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To His Excellency,

JunsoN HA-RMON,

Gover,nor of Ohio:

SIR:-In obedience to the requirement of Section 1170 of the General Code
of Ohio, I herewith transmit a report of investigations on the forest conditions
of Ohio and the work in forestry of the Ohio Agricultural Experiment Station,
conducted during the year ended November 15, 1910.
Respectfully submitted,
HENRY

L. GOLL,

Secretary of the Board of Control .
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REPORT OF THE DIRECTOR

President o_f tlz.e Board o.[ Control:
SrR:-I have the honor to submit herewith the fourth annual
report of the operations of the Department of Forestry of this
Station for the year ending November 15, 1910.
Next to the soil, the original forests of Ohio constituted its
greatest natural asset, far outranking in potential value its combined
mineral resources. To the pioneer farmer, however, the forest was
but a cumberer of the ground, and his greatest problem was to get
it out of his way. Regarded from the standpoint of the physical
welfare of the nation as a whole, it would seem to have been better
if the prairie states had been settled first, thus leaving the great
store of splendid timber which was wastefully destroyed in Ohio
and Indiana to be drawn upon as needed for useful purposes. As
the matter stands, however, the pioneer's point of view has
descended from generation to generation, and those who now realize
the loss which has been suffered have. tne two-fold task before them
of overcoming settled habits of thought and convincing the land
owners of the poten.tial value of the forest, and of pointing out to
him a practkable method by which to restore a part of his area t
forest conditions.
How .to accomplish this work of demonstration most effectively
is the great forestry problem in Ohio, and all the work of the
Forestry Department of the Experiment Station has had this end
either directly or indirectly in view.
MR. JOHN CouRTRIGHT,

(57)
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All experience has shown that the most effective method of
overcoming fixed habits of thought, and. for most persons the only
method, is by personal explanation and actual demonstration.
"Men are but children of a larger growth," and most men, like most
children, require a personal teacher. The printing press is a most
useful adjunct to the means of diffusing knowledge; but the
printing press alone is inadequate. There must be more personal
teaching of forestry if it is to make appreciable headway.
It is the province of the College of Agricultu:Pe, through its
Forestry School, to provide such teaching; but before this school can
accomplish its purpose for Ohio there must be accumulated a body
of accurate knowledge respecting forest conditions in the state.
This accumulation of knowledge is the province of the Experiment
Station, and the only me~hod by which such knowledge can .be
accumulated is through the study of existing forests and the actual
work of reforestation on the various soil types of the state under
conditions of absolute control.
The forest survey, which has been conducted on a small scale
for several years, is the first step in this direction and this survey
has been found a most effective method · of attracting the attention
and securing the interest and cooperation of land owners through
whose possessions it was being conducted. The survey has forcibly
brought out the fact that the average forest owner in Ohio possesses
no knowledge of the foundation principles of successful forest
management, and that when be attempts to improve his woodland be
usually takes exactly the opposite from the proper method. The
conditions governing forest growth are wholly different from those
which obtain inthe production of field crops and orchard fruits, and
the failure to observe these conditions is the more fatal in the case of
the forest because of the longer time required for the forest to come
to maturity. It is therefore of the utmost importance that correct in·
formation in forest production be placed before the forest owners of
the State at the earliest possible date, and no method of imparting
such information is so effective as actual demonstration in the woodlot
under the guidance of men who have been technically trained in the
work of forestry. It is much to be desired that the survey might be
pushed forward with much greater rapidity than has been possible
with the resources hitherto at the command of the Station.
Through the cooperation of a number of public institutions the
Station has been enabled to secure opportunities for both research
and demonstration, under conditions favorable to continuity of work,
a matter of first importance in dealing with problems in which the
time element is so important a factor as in forestry. It is believed
that such cooperation may be made mutually advantageous.
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LEGISLATION NEEDED

Throughout the hilly regions of the state there are large areas
of steep hillside land bordering the streams, much of which has been
denuded of its natural forest growth, but all of which is unfit for
cultivation because of its topography. Much of this land is held at
a nominal value, being practically worthless in its present condition,
and yet it is capable of producing an il}come which it is believed
would compare favorably with that derived from the more level
lands, if it were protected from fire and put under well informed
management.
Section 7496, of the General Code of Ohio, authorizes township
trustees to call on the .inhabitants of the township to assist in
extinguishing forest or prairie fires, but this method is entirely ~n
adeq uate, as a fire is likely to have caused great damage before the
machinery for its control can be put in operation. Some provision
should be made for a systematic patrol of the regions liable to
forest fires during the small part of the year when there is danger
from such fires. The necessary cost of such a patrol would be far
less than the present annual loss from fires. Such surveillance, and
the acquisition by the state of lands along streams to be held for the
double purpose of reducing flood ravages and of serving as object
lessons in forestry, would seem to be questions worthy of careful
study by legislators.
Respectfully submitted,
CHAS. E. THORNE, Dz'rector.
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REPORT OF THE CONSULTING FORESTER
By W. J. GREEN

TRIALS OF ORNAMENTAL TREES AND SHRUBS AT PUBLIC
INSTITUTIONS

The law establishing the department of forestry at the Station
specifies as one of the duties of the Station under the act "to
determine the kinds of trees and shrubs best suited to various
. situations for windbreaks and shelter, for beautifying grounds, and
the best methods of planting and managing the same."
This does not broaden the :field sufficiently to include all that
belongs to landscape architecture, but simply authorizes a study of
ornamental trees and plants, to determine their adaptability to
certain purposes and under what cultural and climatic conditions
each succeeds best. Since many trees are used for both ornamental
and forestry purposes it is plain that such species may be , studied
from the two standpoints at the same time and in the same place.
Work of this kind requires duplication in various sections of the
state, upon different kinds of soil and under unlike climatic
conditions.
Futhermore, the long-time element enters into work of this
nature to such an extent that mucb of it will be lost if the trials
c.annot be carried on for a considerable period.
This is not easily done, unless the land where the trees are
planted is under the control of the Station, or upon the property of
some permanent institution.
To put trees into the hands of private parties with an understanding that reports as to behavior and hardiness are to be made
would bring only meager returns.
Allstate and educationalinstitutions do more or less ornamental
planting, and most of them are able to give the necessary care to
trees furnished for this purpose. Since these institutions are on a
permanent basis their grounds afford goqd ·opportunities to do
permanent , planting.
Furthermore, these institutions are established in different sections of the state; and upon soils of varying
character, thus affording all the conditions. needful to make satisfactory trials.
(60)
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The Station is now carrying on forestry work at a number of
public institutions, and testing the value of ornamental trees will
not add ·greatly to the work.
Work of this kind at public institutions has an added value
because it is illustrative as well as experimental.
It not only serves to acquaint the people with the best species
and varieties of trees and shrubs, but arouses an interest in them
thus having an influence in favor of forestry.
The richness of our own tree flora may, in this manner, be well
shown, also the importance of using native trees to a greater extent
than is commonly done. The design is not to plant native trees
exclusively, but to make a trial of many foreign species. It is now
coming to be understood that foreign species and horticultural
varieties have been given undue prominence in ornamental planting
and trials of these much extolled sorts in comparison with native
trees are much needed in order to clear up misconceptions in the
mind of the public.
It is the practice of the Station to furnish none but small
seedling trees to the various institutions.
These are grown in
nurseries for two or three years before planting in permanent
q uarter;s. Smaller trees are used than are commonly planted, but
the cost is thus reduced and the mortality greatly lessened.
In
every way are the results better than by the usual method of planting large trees, brought from a distance.
It is not the purpose of the Station to do landscape gardening at
the institutions, but to furnish some of the material to be used in
suer~ work, in order that different species and varieties may be put
to a practical test and their value determined.
The Station can, in the beginning, offer suggestions as to the
value of certain species, and gradually increase the fund of kp.owledge on this subject. Its reports on trees and shrubs will be
enhanced by the opportunities thus afforded.
COOPERATION WITH CITIES IN FORESTRY WORK AND STUDIES
OF ORNAMENTAL TREES

In cooperation with cities it is the purpose to make a study of
·s hade trees, including the species most desirable, also the inimical
as well as favorable conditions under which they are placed.
The inquiry will be chiefly along horticultural and forestry
lines and will relate mostly to selection of species, adaptation to
·soil a~d local conditions, methods of planting and c~re.
Much of the mortality of trees in cities is due to unfavorable
environment, but in many cases it is possible to remedy the bad
ceonditions.
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A careful study of the situation needs to be made in order to
make tree growing in cities more successful.
It is hoped, also, to awaken an interest among city people in
forest parks. If such parks could be established in suburban, or
outlying districts, much could be done in them to help along the
cause of forestry. Such parks should be as near like . natural
forests as possible, consistent with the uses to which they are to be
put. This would give opportunity to illustrate forest management
and help greatly in solving forest problems. They would be useful,
also, in awakening an interest in forestry and in affording means of
nature study along many lines.
Creating sentiment in favor of forestry and promulgating right
ideas concerning it is a proper mission -~for all citizens, whether
dwellers in the cify or country. Equalizing stream flow; lessening
t he force of windR; protection of birds; increasing the beauty of the
landscape and the production of useful timber are offices of the
forests, in which benefits all citizens have a share, hence the propriety of every one; whether land owner or not, doing what he can
to help the cause.
European cities have made their forests good investments. We
might leave out of consideration, altogether, the financial side of the
matter, and yet a forest maintained by a city might pay even better
here than abroad, because of influences coming from it which
are in no way associated with money getting.
The Station can help greatly in establishing and carrying on
such work by cities. The work, as far as the Station is concerned,
would proceed along similar lines to those already started at public
institutions. Some interest is manifest in several sections and
work in cooperation with one city has been started.
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REPORT OF THE FORESTER

EDMUND SECREST

FOREWORD

Interest in forestry in Ohio is increasing.
The long-time
element in forestry operations has prevented rapid development
and enthusiasm at the outset.
Limitations in our knowledge of
silviculture have, in some cases, checked progress which would
have been given impetus, had definite knowledge been at hand.
The slowness of progress in moulding public sentiment, and in
i"ncreasing the acreage of forest under conservative management,
is therefore not a discouraging feature, but rather indicates that
whatever progress· is made, is something stable and for all time.
The question is no longer whether forestry has communal value.
This point is established. But it is one of procedure.
It is a
problem of methods.
The facts, which have been marshalled through the work of
the forest service in Ohio, have etched themselves into the settled
convictions of the people, so that today we have an enlightened
public opinion upon the necessity of forestry as a factor in the
future of our commonwealth, and one not based upon mere rhapsodies and sentimentality. Therefore at the present day, it seems
our province to determine specific means for furthering forestry
dev~lopment, and to put' into operation those policies which prove
to be practicable.
Experimentation must be the paramount factor in Ohio forestry
for the present, and the facts thus developed will serve as a nucleus
for its growth. Thus there will be progress without danger of
ultimate retrogression or depression.
(63)
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LINES OF WORK

The chief lines of work covering the period from October 1, 1909
to October 1, 1910, in which the Station has been active are:
1.

