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THE EFFECTS OF PRUNING ON THE GROWTH AND Dﬁ?ﬁiﬁ?ﬁﬂﬁ?
OF A DOUGLAS~PIR PLANTATION ‘

INTRODUCTION

Knots are the greatest ceause of defect in second~-
growth wood, Fleischer (14, ps 534) noted that the chilef
difference betwesn veneer of old growth Dougles~fir and
sacond-gréﬂch Douglas«~fir was the presence of many knots.
If this defect is eliminated, the quality of the pro=-
ducts derived from second-growth wood 1s greatly in-
creased, The means of ellminating this defect is through
the use of the silvicultural technique termed pruning.

Pruning not only will increase the quality of the
produet but also alds in fuviher menagement of the stand.
Cook (9, ps 467) has obaserved the following menagement
alds derived from pruning operations:

1. Pruning cuts bark pesling costs.

2+ Pruning alds logging and administration
efficlency.

3. Pruning reduces slash from thinnings end
final euts.

i, Pruning saves lopping brsnches off at the
final ocut.

Natural pruning does oecur in ¢losed stands of Doug~
las~fir but the time element prohibits the use of nature
@8 a pruning agent., Paul {25, pe 6) has found that in
Douglas~fir stands 100 and 150 years old dead branches

protrude along the entire merchantable length of moat



of the trees. Kachin {19, pe. 5), agreeing with Paul,

states that no commercially important quantity of clear

material develops before a stand is over 150 years old.

Since pruning is an expensive coperation and the

term of investment 1is long, it is essential thaet the

trees be pruned to the greatest intensity that is econom-

ically feasible without sserificing growth or endanger-

ing the tree's ability to compete.

Study Ot jectives

The objectives of this study were:

le

2e

3.

b

Se

To determine whether the intensity of pruning
on the area chosen for study significantly
reduced the rate of growth of the pruned trees.
To determine whether the intensity of pruning
on the study area decressed the ability of the
trees to compete,

To determine whether the pruning operation had
any effect on crown class movement and normele
ityl relationships.

To determine the rate of production of clear
wood,

To determine whether the rate of form class

1Baaad on the normal stand structure in MocArdle and
Meyer (21).



change was significently incressed by pruning.
6. To determine the effects of pruning on the pro-
duction of defects in the wood,

Secope of the Study

The study was éaaignné.to determine whether pruning
under the study ares conditions had any detrimental or
rdvantageous effects on stand or tree development.

The study was not designed to test the economics
of the pruning operation or to determine the value
of clear wood that hag been produced.

Two permanent sample plots were established two
years after the sctual pruning operation in order to make
possible the recording of any benefits that may be de~-
rived from the pruning treatment., This study involved
the remessurement of these two plots and the analysls of
the collected data. The study also included the analy~
#is of the growth end quality factors assoclaeted with
the individusl tree that are responsible for maxlmum

clear wood production,



THE STUDY ARRAZ

The study area, located in the Hebo plantation was
established in 1912 on the western slope of Hebo mountain,
five miles east of Hebo, Oregon. In December of 1935,
six 3~acre plots wers established to study methods of
pruning in second-growth Douglas-fir.

In April of 1938, two years after the mctual prun~-
ing operation, twe permanent sample plots were established
to study the effects of pruning on the stand and were
designated P.S,F.3 no. 23 and P.S.P, no. 24, Each plot
is one asere in size with a slope from 35 per eent to
40 per cent on a western aspect. Both plots were classi-
fied site IV. The soil 1s a dark eclay loam, moss
covered and rocky. P.8.P. no. 23 is locsted in an oris-
ginal pruned plot with the western boundary running
parallel to the bed of an intermittent stream. The
average elevation is 2,230 feet and the total number of
trees on the plot in 1938 was 3395. NKinety-seven trees
were pruned. P.S5.P. no, 24 is located in the original
control plot up the hill and sdjaeent to P.S.F. no. 23,

2The history of the study area was compiled from unpube
lizhed letters and reports on file at the Villametts
HResearch Center, Corvallis, Oregon.

