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ABSTRACT

Diameter growth of northern red oak trees was measured during

the years 1962, 1963 and 1964, Three sample plots were compared:
(1) Heavy thinning in 1956, elimination of underbrush in 1959 and
1961 by spraying 2,4,5~T, (2) Heavy thinning in 1956, no
subsequent removal of underbrush. (3) Unthinned control area.

The three~year (1962-64) accumulated basal area growth per tree

in the three areas was (1) 0.0912 I 0.0087 fte, (2) o,0817 &
0.010k ft2 and (3) 0.0512 ¥ 0.0093 ftg. These are average results
of all tree sizes, ranging from 5 to 18 inches in diameter at

breast height. Growth increase due to brush removal was grester

in trees of greater diameter,

1/ Forest Manager, Harvard Black Rock Forest, Cornwall, New York, 12518,
and Harvard Forest, Petersham, Massachusetts, 01366.

2/ Professor, Department of Horticulture and Forestry, Rutgers The
State University, New Brunswick, New Jersey, 08903.



REVIEW OF LITERATURE

Studies describing diasmeter growth patterns of forest trees are
quite numerous in the literature. A newly kindled interest in this area
might well be attributed to the vernier type dendrometer band developed
by Liming (1957). Investigations of this type are continuing in this
country as well as in other countries on a great variety of tree speciles.

Buchanan et al, (1962), Harkin (1962) and Winget and Kozlowski (1963)
provide insights into the timing of growth during the active growing
season with emphasis on initiation, pesk growth and cessation of growth.

Another group of investigators attempted to isolate the one or
more critical environmental factors influencing diameter behavior. The
role of soll moisture is critical according to Friesner (1943), Boggess
(1953) and Ermich (1959). MeClurkin (1958) found the number of elapsed
days of the growing season gave pest correlation in daily increments

of {Pinus echinata Mill.,) Although he tested ten independent variables,

there were some unexplained variations in growth rates.

Kozlowski et al. (1962) found radial growth of (Quercus ellipsiodalis.

%, J. Hill) closely related with daily maximum and minimum temperatures.
In 8 five year study, Larsson et al. {1964) concluded that both temperature

and rainfall are the principal influences on growth,

DESCRIPTION OF THE AREA

Located in the north central portion of the Forest the study area

is situated on a gentle north facing slope at an elevation of 950 feet,



The soil is a clay loam containing a large gquantity of weathered granite
boulders, together with a smaller amount of rock of sedimentary origin,
The latter was deposited by the glacier in the form of a thick till
according to Denny (1938), Soil pits dug in conjunction with this study
indicate that the soil mantle is about six to ten feet deep, OSlopes vary
betweeen nearly level to 15%. The forest floor is relatively free of
surface boulders.

The ability of native hardwoods to sprout profusely after having
been thinned is a well known phenormenon in this region. At the Harvard
Black Rock Forest there exists a series of thinned areas where 50% of the
basal area was removed during the decade 1950-1960. At the time of cutting,
all underbrush was also felled and piled, TFor a year or two after leogging
an open park-like condition prevailed., The third year a count of sprouts
and seedlings revealed a stocking of over 13 thousand stems per acre.

It would seem that control of such profuse sprouting by periodic
cutting or by the use of herbicides, might stimulate diameter growth
of the widely spaced residual trees., This hypothesis was tested over
a four year period at this Forest using dats collected on northern red

oak (Quercus rubrs L.) since it was the dominant species on the site

gelected for this study.

The 70 year-old stand had been heavily thinned during the winter
1956-57. In 1959 its basal area measured 43 square feet in the following
proportions by species: northern red osk - T6%, chestnut oak (Quercus

prinus L.) ~ 9%, tulip poplar (Liriodendron tulipifera L.) ~ 4%, white oak

(Quercus albs L.) - 3%, and miscellaneous - 8%, The miscellaneous category

includes red maple (Acer rubrum L,), sugar maple (Acer saccharum Marsh.)




black birch (Betula lenta L.) black oak (Quercus velutina Lam,), hickory

(Carys glabra Mill,) and white ash (Fraxinus americana L.). The residual

stand in 19%9 averaged fifty widely spaced stems per acre ranging in size

from 5 to 18 inches diameter at breast height. Mean diameter was 11.5 inches.

PROCEDURE

In 1959 a three acre rectangular plot within the cutting was
foliage sprayed with a 1% aqueus solution of 2,4,5-T to eliminate all
recently sprouted vegetation., As estimated 00% kill resulted from the
herbicide spraying. Since complete elimination of underbrush was desired,
the three acre plot was again trested in 1961 - using a back pack mist
blower., This second spraying killed all but a few of the most resistant
sprout clunmps. |

buring the first few days of April, 1961, aluminum dendrometer
bands similar to the type described by Liming (1957) were installed
on twenty-three northern red osks in the thinned, brushed out ares.
Fourteenrnorthern red oaks outside the sprayed area in the same thinned
stand were also banded, A random selection system was employed %o
designate sample trees. Comparison of the two populations revealed
close similarity with respect to tree sges, diameter ranges, average
diameter and vigor characteristics, At two week intervals during the
active growing season, readings were taken on each of these trees, This
procedure was repeated in 1962, 1963 and 1964 from April until growth

ceased in October,



Prior to the initiation of growth during the 1962 season, twenty
additional dominant northern red caks growing in nearby natural undisturbed
forest were banded to record growth patterns, These trees were randomly
selected on the basis of similar age, size and condition to those in the
"brushed~out" and "brush-in-place" sites described above, It was felt that
s record of thelr growth patterns would add depth and greater scope to the
study primarily from the standpoint of comparison with trees in their
unthinned state. Basal area stocking averaged 100 square feet for these
undisturbed or normally stocked trees,