2.
3.

4.
5.

Cooperation with public institutions, possessing land, in
the management of timber tracts, and the establishment of
experimental and demonstration plantations.
Cooperation with private owners in the improvement of the
farm woodlot and in various operations of reforestation.
The establishment of nurseries for experimental purposes
and the distribution of forest-tree seedlings in connection
with the various operations of cooperative work.
A forest survey, which includes a study of forest conditions
throughout certain portions of the state.
Educational work, conducted through farmer's institutes,
granges, picnics, exhibits at fairs and work at educational
institutions.
COOPERATION WITH STATE INSTITUTIONS

Nearly all the state institutions of Ohio have farms in connection, and on some of them there are considerable areas of nonagricultural land, which is well suited to various forestry operations.
This condition is not only true of state institutions, but of county,
educational, municipal and private institutions as ·well.
These areas ·offer excellent opportunities for forestry, :owing to
the permanence which they insure. They are particularly suited
to those phases of work which require long periods of time to produce results. Twelve institutions of various classes within the
state have asked the Station to inaugurate forestry work on their
farms, and on ten, work has been started, or the preliminary
inspections made.
During the summer of 1910, maps and plans were made fmforest tracts at the following institutions:
Kenyon College at
Gambier; the State Sanitorium at Mt. Vernon; the Boys' Industr>al
School at Lancaster, and the Hospital for the Criminal Insane at
Lima. In all cases topographic maps were made, and de'tailed plans
presented, subject to the approval of the institution authorities.
The plans for ·operations and, in some cases, seedling trees, are
furnished by the Station, all labor being provided by the cooperator.
Where considerable field supervision is required the Station
provides a foreman for the purpose, as in the case of the Boys'
Industrial School.
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A white oak woodland. The trees are of original" growth and will . soon
deteriorate because of change of forest conditions.
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TRACT OF THE BOYS' INDUSTRIAL SCHOOL
LOCATION AND AREA

This tract, consisting of 1,230 acres, is located in Fairfieid
county, six miles south of the city of Lancaster.
GEOLOGY

Topography. The entire area lies in the extreme western
limits of the great Appalachian Plateau and the topography, in
consequence, is diversified. Irregular coves and ridges, typical of
the Appalachian Mountain system, form the surface features.
Arney creek, flowing through the north-west portion, is the principal
stream. The glacial drift extends through this section, depositing
granitic boulders and the clays peculiar to its character.
The
latter usually cap the ridges.
Rock. The Waverly Conglomerates and the Drift boulders
form the principal rocks, the former being a coarse sandstone, and
the latter mostly granites and quartzites. The brows of the ridges
are frequently capped with the Waverly sand~tones.
Soil. The soil is a mixture of the Drift clays and the debris of
the Waverly sandstones and shales, with a considerable admixture
of iron. A fertile, sandy loam, becoming bla.ck in places, and
occurring toward the bottom of coves and exposures may be found
in certain localities. In other places the sa:nd is almost pure,
resulting from the decomposition of a soft sandstone.
The soil
originally possessed considerable fertility. · Certain areas have been
severely cropped in times past, and in consequ·ence are now co~
paratively sterile.
THE FOREST

The forest area comprises between 500 and t)OO acres, including
most of the steeper slopes and smaller coves. The original stand
consisted of white, black, chestnut, scarlet and red oaks, tulip
poplar, chestnut, pignut hickory, red maple, black gum, large
toothed poplar, iron wood, dog wood, sassafras, pitch and Jersey
(scrub) pine. Practically the entire area was cut over between
twenty and sixty years ago, and the wood utilize<L in the production
of charcoal, which was used in the reduction of i:·ron ore.
The present forest, in consequence, is second growth of both
seed and sprout origin. In the original forest composition, white
~ak formed a considerable percentage of the stand. . But in the
second generation, the black, scarlet and chestnut oaks superceded
the white oak, both through their prolific seeding propensity, and
greater rate of growth. On the oak slopes Ct)ntaining even-aged
stands, the white oak is invariably- suppressed by the black and

I
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scarlet oaks, and unless relieved by the removal of the two latter,
will soon be eliminated from the forest.
The black and scarlet
oaks are inferior as to quality and in some cases are almost
worthless. In the majority of cases they are of sprout origin and
are susceptible to decay at the butt. The chestnut and tulip poplar,
seeking the protection of the moist slopes and coves, seem especially
well adapted to this region and may be considered the best revenue
producers among the forest trees. The chestnut oak occupies the
tops of ridges or the immediate slopes. It deve~opes rather slowly,
and its uncertain commercial value limits its use to ties, and in
some cases post material.
FOREST TYPES

The forest may be classified into five rather sharply defined
types:
Oak Slope. Containing white, black and scarlet oak, and
occasionally an admixture of chestnut oak, chestnut, tulip poplar
and pignut hickory . .
Chestnut Oak Ridges: Usually a composition of pure chestnut
oak stand with an occasional black oak, chestnut, pitch and Jersey
pine.
Cove Type: Composed of tulip poplar and chestnut, with
occasional groups of large-toothed poplar. Fertile soil prevails, and
on eastern and northern exposures the type is characterized by good
height growth.
Creek Type:
Seldom occuring.
Usually characterized by
willow, sycamore, red maple, alder and hazel bush. Occupies narrow
valleys of creeks.
Old Field: Areas at one time under cultivation, but which
have been abandoned. In case of forest reversion, pitch and Jersey
pines, persimmon or sassafras usually take possession. The soil of
old fields is more or less eroded and im proverished. This type is
quite common and offers good opportunities for experimental work
in reforestation.
OPERATIONS UNDERTAKEN

Initial forestry operations were undertaken on this tract in
1907, when an old field planting of about 15 acres vyas made. This
work was continued from year to year. Different species of trees
were planted under different conditions of site and soil, spacing
and mixtures.
·
Operations involving the management of the forest have also
been undertaken. Thinnings and clear cuttings have been made,
and reinforcing and reafforestation have been carried on.
During
the winter of 1909-10, about 10 acres, comprising an inferior stand of
black, scarlet, chestnut and white oaks, chestnut and tulip poplar
were clear cut. This area had suffered the effects of repeated fires
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and in consequence many of the trees were fire scarred, diseased or
dead. Coppice and other undesirable reproduction was taking
possession. A portion of th~ area was planted to white pine, in the
:spring of 1910. The remainder will be planted the coming spring.
About 30,000 trees have been used in planting operations.
Plantations were established in such a manner as to afford experimental data. Catalpa and locust were used to considerable extent
at the outset. At least 10,000 pine and Norway . spruce will be
planted in the spring of 1911. White, red, . ponderosa, Scotch and
Austrian pines will be used, with the greatest number of the first
named.
TRACT OF THE TUBERCULOSIS SANITORIUM
LOCATION AND AREA

This tract, consisting of 350 acres, is located in Knox county,
three miles northeast of the city of Mt. Vernon.
GEOLOGY

The topographical features are not rugged, but graceful in
outline and inclined to be symmetrical, due to glacial action. The
debris of the glacial drift has been infl uential in forming contour
and soil. Rock fragments occur abundantly, but nowhere are there
giant boulders or distinct ledges of rock. The rock formations are
composed of .the Waverly sandstones and shales. The hills are a
com position of shales, small boulders, gravel and sand. The subsoils in parts of the forest area are almost pure sand.
THE FOREST

There is standing today upon this tract one of the finest
hardwood forests remaining in the United States.
Composed of
giant white oaks, chestnuts, bur oaks and sugar maples, with an
under-wood of dogwood, blue beech, maple and iron-wood, it
presents indeed a sight of its kind not to be duplicated within the
limits of Ohio. Many individuals of the white and bur oak range in
size from three to five feet in diameter, with a height of from 90 to
130 feet, having a clear length of 60 to 80 feet, and scaling as high as
3,000 board feet·of lumber. The stand of original trees is not
normal, but like most remnants of the virgin forest, many of the
trees have fallen before the ax or storms.
The open spaces thus
created have come up in second growth oak, maple and chestnut.
The area has never been pastured, and the protective undergrowth has exerted ~ good influence in preventing the decline of the
large trees.
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PLANS FOR OPERATIONS

The possibilities in reconstruction, improvement and demonstration are so manifest that it appears to be a rare opportunity for
the Station to undertake the task of establishing a demonstration
and experimental area, and at the same time of holding intact and
increasing the longevity of the splendid trees. From the nature of
the forest growth regeneration must be largely by' artificial means.
The -system to be followed must necessarily be that of the group
or patch method. Considerable open space exists among the large
trees, and in places the areas may be enlarged by the removal of
weed trees.

A forest to be reconstructed by group plantings. The trees marked with the
white square a:e to be removed and the space they occupied is to be
planted to tu~ip poplar and ~lack walnut.