3p.5.P. stands for osrmanent sample plot.



The average elevation is 2,300 feet and the total number
of trees on the plot in 1938 was 352,

The first plot measurements were taken in 1938.
Each tree was marked with a metal tag at or as near
diameter brest height as possible. The crown mitim‘
and diameter measurements at the tags were recorded for
each tree on both plots, Forty trees ﬁm each plot
were measured for total height. |

The plots were remeasured in 1944 and the results
were summarized but not published.”

The 1958 uémsmnta of these plots were taken
by the author and are reported as a part of this thesis.

4crown elassification adopted by the Society of Ameriean
Foresters (1944),




PROCELURES

The stend messurements in 1956 consisted of the re-
measurements of P.,3.P, nos, 23 and P.5.Fs no. 2lis These
remessurements were: A

1« The crown position of 270 trees on P.S.Fs no.

| 27 and 302 trees on P.8.P. no. 2k,

2. The diameter at tag height of 270 trees on

P.3.P. no. 23 and 302 trees on P.5.F. no. 2h.

3. The total height of the 32 previously &cloctéd

trees on P.8.P. no. 23 and 39 previously select-

ed trees on P.S5.7, no. 2h.

Diameter Growth Measurements

A sample comprising nine control trees and nine
pruned trees was used to study the effects of pruning
on dlameter growth. Each of the two permanent sample
plots was subdivided into nine egual sectors and from
each sector a dominant tree was rendomly drawn and an
{norement core collectsd., The radlal growth in inches

was recorded for each year from 1930 to 1958,

Qther Megsurements

The effects of the pruning operation on the annual
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height growth, form elass and clear wood production were
studied from a series of measurements collected from
felled treee., Since the trees within the permanent
sample plota‘eeuld not be felled, the sample trees were
teken from a one~chain width strip adjecent to the plotis,
This strip was divided into ten squal segments for each
plot and one tree from the codominant or dominant crown
position was selected from each segment so as not to
create excessive openings in the crown canopys These
twenty trees, ten pruned and ten unpruned, unﬁo~tal10d
and used in the following measurements, |

Height srowth was determined by measuring the
internodal distances from the growing tip to the year
1990, The total height of the tree was slso recorded.
The intarnwﬁal distances were messured to the nearest
tenth of a foot,

Cross~sections were cut from the bole at dlameter
breast height and at 17.5 feet from each tree and sanded
for more sccurate messurements of form class® relation-
ships. The annuel growth from 1930 to 1958, measured
from an average dismeter, was recorded to the nearest

one hundredth of an inch.

6Farm class is
defined ss!

igmeter inside bark a
anmeter outside 1

@



Sections containing knot whorls were taken from
the bole of each of the ten pruned trees at heights of
three, six, nine, twelve, and fifteen feet, This term
is referred to as the bele position. The knots were
sawn from the whorls exposing the knot as a spike knot.

From each knot the following measurements were recorded:

1.
2.

3.
4,

5e

6.

7

The boles position.

The major defects causing the additional healing

period beyond the normal healing period necessary

to grow over the knot stub,

a., Piteh deposit (natural defect)

b. Bark deposit (figure 2, a.) (natural defect)

¢, Poor eut (figure 2, b) (pruning operation
defect)

The presence of stain.

The healing period in years if no defect had

oceurred. (figure 1, year 1935 to a)

The healing period in years with the defect

added. (figure 1, year 1935 to b)

The inches of ¢lear wood produced measured

perpendicular to the growth rings at the

narrowest point., (figure 1, e)

The width of the knot measured parallel to

the cut surface. (figure 1, w)
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8, The length of the stub messured from the year
of pruning to the ocuter-most point of the knot perpen~
dicular to the growth rings. (figure 1, s)
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Figure l. A knot Section Showing the Measurements

Recorded from the Sample Knots

Pruning occurred at the year (1935).

