EARLY PRUNING OF LOBL().LLY PINE:
}LFFL(‘T’;‘; ON WEEKLY. GROWTH AT VARIOUS
' LOCATIONS O\‘ THE STEM

A. R, GILMORE and W. A. GEYER

radvorsity of Tiiinodis,

ArsTracT. — Loblelly pine was pruned
to 20, 40, and 60 percent and the wcekly
radial growth was detormined at various
loeations on the stem.

Results the firat year following prun-
ing showed that {rces varied consider-
ably.in their vates of stem growth; prun-
ing delayed growth inifiatisn and re-

duced growth rate with the most drastic.

pruning having the greatest effectl:

growth was greatest in the erown and

decreatted . as distance below the live
_erown increaged; helght growth was not
affected hy intensity of pruning. )
Liower branches of trees eyontually
die and ave shed by natural proces-
‘wes, commonly
knots that degrade the wood and re-
duee pulp and veneer yields, This
ir. especially true for trees growing
-at wide spagings where erown clogure
ig very slow. Thus, artificial pruning
is practived to increase the ultimate
value of the treé,
When live branches are 1‘Pmm'ed

-growth of the tree may be affected..

Numeroys researchers (Staebler,
1963) have reported that a substan-
tial reduetion (35 to 70 perecnt) of
the living crown results in decreas-
. ed height and stem growth, Ouly a
fow pruning studies have considered
growth of the bole above breast
hmO’ht (Young and Kramer 1952,
Heldmann 1963, Staehier 1963) and
with the (’prtmn of Yourg and
K1amex these studies have dealt
with growth only on a vearly basis,
The..cffeet of artificially pruning

lobloily pine (Pinus faede L.) on

resulting, in large

Urliana

weekly radial growilh af various lo-
cations on the stem are reported in
thig paper. The study was condueted
ot a 10-year-old plantation at the
Dizen Springs Agricultural Center

" in southern Illinois.

Muruons

Bixty-six treez used in the siudy
averaged 4.1 inches in diameter at
breast height- (4.5 feet) and 23 Teet
in total height. The live crown on all
trees extended down to at least breast.
height, Trees within 15 feet of each
study tree were removed prior io
the initiation of the experiment to
reduce. competition for soil moistuare

and sanlight. Limbg on the study

troes - below -breast height were Te-
moved to eliminate any possible ef-
foct. that they might lrave on the
e‘{ppnment‘ BDial-gange dendrometer
stations as desceribed by Brown ct al.
{(1947) were established at' 4.5 feet,
8.5 feet and 12.5 foeet above the
eround if the bole was large enough
to aceommodate them ; otherwise iwo
or one dendrometer stalions per frec
wore installed {(hereafter referred to
ag either three station trees, two sta-
tion frees or ome sfation trees).
Weekly radial mcasurcinents vere
taken at all dendrometer stations for

~one growing season before and after

the trecs were pruncd.
Pruning - treatments éonsisted of
removing all lhnbs from the lowest
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0 (contrel), 20, 40, and 60 pereent
of the stem, as measured between
breast height and top of the tree.
The origin of Tthe 1imb on the stem
Qetermined if a limb was to be in-
eluded in a pruning group. -

Crowlh was computed as pereent
" of control, percent. decrease of actual

1o expeeted, and percent of previous
year, : '

Brsunts .

Trees varied considerably in their
* rates of growth (Table 1), Growth
before pruning varied from a low of
74 pereent in the three station trees
to a high of 124 pereent in the two
station irees. At the 8.5 foot station,
growth varied from 75 to 115 per-
ccent, Variation in growth was also
considerable at the 12.5 foot station.
After pruning, growth varied . to a
lesser extent.
~ Decrease . in the growth rate as a
" pereent of the differcnes between ex-

pected growth and actual growth to

expected growth is shewn in Table

1. Reduetion in growth ocenrred at

all locations on-the stem exeept in
- the 20 pereent pruned trees at 4.5
feei for the ome station trees. Al
though reduetion in growth was not
always siatistically significant, it
eonld bhe atiriboted to pruning.
Treatment comparisons were highly

senificantly different with the fol-.

lowing exceptions:  0-20 percent
pruning treatments at all lécations;
40-60 pereent treatments of the two
station trecs; 0-40) and 20-40 percent
treatmenis of the three station trees.
'There were. signifieant. diffeveaces in
arowth’ rate between the lower and
upper station of the three sfafion
_ trees prmmed to 60 percent and be-

L
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'rwoon the 8.5 and 12.5 foot locations
of the three station trees pruned to
40 and 60 percent. o
Aceumulative growth after pri-
ing is shown in Figures 1, 2-and 3 as
a percentage of the previous year’s
total growth before pruning.: There
were. no statistical diffcrences. in
‘growth between the (-20, 0-40, and
20-40 percent treatmoents of the three.
station trees. Neither were there dif-
férences hetween the 0-20 and 40-60
percent treatments of the.one and
two station frees. Growth was won-
sistently grester on the eontrol and
20 percent pruned trecs than on the
40 and 60 pereent pruned trees.