·It is intended to utilize <;·o mmercial evergreens to a considerable
extent in the planting operations, These species not only possess
value as forest trees, but their presence in groups will produce an
aesthetic effect as wel~. Evergreens are particularly desirable, on
account both of their supposed beneficial influence upon tubercular
patients and of their adaptability to the soil conditions.
It is
intended to established a pinetum, near-the buildings, bringing into
use every possible evergreen conifer. Plans for the operation of
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the forest were made during the past summer, supplemented witb
a detailed topographic map, locating definite areas to be used for
forestry purposes.
THE KENYON FOREST

The Kenyon forest, comprising about 200 acres, is located in
Knox county about the village of Gambier.
It lies under ·the same geological influence as the Sanitorium
tract, there being only four miles interval between the two tracts.
The forest is divided into seven parts, which are virtually
considered woodlots. With the exception of two of the tracts, the
forest is second growth. The first cutting was made over fifty
years ago. The area surrounding the college buildings, and called
"The Kenyon Hill Tract", contains a fine, virgin stand of oaks,
with the white oak predominating.
Unfavorable influences have
played an important role in these woods. The term "woodland"
could be more properly applied. The stand of original trees is
under-normal and no young growth fills the intervening spaces, nor
are there any factors favoring the perpetuation of the forest or the
longevity of the existing growth. The ground cover and underbrush has for years been mowed and burned annually. Running
fires have periodically swept the area clean of grass and debris,
}eaving the ground bare and exposed to the drying sun and winds.
The younger trees were removed to present a park like appearance,
and all regeneration, of whatever nature, has been persistently
discouraged. How any of the large oaks have remained -alive under
such inimical influences is surprising, and careful observation makes
manifest the need of the forester's services. Occasional dead, or
partially dead trees, point to the inevitable result of destroying the
natural forest conditions in virgin forests. Early decline and premature death may be expected.
The Harper, Bishop, Bixley and Academy tracts, consist of
second growth timber. They have regenerated largely to black
and scarlet oaks. Walnuts were planted in various places about
the time of cutting, and have developed into good trees. The second
growth white oaks are being eliminated by the more rapid growing
black species, and decisive action is required to save them.
The Academy tract is a good example of the .unpastured,
second growth oak type of woodlot.
The existence of a rank
growth of dogwood, hickory and red maple reproduction, makes the
area typical of the woodlots found throughout this re£"ion.
The
second growth stand is normal, but the reproduction is not suited
to regenerate the tracts. Thu~ the solution of perpetuation must
resolve itself into a change of the character of g~owth, by_ artificial
planting and skillful silvicultural manipulation.
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PLANS FOR THE RECONSTRUCTION OF THE FOREST

Two fundamental factors must be considered in the improvment of these tracts.
1st. The preservation of the primeval oaks that adorn the hills
adjacent to the college campus. 2nd. Provision for the proper
perpetuation of the forest. The latter is a matter of the greater
importance.
In the "Kenyon Hill Tract" the stand is virgin with very little
second growth. Unless provision is made for the establishment of
young trees, ultimate decay wi'll be inevitable, and a few years will
find this area with few trees, and nothing in the place of those
which have fallen. It is of vital concern that the start be made at
once, in order to lessen the breach between the old and the new.
Protection in the way of reproduction or undergrowth mnst · be
given the old trees in order to preserve them much longer. Hence,
operations employed here have a dual purpose, and should be put
into effEct at once.
The group or patch system must be employed largely in
reconstruction. The Kenyon Hill forest contains many open
spaces, where no tt:'ees are growing, and openings may be created
by the removal of defective or weed trees. These spaces, or plots,
are to be planted to those species best adapted to general conditions.
The plan is to employ a number of species, both coniferous and
hardwood. Where occasion demands those species and sites best
suited to improving the aesthetic condition will be chosen, but it is
intended to group the plantings in su~h a _manner as to obtain
results both aesthetic and practical. The groups utilized in this
system of planting may be extended from year to year, as may be
required.
A clear cutting has been recommended for the "Flat
Iron Forest". The growth is in such condition that it seems desirable to market the existing timber and to change entirely the
character of the forest by planting, utilizing the few groups of
natural reproduction established.
This region gives evidence · of being well adapted to the
.coniferous evergreens. Splendid specimens of the white pine and
Norway spruce are growing in and about the village of Gambier.
The sandy uature of the soil on the Flat Iron tract makes it well
adapted to pine, which should be used largely in the reforestation.
The various forest tracts of the College property will serve as
demonstration areas owing to their similarity to the farm woodlots
of that region.

•
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Distorted white oaks which are injuring their neighbors.
and should be removed.

They are matured
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THE OBERLIN MUNICIPAL FOREST

The municipality of Oberlin was the first to realize and take
advantage of the benefits afforded the water supply by forest
protection . . The city bas obtained possession of a 120-acre farm,
through which the )ntake of the reservoir flows.
The intake,
which is a small creek, might be more properly called . a large
spring, as its flow is heavy and its seasonal variation is slight. Its
course also is short, and does not extend to any distance outside of
the municipal holdings.
The natural forest area of the holding consists of a 15-acre
woodlot, the remainder of th·e land having been under tillage and in
pasture. The intake was in no way protected from contamination
or surface drainage from field or pasture.
.
Since arrangements for cooperation in reforesting the area
have been made with the Experiment Station over forty thousand
trees have been planted, and the worlc will be continued each year
until the entire holding is reforested.
The soils are heavy, impervious clays, varying in places to a
fine, compact, sandy soil. Lack of vegetable fiber, combined in
places with poor drainage has been a discouraging feature in
cropping the fields.
Catalpas and locusts were used to a considerable extent at the
outset, but since, some of the native hardwoods have been ·utilized
with encouraging re~ults. The condition of soil and drainage will
not permit the planting of a wide range of species.
During the
spring of 1910, 1,200 white pine and 500 black walnut and European
sycamore were planted as an experiment. The white pines were
placed upon high ground containing considerable sand. Thus far
it seems that some of our native hardwoods are best suited to the
tract. Reference may be made to the white ash in particular, the
plantings of which are making splendid growth. The catalpas in
part have done well. The soil in places has proved too wet for the
locust, although on higher places its growth has been entirely
satisfactory.
Several bushels of black walnuts were planted in the sod on the
flood _plain of the intake, but the germination percentage was
unsatisfactory.
Group plantings were made in the native woodlot, which has
been severely culled. Beech and ironwood have been · removed in
patches or plots and the areas planted.
The ash and beech,
however, have reproduced to such an extent, that in all probability
further planting will be unnecessary. The woods, prior to a few
years ago, had been heavily. pastured. Within the past two years
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A natural regeneration of shellbark hickory on the Oberlin Municipal Farm.
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thousands of seedlings of ash, maple, basswood, etc. are uoticeable.
All ironwood and other prolific seed bearers and disseminators
which are "weed trees" will be removed, so as to provide for regeneration with valuable species.
An interesting feature is the encroachment of the shell-bark
hickory on the sod adjacent to the woodlot, where these trees
cover several acres and are making rapid growth. They have been
reinforced in places where the stand is too thin.
TRACT OF THE LIMA HOSPITAL FOR THE CRIMINAL INSANE

This are~, consisting of 610 acres, is located two miles north of
the city of Lima. The site, which has recently been acquired by
the State, is an aggregation of several farms, and contains, in
consequence, a number of woodlots. These areas are located in
different parts of the tract, and are representatives
the typical
farm woodlots of this region.
The growth consists of black, white, red, scarlet, bur and
swamp oaks, sugar and red maple, beech, basswood (linden), white
and red elm, black, white and black ash, shellbark, pignut
and mockernut hickories.· There are four woodlots in connection
with the tract, three of which will be considered in the cooperative
work.

ot

PLANS FOR RECONSTRUCTION

South West Woodlot. This area is only a remnant of the
original forest, and the trees that remain are in decidedly poor
condition. It has been cleared of practica1ly everything of value,
and the remaining trees are culls. Many are dead at the top, and
immediate action will be necessary to save the best from early decay.
No reproduction nor protective under growth of any nature exists,
and the ground in consequence is dry and hard.
The reconstruction process will be carried on by a system of
group plantings, combining the placing and selection of species in
a manner to produce both practical and aesthetic results, making
provision for drives and _vistas.
The Park Woodlot. This area lies adjacent to the building
and is to be utilized for park purposes. It has been severely culled
over during past years and practically all merchantable timber has
been removed. Splendid specimens of beech, maple, elm and oaks
still remain, with groups of iron-wood, blue beech and maple,
whichmake it particularly adapted for park purposes. Trees for
cutting have been marked, and roads and pa.t hs laid out.
Two regeneration plots of about one-fourth acre each have been
reserved for the study of white ash reproduction.
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Central Woodlot. This area lies adjacent to the park on the
west. It has been heavily culled but nev~r severely pastured, and in
consequence contains considerable u,ndergrowt~. The white ash
was at one time a prominent species. and these trees fortunately
reseeded the woodlot before they were all removed. The reproduction of ash, in consequ'e nce, is a remarkable feature.
This
species forms at least 80 percent of the seedling trees, which are
evenly distributed throughout the woods. Reproduction cuttings
will be necessary from time to time, but no planting operations will
be required.
.
Some experiments with direct seeding of ash have been planned
and will be carried out the present winter qr spring.
TRACT OF MIAMI UNIVERSITY

This tract includes about 35 acres of land, which is a part of the
property of Miami University, located at Oxford, Ohio. The tract
contains no woodlot, having been used for pasture purposes during
the past years. The entire area will be reforested with different
species of trees adapted to southwestern Ohio. It can be made an
excellent experimental and demonstration area for this section of
the state.
Operations were started in the spring of 1910, by an initial
planting along the west border of the tract. ·
WORK AMONG PRIVATE OWNERS

Work among private owners bas been along two lines, viz: The
establishment of commercial tree plantations, and the reconstruction and care of the farm woodlot. This work was inaugurated
in 1904, and although commenced in a limited way, and confined to
the planting of post and pole timbers, it has grown steadily, and
now includes the more extensive operations of reforestation along
with woodlot work.
At the outset the information desired on forestry matters concerned only that with reference to the growing of post and pole
timbers. Hence, this phase was taken up and encouragement given
to land owners, by furnishing seedling trees to . those who would
plant and care for them according to the directions of the Station.
Through this means the Station came in touch with the woodlot
owners, and work in arousing interest in this important phase was
begun.
The Station has always advised the reconstruction and care of
the woodlot above all else. The methods employed in the improvement work, and the species of trees used, ·will vary with conditions,
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In all cases where planting was called for, those species best
suited to the condition of soil and site and the needs of the owner
were utilized. In many instances, if post tim hers were needed, it
was advised to plant trees adapted to this use in the open spaces
in the woodlot, or those which could be made by the removal of
either weed or matured trees.
Since the cooperative work has been inaugurated over a million
trees have been distributed to land owners, for the establishment of
experimental and demonstration plantatio1:1s, and for the improvement of woodlots. This number includes practically all timber
trees, whether native or exotic, which give promise of being suited
to Ohio conditions.
ARTIFICIAL PLANTATIONS AND REFORESTATION