The amount of clear wocd produced is (c).

The width of the knot is (w).

The growth ring (a) is the first ring that was
contlinuous irrespective of defects.

The prowth ring (b) is the first ring that is

continuous and without defect.

“he length of stub left after pruning is (s).

oo
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Figure 2. Sample Knot Sections Showing the Pruning
Defects of Bark Deposit and Poor Cuts. (The
arrows indicate the year of pruning)

a., Defect of trapped bark
b. Defect of poor pruning cuts

a. Initial saw contact (in photograph)



ANALYSIS OF DATA AUD RESULTS

Research in pruning has fostered several different
terms that are used to express pruning intensity. The
most common expression is the per cent of live crown ree
moval. The pruning intensity of the Hebo study area
based on the per cent of live crown removed is twenty-
nine per cent,’

The pruning intensity employed in an operation can
affeoct the regsults of the operation in several ways:

l. The growth of the individually pruned trees

may be reduced,

2, The reduction of growth of the pruned trees
could, if great enough, chenge the condition
of the stand.

3« The amount and quality of the clear wood pro-
duced may be affected,

These three basic effects will be analyzed by using

the following individual factors:

 TThe average height growth in 1938 was L3 feet, Since
the mean annual height growth to 1938 was 1.5 feet,

the average height in 197%% was L0 feet. At the 3 foot
level some dead knots were encountered, thus the lower
i feet of the tree wes assumed to be supporting dead
branches, Since the averape pruned height was 15.5 feet
and lj feet of this consisted of dead branches, 11.5 feetl
of live crown was removed, The per cent of live ¢rown
removed is 11,5/40 which is equsl to 29 per cent,
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1« Diemeter growth

2+ Helight growth

3+ Form oclass

L. Clesr wood production
5¢ Croun class movement

6e ¥Normality relstionships

7+ Incldence of decsy

The inocrement core messurements taken from the
eighteen randomly drawn trees within F.S.P., no, 23 and
PeS.P. no. 2l were used to study dismeter growth, A
linesr regression between the annual diameter growth
of the pruned trees and the annual diameter pgrowth of
the unpruned trees was computed for the perlod sinece
pruning, The regression coefficlent, which is the
slope of the line in the linear regression equation
y=a+ bx wna‘raund to be 1,025 whieh indicstes that
besides the differences in the populations at the begin-
ning of the data period, designated by “a", no signifi-
cant differences over the data periocd occurred due to
the pruning operation, If a difference had occurred,
the slope of the line would have been gﬁaazar or less
than 1.



The reduction in height growth of the pruned trees
could easily jeopardize the crown positions of these
trees, and thus height growth becomes a critical factor
in the position the pruned tree maintains in the stand.

The height growth data collected from the twenty
felled trees selectively pileked aslong the ocuter edge of
PeBePs noy 23 and P.8,.P, no, Eh.weru used for the analy~
sis of height growth. The average height of the unpruned
trees was 75.0 feet; for the pruned trees it was 80.4
feet, A linear regression between the annual helght
growth of the pruned snd control trees was determined.
Oraph 1 represents the linear regression for helight
growuth,.

A "o" value of 0.737 was obtained which would indie
cate an appreciable difference between the two popula~
tions, The difference develops from a change ocourring
in the later stage of growth. The two populations are
the same at first but change during a period from about
1946 to present, This essumption is substantiated by
the eccumulative height growth curves (greph 2), which
shows the pruned end unpruned trees following essentially
the seme trend throughout the data period, except for
the ineresse in height growth, since 1946, in the pruned

trees,
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Graph l. A Linear Regression of Annual Helght Growth
of Pruned Versus Unpruned Treess

_y
i

T

Annual Height Crowth of Pruned Trees - Feet

—+ t
1

2 .
Annual Height Growth of Control Trees - Feet
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Graph 2.