"(rowth was reduced most by 60 per-

cent pruning. Growth .of the 40 per-,
cent pruned trees was less than the
trees pruned 20 percent except at
the 12.5 foot station in the ‘rhrve sta-
tion trees,

Pruning affected growth ea.r_ly'in_
the seakon with most draétic-pruning :
having the groatest effects, Trees
pruned 60 percent did not begin
growing at any location on the stem
to any appreciable extent until near-
ly 40 days after the eontrals and 20
percent pruned trees. Trées pruned
40 pereent were also slow In starting
growth but less so than trees pruned:
60 percent. :

On all trees, the rate of - rﬂo“th
was glow In the spring inereasing
rapidly before reaching a maximnm
‘in early summer and then diminish-
ing. Growth was crratic and mno
weekly growth pattcrn was detected
in.any group of trees. Growth was
always greatest at the top station and
in the ¢rown, decroasing as distance
below the hvo erown increased with
more pronounced differences as more
of ‘rhe live erown was removed
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Figure 1. — Accumulative growth ac-
carding to pereent ¢rown pruned and lo-
cation on stem—one station troes,
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Pigure 2.—Accumulative growth ac-
cording to percont crown pruned and
iveation on stem-—two station trees.

Discussion

The, mothod. used o computce
growlh in this study assumes that
an increase or decrease in growth
aceording 1o the potential of the
trees, as indicated by growth hefore
treatment, is a satisfaetory method
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. Irigure 3. — Accumnlative growth ac-
cording to percent crown pruncd and

Tocation on stem—three gtation trees.

of expressing growth. A tree may
for some unknown reason(s) change

©its yearly growth pattern. But by

using a number of frees per treat-.
ment, the effects of changeable year-

-1y growth rate (if it exists in this

study) should be eliminated or at
least relegated to a minor status, .
The method used in this paper to

‘compute the percent of crown to re-

move is slightly different from most
reported studies and shounld bé . re-.
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membered when trying. to compare
pruning as reported here with prun-
ing reported elsewhere,
loss, those results demonstrate that

removing about 40 pereent of the live

crown nsually results in & reduction
of stem diamcter growth,

Stem growth is riot affected by the
removal of less than 40 percent of the
live crown -because water
more efficiently:
branches of a iree lose morc carbo-
hydrate through vespiration than
thoy add from photosynthesis (Taka-
hara, 1954). When these branches
are removed, more moisiure ig avail-
able to the remaining thrifty branch-
cg “without a loss im. photosynthate.
Labyak and Schumacker (1954)
demonstrated that the typieal branch
located at 15 percent of trec length
below the free Uip contributes maxi-
mum volute to the stem.

A probable reason why no signifi--

cant growth difference ocemrrad he-
tween the 40 and 60 percent pruned
“trecs of the two station trees, is that
some of the trees supposedly pruned
40 percent were setually pruned
more. As stated in the methods, the
origin of the limb on the stem deter-
mined whether a limb was to be
prunied. Beecause of thiy rule. it is
possible to over-prune, As an exam-

ple, a thirty foot tree fo be pruned

40 percent will have all limbs below
14.7 fect removed. If there should
be no litnbs between 14.7 Teet and
" the point that represents the 60 per-
cent” pruning (19,8 feet), then 60

percent  and 40 percent pruning of
This-

the live crown are the samec..
may explain why growth of one tree
of the two station trecs pruned .40
pereent was very small in comparison
with the other trees gimilarly treat-

Never-the.

: i used
Unthrifty lower

by a number of worker-,

¢d. 1f this tree is digregarded in the
analysis of variance, therc is a sig-
nificant difference between the 40
and 60 percent pruned trees at the
4.5 foot location but not at thr‘ 8.5

“foot, location,

A probable reason that stem
growth was sldw in starting in trees.
that had been pruned 60 pereent .
(g, 3), is that there was not
enough “growth substance (auxin
and/or vitamin) or carbohydrates
produced by the remaining small
erown, However, the different rate
of growth at all threc stations for

_the 80 percent pruned frees indicates -

that this limiting factor might be
garbohydrates and not an auxin or
a vitamin. Trees pruned 40 percent

tend to bear this out in that they

began growth later than the control
trees, but not as late as the severcly
pruned trees.” It is conceivable thal
orowth had commeneed at this carly
date but was procceding too slowly
to be detected by the method used
in the study. '

The tendevey for trees to he er-
ratic in their growth has heen shown
But pine
treecs do mot exhibit this erratic
growth on an individual stem, as
Young and Kramer (1952) observed
that when growth at any location on
the main slem either -inerveased or
deercased, all locations on the main

“gtem grew in a like manner.

The fact f_hat height growth was
not affected by pruning docs 1ot eon-

_ form with Slabaugh’s (1957) report

with red pine. e found that a light

praning (30 percent) had little ef.
" feet, but more.thap thiz amount re-
dueed height growth the first year.

It was expoeceted that height growth
would be affected since four frees
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died the first year from execessive

pruning. If height of the trees had
‘been measured for a number of years
aftér being pruned, it is logieal to
expeet that height growth would be
found to be redueed.

The use of a dendrometer to meas-
ure growth of a trod has certain dis-
advantages as gtem growth is not
uniform {Bormann and Kozlowski,
1962} but it permits-the resulis of
enlfural operations to be followed im-
mediately and to deteet trends, This
study has been conducted for omly
one year but a trend has been  es-
tablished. Meported pruning studies
{Stein 1956, Blockman and Roe 1958,

Staebler. 1964) . indieato. that this

trend should eontinue for a numhber

of years in the most drastic pruning .

treatwient but not necessarily in the
lighter pruning treatments, .
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