This work has encouraged the utilizing of waste areas about
the farm in the better agricultural sections of the state, for tree
planting, and the reforesting of waste bodies of hill land in parts of
southern Ohio. The latter operation is distinctly different from
the former. In agricultural districts, limitations must always be
placed on the areas devoted to forestry, and the tree species must
be those subservient to farm requirements.
In other words
commercial tree growing is of doubtful utility in certain sections.
In portions of southern Ohio there are thousands of acres
absolutely non-productive, which cannot be reclaimed unless planted
in trees. Under such conditions, as contrasted with the forestry
problem in the good agricultural districts of the state, forestry
plantations are a commercial venture.
In both cases, demonstration operations are under way, and
various species of trees are being tested under different conditions
of soil and site.
The utilization of barren areas is the greatest problem in
reforestation. It not only entails the wise selection of species and
mixtures adapted to soil and site, but it concerns itself with methods
of procedure and with economic conditions, made complex by future
contingencies. We cannot base our future needs upon what the
present demands. Hence, the value of a forest just starting will
depend entirely upon the demands for its product at maturity. Our
economic conditions are constantly changing, and the demands
made upon certain forest products at the present time may not
exist fifty years hence. Handicapped by these limitations we
will be safer in conforming to those tree species, whose
products serve a variety of purposes, instead of those which have
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limited utility. Rapidity of growth, adaptibility to conditions, and
utility are the guiding features. Durability and a few other factors
are important considerations, but they may be controlled largely by
artificial means.
The problem of methods must be determined largely by experime~tation.
Briefly summarized, the following must be
considered:
1. Adaptability to soil and site.
2. Distance of planting.
3. Adaptability of mixtures.
4. Thinning (stage and degree).
5. Rotation periods.
6. Harves.ting.
7. Reproduction.
All of the above factors may vary under local conditions. The
Station has inaugurated experiments toward a solution of these
problems. Time will be required to obtain results in most cases,
although some may be determined in a few years.
Enough is known about forest planting to proceed in a general
way, but specific information regarding best methods is contingent
upon first hand knowledge. It must not be assumed that forestry
operations are impractical because of the _lack of definite information, but the fact is, that a solution of best methods means
increased profits from the .operations. The European countries
have persistenly increased the revenue of their forests through
their past experience, and we can do the same under our conditions
and much· sooner than they, for we have the benefit of their
experience.
THE MANAGEMENT OF WOODLOTS AND FOREST TRACTS

Under this heading we are concerned with our native forests.
The hardwood woodlot presents the most complex of forestry prob·
lems, but it does not necessarily follow that all woodlots are difficult
to construct or manage profitably. Some of the problems are
very simple indeed, but others are of such a nature that only the
most carefully planned experiment will bring about a solution.
The comparatively high price of land in Ohio demands intensive
methods of forestry. The methods employed in the management
of remote mountain areas, far removed from market or transportation facilities, would not suffice in the Ohio woodlot.
To consider the problem rightly a general knowledge of woodlot conditions is desirable. The woodlots of this state are detached,
irregular bodies of the original forest from which, in the great
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majority of cases, the valuable merchantable trees have been
removed, leaving those which were too small or w~re worthless for
the market. Thus the stand is often not only under-normal but
contains worthless trees. The removal of the· latter class not only
decreases the stand, but the remaining trees of merchantable species,
if they exist, stand so far apart that they develop wide crowns and
branching trunks, thereby destroying their value and preventing
young trees from growing under them. It is frequently not desirable to make a clear cutting in a woodlot of this character, because
of the doubtful utility of sacrificing the trees just mentioned on
account of the growing value they possess.
In woodlots where
species exist which are usually reproduced by natural means, the
the weed trees and matured trees may be removed gradually without opening up the forest at one time, allowing the young seedlings
to fill the spaces, and thereby eliminating danger of making the
opening too large.

A plantation of Norway spruce

It is unfortunate, however, that certain types of woodlots,
containing under-normal stands, do not reproduce themselves to
advantage. The young seedlings may be of weed growth.
The reproduction and second growth in many woodlots is
worthless, and of such density that almost impenetrable thickets
are formed. This frequently results where blue beech, iron-wood
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and hickories occur. A woodlot of this character entails considerable expense in. order . to place it on · a profitable basis, for it is
necessary oftentimes to remove this growth vvith no sale for its
products. Aside from this an · outlay for planting is frequently
necessary. It must be stated, however, that certain types of woodlots are most satisfactory and simple to operate. The ash, tulip poplar and maple types reproduce very readily if judgment and knowledge of silviculture are at hand. No phase of forestry may be
said to be as practicable and profitable as the reconstruction of these
woodlot types.
That the people of the state are becoming awakened to the
·practicabilitiy of wood lot operations, is evidenced by the constantly
increasing number of applications for assistance in their management. The following table gives the percentage of applications
received for the years 1904 to 1909 inclusive:
PERCENTAGE OF APPLICATIONS FOR TREES FOR GROVE PLANTING AND
FOR WOODLOT·IMPROVEMENT

1904
1905
1906
1907
1908
1909
1910

For groves
Percent
100
00
94
84
70
64
59

For woodlots
Percent
0
0
6
16
30
36
41

The larger number of applications are filed during the winter
.m onths, and it may be expected that the number of applications for
1910 will be increased, and the percentage varied before the ending
of the year.
A PLAN FOR THE TREATMENT OF THE WOODLOT OF EUGENE CRANZ
LOCATION AND AREA

The tract, consisting of 12 acres, is located in Bath township,
Summit County, one half mile west of the village of Ira.
GEOLOGY

':'he woodlot is located upon the ·e astern exposure of the hills
forming the western limits of the Cuyahoga River valley. The
general slope varies from 2 to 10 percent. Two abrupt raviJ:?.es,
extending easterly, traverse the area on the north and south, forming an intermediate plateau, with a gentle easterly slope. The
slopes of the south ravine are almost precipitious in places.
The.so]l consists of the clays of the glacial drift. They are
light and of considerable fertility. The subsoil is inclined to be
permeable and allows of good root drainage.
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PRESENT CONDITIONS

The woodlot is a detached remnant of the original forest. A
number of large trees have been removed, but the process of culling
has never been carried far. The growth consists of beech, white
ash, sugar and red maples, white and red oaks, tulip poplar, dogwood, iron-wood, black walnut, sour gum, black cherry, butternut,
red elm, chestnut, hickory, and large-toothed poplar.
·
Previous to three or four years ago the area was quite heavily
pastured. After livestock was excluded seedlings of practically all
species present began to spring up, until at the present time reproduction of certain species extends over the entire area, with the
exception of those portions too heavily shaded by mature beech and
maple. The seed trees of ash, tulip poplar and chestnut are quite
well distributed over the plateau between the ravines.
The immediate slopes of the south ravine are occupied by a
stand composed largely of beech. Iron-wood seed trees have unfor. tunately been present, and in consequence the reproduction is composed quite largely of that species and sugar maple, both of which
tolerate the heavy shade of the beech crowns.
Reproduction. White ash forms the largest percentage of
reproduction. Tulip poplar, sugar maple, cherry and the oak seedlings are also abundant. r.rbe ash and tulip poplar are to be relied
upon chiefly in composing the future crop.
Chestnut, while of
considerable importance, does not occur in sufficient quantity to
influence the reproduction. The white oak is of slow growth, and
not as adaptable to conditions as the other species. The red oak is
well adapted to the site, but its reproduction rarely occurs.
Reproduction in places is hindered by the shade of the overwood. In
some cases weed trees like beech, dogwood and iron-wood are overtopping and seriously in iuring young seedliugs.
The portion of the woodlot north of the north ravine contains a
sapling stand of tulip poplar, red oak, beech, mulberry, white ash,
hickory, black cherry, butternut, black walnut, sugar maple, red
maple and large-toothed poplar. This growth bas resulted from a
clear cutting made about twelve or fifteen years ago. The valuable
trees in this growth do not form over 25 percent of the stand.
PLANS FOR IMPROVEMENT

One of the first principles of agriculture is that every acre of
ground should produce all that i~ is capable of producing. This
principle applies equally well to the woodlot. In order that a woodlot may be worth holding for such purposes it must contain some
young growth of yalue.
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The possibilities in reconstruction are greater in this woodlot
than in the majority of its particular type. The important factor,
which makes reconstruction comparatively easy, is the readiness
with which natural reproduction took place as soon as conditions
were made favorable for its existence.
Cuttings. This woodlot could in all probability be entirely reconstructed by natural regeneration, although in certain specific
cases planting would probably be more profitable. The system of
reproduction cuttings under the patch or group method of thinnings
can be most successfully applied. Cuttings made with the idea of ·
establishing a new growth of trees, in place of those removed, may
be called reproduction cuttings. Under the patch method, plots of
worthless or matured trees are removed and the area allowed toregenerate to a new crop, or is planted to species desired. Other
systems of management might apply here, but the conditions influencing this particular case seem to warrant the above method
being used.

