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Introduction 

Natural pruning ability of forest tree species has gener- 
ally been considered a function of stand density (SMITIT, 
1962). Canopy development of full-stocked stands gradually 
decreases levels of solar energy needed to support the 
photosynthetic activity of lower crown branches causing 
their gradual suppression and ultimate death. Dead and 
dying branches are subsequently attacked by fungal agents 
weakening their attachment to the tree bole. The structur- 
ally-weakened branches are then sloughed from the stem 
by gravitational and wind forces. 

The retention time of branches after death may be in- 
fluenced by branch diameter or by qualitative andlor 
quantitative antifungal extractive elements within the 
branch tissue. Fungal agents probably require longer time 
intervals to structurally weaken large diameter branches 
than small branches. The fungitoxic capacity of extractive 
elements or specific chemical compounds contained in 
branchwood extractives may be additional factors respon- 
sible for natural pruning characteristics. If chemical prop- 
erties of branch extractives and branch size are indeed im- 
portant f actors related to natural pruning ability, elucida- 
tion of the genetic control of these characters would be 
important for genetic improvement of selected forest tree 
species. Investigation of pruning in terms of retained deacl 
branch susceptibility to wood decaying fungi, although 
implied in the literature (CHANC, 1962; SLOCUM and MILLLR, 
1953), has not been previously considered. 

Pinus virginiana (MILL.) normally exhibits poor natural 
pruning characteristics even in densely stocked stands. 
Retention of dead branches for extended periods has been 
attributed to the large amounts of durable branch heart- 
wood (SLOCUM and MILLER, 1953). Presumably, the chemical 
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components in the wood complemented by branch size 
provides resistance to fungal degration. 

Genetic variation for natural pruning in P. virginiana 
was found on the Lee Experimental Forest3) by BAILEY et al. 
(1974). Adjacent well-pruned and poorly-pruned mature P. 
virginiana were observed growing (under similar environ- 
mental conditions) at various locations on the forest. 

The primary objectives of this study were to compare 
rates of fungal degradation of dead retained branches from 
the two selected populations and to compare the percentage 
and phenolic composition of ethanol-benzene extractives 
in dead branches of the two select populations. 

Literature Review 

Natural Wood Durability 

Wood durability of living and harvested timber is of con- 
siderable interest to plant pathologists. Research has fo- 
cused primarily on host-saprophyte- and -parasite relation- 
ships involved in natural fungal inoculation and rates of 
cellulolytic degradation (HART and HILLIS, 1972; HANOVER 
and HOFF, 1966; JORCENSEN, 1961; LI et al., 1969; LOWMAN, 
1970a; LOWMAN, 1970 b; RUDMAN, 1963; and SHRIMPTON and 
WHITNEY, 1968). Due to the unique chemical composition of 
pine extractives (Mrnov, 1961) a substantial amount of re- 
search has been attempted to determine the importance of 
these extractives as factors responsible for natural resist- 
ance to wood decay (JORCENSEN, 1961; LOWMAN, 1970b; 
SHRIMPTON and WHITNEY, 1968; and THIELCES, 1968). 

Much of the research attempting to determine the fungi- 
toxic effects of extractives employ in vitro procedures. 
RUDMAN (1962, 1963) believes erroneous results may be ob- 
tained from such techniques and the use of natural sub- 
strates in their original form provides results more com- 
parable to natural conditions. Extrapolatioii of in vitro 
techniques may be complicated by antagonistic or synergistic 
effects of host extractive compounds (LI et al., 1969; LI 

et al., 1972). Despite the complexities encountered when 
assessing the inhibitory effects of extractives on fungal 
growth by in vitro techniques, such methods do provide 
valuable information concerning the possible mechanisms 
responsible for maintaining wood integrity. 
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