
Abstract 

Naturally well-pruned and poorly-pruned P. virginiana 
trees were selected. Branches from the select trees were 
used for determination of dead branch extractive content, 
phenol analysis and decay analysis. Although no phenolic 
differences were observed between well-pruned and poorly- 
pruned groups, extractive content and decay rates dif- 
fered significantly. Branches from poorly-pruned trees con- 
tained 7.2% more extractives than branches from well- 
pruned trees. Decay rates (% weight lossJunit area) of 
branches from well-pruned trees were 35% geater than 
those from poorly-pruned trees. Results indicate that 
branch extractive content is one factor contributing to the 
natural pruning ability of P. virginiana. 
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Introduction 

The growth of agricultural crop plants has been greatly 
improved through the efforts of plant breeders. I t  has be- 
come obvious that selective breeding can also improve the 
growth of trees to meet better the requirements of society 
(e. g. ZOBEL 1971), but there is a basic difference between 
agricultural crops and trees in the speed with which im- 
provement can be attained. One of the most needed in- 
novations in tree breeding is a technique for predicting the 
breeding value of species, provenances, strains, or families 
based on juvenile evaluation of their progeny. Even an 
imperfect correlation might increase genetic gain if it 
shortened the selection cycle sufficiently (NANSON 1970). 

Our objective was to develop techniques useful for pre- 
dicting which tree progeny or species was superior in 
growth. The present investigation represents a step in this 
direction, not a definitive result. Predictions of relative 
growth were made with a simulation model using as input: 

rates of photosynthetic CO2-uptake, respiratory CO,-emis- 
sion, and parameters reflecting the way in which photo- 
synthate is allocated for growth of leaves and other Organs 
(see LEDIG 1974, 1969 for development of the model). 

Prior to the present report, it had not been demonstrated 
that genetic variation in growth could be explained or 
predicted by growth models even in the short term. CO,- 
exchange rates alone had failed to explain genetic varia- 
tion in growth at  least as often as they had aided such ex- 
planations, resulting in hesitance to pursue such techniques 
in breeding. Nevertheless, on balance the evidence suggest- 
ed that the methods described below would be useful in 
predicting genetic differences in growth and might be 
developed as a potentially powerful tool for tree breeders. 

Materials 

Representatives of two deciduous genera, sycamore 
(Platanus occidentalis L.) and larch (Larix  sp. MILL.), were 
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