A profitable

wal~ut

grove in Wyandot county

Areas varying in size will be selected, and the large or weed trees
These areas will contain. largely beech, dogwood, ironwood, etc. This same method will apply where the poplar and ash
trees are desired for building purposes. While the group plan may
be adhered to as the general ·principle of regeneration, cuttings of
remove<~..
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individual trees must be made where worthless trees overtop groups
of seedlings. The removal of seed trees of undesirable .species, as
iron-wood, blue beech, beech and red maple, all of which are prolific
seed bearers and disseminators, is necessary. Moreover, they have
a marked degree of shade endurance, and are prone to establish
themselves under cover of the older trees, where much of the desirable reproduction will not exis t. Such has been the case on the area
where the clear cutting was made. the stand here is composed of 75
percent weed trees.
Planting. The operation of planting, while many times necessary in woodlots, is often misused, and trees and labor are wasted.
For profitable reconstruction in parts of this area, however, planting
of trees will be required.
A portion of the southern exposure of the south ravine (area P),
consisting almost entirely of beech, was clear cut during the winter
of 1909-10 and planted to white pine at a distance of 6x6 feet. This
species seems adaptable, owing to the comparatively thin soil and
. southern exposure. 'l'he beech in this case was utilized for firewood .
It is recommended that the entire southern exposure of the ravine
be clear cut of the trees now growing, and be replanted to white
pine as far as the degree of slope permits. The pine should be
planted in mixture with Norway spruce or European larch. Clear
cutting is also recommended for the northern exposure. Some
reproduction of iron-wood and sugar maple occurs here. Tulip poplar
and red oak should be interplanted; chestnut may also be used, the
spacing being about 6x6 feet. All planting should be done the
spring following the removal of the timber, and the area cleared
each year should not be greater than can be planted each spring.
This will serve to check the deterioration of the soil by exposure to
drying and washing and the subsequent loss of vegetable fibre. A
season's growth of stump sprouts, grass, etc. which invariably
spring u.p with the removal of the large trees, may seriously interfere with planting operations. This condition is one of the worst
difficulties attending planting operations on cutover land.
Open spaces (R) have existed for a number of years and thereproduction in consequence has attained better development. In the
spring of 1908 some catalpas were interplanted among the ash, tulip,
cherry, oak and iron-wood seedlings. They have done remarkab~y
well.
The cutover area (S) should receive early attention. The weed
trees should be cut out and the tulip poplar, ash, oak and walnut
saplings, forming about 25 percent of the stand, should be reinforced
with white pine and Norway spruce. Larch and bald cypress may
be used in the more open places.
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The area (Br.) consists of a growth of weeds and briars. They
may be cut with a brush hook. A planting of red oak and red maple
in mixture 'i s recommended. The species may be planted alternately
six feet each way.

A plantation of white pine at Wooster

Logging Operations. These operations do not call for ariy
amount of skill 1 although the process of removing the logs from the
south side of the south ravine is a difficult one. This may be accomplished by precipitating the logs into the ravine and following
its course to the mouth.
Favorable Influences. The favorable influences must always
be considered in woodlot reconstruction. The reservation of the area
from live stock is the paramount consideration. Before attempting
operations, one must thoroughly make up his mind that no animals
shall be allowed to browse within the woodlot limits. Possible
exception may be made in the case of hogs. Factors which provide
for and maintain good forest conditions must be thoroughly understood. It is a matter of considerable importance that the leaf litter
be preserved to form the necessary mulch for the trees, and to
maintain and increase the fertility of the soil. Care and judgment
should be exercised in felling trees and removing timber, so as to
afford as much protection as possible to the young growth. For
this purpose spring cutting is not advisable. At this period all
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growth is succulent and very susceptible to injury. The prevention
of fires, which might follow negligence in burning brush is essential.
·A fire may destroy, in a few hour's time, what may have been
accomplished in as many years. The careful selection of seed trees
of the right species, and the removal of those which are weeds is to
be attended to. Matured or weed trees, which interfere with the
development of the valuable reproduction should be removed. The
foregoing are all important factors, which go to increase the productiveness of forest land.
Wind Break. The establishmeat of a dense growth about the
borders of the woodlot is of considerable importance. This prevents
the wind from blowing the leaves away, and thereby prevents the
encroachment of grass which is inimical to tree growth. It also
prevents windfalls and injury to the trees within. Evergreens are
the most satisfactory for this purpose, owing to the manner in which
they retain their lower branches. Two rows have been planted
along the west border of the woodlot, and a similar planting may be
made on the north side. A portion of the west and south sides are
protected by adjaGent woodlots. The east side is protected on
account of being at the base of the slope. The pines on the west
are planted alternately 6x6 feet.
Summary of Recommendations. 1. . The entire woodlot, as far
as practicable, should be reconstructed by the reproduction of the
original valuable species it contains 1 reconstruction to be carried out
ur:der the patch or group method by reproduction cuttings.
2. Groups of the most worthless trees to be first removed.
3. Clear cutting to be made of beech, maple and oak on both
slopes of the south ravine.
4. All prolific seed bearers, disseminators of weed species, to be
removed. This includes iron-wood, blue beech, and in some cases
red maple.
5. All weed or matured trees overtopping young seedlings to
be removed.
6. In the regeneration of the woodlot, tulip poplar, white ash,
chestnut and red oak should be favored.
7. The weed trees to be removed from the cutove.r area (S).
8. The south slope of the ravine to be planted to pin~ and
spruce. Trees to be spaced 6x6 feet.
9. The north slope to be planted to hardwoods, tulip poplar,
chestnut, and red oak, spacing 6x6 feet. All planting to be performed the spring following the removal of the present growth.
.
10. The 25 percent stand of merchantable saplings on the cutover area (S) to be -reinforced with white pine and Norway spruce,
the former in the more open spaces, and the latter in the shaded

KENYON HILL TRACT
OF KENYON FOREST.
Showing location of
planting plots.
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portions. Bald cypress and European larch may be used sparingly
in open places.
11. Area (Br ), containing briars and weeds to be planted to red .
oak and red maple, spaced alternately 6x6 feet.
12. A wind break of white pine to be maintained along the
exposed portions of the west border of the woodlot.
13. The leaf mulch to be carefully maintained.
14. No cuttings to be made during the months of March,
April and May.
15. Protection to be given against fire, bearing in mind that a
fire n1ay in a very short time seriously injure the young trees and
eventually kill all.
16. The absolute exclusion of all livestock from all parts of the

woodlot.
THE FOREST SURVEY

This work was begun in 1906 in a limited _way and has been
carried on each succeeding year, so far as consistent with available
funds.
During the summer of 1910 two men were employed. The area
covered includes ten counties, viz: Ashland, Richland, Crawford,
Wyandot, Hardin, Allen, Hancock, Putnam, Van Wert and
Mercer. The survey was only preliminary and" in the natu re of a .
reconnaissance. The chief work consisted of the inspection of the
artificial tree plantations, established in cooperation with the Station.
Data were taken on many of the groves under different conditions
of soil, site, and systems of treatment, and suggestions were given
for their future care. Many other plantations, established independently of the Station, were examined and data obtained. Parties
applying to the Station for assistance in the different phases of
forestry work were seen, and suggestions offered to meet their
particular needs.
Another important phase of the survey consisted in the examination of the native woodlots. 'J'he various types throughout the
region traversed were studied, and data taken on their condition.
RESULTS OF THE SURVEY

Succinctly stated, the information obtained through the survey
indicates that practically no knowledge of fundamental forestry
_principles exists among land owners. In many cases where th.e
initiative is assumed by an interested woodlot owner in an attempt
to improve his woodlot, the methods employed have been precisely
the reverse of proper procedure. No operations in agriculture require more skill and basic knowledge than those which underlie
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forestry. In the operations of the field, where annual crops are
produced, errors in management may be rectified from year to year.
In those of the forest, where many years are required to produce
the crop, there are no possibilities of correcting errors, excepting
through great loss. Hence, the value of well laid plans in accordance
with well known forest principles cannot be over-rated. Education,
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therefore, must necessarily be an important factor in influenCing
progress and the knowledge disseminated should come through
technically trained men, who can study the problems understandingly, and whose solutions are aided by, and based upon, previous
training, coupled with experience and knowledge of conditions.
General · information will not suffice. Individual conditions and
problems must be studied and met, and specific remedies applied.
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A woodlot to woodlot canvas· is the very best solution of the pro.blem of education, as well as for determining conditions and specific
needs. Woodlots are individual and the treatment prescribed
for one, in all probability, will not apply exactly to any other.
A forest survey offers the only opportunity of becoming
familiar with the forest conditions of the state, and upon these
conditions must be based the entire forest policy. The survey
stands for organized research, and is the determining factor in
experimental forestry. It is the most useful means of setting forth
the aims of forestry, and in determining where it can best be
practiced . . Results of a crusade of this nature, as far as the education of the public is concerned, are not always apparent, and may be
discouraging or seemingly lacking. It is a virtual impossibility,
under the limitations of our knowledge of silviculture, to answer all
the questions of the public, and it is impossible to induC:e many to
attempt openitions. It is a new venture, and there is a just
hesitancy to undertake work in an unk0wn field. The time limit
and lack of object lessons are futher barriers. However, the approach of the forester and a few simple explanations of how the
woodlot might be made more productive, the setting forth of the
value of growing timber or the imprudence of cutting young trees
from steep hillsides for the sake @K @ hdf crop of tobacco or corn
fodder, all has its influence. It 8~88 ~lille land owner to thinking,
and although he does not always CO!L.tilld.!'lelilcc active operations to plant
his untillable land, or improve his woodlot, he concludes to let the
timber remain that be previously intended to cut off. Without
doubt thousands of dollars have been saved to the land owners of ..
Oh1o through eight or nine months of the forest survey. Many
thousand feet of lumber will be marketed which was unconsciously
being allowed to deteriorate in the woods. Millions of young trees
have been saved from the browsing of livestock, and will be delivered
as a heritage to future generations, being valued meanwhile as a
growing asset to the land on which they stand. Many suggestions
have been put into practice and become object lessons for others to
follow. Many steep, en~ded hillsides will be clothed in the garments
that rightfully belong to them, although the crusader may never
know that the awakening was the result of his work.
TREE PLANTATIONS

