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:ifications vary greatly. Usually, whole trees that are below a certain D.B.H. 
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The practical reasons for setting such restrictions are obvious, but they are probabt 
part of the source for the conflicting evidence about the relationship between s 

iity and production. The greater the density of a stand, the slower thediameter gro 
11 stem components, including branches. Therefore, the denser a stand, the smaller 
xrtion of the total amount of wood that is included in merchantable or even "to~r 
ic volume. When production is assessed in such terms, it often appears to be higherj 
ierate levels of stand density, such as those left by thinning, than at higher s" c 

sities. The larger the restrictive minimum diameter set on measuredcubic volume, 
reaccentuated is the effect; it becomes even more pronounced if production is meas 
he American board·foot unit. Although such practical mensurational adjustments 
llded the scientific study of controlling stand production, they haveadvantages in 0
~ting the technology of thinning, especially if the nature of their effects is reco 

eEffect of thinning on Stand Production 

;Ure 4.5 shows three alternative interpretations that have been proposed about 
onship between sland production in gross merchantable cubic volume after thi 
1density to whichstands were reduced in thinning. Stand density is expressed in 
a after thinning, and cubic volume includes stemwood to minimum diameters 
hes (l0 ern), ProdUction is expressed as gross periodic annual increment during ~. 
5-15 years between thinnings. Gross production includes wood laid down on trees~. 
d during the periOd; net production would ordinarily deduct the entire volume of 
~8 and will be discussed later. In Fig. 4.5, all the differentially thinned stands 
l1pared are of the same single species, the same age, and on the same site. In 
'rds, stand densityafter thinning is the only independent variable. 

The first interpretation (A) is that production increases right up to the highest 
Stand density that can be maintained in nature. Any vacancy in the growing s 
mted as reducing total volume production. . 

It may be wellto digress here to point out that there is a long-standing P 
jer which it is presumed that Alternative A is represented by a straight-line relatio' 
has been common in North America to predict yield from adjustments of s 
rmal yield tables.These tables are based on stand densities equal to or only slightl 
In the highest ones attainable but such densities are so uncommon as to be abn 
the ordinary sense of the word. Predictions of yield are often made by the si,: 
nimption that a stand that has 80 percent of the "normal" stand density will giV'1 
tcent of the "nOrmal" production. This assumption would be correct if 20 pe: 
~ growing space of the stand were vacant and remained so throughout the roo 
though most stands have some permanent vacancies, these tend to refill to some eXl 
refore, the aSSUmption of a straight-line relationship between stand density and 
ction would generally lead to underestimates. Thinnings are supposed to be light en 
It all vacancies soon fill up again.., 

Alternative Awould probably fit the relationship between total production o.f) 
uter and stand density, except that production might decline at very high densi 
...~dv_oYe[crowdf'(LWU1d~oweYer,_it is clear that when production is asse: 

Chapter 4 / Management of Growth and Stand Yield by Thinning 85 

A 

f t1 
5 
o 
.-i o

'8
 
~ :a
 
~~
 

~ 

~! 
+>cP Bd~

EllS
fliu..c: 

~ l t 

-... 

1lS 1IlIat 
d~:s 
:g.~ 
... ,Q

ttl 
Q, 

:a 
~ 

1 
IlS 

c 

~ 
ts t 

o -... 
Stand density, square meters 

per hectare 

Figure 4.5	 Graphs depicting three hypotheses about the effect of changes in stand den­
sity, induced by thinning, on the production of merchantable stemwood in 
pure, even-aged stands, all of the same species, site quality, and age. See text 
for discussion. 

grOwing space up to those levels at which excessive competition is postulated to restrict 
prOduction. This interpretation received its greatest impetus from studies by Mar.Meller 
~947, 1954) and others in Scandinavia. Alternatives Band C rest on the assumption that 

IIoccupancy of the growing space can exist at comparatively low levels of stand density. 
.The data graphically presented in Fig. 4.6 indicate an effect of differences in site 

qUality that may partly clarify the situation. The data are from observations ofmany thinned 
stands of loblolly pine in the southeastern United States (Nelson et al., 1961). The data:re fitted by statistical techniques that were not obviously biased in favor of any of the 
b ee alternatives. On the better sites, production increased to nearly the highest levels of 

area, much as Alternative A would suggest. However, on the poorer sites, Alternative 
st fits the results. 

_It is quite possible that. on the poorer sites. seasonal moisture deficiencies or other 
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