
respiration response to high temperature or recovery from 
effects of high temperature. 
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Introduction 

The inheritance of compression wood has not previously 
been directly studied or for that matter, even seriously 
considered. It is the common belief that compression wood 
is formed as a direct response to inclination of the tree 
bole from the vertical. This explanation presupposes that 
trees within a species will not differ appreciably in tbeir 
response to a given amount of inclination from the vertical. 
In fact, WESTING (1965, P. 434), in his comprehensive review 
of all aspects of compression wood, went so far as to say: 

"Little would be gained by such a study, because 
structure, pattern of occurrence, and extent of forma- 
tion of compression wood are remarkably uniform 
from individual to individual and from species to 
species." 

TSis statement appears to be too sweeping. Evidence is 
presented in this paper that direct as well as indirect 
genetic control of compression wood formation exists and 
considerable inter- and intra-specific variation in pro- 
portions of compression wood occurs. 

There is good evidence that bole straightness is quite 
strongly inherited, at least in Southern pines. PERRY (1960) 
and GODDARD and STRICKLAND (1964) both showed that spiral 
crook in loblolly pine is heritable; MCWILLIAM and FLORENCE 
(1955) and NIKLES (1966) reported large gains in straightness 
for Open and control pollinated progenies from select par- 
ents. In a study of six-year-old Open pollinated progenies 
of select trees, WOESSNER (1965) found straightness to be one 
of the most strongly inherited characteristics. Evidence 
from a well designed heritability study of loblolly pine 
(SHELBOURNE, 1966) also supports these findings. On these 
grounds there is a strong probability of indirect inheritance 
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of compression wood through genetic control of bole 
straightness. 

Compression wood is also associated with branch devel- 
opment. It is found in the stem below the points of branch 
insertion (ZOBEL and HAUCHT, 1962). The amounts and in- 
tensity of such compression wood development are believed 
to be related to branch angle which itself has been shown 
to be moderately heritable (e. g. EHRENBERG, 1963; CAMPBELL, 
1958). 

Inter-generic differences in response to a given amount 
of inclination of the stem were demonstrated as early as 
1888 by KONUNCHUK (WESTING, 1965), who found that Norway 
spruce formed compression wood more strongly than Scots 
pine. Similar differences in response to slight inclination 
were observed for white spruce and red pine by RENDLB 
(1956). Large intra-specific differences in compression wood 
percentage by volume (up to 50%) were reported by Low 
(1964). He found that differences between trees in com- 
pression wood percent were only very weakly correlated 
with size and number of stem deviations, indicating that 
compression wood percent was in fact behaving as a pheno- 
typically variable, independent trait. It is not unreasonable 
to infer from this that, in direct contradiction to WESTING'S 
statement, study of compression wood might well yield 
evidence of inheritance of this characteristic. 

The investigation4) reported here involved a study of 
compression wood percentage, specific gravity, and growth 
rate in a number of Open pollinated (half sib) families of 
loblolly pine. This investigation is one of a series (SHEL- 
BOURNE loc. cit.) dealing with the inheritance of bole 
straightness, with the effect of differing intensities of com- 
pression wood on specific gravity, tracheid length and 
spiral checking of tracheids, and also the variation and 
relationships among compression wood, bole straightness 
and other traits. The latter study revealed that the widely- 
held assumption that amounts of compression wood formed 

') This study was one o f  a series connected with the International 
Paper Company-North Carolina State Cooperative Loblolly Pine 
Heritability Project partially supported by  N. S. F. Grant G-10680 
and N. I. H. Grant GM 11546-03. 










