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Effect of Pruning on Growth of Western White Pme 

Austin E. Helmers1 

Pruning for production of clear lumber is being recognized more and more as a desirable silvi- · 
cultural measure. The author's study on western white pine confirms earlier findings on other 
species that not more than one-third of the line crown should be removed in any pruning operation. 

T HE growth response of western white pine 
to artificial pruning is of importance to 
forest managers in the northern Rocky 

Mountain region' because removal of branches 
offers a way of hastening the production of knot· 
free wood. Such pruning also has possibilities 
for getting rid of limbs bearing blister rust 
cankers that might invade the trunks of the 
trees. Hence the results, after five years, in a 
series of experiments which indicate how heav
ily western white pine can be pruned without 
serious injury, are of practical significance. 

STANDS AND TECHNIQUE 

In th~ fall of 1940 three tests were initiated 
to determine the height to which western white 
pine trees can be pruned without ·seriously re· 
tarding growth. The tests were located on the 
Kaniksu, Coeur d'Alene, and St. Joe National 
Forests, all in northern Idaho, in moderately 
open to very open stands, selected because these 
are the stands least capable of producing high· 

• quality wood without artificial pruning. In 
,numbers of trees per acre over 0.5 inch d.b.h. 
!the stand densities were approximately 1000, 
270, and 20(} on the Coeur d'Alene, Kaniksu, and 
St. Joe tests, respectively. The trees are un
evenly distributed on the three areas. The most 
even distribution is on the Coeur d'Alene test 
and the most uneven on the St. Joe test . 

.At the' time of pruning the trees were ~from 20 
to 30 years in age. Diameters at breast height 
ranged from 3 to 10 inches and total heights 
from 20 to 45 feet. All the tests are located on 
sites of good to excellent quality. The Coeur 
d'Alene and St. Joe tests are situated on gentle 
south-facing slopes !Tid the Kaniksu test is on 
a flat. 

Paired trees, alike with respect to d.h.h., 
height, and crown <;haracteristics were selected. 
One tree frotn each pair was pruned with a 
pruning saw and the other left unpruned as 
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a check. Pruning ranged in severity from 17 
percent to 69 percent of the live-crown length. 
In all, 112 trees were included in the experiment. 

Measurements ~f total tree height, live-crown 
length, height pruned, and d.b.h. were taken at 
the time the tests were started. Subsequently, 
height and d.b.h. growth have been measured 
annually for five years. 

RESULTS 

MORTALITY 

The most striking response to pruning occur· 
red among the heavily pruned trees. During the 
first three years following pruning,. 8 trees died 
among the 17 from which mor@ than 55 percent 
of the live crown was removed. None of the less 
heavily pruned trees died. It appears that about 
50 percent is the safe limit from the standpoint 
of causing serious mortality. 

HEIGHT AND DIAMETER GROWTH 

The removal of one-fifth of the live-crown 
length caused no appreciable reduction in rate 
of height growth (Fig. 1). Pruning away one
third of the live crown resulted in an average 
loss in annual growth of only 0.1 foot. However, 
greater live-crown removal resulted in serious· 
ly decreased height growth, a reduction of 36 
percent resulting from pruning away three-fifths 
of the live-crown length. Due to the mortality 
among heavily pruned trees, the growth data 
given for higher intensities of pruning do not 
tell the whole story. Only the trees of excep· 
tional vigor survived heavy pruning. 

There appeared to be a slight stimulation in 
height growth amounting to 4 percent of un
pruned tree growth during the first year follow· 
ing the removal of one-fifth of the live crown 

· (Fig. 2) . The stimulation was· lost in the sec· 
ond and .third years, and after the third year 
there was a slight decline in growth rate. How
ever, the average differences in growth between 
one-fifth pruned and . unpruned trees are so 
small as to be of no practical consequence. 
The safest conclusion is that removing one-fifth 
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Fig. I.-Effect of pruning on height growth of white pine during five-year period. 
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Fig. 2.-Annual height growth of pruned and unpruned white pine.' 
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Fig. 3.-Efiect of pruning on diameter growth of white pine during five-year period. 
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of the crown had little effect on height growth 
(Table l). 

Table I.-Comparison of Annual Height Growth of 
Pruned Trees with Unpruned Trees 

Proportion of Height growth by years.----.--
live brown 
removed 1940' 1941 1942 1943 1944 1945 

None 100 100 
One-fifth 104 108 
Two-fifths 100 92 
Three-fifths 100 71 

'Before· pruning 

Percent 
100 100 
104 105 
80 90 
44 60 

100 
100 
90 
55 

100 
88 
83 
67 

The rates of height growth of trees pruned 
two-fifths definitely declined. The greatest re
ductions occurred during the first two years. 
There was some recovery by the end of five 
years. The losses in height growth from three
fifths pruning w..ere even more pronounced. 

. Diameter growth fell off m~re rapidly than 
height growth as a ;result of pruning (Fig. 3). 
Removal of o'ne-fifth of the crown caused an 
average reduction in diameter growth of 5 per
cent during the 5-year period· as compared with 
no appreciable loss in height growth. Pruning 
away three-fifths of the crown caused a 73-per
cent drop in growth among the trees that sur
vived this severe treat'ment in contrast to a de
cline in height growth of 36 percent. 

The diameter growth rates of trees pruned 
one-fifth appeared to have recovered fully be
fore the end of the 5-year period (Fig: 4). The 
more heavily pruned trees have recovered some
what but after five years they are still lagging 
behind the unpruned trees (Table 2). 

Table 2.-Comparison of Annual Diameter Growth of 
Pruned Trees with Unpruned Trees 

Proportion of 
live crown 
removed 

None 
Oue-fifth 
Two-fifths 
Three-fifths 

---Diameter growth by years-

1941 

100 
94 
66 
27 

1942 1943 1944 

Percent 
100 lQO 100 

91 109 lOS 
65 62- 78 
23 9 37 

1945 

100 
103 
77 
45 

The· evidence from these experiments indicates 
that only about one-third of the live crown 
can be removed without su~stantially lowering 

the rates of. growth, both in diameter and in 
.height. This conclusion is in agreement with 
the work.of various writers in the United States 
. (1, 2, 3, 4, 5, 6) and in Europe ( 7); that from 
one-fourth to one-third of the live crown can be 
safely removed from other tree species. 

RELATIONSHIP TO STAND DENSITY 

It was observed that with a given intensity of 
pruning, the resulting loss in growth rate was 
greatest in the most open stand and least in 
the densest stand. 2 The same response was ob
served in the mortality that occurred during the 
first three years after pruning. In the densest 
stand, none of the trees with over 55 percent of 
their live-crown length removed died. But in the 
stand of intermediate density three out of five, 
and in the most open stand five out of six of the 
trees so heavily pruned died. This response is in 
harmony with the belie£ that the more heavily 
shaded lower limbs on trees growing in closed 
stands contribute less to the nutrition of the 
trees than the lower limbs on open-grown trees. 
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'From the standpoint of density, the term that ex
presses the most. distinctive character of the stands is 
"live-crown ratio", the percent ratio of live-crown length 
to total tree height, as used by Hawley and Lutz (5). 
Average live-crown ratios of dominant and codominant 
white pine in the three stands are 86 percent (mod
erately open stand) on the Coeur d'Alene, 95 percent 
(open stand) on the Kaniksu, and 99 percent (very 
open stand) on the St. Joe tests. 