Accumilative Eeight Growth During the Data Pariod for tha

Pruned and Unpruned Trees

Unpruned

,?runed

1930

Data ?cried_n Years

1958

91
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It cen be concluded that ne loss or gain in helight

growth occurred due to the pruning operation.

The reduction of log taper signifies an increase
in form class and consequently an incresse in the guality
of the product, Several investigators have suggested
that pruning inoreasses the form class at a faster rate
than the normal inerease in unpruned trees. Cline and
Fletcher (8, p. 10) and Smith (32, p. 262) suggest that
fmprovement in form class ias likely to be sccelersted
slightly by pruning, Young and Kramer (36, pe. L77)
have shown that in loblolly pine the distribution of
growth on the bole after pruning tends to make the
aﬁapo of the bole below the erown approach that of a
eylinder, Marts (21, p. 206) reports that taper is
reduced with pruning in longleaf pine,

Form ¢lass ratios were derived from the sections
cut from the twenty felled trees taken from the edges
of P,8.P. no, 23 and P.5.P, nos 24 The direct measure~
ments included the average diameter inslde bark at 17.5
fest for each tres and the average diameter inside bark
at 4.5 fest for each tree, |

To change the expression dismeter inside bark at
L5 feet to dlameter outside bark at L.5 feet the
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equations developed by Johnson (17, p« l=3) were employ~
ed, The basic sguations are: |
(trees LO" and larger)
Dismeter growth cutside bark = wood growth x 1,182
(trees 9,9" and smaller)
Dismeter growth outside bark = wood growth x 1,104
The form ﬁlnan ratio was then computed for each year
from 1930 to present. Linear regressions were computed
for the relationships of form class against years for the
pruned and unpruned trees.

Table I. A Comparison of the Chaenge in Form Class from
1930 to 1958 for Pruned and Unpruned Trees

Clase Regression Coefficientt
{"p" values)

Form Class of
Pruned semple +01039

Form Class of
Unpruned sanple « 00947

laegresainn’aaarticicnts computed for annual form class
for the 1930 to 1958 period, ,

By anslysis of covarisnce it was shown that the re-
gression coeffiecient of the form classes of pruned trees
was not significantly different from the regression

coefficient of the form classes of the unpruned tress.
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It 1s therefore concluded that for the period between
1930 and 1958 pruning did not improve the form class of

the trees.

Log guality is dependent upon the smount of knot
free wood produced. Factors affecting the quality in-
clude the growth rate, length of pruning stubs; knot
dsfects, and the bole position of the knetc;

The growth rate of the pruned trees must be maine
tained st the maximum ra#» to receive the maximum return,
This cannot be at the se#ririca of guallity, however.
Paul (2L, p. 682) sta&aaithaﬁ-uno of the silvisultural
objectives in improving the quality of second-growth
Douglas~fir ig the maintenence of & uniform growth rate,
Paul (27, p. 17) further states that ten rings per inch
is the minimum number for old growth quality. Flelisher
(14, ps 537) agrees with Paul., Aecording to Dilworth
(11, pe 69, Tla, Tle) eight rings per inoh is the minie
mum number allowed for no. 1 and no. 2 peeler logs and
no. 1 saw logs in Douglas-fir.

The averasge amount of clearwood produced based on
the messurements of 113 knot sections was 67 inches
(Table II). Since the average heasling time with defect
added was 9.5 years (Tebls II), .67 inches of clear wood



Teable II. Analysis of 11% Sectioned Knots in Relation to Bole Position

Bolel Average Aveéaga Average Aiaraga Average? Defects3
Position Length Healing Amount Healing Enot
of Period of Time tize
Stub of Clear Plus
Stub Wood Defect Poor Cut Stain Bark Piteh

Feet Number | ,

from of ,

Base Knots Inches Years Inches Years Inches (No,){W) (No.)(W) (Wo.){W) (¥o.)(W)
3 31 W36 9.1 62  10.6 «62 3 10 15 5% 5 18 6 22
6 35 s?.‘? 7 . 3 ) 162 3 QS ,?8 ’ ? 23 1? 61 6 19 q 2?
9 24 .21 5.8 .73 746 .81 8 38 11 52 L4 19 5 24

12 18 »26 8.0 65 10.5 +99 1 6 13 82 3 19 2 13
15 5 .26 By W75 10,2 68 2 5 b 91 1 23 1 23
Average: 427 TeT  o67 9.5 .78

1 ?he bole position is the point on the bole messured in feet from the base of the tres.
2 pourteen knots were not recorded due to mis-judgments in cutting sections.
3 Tuenty~four knots of the total econtained two defects, the rest only cne.

