics which are realistic for, and comparable to, seed- 
lings. 

11. Clonal Selection?) 

In selection or breeding studies, where a genotype is 
poorly 'defined on the basis of the performance of a single 
organism, it is frequently possible to use supplementary 
information from relatives of the organism t s  more ac- 
curately identify its genotype. The more genes shared, or 
closer the relative, the more applicable is the relative's 
performance to the genotype of the organisrn in question 

2) This section is based on a dissertation submittea to the Gra- 
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ment of the requirements for the degree of Doctor of Philosophy 
in Genetics. 


