There has been considerable interest manifested in the planting
of groves for post and pole materials and windbreaks. The greater
number of these groves are catalpa. This species has been popular
witn the farmers in the better agricultural districts. The groves
examined have done fairly well. Neglect bas been the worst diffi-
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culty with which to contend. A catalpa or locust grove can be
neglected and still survive, while a corn field cannot. In other
words, many of these groves are neglected on account of the
necessity of attending to other farm crops.
Cultivation. Cultivation is one of the most important features,
where plantations are established on tillable land, and it is one that
is the ·most neglected. Tree growing in good agricultural soil
requires the very best of treatment to produce reasonable profits.
The tendency among owners is to cultivate for the first or even
· second year, frequently growing crops between the trees. The
effect of this treatment is manifest for the first three years, but
thereafter comes a slump in development. Groves in which judicious
cultivation was carried on for three or even four seasons have shown
results from such treatment. Grass and weeds are the worst
enemies resulting from lack of cultivation. Where trees are spaced
eight or tert feet apart the widest way, cultivation can be very conveniently carried on for three years. Three cultivations per season
under ordinary conditions will suffice. It is usually better to grow
crops for the first two seasons. Soybeans, cowpeas or possibly
buckwheat, are good crops to sow with tbe cessation of cultivation~
and even during the period of cultivation. These crops may be
allowed to fall and serve as a mulch. It seems especially important
that a cover crop be sowed after the last cultivation. Deep cultivation
the third season may do considerable injury, by destroying the
fibrous roots lying near the surface. This is particularly true when
culture is neglected the first year or two. This same principle may
" apply the second season, providing no tillage is carried on the first.
In order to get the best results, therefore, it is important that cultivation be started as soon _a s necessary after the setting of the trees~
and continued faithfully until the close of · the third season.
Exception should be made in case of non-tillable land or slopes or
flood plains liable to wash.
Mulching. Mulching is one of the most practicable forms of
culture where trees are planted on slopes and hillsides liable to erode,.
and upon non-agricultural land. It is also of good utility after the
cesso.tion of cultivation, particularly on heavy soil liable to pack or
bake, and in that devoid of vegetable fibre. The straw of many
field crops, also tree leaves, may be used for mulch material. Wheat
straw is the most easily obtained and probably the most economical.
An application may be made four or five inches thick within a radius
of three or four feet about the tree. In cases where cultivation has
been neglected the grass and weeds may be cut and placed about
the trees.
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That m niching increases liability of mice injury is true, although
:'tJy proper management this difficulty can be eliminated. It has
been observed that ordinarily mice do not like to work far from cover,
and their ravages are always worse where dead grass or debris of
any kind is lying adjacent or close to the tree. Little injury has
been observed where the ground is bare close about the trees, unless
there has been a covering of snow, under which cover mice sometimes work. As a means of preventing injury, therefore, it is ad vised
that all mulch material be drawn from each tree within a radius of
at least two feet, and all grass or debris of any kind should be
ncluded, leaving the ground as bare as possible. These precautions .
may ·be supplemented by throwing a shovelful or two of dirt about
those trees liable to injury.

Beds for propagating evergreens

Pruning. With certain forest trees pruning operations are
second only to cultivation in importance, and often second to none.
This operation is of special importance in growing the catalpa, which
does not prune itself of side branches. Almost all species used in
commercial plantations may be pruned to greater or less extent with
profit.
Observations of the survey indicate generally a seeming lack of
knowledge in regard to the proper methods and function of pruning.
Where such operations have been undertaken in a grove they are
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usually carried to the extreme, or are conducted in such a manner
as to fail to accomplish the purpose for which pruning is intended.
There is a lack of knowledge among many regarding the function
performed by different parts of the tree, and in consequence pruning
cannot be carried on intelligently. The branch of a tree is generally
considered a necessary evil, and a thing to be gotten rid of in order
to produce timber. It is of course necessary to prune, but it is important to know what limbs toremove and to what extent such operation~ should be carried. Judging from experience of the past, it is
evident that instruction in the principles of pruning is a matter necessitating actual example on the ground. Suggestions given through the
medium of bulletins, along with illustrations, serve to give considerable information, but results are not as satisfactory as those obtained
through actual demonstration.

One-year-old white pine transplants

A detailed discussion of cultiire and pruning will appear in a
separate publication of this Station.
Nursery Stock. Too much care cannot be exercised in securing good nursery stock, and in the case of catalpa, that which is true
to name. There has been frequent misrepresentation by unscrupulous and uninformed persons, who traverse the country represent-
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ing themselves as the agents of nursery firms. In many cases these
individuals do represent firms of unknown reputation; in others the
:firms they claim to represent do not exist, but inferior stock is
bought and delivered to parties to fill orders taken. Cases of
misrepresentation are confined largely to the catalpa, but other
species are also involve.d. The grosse·st misrepresentations regarding the true status of catalpa have been made, and have induced
parties to purchase stock of ·unknown origin, at exorbitant prices.
Cases are known where from twenty-five to forty dollars per thousand
has been paid for 12- to 18-inch catalpa and locust seedlings, with the
advice that they be planted at the rate of from 2,000 to 5,000 per acre,
supplementing this with the startling information that they grow to
post size in three years, and pole size in six to ten years. These
statements are so grossly exaggerated that they should appear
manifestly untrue to even the most uninformed. Not only does such
action operate against the land owner and the cause of forestry, but it
is a hindrance to the welfare of honest nurserymen, and has caused
some to discontinue handling the catalpa. It is as much to the
int~rests of the forest nurserymen to cooperate in stamping out this
practice as to any concerned.
THE SPECIES OF CATALPA

· That there are several species of the catalpa, only one of which
is suitable for forestry planting, is not as well known as it should be.
Prior to this time, cause existed for the distribution and planting of
the wrong species, but with the dissemination of information,
through our agricultural institutions and pr~ss regarding this
matter, there is no excuse for the prospective planter being uninformed and much less for the party who sells and distributes the
seed and trees.
Throughout the area covered by the Survey the number of
groves containing spurious trees is startling. Spurious stock has
not only been distributed during the past, but what is worse, is still
being sold.
The species of catalpa cannot usually be determined until . the
tree has made several years' growth. It is very difficult if not
practically impossible to determine species of seedling trees,
es·pecially when the leaves are off.
The loss attendant upon
planting the wrong species is two-fold, owing to the non-productivity
of the land from the time of setting the seedlings until their true
nature is evidenced, and to the outlay involved in planting and care.
It is evident, in the light of facts obtained by the Survey, that too
much care cannot be exercised in securing catalpa speciosa seed and
trees true to name.
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Prices of Forest Tree Seedlings.
It is impossible to give
definite prices on forest tree seedlings, as such will vary with many
conditions. Prices on catalpa and black locust seedlings for the
season of 1910 have been secured from ten nursery firms. These
figures are based on 18- to 24-inch seedlings:
PRICES OF TREE SEEDLINGS

Average Price
Catalpa
Locust

$5.98
$5.80

Minimum Price
$3.00
$3.00

Maximum Price
$11.00 (delivered)
$ 8.75

Catalpa seedlings in nursery
WOODLOTS

In the forestry operations of Ohio, the farm woodlots have
always been considered the paramount factor, and work in their re~
construction and management has been encouraged as much as
possible. A portion of the area covered by the Survey contained a
large number of these tracts, the average size of which is about
fifteen acres. It was impossible to examine every woodlot, but a
study was made of the more typical examples. ·Indications point to
a slow but evident awakening to the importance of these areas, and a
disposition among owners to study and improve their condition.
One of the problems to be solved is that of directing energy in the
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proper channel. Among those who have undertaken the task of
improvement, many have chosen the wrong course at the outset.
One of the most common errors attributed to wqodlot owners is
their attitude toward undergrowth and reproduction.
Almost
inva.r iably undergrowth is considered a detriment, and one of the
first factors to be eliminated. The only asset considered is the large
trees. The small ones which are growing into value, besides
serving as a protection to the older ones, are destroyed as weeds.
It is frequently found that sheep and other live stock have . been
turned into the woodlot for the purpose of cleaning up this growth,
little realizing that the fundamental principles of forestry were
. being violated. In other cases the expensive operation of cutting
out the undergrowth was being practiced. Examples of removing
young, valuable poplars, oaks and ash for the purpose of planting
exotic trees for certain special purposes are frequent. There is a
general disposition to preserve mature tree.s, even though they are
on the decline, and should be marketed. The idea of the utility of
natural reproduction in perpetuating the woodlot is seldom conceived, nor does it seem to be popular when advanced. The prevailing opinion is the necessity of planting, instead of allowing the
woodlot to reseed itself in so far as practicable, and aiding this by
skillful manipulation of the axe in remov!ng undesirable trees; not
realizing that in improvement . operations the axe mu~t play as
important a role as the spade.
The pernicio~s habit of grazing woodlots is the most disastrous influence tending to destroy the forests of Ohio. Unlike the
ravages of fire, it is insidious in its nature, and is not commonly
observed until the evil is accomplished, and even then the injury is
not apparent to many. Before attempting to describe the evils
resulting from this practice, it seems advisable to set. forth some of
the principles underlying woodlot operations, which are violated by
grazing. One of the first requirements of a profitable forest is that
it contain young trees. This protective undergrowth is beneficial
in shading.the ground, preserves the moisture, adds humus and
vegetable fibre to the soil, and prevents the growth of grass, which
is harmful to trees.
Grazing destroys all these factors and works further injury by
puddling the soil and exposing the roots. Animals maim the latter
by trampling. Browsing not only destroys young trees but often
distorts them in such a manner that they never develop into merchantable trees. Before attempting to improve a woodlot one must
iesolve to exclude livestock, and remain firm in the reso~ution.
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The loss entailed through the practice of pasturing is enormous.
While there are no definite estimates of the damage in money value,
it may be conservatively said, that it amounts to many thousands of
dollars.

White ash seedlings one year old

The great majority of existing forest tracts are not real
woodlots but mere woodland pastures, having no real value for
forestry purposes and· but little for pasture. The trees they contain are not sufficient in nu~ her nor kind to make them of any value
as timber tracts, and yet there is too much shade to allow a stand of
nourishing grass to grow. In many cases, therefore, these woodlands are being sustained at a loss to the owners. The actual value
of the woodland pastures, as estimated by 2,365 owners, does not
exceed 15 cents per acre annually, and the value of the stand of trees
is worth little, because those which remain have been damaged by
browsing. Frequently the loss is two-fold by allowing the matured
trees to deteriorate instead of marketing them. It is often evident
that trees in a woodlot are not looked upon as a crop. The fact that
they grow and mature as any other crop is not realized by the
great majority of people. The popular idea of a woodlot seems to
be only in terms of large trees, which are looked upon as remaining
indefinitely, unless destroyed by the axe or the hand of Providence.
To many, a young tree is nothing but a weed.
~
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Statistics place the number of acres of forest land in Ohio at
2,275,069, which is 13 percent of the total area. r.rhe investigations
of the Survey show, as far as its limits extend, that 85 percent of
the so called forest areas are not real forests, qut mere woodland
pastures and worth but little for pasture purpo~es.
The following table shows the number of woodlots examined:
A indicates the precentage of areas which have no value for
forestry purposes, and which cannot be profitably reconstructed.
B, those which are pastured, but by the exclusion of live stock
can be reconstructed.
C, those areas which have not been pastured.
'The data includes the territory covered by the· Survey during
the season of 1910.
RECORD OF WOODLOT SURVEY IN TEN COUNTIES, 1910
I

Total
number
woodlots
examined

County

Pastured
A

Pastured
B

Unpastured

c

Percent
p a stured
A

B

Percent
Unpastured

13.0

Percent
pastured

c

....