The (W) weighted values were determined by

noel L2 2 per bole poslition ¥ , o , ,
mots sempled por Bols postilon x Totsl No. of ngta Ssctioned.

02
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was produced in 13.5 years. This is a rate of twenty
rings per inech,

Figure 3 shows a section with an average growth of
twenty rings per inch and a2 section from an unpruned
tree.

The growth of the sample trees eould then be two
and one~-half times ase greast and still meet the ring per
ineh requirements for no., 1 end no, 2 peeler logs or
no, 1 saw logs. The growth rate could bes increased three
and one-third times and still meet the requirements for
no. 3 peeler which 1s six rings per inch, Al a growth
rate of six rings per inaﬁ gince pruning the section in
Figure li would have added radial incrsment growth equal
to (b) rather than its actual growth equal to (2).

The stub left after pruning hae a direct effect on
healing time. The longer the stub the longer it takes
to produce clear wood, Table II indicstes this., The
knots from bole position 6 are inconsistent with this
statement. It would seem unlikely that growth would be
accelerated at this paaition‘and not at the highar
positions,

The bole position of the knot is important when
comparing it to the knot size or the incidence of pruning
defeets., The knot diameter inereases with the increase

in height on the bole, Data at bole position fifteen is
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Figure 3. A Comparison of Knot Characteristics in Pruned
and Unpruned Sections

Unpruned section

Pruned section with the
growth of 20 rings/inch
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Figure li. A Section Showing the Present Rate of Growth
and the Pro jected Growth That Could Have Been
Attsined without a Reduction in Quality

o
i

The present growth rate

o
il

The growth that would have been obtained at
a rate of six rings per inch since pruning.
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not in accord with the gbove statement probably due to
the lack of insufficient data. Paul (25, p. &) states
that the diameter of brenches at the time of death
sverasges from about one~half inch near the ground on
sites II and III to 1.6 and 1.2 inches, respectively, in
the upper portions of the tree. Although most of the
1imbs removed from the study trees were allve, the
figures from Fasul's study and Tsble II compare favorably.
Even though knot sige increases as helght Increases,
there is no effsct on the healing peried or occurrence
of natural defect (Table II), This conclusion agrees
with Anderson (1, ps 1l1) who found that the diameter of
the pruned branch has less effect upon healing time than
the stub length and rate of diameter growth of the
pruned tress,

The defeets of stain, bark and pitch are reasonably
constant throughout the range of bole positions (Table
II). The defects caused by poor pruning conslstently
rise with the inereasing bole position except in the
ingtance of bole position twelve., This figurs may be
in error due to sample size. This result would be exe
pected since the higher the pruning operation, the more
difficult the performence of the operation. The size of
knot also becomes larger with increasing height which
would inerease the possibility of a poor pruning job.
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Defects add to the healing perlod., Table I1 shows
thet an average of 1.8 years additional growth was re-~
quired before eclear wood was produced due to defects,
The defect of stain occurred three times as often as
the defect of trapped bark or piteh. The defects were

not large and many of them would becoms insignifiesnt

if the maximum growth rate was achleved,

Crown class movements are an indiocation of the
effects of pruning on the gtand condition. Slaubaugh
(30, pe 905) found that the point red pine lost dominance
corresponded to the point at which helght and dlameter
growth were reduced. FStein (3, pe. 354) reports that
when 25 per cent of the live crown was removed from
Douglas=fir, only the normal number of trees dropped in
crown class. No trees, however, dropped inte the supe
pressed or dead classifications in thirteen years.

