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Notes Upon thk Rate of Tree Growth

in

Glacial Soils in

Northern Indiana.
Stanley Coulter.

The

clearing of certain small timber areas near Lafayette in January

and February,

1906, gave

an exceptional opportunity for studying the rate

The

of growth of certain native species of trees.

number

ficient

black walnut.
oak, sixty,

to

species occurring in suf-

warrant deductions were the white oak, red

Of the red oak

forty -nine trees

were examined

and of the black walnut, thirty-two.

'It

;

oak and

of the white

was assumed that the

annual rings gave a fair indication of the age, despite the occasional formation of

two rings

in a single year, or the

apparent suppression of an annual

ring because of exceptionally unfavorable conditions, which were recog-

nized as possible contingencies.

In the forms examined neither of these

conditions were indicated, the growth in each case having apparently pro-

ceeded in an orderly and orthodox fashion.

The measurements are the averages
etei's

and were taken

inside of the bark.

counting of the rings were
placed upon accuracy.
or in

some cases

both,

made by

and shortest diam-

of the longest

Both the measurements and the

four groups of students, insistence being

In cases of discrepancy a recount or remeasurement,

was

directed.

The

tables, therefore,

may

be con-

sidered as exceptionally accurate, each specimen having been independently

studied by four groups working on different days.

The

oaks, with but few exceptions, occurred on the highest levels, just

northwest of Purdue University.

The general surface

is

with a

rolling,

southeastern exposure, more or less interrupted by ravines formed by small
streams.

The
of a

Approximately the topographical conditions were the same.
soil in

the area under consideration

is

relatively thin.

It consists

few inches of humus made up of the usual forest material

;

a few

inches (8-12) of a loam soil more or less alluvial in character, followed by

perhaps a foot of fairly heavy clay.

Underlying this

is

the glacial drift,

extending downward from one hundred and ten to one hundred and twenty
feet to the bed of the river.

The

drift in this region is

mainly sand and
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gravel, with a

few thin seams of

light clay at various levels.

Throughout

the area from which the oaks were cut, the soil overlying the drift material

ranges from eight to twentj' -three inches in thickness.

physical and chemical composition of the soil

is

concerned

So far as the

we have

prac-

tically identical conditions over the entire area.

The black walnut was cut

for the

most part

an area lying in the

in

second river terrace, where, in addition to the forest humus, there occurs

from three

to five feet of alluvial soil before the clay is struck.

also in this area

is

perhaps twice as thick as in the former case.

The clay
The ter-

race has an eastern exposure, while the curves of the river protect the particular tract in question

from the north winds, but leave

it

open to winds

Upon the west it is protected by the escarpment of the
upper terrace. The area covers but a few acres and evidently furnishes
as uniform conditions as can be found in nature. The two ti'acts present,
however, fairlj- distinct conditions, a fact which should be borne in mind in
from the south.

any comparison of the rate

of growth.

The measurements of the different species are given in tabular form as
furnishing in the main the data for the deductions drawn later in this
paper.

Possible occasional errors

may

occur in the computation of per-

centages in spite of the fact that the figures have been reviewed three
times.

From

the tables

it is

shown that

in the area indicated

and under the

conditions outlined the average yearly increase in white oak, based upon

was

sixty specimens,

specimens,

was

.1995 of

an inch

.22674 of an inch

;

;

of red oak, based upon fortj-nine

of black walnut, based upon thirtj'-two

was .27712 of an inch.
number of interesting inferences seem

specimens,

A
1.

species,

There

plain.

a wide range in the growth rate in trees of the same

even when growing under the same conditions.

white oak

an inch

is

;

is

from

.095 to .328 of

in black walnut,

from

an inch

;

in red oak,

.195 to .358 of

an inch.

under conditions so nearly identical must be referred
cracies, probably referable in

was

An examination

lar age in respect to their diameters will

tion" of the tree.

in

.134 to .515 of

Such wide range

to individual idiosyn-

most cases to the vigor of the acorn, to the

character of the tree from which the acorn
tendencies or similar causes.

Thus the range
from

For example,

in

show

Table

II,

derived, to inherited growth
of the table of trees of simi-

clearly this "personal equa-

numbers 38

to 45, inclusive.
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Table

Serial

Number.

I.

Quercds^alba.
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Table

Serial

Number.

II.

Quercus rubra.
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Table IIL

Serial

1

Number.

Juqlans nigra.

Inches
Diameter.

No. of An.

Average
Yearly
Increase.

119
This

tain a diameter of eleven iuclies, or mal^e a net gain of eight inches.

would give an average yearly increase of

of an inch,

.4

which

is

considerably

greater than the highest yearly increase in any of the sixty specimens ex-

amined, or .328 of an inch.

jNIr.

Fox

also states that a three-inch red

oak

sapling would, in twenty years, attain a "liameter of thirteen inches, thus

making a net gain
or

of ten inches.

This gives a yearly rate of

more than double the average yearly rate

nine specimens examined.