168

91.

56.

21.

54.0

33.0

Richland . .. .... .

291

120.

96.

75.

41.5

33.0

25.5

Mercer .. . . .. .....

225

100.

101.

24.

44.4

44 .9

10.7

Wyandot ... .. . . .

199

116.

54.

29.

58 .3

27.1

14 .6

Hardin ... ... . . ..

265

145.

88.

32.

54.6

33 .2

12.2

Putnam ..... . ....

267

122.

106.

39.

45.5

40.0

14.5

Ashland .. .. . ....

120

55.

43 .

22.

45.8

35.9

18.3

Crawford .. ... . ..

232

123.

70.

39 .

53 .0

30.2 .

16.8

Allen ............

225

128.

70.

27.

57 .0

31.0

12 .0

Hancock .. . .. .. . .

373

199.

114.

60.

52.0

31.0

17.0

Aver age .. . . . . .. .

....

119.9

79 .8

36 .8

50 .61

33.93

15.46

Total .... . .. .. .. .

2365

.....

. .. ..

....

.....

.... .

. ....

Van Wert .•

~

The problem of forest and pasture can be solved in many cases
by dividing the woodland into two parts, reserving from livestock
the portion best suited to forestry purposes, and devoting the other
portion to pasturage, clearing off all the trees excepting those
desired for shade.
FOREST NURSERIES

The Station has several acres devoted to the growing. of forest
and ornamental tree seedlings. Nurseries have been established
in connection with the Experiment Station at Wooster, the Boys'
Industrial School at Lancaster, Kenyon College at Gambier, the
Sanitorium at Mt. Vernon, Miami University at Oxford, and the
Lima State Hospital at Lima. This work is being carried on in a
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limited way at the institutions. but it is hoped to enla:rge the areas
and increase the number of trees grown each . year. A variety of
species is being grown at each place, and good results will be obtained with regard to the adaptability of different species to soil
conditions.
A fine line of exotic ornamentals is growing in the Wooster
nursery. This number includes a collection of many rare and
beautiful trees. 169 species of trees were planted in the spring of
1909 and of the entire number onlyone species entirely succumbed to
the unusually severe winter conditions.
The following is a list of the more important forest tree seedlings in the Station nurseries.
SPECIES

Ash, European
Ash, White
Catalpa
Cypress, Bald
Larch, European
Hemlock
Oak, Burr
Oak, Red
·Pine, White

"
"
Pine, Norway
Pine, Austrian
Pine, Scotch
Pine, Banksian (Jack)
Poplar, Norway
Spruce, Norway
Walnut, Black
Spruce, Douglas

NUMBER

SIZE

18 to 24 inches
6 to 24
6 to 24
"
12 to 24 "
10 to 18
"
6 to 12
12 to 24
"
6 to 12
3 yrs. · trans.
2 yrs. trans.
3 yr. seedlings
2 yr. seedlings
1 yr. seedlings
12 to 18 inches
6 to 8
6 to 8
''
6 to 8
18 to 24
10 to 24
18 to 24
6 to 18
"

trans.

trans.
trans.

600
69,000
273,750
3,575
4,635
5,100
930
8,000
28,500
45,380
4,000
6,000
lOO,OOO
450
1,400
1,150
2,000
550
6,800
500
1,350

Practically all these give evidence of adaptability to soil con..
ditions, notwithstanding the unfavorable season of 1910. The white
pine is a particularly promising tree, and will no doubt be of great
utility in the reforesting operations of southern Ohio.
It has
~hown a special fitness for Wooster and Mt. Vernon soils.
There is need of larger areas and better facilities for the work.
The present capacity of the nurseries is over half a million trees,
but this should be increased to at least twice the amount.
It is ·
important also that a system .of water supply be provided. Such
~ystem could be used to advantage every season.
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FOREST TREE DISTRIBUTION

The station has distributed seedling trees gratis since 1904.
Thi~ distribution has been entirely for demonstration and experimental purposes . It appeared . to be an excellent means also of
encouraging forestry sentiment. Enough groves of certain species
have been established in many sections of the state to serve the
purpose for which they were intended.
Distribution in these
particular sections will cease. Exceptions will be made, however,
in cases where trees are required for the solution of peculiar
._problems.

Bald cypress and European ash in nursery

It is unfortunate, in the case of catalpa, that difficulty has been
experienced in securing the speciosa true to name. This feature
has led the Station to continue the distribution of this species to a
greater extent than it otherwise would have been justified in doing.
Information in regard to the real nature of this tree, however, has
been so disseminated among commercial growers, that it is now
possible to obtain it with considerable assurance of its purity, and
at reasonable prices. It is hoped, therefore, that commercial
nurserymen may relieve the Station of this feature, excepting, · as
before mentioned,. in cases where experimental and demonstration ·
operations of a peculiar nature are required.
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OPPORTUNITIES FOR FOREST NURSERYMEN

The present agitation in favor of forestry and the consequent
demand for forest seedlings has opened a market of no mean
proportions. It is hoped that Ohio nurserymen may· devote . areas
to the growing of these seedlings in connection with their general
nursery stock. This work should be placed upon a commercial
basis in order th!lt the stock may be disposed of at minimum prices,
thereby offering inducements to land owners to buy. The prices of
evergreens suitable for forest planting are prohibitive, due to no
fault af the ·g rower, but to the fact that the trees are grown to
supply retailers who dispose of them in limited quantities for
ornamental and wind-break purposes.
These trees are better
grown than are required for forestry purposes" The Station wishes
to encourage those who are inclined to these phases of commercial
growing.
DESTRUCTIVE AGENCIES

Forest Fires. Fire annually burns over thousands of acres of
forest in different sections of the state. The Ohio river counties
suffer most damage in this respect. The causes are attributed to
different sources.
Railroads are responsible for the greater
number of fires. Where the right of way passes through or
adjacent to forest tracts, the stubs of dead trees and inferior
coppice growth gives evidence of the damage done. Carelessness
in burning brush and stubble land, and allowing fire to escape, bas
been the source of many fires. Campers, hunters, and smokers
have also contributed ·to this evil.
Injury to woodland by fire does not seem to be generally recognized nor fully appreciated. Of the numerous ways in which fire
may be injurious, only a few are realized. Damage to a forest is
always apparent when the large trees are killed outright or badly
fire scarred, but one of the greatest evils, that of the destruction of
young growth, is rarely noted as being of any consequence. The
same principles are involved in this case as in the practice of grazing
woodlots, but the injury by fire is many times worse, and works
with greater rapidity and devastation. Not only are all forest
conditions destroyed, but many trees are killed outright, or die in a
short time after injury. The effect on trees is such that they never
make any quantity or good qualityoftimber. They become weakened
and are subject to the attacks of rot producing fungi, which
eventually complete the destruction. Reproduction of weed species
and sprouts from the stumps and the dead trees spring up, thus
rendering the area valueless. The evil effects are not confined to
the forest alone, but the leaf litter and humus are burned out of
the soil, rendering it sterile and subject to erosion.
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One may observe the destruction of forested areas, along any
of the. railroads passing through portions of Lawrence, Scioto,
Jackson and Pike counties. These burned areas are particularly
observable along the C. H. & D. R. R., between Wellston and
Ironton. The dreary, unproductive slopes lining the small streams,
along which this road follows, should be so manifest to the casual
observer that he may well appreciate the injury to forests by fire.
Injury by Insects. Insects are a more or less harmful factor in
forestry, but aside from the damage to ,black locust by a borer, no
serious ·harm has been noted. The locust borer may usually be
found in greater or less numbers wherever the black locust occurs.
It is more serious in its ravages in some sections than in others. Its
workings are peculiar, and not definitely understood, since it
may actually operate in one grove to the extent of ruination, while in others not far removed its presence is scarcely
noted. In certain cases young groves are so badly in iured as to
render them valueless, the trees being so badly riddled · that they
break off. One instance ·i s on record, where a ten-acre grove containing trees four inches in diameter was totally destroyed.
It !s apparent, however, that injury is greater in young trees
and that they recover from the effects as they grow older.
The
following condensed statements on the borer are the observations
of competent investigators:
"It is more destructive in some sections and localities than other." "It is
noticeably more destructive to some trees than others in the same grove.''
''It
is more destructive in artificial than in natural forests."
"It is more destructive to young saplings and to the branches of medium sized trees than to
the large~ trees.'' ''Very large plantations are only injured around the edges.''
"Since locust trees are grown for posts, worm holes in the wood cannot be
considered as rendering them worthless for the purpose."
(Quoted from, "Locust borers and some results of their work," by Prof.
Jas. S. Hine in Ohio Forester, July, 1910.)

It is unfortunate that no successful means are at hand for
combating this insect on account of the important role played by
the locust in forestry operations. This handicap, while discouraging, should not by any means be instrumental in prohibiting the
growing of this species.
Groves are being successfully grown
notwithstanding the presence of the borer.
An excellent treatise
on this subject may be found in the number of the Ohio Forester
above mentioned.
Leaf Miner. The leaf miner is a small insect which works
upon the leaves of the black locust. It eats away the chlorophyll,
leaving the skeleton of veins and causing the leaves to turn brown in
late summer. This insect is quite widely distributed over southern
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Ohio, but has as yet produced no appreciable damage. It no doubt
checks the growth of the trees, but has not to our knowledge been
responsible for their death.
Catalpa Midge and Sphinx Moth. Defoliation of the catalpa by
the larvae of the sphinx moth occurs in parts of Ohio, as well as the
killing back of the terminal shoot by the catalpa midge. The latter
trouble is fully treated in Bulletin 193 of this Station.
Spraying with any of the reliable insecticides is sufficient to
control the sphinx moth.
Two broods of this · insect sometimes
occur, in which case subsequ-ent spraying will be necessary.
Many of our native forest trees are infested with insect enemies.
in varying degrees, but in no case has injury become serious or
g~.::neral.