At the end of twenty years, seven mors years than
reported by Stein, the pruned trees in P.5.P. no. 23
show thet at least 6.3 per cent (Teble III) of the
pruned trees dropped below the codominant crown position.
The one dead pruned tree appeered to have lost its top
during a wind storm., At the normal rate reported by

Stein (M, pe 354) en additional eighteen per cent of
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the domingnt trees could have dropped into the codominant
clase and still be normal, Thirtye-three per cent of the
trees dropped to the codominant position whiech would not
appear to be excessive if the sdditional seven years 1s
consldered,

It would sppear from this reasoning that no exces-

sive crown movement ococurred due to ??ﬂﬁiﬂﬁas

Table III, Crown Class Movement of the Pruned Trees in
Permenent Sample Plot no. 23

Crown Class

Dominant 97 : :
Codominant - - 3%
Intermediate - - 3 3.1
Suppressed - - 2 2.1
Dead - - }. lli

If pruning affected the stand development, the pruned
stand's relationship with normality should vary from the
relationship of the control stand to normality.

The helght of the pruned plot (Table IV) shows &
greater increase than the height of the unpruned plct;

alt was impossible to get up a normal rate of crown move~
ment for the eontrcl stand due to insufficlent erown
position deta for the year 1938,



Table IV. HNormality Ralatienghips of Permanent Semple Plot no. 23 and Permanent
" Sample Plot no. 24

Plot Your Age Site Yo. Basal ___ Volumes
Index Trees Area Cuble International Scribner

(Yr) (Ft) (Pet) (Pet) (Pet) (Pet) (Pct)

(Pruned) 23 1938 28 111 18 89 100 339 -
1“% E% 1% 27 112 13% 310 2,562
195 4 120 Ly 126 13 160 457
meendi 2B OB 8 3 H ap
1958 1ML k2 122 118 {?2 g7

1?ha {Pet) are the percentages of the actual figures to the normal values
taken from McArdle and Meyver (21).

ie
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‘The effect of the inoresse in height growth in plot no,
23 is not evident in the normesl volume relationships
(Teble IV). The basal area increased the ssme percente
age in both plots. The volumes have reacted similarly
for both plote, The high percentages in the volume
groups and low percentages in the number of trees is due
to the plented nature of the stand.

The inorease in height growth ean most likely be
attributed to one of two thinpgs; either the slight in-
crease in helght growth due to the removel of 25 per eent
of the crown asg reported by Issse (17, p. 12) and Stein
(%, pe 354) occurred, or the local site condition on
P.S.P. no. 23, which is located adjacent So an inter

mittent streem bed, was better for growth than the local

gite condition on P.S5.P. no. 2l

In a study of decay in Douglas~fir, Boyce (k, p. 6)
found that 83 per cent of Fomes pini entered the trees
through knots. The elimination of iknots, therefore,
should decrease the likelihood of Fomes pini entering
the tree, Pruging eliminates the knots, The fear that
pruning itaalr/mn& induce rct was challenged by Childs
(7, pe 2) who found extensive decay developing in on1§

three out of 253 dissscted pruned trees, He further
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found that 45 of the 253 trees contained signe of slight
decay or discolorstion, bui that evidence suggests that’
rot penerally dies when the pruning wound is completely
elosed, In the trees he studied Anderson, {1, p. 18)
found no evidence that pruning induces infection by
decay fungi,

In not one of the 113 knots dissected in this
study was a sign of decay detected, This finding sube
stantiates previcus studies indicating that pruning

will not ineresse the incldence of decay.
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DISCUSSION

Diameter growth appears to have not been affected
by the removal of 29 per cent of the live orown. This
agrees with th# literature which indicates that diameter
growth is only slightly, if at all, affected by the
removal of 29 per cent of the live crown. |

