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Fig. 10.18. Effects of site quality and age at first thinning on cumulative board foot yields (cut volume 
plus residual stand volume) of Central Hardwood oak stands (Gingrich, 1971a). In this example, stands 
were thinned every 10 years to age 80. Cumulative yields can be increased by starting periodic thinnings 
early in the rotation. 

defined in Figs 6.9 and 6.11). However, 
recent re-examinations of this principle 
indicate that, at least in some cases, gross 
volume growth continually increases with 
increasing stand density (for further dis­
cussion see Nyland, 1996; Smith et al., 
1997; Zeide, 2001). In either case, thinning 
directs the volume growth per acre to a 
smaller number of faster growing trees, 
while allowing the harvest and utilization 
of trees that would otherwise die from 
inter-tree competition. Consequently, con­
trolling stand density in oak stands 
through thinning can produce substantial 
increases in net merchantable volume pro­
duction (board feet or cubic feet) and in 
value even though total gross volume 
growth may be held constant or even 
decrease relative to unthinned stands. 

Oak stands in Kentucky and Iowa 
attained a maximum net growth in basal 
area of 2.9 ft2 acre- 1 year"! when they were 
thinned to a residual stocking of 50-60% 
based on Gingrich's stocking chart (Dale, 
1968). In comparison, the basal area of 
unthinned stands at 100% stocking grew at 
an annual rate of only 1.9 ft2, or about 65% 
of maximum. Net cubic foot volume 

growth (total growth less mortality) 
reached a .maximum at 70-80 ft3 acre- 1 

year"! when residual stocking was main­
tained at 60%. At 100% stocking, net vol­
ume growth was reduced to 50-60 ft3 

acre- 1 yeac 1 (Dale, 1968). Thinning oak 
stands to 40% stocking may further accel­
erate the growth of the residual trees and 
the net volume growth of the stand (Leak, 
1981; Hilt and Dale, 1989), but sawtimber 
quality may suffer from increased epi­
carmie branching. Below 40% stocking, net 
volume growth per acre decreases because 
growing space is not fully utilized (Hilt 
and Dale, 1989). 

Information on the response of western 
oaks to thinning is limited. The annual 
basal area growth of 40-85-year-old 
California live oak stands increased from 
0.5 to 2.1 ft2 acre-I when thinned from 180 
ft2 acre-1 to 100 ft2 acre -I. Basal area 
growth following thinning to 50 ft2 acre- l 

was 1.7 ft2 acre- 1 annually (Pillsbury and 
Joseph, 1991). Over the 5-year duration of 
that study, annual cubic and board foot 
volume growth were greater on the 
unthinned plots. In a stand of California 
black oak, tanoak and madrone with an ini­


