
Many forks were observed where there was no indica- 
tion of pathological or mechanical damage. It seems quite 
likely that many forks resulted from physiological control 
of apical dominance, in the absence of injury. On that 
basis, the relatively strong negative correlation between 
branch angle and number of forks at a whorl may indicate 
that the buds that potentially can produce the most steeply 
inclined branches, have the greatest tendency to become 
forks. The negative correlation between number of forks 
and number of branches per whorl lends support to this 
interpretation. 

Genetic contml of forking is necessarily related to causal 
the factors for forking. Insect resistance and frost hardiness 
are genetically influenced traits which were directly re- 
lated to the incidence of forking. Genetic control in that 
case would be indirect. Physiological factors which affect 
the incidence of forking may be under more direct genetic 
control. Considering the diversity of causal factors and 
related genetic systems, genetic control of forking by a 
few major genes is not likely. It is more likely that genetic 
control of this trait is quantitative in nature. 

Summary 

Multinodality, branching, and forking were studied in 
six wind- and nine control-pollinated families of Pinus 
contorta var. murrayana ENEGLM. This species typically 
produces multinodal annual shoots by (1) formation of 
multinodal winter buds, (2) late-season flushing, and (3) 
sprouting of latent buds. The first, or major, annual whorl 
in a season has more branches, and steeper-angled branches 
than minor whorls produced later in the season. Major 
whorls contained 80 percent of all forks observed. 

Branches had steeper angles in their first growing season 
than in subsequent seasons. This flattening phenomenon 
caused some very small branches in minor whorls to be 
classified as forks in the first season and reclassified as 
high-angled branches in the second season. Branches 
produced in each succeeding year had flatter angles than 
those produced in previous years. 

Average number of forks per tree doubled annually 
from the second through the fifth year. Insects caused a 
significant but small proportion of the forks: about 10 

percent in 1963. Frost injury was the apparent cause of a 
large proportion of forks, but the cause of many forks was 
not apparent. Lack of apical dominance due to physiological 
conditions was hypothesized as a probable cause of forking. 

Geneti,c control of branching traits and forking was in- 
dicated by large amounts of variution associated with 
families. Nonparametric tests of data on families for 
presence or absence of forks also indicated genetic control 
of forking. 
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The incidence of graft incompatibility with related stock in Pinus 
~aribaea Mor. var. hondurensis B. et G. 

By M. U. SLEE~) 2, and T. SPIDY~) 

Introduction 

Some grafted scions do not develop satisfactorily even 
though they appear to have become successfully established 
on the stock plants. This phenomenon is known as in- 
compatibility or uncongeniality and has received consider- 
able study from horticulturists (see MAHLSTEDE and HABER, 
1957; HARTMANN and KESTER, 1959; MOSSE, 1962 and numerous 
others). 

Failures due to incompatibility are a more serious prob- 
lem in forestry than in horticulture. In horticultural prac- 
tice grafts are made between scions of one clone and stock 
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plants of another clone, and when particular combinations 
of clones prove incompatible other compatible combina- 
tions with the Same attributes can be used instead. How- 
ever, the forester usually propagates selected breeding 
trees by grafting these not onto clonal stocks, but onto 
stock plants raised from seed. In these circumstances the 
proportions of grafts that become incompatible vary from 
clone to clone. Severely affected clunes may have to be 
omitted from the breeding Programme, and such omissions 
are, serious losses. In less severe cases the development of 
incompatibility also presents problems; incompatible grafts 
cannot be detected for some time after establishment, and 
their occurrence modifies irrevocably a planned graft lay- 