 Barrett and Downs (2, p. 508) reported a slight
loas in\grawth in eastern white pine, Slash pine, accord-
ing to Bennett (3, p. 638) was not affected. Slaubaugh
(30, p. 906) founéd no decrease in diameter growth in red
pine. Western white pine, as reported by Helmers (16,
ps 674), was not affected, but Buchanan (6, p. 365) shows
a slight loss in growth, but not significant. Hallin
{15, ps 2) and Mowat (22, p. 3) found no significant
loss of growth in pondeross pine, Douglas~fir does
not seem to be affected at this intensity. Stein (34,
Ps 354) and Finnis (13, p. 18) showed no less of growth,
but Isaac (17, pe 7) found a slight increase due to the
removal of 25 per cent of the live crown,

Height growth also has not been affected by the
removal of 29 per cent of the live crown, Other studies
have produced similar results. A slight loss with a
quick recovery wes noted in sesstern white pine by
Barrett and Downs (12, pe 598). Bennett (3, p. 638) in
slash pine, Yaung‘anﬂ Kramer (36, pe L76) in Loblelly
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~ pine, Hallin (15, p. 3) end Mowat (22, p. 3) in ponder-
osa pine all reperted no loss in height growth.
Slabaugh (30, pe 906) found height growth in red pine
elightly reduced by this pruning intenszity as <did
Buchanan (6, pe 366) in western white pine and Dahms
(10, p. hhly) in ponderosa pine. Conversely Helmers
(16, py 676) found western white pine slightly stimu-
lated by the removal of 25 per cent of the live erown,
This slight stimulation is alsc reported in Douglas~fir
by Stein (34, pe 354) and Isase (17, p. 8). Finnis (13,
pe 18) found no loss or ineresse in height growth in
Pouglase~rir,

The 1dea that an increase in helght growth may ccour
with a small reduction in the crown as reported by Isaac
and Stein is based on the theory that the lowsr branches
in a dense stand do not synthesize enough nutritionel
products to sustain themselves, snd thus they must
borrow nutrients from other parts of the tree. If
these limbs are remgved, the excess nutrients can be
used in other parts of the plant to accelerate growth.

Although the form class computationa indicste that
there is no acceleration of the normal form class range
in the pruned trees, the scceleration may be present at
a8 lower point on the bole. Young and Kramer (36, p. L478)

state that the diemeter growth at any place in the erown
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iz not affected by the amount of crown bei@u that placa‘
and the distribution of growth on the bole tends to

make the uhnpé af the bole below the erown spproach

that of & cylinder, Since the average pruned height

is 15.5 feet, the messurement at 17.5 feet is aectuslly.
locntad’in the crown on the average tree and is not
affected by the degree of pruning. The diametsr growth,
according to Young and Kramer abovc; would be greater

at fifteen feet or right below the crown, becoming
progressively leas moving down the bole. This may exe
plain th§ finding that as the poor pruning cuts increased
in the weighted number progressing up the bole (Tsble II),
the healing time in years (Table II) tended to decrease
while progressing up the bole,

The average dimmeter growth in the past two decsades
hes been around twenty rings per inch. The most impor=
tant factor in determining final pruning profif, state
Shaw end Staebler (29, p. 1), is gpnorally the aversage
rate of diameter growth on the prgnod section., The mini.
mum profitable growth rate they suggest 1s fiftisn rings
per inch, This points out the resl necessity for fcllqwm
ing the pruning operation with other cultural operations
in order to maintain adequate and uniform growth., Uni-
formity of growth, states Paul (2L, p. 682), can hardly

be expected in second-growth stands without recourse to
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thinnings. He alsc states that pruning should be done
early and allow thinning to control growth.

