
J W E N I L E  WOOD: I T S  PROPERTIES IMPACT ON THE 

VALUE OF SECOND-GROWTH FORESTS 

SUMMARY 

~ouglas-fir lumber from coastal British Columbia commands 
premiums on world markets because of its superior strength. 
However, competitors in other countries claim that the strength 
advantage of Douglas-fir lumber will not be maintained as 
harvesting shifts from old-growth forests to second-growth stands. 
Forintek Canada Corporation established the Douglas-fir Task Force 
in cooperation with the B.C. Forest Service, Pulp and Paper 
Institute of Canada and industry to address this urgent concern. 
Research into juvenile wood shows that the problem is real, and a 
decline in the quality of lumber and yield of pulp can be 
anticipated. However, the Task Force has identified a potential 
forest management/technological solution which should be supported 
by all agencies including the Ministry of Forests. Details are 
outlined later. 

The problem, which was traced to the inferior quality of 
juvenile wood, is not limited to British Columbia. End products 
from conifer plantations around the world are affected. In the 
past, B.C. has benefited from the unique quality of old-growth 
forests. Every effort should be made to maintain the standards of 
strength and quality that our overseas customers have come to 
appreciate. 



INTRODUCTION 

In 1985, Forintek showed that the density of wood in the first 
20 rings of coastal Douglas-fir is low relative to that of later 
rings. 
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Research by the Douglas-fir Task Force identified a core of 
wood of low density in the interior of 60-year-old trees from 
second-growth forests. The core accounted for approximately 50% 
of the total volume. This wood is termed core wood or "juvenile 
woodw. The outer shell below the crown is referred to as @5nature 



Further research showed that juvenile wood is formed within 
the crown of the tree. This wood occupies that part of the annual 
ring (see figure below) which extends downward to a point 4 
meters below the base of the crown (B). Mature wood of higher 
density is formed below q'A1l. A series of transition points (A,, A*) 
traces the lifting of the crown, and defines the inner core of 
juvenile wood (i.e. crown-formed wood) and outer shell of mature 
wood. 

Juvenile wood is also found in old-growth trees in roughly the 
same quantity as second-growth trees. That is, trees from both 
sources have juvenile cores of approximately the same dimensions. 
Old-growth trees differ in that they are much older (250-500 years) 
and have had an opportunity to accumulate more mature wood, thus 
reducing the proportion of juvenile wood from 50% to possibly 10 
or 20%. Consequently, juvenile wood has not been of great concern 
in old-growth forests. 



PROPERTIES 

Not only is juvenile wood of relatively low density as shown 
above, but it is: 

prone to greater shrinkage along the grain than mature 
wood 
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comprised of relatively short fibers 

FIBER LENGTH (mm) 

. Mature 



has some undesirable chemical properties including a 
high lignin content. 
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The density and strength of individual boards declines as the 
proportion of juvenile wood increases. The following graph shows 
that boards comprised of mature wood (0% juvenile wood) will resist 
12,000 pounds/square inch in contrast to 8,000 pounds for boards 
consisting of 100% juvenile wood. 



The longitudinal shrinkage of lumber with juvenile wood is 
relatively high. Furthermore, pieces composed of both juvenile and 
mature wood shrink by different amounts within the same board. 
~ifferential shrinkage causes excessive warping. 

The low density, high lignin content and short fibers of 
juvenile wood translate into lower pulp recovery, lower chip 
density, and paper which is less resistant to tear. 
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However, juvenile wood contributes to the production of a more 
balanced pulp and thereby has the potential to improve overall 
quality. This is particularly germane for mills which utilize 
sawmill residue consisting of slabs and edgings with a high 
proportion of mature wood. The addition of juvenile wood from 
thinnings and upper stem logs should permit the production of more 
grades of pulp, and better quality paper for specific applications. 



IMPACT 

Current visual lumber grading procedures do not recognize the 
juvenile wood content of boards. Consequently, there will be no 
immediate reduction in grade and value. The impact will come as 
future in-grade testing by the Canadian Wood Council establishes 
the allowable working stresses for the changing resource, and sets 
the strength standards for each species. It is quite likely that 
coastal Douglas-fir will lose the strength premium and extra value 
that it currently commands. The impact is illustrated in the 
following diagram which shows that boards with 0039% juvenile wood 
can meet current strength standards. Those boards with 40-89% 
juvenile wood which are currently graded as #1 and #2 will have to 
be degraded to #3. A11 lumber with 90-100% juvenile wood will have 
to be down graded to #3 or Economy. 
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Juvenile wood degrade in second-growth stands is predicted to 
decrease the value of lumber by 20 to 30%. The impact will be 
greater in widely spaced plantations because trees in these stands 
will have longer crowns and produce a higher proportion of juvenile 
wood. 

~inancial analyses of the discounted costs and revenues 
realized from growing, harvesting and manufacturing suggest that 
the recognition of juvenile wood will slow the movement towards 
wider spacing in plantations, lengthen rotations and reduce the net 
revenue returned by our forests. 



The occurrence of juvenile wood is not limited to the forests 
of ~ritish Columbia, Softwood plantations managed by competitors 
in ~ustralia, New Zealand and the united States are experiencing 
similar problems. Consequently, there will be a worldwide 
reduction in quality of lumber and yield of pulp from managed 
plantations. Planners must recognize the problem, and modify 
silvicultural practices and manufacturing processes to minimize the 
impact of juvenile wood. 

FUTURE 

B.C. is threatened by the potential loss of the premium which 
coastal ~ouglas-fir lumber currently commands on world markets. 
Increasing amounts of juvenile wood from second-growth forests is 
at the heart of the problem. Fortunately, the research that 
identified and anticipated the future impact of juvenile wood also 
sheds light on potential solutions for the lumber market. One 
possible scenario is outlined below: 

revise lumber grades to recognize the strength of 
individual boards 
encourage coastal mills to install stress grading 
equipment 
establish a pricing structure for machine stress rated 
(MSR) lumber similar to the system evolving in the 
interior of the province. The proposed system will offset 
the impact of juvenile wood by: . segregating weak lumber and preventing it from 

lowering the overall standard for the species . capitalizing on the strength of boards which 
currently exceed the existing standard by a wide 
margin. 

OTHER CONSIDERATIONS 

The preceding information applies to coastal Douglas-fir, and 
can not be extended to other species which are likely to exhibit 
different wood properties. Forintek has initiated work on 
lodgepole pine which will continue if funds are secured. Coastal 
hemlock and interior spruce are promising candidates for future 
research. 

The impact of juvenile wood on the value of logs and lumber 
from second-growth forests of Douglas-fir has been modelled by the 
Douglas-fir Task Force. The model, SYLVER, relates Silviculture 
to Yield, Lumber Value and Economic Return. This system, which 
produced the information in the preceding graph (lumber value/age) , 
also incorporates other variables that will alter the value of 
forests as harvesting shifts from old-growth to second-growth 
forests. Planting density, knot diameter, ring width, piece size, 



production costs (forestry, harvesting, manufacturing), assortment 
of lumber (size and grade), product value, revenue and financial 
assumptions are particularly relevant. 