The dendrometer bands used in this investigation were made from
half inch wide aluminum straps. Vernier graduations were engraved with
a sharp pointed instrument, When mounted, four-inch-long stainless steel
springs provided tension from two to three pounds, Experience has proven
that these bands are inexpensive, easy to install, very durable, simple

to read and sccurate to .005 inches {See Fig. 6).

RESULTS AND DISCUSSION

Cumulated average diameter for each growing season for all trees
on each of the two treated areas and the uncut area are shown in Figures 1,
2 and 3. The increment on the trees growing in the brushed-out area and
those growing where the understory was left undisturbed is very similar,
in fact, differences probably reflect minor variations in site, Replication
could have helped reduce measured variation in growth produced by differences
in site, but limited space precluded using this technique.

Initiation and cessation of diameter growth shows some variation

from year to year. Bole expansion began some time in April, accelerated in



May, June and July, slowed down by late August and generally ceased in
September, Peak growth rates occurred in two years as early as late May,
In 1963, two peak growth periods were recorded - one in May and a second in
late July. Diameter increment usually declined sharply after July.
Prolonged drought in August or September is reflected in some negative
values (especially in 1964) indicating shrinkege at the point of measure-
ment. As soon as ample rainfall recharged soil moisture deficiences, normal
turgidity was restored and negative values were cancelled out,

Basal area growth over three growing seasons (1962 -~ 1964} was
affected by .the treatments. Trees within both treatment areas grew
significantly more than those on the unthinned area. Trees in the
treatment area which included removal of the undergrowth grew slightly
more then those in the area in which the undergrowth was left intact.

These results were obtained after adjustment for tree size was made,.
Figure 4 shows the mean increase in basal area per tree over a three

year period., The values in the figure are:

Unthinned or normal stocking—wwewmmmm— -0.0512 t (,0093 42
Thinned with brush 0.08L7 % 0,010k £t2
Thinned, brush removed 0.0912 * 0,0087 £t

Tt becomes evident that under the conditions of this experiment that
only a small response was measured in total basal area increment when
brush was almost completely eliminated by two foliage sprayings.

Either understory sprouts following cutting do not directly compete
with the large residuals for soil moisture or possibly théir elimination
modifies the site through increased solar radiation which in turn

depletes soil moisture supplies. The hormone spray itself may to scme



degree affect growth adversely, These inter-relationships are difficult
to isolate since moisture gradients, though frequently critical, are not
necessarily the only factors contributing to grewth performance,

Plotting basal area increment per tree over diameter breast height
for a three year period reveals an interesting relationship., In Figure 5,
the curves resulting from the two treatments and the control (unthinned
or normal stocking) are gquite dissimilar.

Figure 5a superimposes these same three curves in order to relate
them to each other. Apparently northern red oaks over eleven inches
in diameter do respond, to a limited degree, to a drastic cutback of
undergtory sprout competition., Trees under eleven inches seem to grow

more rapidly when normal sprouting is left in place.

CONCLUSTONS

1. Virtuval elimination of woody sprouts three growing seasons after a
heavy thinning failed to produce an expected stimulation of basal ares
increment on northern red oak residuals, This would indicate that profuse
gprouting either does not compete directly with large dominant trees

for moisture and nutrients or that ecological changes ip site due to
sprout removal or the spray itself negated any gains aceruing from the
elimination of brush,

2. Comparison of dominant northern red oaks growing under fatural or
undisturbed conditions with those from the heavily thinned area indicates
that the latter are growing at a more rapid rate. Expressed in basal

area over a three year period the average tree values appear in Figure L,




3, Plotting average annual basal area increment per tree over diameter
for the three different growth conditions described above reveals an
interesting pasttern of response. There is an apparent more rapid growth
on the part of trees over eleven jneches in diameter where brush control
was practiced. A reverse effect ig noted for trees smaller than eleven
inches,

This unusual response should be more thoroughly investigated. If
verified by other studies, brush control programs may well be justified

in stimulating growth.of high value, large diameter trees capable of

intensive management.
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Figure 4, Average basal area increase in square feet by
treatment, 1962 - 1964, Confidence limits are caleulated
thus: OL = 'b(.Os,SS)%. In normal stocking, n= 20;

thinned-brush in place, n=163; thinned-brush removed, n=23.
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