8ite quality has an important bearing on woeod
quality, Paul (25, ps 12) found that trees on sgite
quality IV contained about one and one-half times more
knot whorls per unit of tree length than on site quality
II. Pruning then, could be coneidered more essentisl,
from the stendpoint of quality, on sites of lower quality
such ss the site IV in this study,

Pruning ias a silvicultural technique that is des~
tined to pley s big role in the new era of second-growth
management, Cook (9, pe. UB7) very clearly illustrates
the need for pruning in this statement: "If our managed
forests yield nothing better,” (meaning no. 2 and no, 3
common lumber), "our silvicultural efforts will have in
some part at lesst, falled of their proper objective,

whieh should be to grow quality as well as volume.”



SUMMARY AND CONCLUSIONS

A forty=six year old pruned Dougleas~fir plantation
near Hebo, Oregon was used to study the effects of prun~
ing on the growth and development of the stand. The
field measurements included the remeasurement of the
permanent sample plots and sample tree msasurements
involving baight growth, dliasmeter growth, form class
relationships, end clear wood production,

The reduction of the erown by 29 per cent does not
appear to have affected the stand to any measurable ex-
tent, The growth of the stand has been slow and clear
wood production is far below optimum, but this slow
growth does not seem to be due to pruning in eny
respect. Defects caused an increase in the healing
bariod, but if meximum growth were realized the healing
period would not be greatly affected,

The following general conclusions that can be drawn
about the trees In this study are:

1. The removal of 29 per cent of the live erown
does not gignificantly increase or decrease
the height or diameter growth of Douglas«fir,

2., The form class measured at 17.5 fest is not
sccelerated in relation to the normal inerease

when the pruned height is 15.5 feet,
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The poor cuts due to the pruning operation in-
crease as the operation moves up the bole.

The removal of 29 per cent of the live erown
does not alffect the crown class positionsg of
the pruned trees,

The entrance of wood rotting fungl into the
pruning wound is not a serious problem in
sscond-growth Douglas~fir,

The length of stub left after pruning hes a
direct effect on the length of time before

clear wood production begins.
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APPENDIX



Table V. Statistics of the Live Stand in Permanent Sample Plot no. 23 and
Permanent Sample Plot no. 24.

" Dominant and Gow-
Basal dominant Trees

\ Area  Average Average

Date Age Grouth 8ite Site Humber in dubehe height
Plot Hessured Year Perlod Ind ual it of Tre. Sg.Ft, inches feet

23 1938 28 - m v 121 10191 8.2

1 3 ag 6 110 X? 331 152 .,0 19 uo 4
2h 1938 28 - 109 Iv s 91.7} 7.3 42
195% Eg 6 110 iv 350 xua.g 9.1 57
19 - ik 111 v 302 212.5 11.4 76

1fho increase from 1938 to 19L) 1s due to fallure to tag a few amall trees.

of
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Teble VI. Periodic and Mean Annual Increments and Vole-
umes on Permanent Sample Plot no. 23 and
Permanent Sample Plot no. 2.

Periodiec Annual Increments

Volun
Basal oard Fee' oard reet
. Ares Cubie Inter- - Seribner
Plot Period Sq,Pt. Feet national i"
23 1938194k 8,) 297 1,62} L81
19; «195 3» 171 3-, 350 1'292
2 1938-194Y 8.5 29 1,635 286

194li»1958 5.0 21 1,190 272

Mean Annual Incroments

Date  Basal Feat Foard Feet
Meas~ Ares Cubie Intar- Seribner
Plot ured Sq.Ft, Fee " ,

> ookt o @m
19 b5 146 42 12l

2l 13&@ 3e3 6 185 0
1 .l 1 1 '
195 k;h 1§§ 221 ng
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Table VI, Pericdic and Mesn Annual Increments and Vol-
umes on Permanent Cample Plot no. 23 and
Permenent Semple Plot no. 2. {(Continued)

Board Pest and Cubic Feet

§tend 6.67  Stend Li.o"
ané Greater and Greater

Date 2 Volume Igtoxnatianai 3cr%bnar

23 1938 2,018 7:021 210
19 7,027 35,665 21,163

& ig&g 31527 11903 1,713
1088 & 31,727 15,1,80