It is true that

(.22(374 of

.5

of an inch,

an inch) of the

forty-

specimen 37 shows an average

yearly growth of .515 of an inch, but the next

is

.336 of

an inch and only

show an average yearly growth in excess of
An examination of a number of white and red oak logs

six out of the forty-nine

.3

of an inch.

at

local mills confirms the conclusion that tlio
is

growth rate

in the area studied

exceedingly slow.
It is

probable that the cause of this slow growth

relatively thin soil underlaid by the

hundred or more

sand and gravel of the drift constitute a natural
water to lower

ries the soil

can not hold

sufficient

levels.

The

thin soil

filter

found

to be

is

feet of drift.

in

The

which rapidly car-

and the stratum of clay

water to carry the trees through our long summer

drought and at the same time furnish a large amount of material for
Observation of the trees of the Purdue campus furnishes confir-

growth.

mation of this view.

same as

The

soil

in the area studied.

conditions of the

The

campus are

older trees of the

practically the

campus were

set out

between 1875 and 1880, and were largely maples and elms along the drive-

The maples and

ways, other forms being scattered through the gi'ounds.

elms are in

sufficient

show an early period

numbers

all

the signs of

few generalizations.

of rapid growth, a period of slow

practical cessation of growth.

show

to justify a

During

what might be

The

growth and

trees

finally a

this latter period the trees begin to

called senility.

In the early years, the

roots not having penetrated deeply, find sufficient available moisture in the

thin soil to provide for the maintenance of the tree

A

little later,

water, so

and

its

normal growth.

the deeper penetrating roots reaching the drift find but

little,

little

indeed, that under the most favorable conditions provision

can be made for only a slight growth.
of the tree can not be satisfied

and

it

Still later

the increasing

begins to age, and

we have

demands
the case

of elms and maples completing their life cycle in twenty-five or thirty years,

attaining in the

duration of

life

meantime a diameter of from ten
upon the campus

is

much

to fifteen inches.

The

less that in forest conditions, be-
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cause of the absence of the forest floor and of
of moisture
It

4.

of trees

and the enrichment

its

work

in the conservation

of the soil.

be concluded that the most important factor in the growth

may

A

nunsture.

is soil

conflrmation of this

ditions existing in areas of

maximum

may

be found in the con-

development in number and

size.

According to Sargent, the hardwoods of the United States find their maxi-

mum

development

in

numbers and

size in the lower stretches of the

In other words, in a region in which the

Valley.

soil

Wabash

possesses a rich water

content.

In any forecasts as to the results of reforestation, or as to the rate of
tree

growth

in

any given

locality the

supreme factor

constancy of the water content of the

to be considered is the

soil.

In the case of the oaks an examination of the table will show a

5.

period of rapid growth, a period of slower growth and finally a period of
scarcely appreciable increase.

In the case of the walnut the growth

much more uniform throughout

the

that would be expected
It is

6.

if

the tree.

life of

conclusion three

is

is

These are conditions

at all correct.

probable that red and white oak in regions such as the one

studied have reached their full size at from eighty to a hundred years, after

which they begin
table are

to deteriorate.

The few

large forms introduced in the

from the lowest river terrace and were introduced for purposes of

comparison.

The growth habit

7.

of the tree seems to control

external factors of growth.
jority

may show an

or two

more largely than

In a group of trees closely grouped the ma-

exceptionally rapid growth in a given year, while one

show but a small

increase.

That

this

might be due

foliation or other causes is of course possible, but

to insect de-

an examination of the

growth through a series of years show a habit of slow growth as compared
with other individuals, whatever

may

be

tJie

external conditions.

On

the

other hand, individuals showing a habit of rapid growth are easily recognized.

No

observable differences in the proportion of spring and

wood, in texture, in color
these differing forms.

(n*

Some

in

any gross characters are

individuals of each species are rapid growers

and some are slow growers, whatever may be the origin

was impossible

to determirie

summer

to be observed in

whether or not

of the habit.

this habit could be

It

determined

by external features, as the trunks had been sent to the saw mill before
the area
8.

was found.
The conditions

of the area described are fairly typical

and apply
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to a large part of the glaciated region of northern

and northwestern

Indi-

Of course the immediate valleys and terraces of rivers and streams
furnish special conditions which must be considered as exceptional. It is
ana.

probable that any extended study of the rate of growth of the species dis-

cussed in the region indicated will show results but slightly varying from
those given above.
9.

It is

probable that under

soil

conditions such as those described,

A

larger forms than those found today but rarely occurred.

ination over wide
all

areas for old

of the large forms

ptumps of the virgin

were found

in alluvial soils

careful exam-

forest,

showed that

and never by any chance

in the thin-soiled uplands.

These studies are being extended

and arrangements have been made

to include

many

to increase the

of our native species

number

of forms studied

of the species discussed in this paper.

The exact knowledge
differing conditions

wood-lot forestry.

is

of the rate of

growth of various species under

a matter of vital importance from the viewpoint of

It is scarcely less far

reaching in

its

application

and of

scarcely less economic significance than a knowledge of forest utilization.
If the conclusions here presented are

warranted by the date very

dent practical application necessarily follow.

self-evi-

These, however, are not

cluded in the scope of this paper, but will be presented

later.

in-