Arbor vitae and Norway pine transplants

A White Pine Disease. It is unfortunate that the white pine,
so promising in parts ·of Ohio for forest windbreak and ornamental
planting, should be threatened with a serious plant pest known as
the pine blister rust, ( Periderm-i?tJn strob-i) recognized in Germany
for thirty years, from which country it has undoubtedly been
· introduced into the Uniied States. This disease has been noted for
some time in America but its importance was not realized until it
commenced to menace white pine forest seedlings. In the spring
of 1909 the New York Forestry Department called attention to its
presence in their nursery, on three-year-old white pine seedlings
imported from Germany. It is liable to appear at any place where

FOREST CONDITIONS IN OHIO

103

.white pine seedlings are grown, especially on stock imported from
.E urope, where it is so abundanfin certain portions that the culture
·Of white pine is impossible.
The pine blister rust is known to be one stage of the blister rust
<>f the family ribes, which includes the currants and gooseberries,
and in the presence of the two hosts (white pine and ribes) it spreads
with considerable rapidity. The disease attacks the bark of young
trees and the young stems and branches of older trees, and appears
in the form of bright yellow blisters. The infected stem or branch
becomes swollen and enlarged. The fruiting bodies finally break
through the bark and discharge a dry ·yellow powder which contains
the spores. They may be carried long distanc.es by wind and if
brought in contact with currant or gooseberry leaves are liable to
·produce infection. It is generally assumed by authorities that the
spores from the fruiting bodies on the pine cannot directly infect
.other white pine trees, but require those produced upon currant or
gooseberry leaves to produce furt.h er infection in the pine.
Damage. Severe damage results where infection of white pine
·o ccurs. The injury is more damaging to young trees than to older
·Ones, and there is greater resultant damage to nursery stock. The
_y oung trees are liable to succumb outright and older ones are
seriously affected. In fact, its presence might make the planting of
white pines on a large scale virtually impracticable.
Occurrence. The presence of this disease has no.t be.en
reported to any extent in this country. It has been found occurring·in two Ohio nurseries within the past year, and ·in these cases on
stock imported from Germany.
Search for traces has been
instituted only during the past year, and whether there has bee.n any
general dissemination is not known.
Prevention. Since there is no cause to believe that the disease
bas been disseminated to any extent, it is important that every
effort be made to prevent its futher introduction into this country
from Europe. To accomplish this will mean that the greatest care
must be exerc .sed in importing European stock. The seriousness
of the disease would justify making no more foreign importations,
owing to the difficulty in detecting its presence in shipments.
Efforts are under way in this state to take up the problem of
prevention and control, and it is hoped that nurserymen handling
white pine stock will realize the danger confronting the culture of
this species, and will give the state authorities hearty cooperation in
their efforts to prevent the spread of the infection.
Descriptions may be had of the disease. in Bulletin No. 2 of the
New York Experiment Station, Circular No. 38, Bureau of Plant
Industry, U. S. Department of Agriculture, . and a Bulletin of the

'
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New York State Department of Agriculture, which is a translation
of Circular No. 5, of the Imperial Biological Institute for Agriculture and Forestry, (Germany) June, 1905.
Information relative to the above description of this disease was
obtained from these sources.
PRICES FOR TIMBER PRODUCTS

The Station is constantly receiving inquiries regarding the best
manner in which to utilize forest products and the proper prices
attached thereto. This is a difficult question, and one practically
impossible to answer satisfactorily. There are many factors influencing the prices of timber and the products into which it should
be worked. The former will be contingent upon: 1st. Quantity
and quality. 2nd. Proximity to market; the manufacturer can
afford to pay higher prices when the timber is near his factory.
3rd. Accessibility; if the timber buyer loga the tract, ease with
which he can remove the logs from the woods, the distance to the
nearest transportation points, topography, etc., are all to be
considered.

Ornamentals in nursery

Timber is frequently disposed of in a manner which is commonly termed "lumping off," i. e., the entire tract is sold jn a body.
To say the least, this is not advisable, nor fair to either party,
especially to the one whose ability is limited in judging the amount
of standing timber. Business-like methods would entail the disposal
of the timber by applying a standard rule to each log, at a specified
price.
There should be no objection to this method of sale, as
neither party will suffer injustice.
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The Station bas attempted to obtain prices on tim her, but
there appeared to be such great variation in different localities and
in the same species for different products, that its efforts, so far as
fixing arbitrary values are concerned, have resulted in little good to
woodlot owners. Furthermore, values obtained for timber in a
certain locality have no fixed standard, because of a fluctuating
demand; i. e. wood using industries may move from one locality to
another so as to be nearer a more available supply of timber, or they
may close down for want of raw material.
EDUCATION IN FORESTRY

Education must necessarily be an important feature in progressive forestry. The instructions of the people bas been carried
on as far as opportunities permitted. Instruction along different
lines of work has been given at farmers institutes, granges, picnics
and on agricultural trains. A course of lectures was delivered
before the "Short Course" students of the College of Agriculture of
the Ohio State University. The work has also included lectures at
high schools and before various civic and improvement clubs.
Womens' clubs have been active in arousing interest and enthusiasm
in the care of trees. The Ohio Federation of Womens' Clubs has
been an important factor in awakening interest in problems that are
especially helpful. During the year 76 addresses were delivered to
Ohio audiences of varying number. Much helpful knowledge is also
disseminated through the Forest Survey and by the cooperative
plan.
RECOMMENDATIONS

To meet the needs of progressive forestry certain changes
and additions must be made.
The Station is urgently in need of trained men.
The funds
available and the salaries paid are not adequate to meet the
competition of other institutions, and in consequence it has been
impossible to push certain lines of work, because of the lack of
assistance. It is matter of no economy to the state to withhold a
mere pittance and lose in return opportunities for the developement
of one of the State's greatest resources.
Institutional Work. The work at the various institutions has
developed to such proportions that a trained assistant is greatly
needed to assume charge of this phase. In some cases foremen are
required to exercise field supervision and perform the manual labor.
Opportunities for experimentation are marked, and such permanence is assured to such work that it hoped the necessary means
may be provided to extend this work, and take full advantage of the ·
opportunities offered.
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Better Nursery Facilities Required. Better facilities for propagating trees to supply the demand for forest planting at large,
and the operations at institutions, are required. The present means
are insufficient to properly undertake nursery experiments. A
.system of furnishing water supply is badly needed, and could be
-e stablished at very moderate cost.
.
Shade Tree Investigations. ·The Station is constantly in receipt
.of requests for information regarding the planting, care and preservation of shade trees. The greater number of these requests
-c ome from cities. A thorough study of conditions inimical to shade
and ornamental trees needs to be made. One of the requirements
is a relative scale of tolerance to smoke and gases for the various
trees used in city planting.
Rate of Growth Studies. This work has been started on a
number of species of trees but not completed on any one species.
These studies include the examination of many trees of each species.
It is a tedious operation and requires considerable time for completion. Such study is near completion for the chestnut, and other
commercial species should be taken up in like manner.
A Better System of Cooperation Needed. The work of tree
distribution and cooperation with private owners has extended to
nearly all parts of the state. The system has operated to good
advantage, but the time is ripe for limiting cooperation to those
parties who can offer the Station greater advantages. It is desirable to enter. into closer contact for the performance of work as
planned by the Station. The present system in operation is not
entirely satisfactory because it does not compel strict adherence to
the directions of the Station.
Demonstration. It is important that the people have more
comprehensive and general understanding of the profits that may
be derived from forestry, and of means by which land owners may
derive a revenue from unproductive areas. Practical demonstration
on the ground is required and more men are needed for . its
accomplishment.
NEEDED LEGISLATION

Ohio is manifestly ·behind other states in the enactment of
forest legislation. While her problems to a certain extent are unique
and unlike those of other states, there are certain fundamental
principles which apply elsewhere. Aside from this, the enactment
of laws peculiar to our conditions is needed.
Better Fire Protection. While Ohio is primarily a state of
small farms and woodlands, there are within her borders certain.
areas preeminently adapted to forestry. These areas lie more or
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less within one zone, and on account of their topography and condition of soil are largely unfitted for agricultural pursuits. It would
be a good investment for the state to have these areas brought into
their greatest possible usefulness. The numerous fires, which
constantly menace these areas, are the most discouraging feature in
attempting forestry operations. An efficient system of protection
is the first requirement. The business of forestry represents an
outlay of money which no land owner is willing to make when he feels.
that there is a big risk attendant thereto. Forestry operations are
especially worthy of support, because they entail a long-time investment, and the entering of a field unknown in all its details. The
present laws relative to fire protection, while a beginning, are not
adequate or sufficient to meet the needs.
Warden Service Necessary. Laws need to be enacted providing for the appointment of fire wardens, whose duties it would be
to attend to the prevention and extinguishing of fires in those sections
where such service is required. In such re~ions each township should
be permitted to maintain a warden and as many deputies as might
be needed. These wardens may be compensated for the actual time
employed in combating and extinguishing fires. Funds required
for such work may be appropriated out of the state treasur y, or as
otherwise provided for.
This system is in successful operation in eighteen states of the
Union, and the expense attendant is nominal, since the season in
which fires occur is short. It will be necessary that the control of
such a system be vested in a chief fire warden, wnich would logically
fall to the office of the State Fire Marshal.
FOREST RESERVES

All forestry operations have thus far been confined to the work
carried on with private owners, and the various state or public
institutions. While considerable has been accom.plished through
the.s e sources, they are not sufficient to meet all requirements.
State Forest Reserves. Reserves made in sections of Ohio
where the practice of forestry is most desirable, would not only
serve as examples to those who desire to manage their tracts in
accordance with the principles of forestry, but would induce parties to purchase non-producti·ve areas with this purpose in view·. A
system of fire protection ·necessary for state reserves could be
extended to the aid of private owners whose land might be adjacent
. or in close proximity. Thus many thousands of acres· of privately
owned lands might be made virtual reserves. This method is the
most economical measure by which the state could encourage
forestry, and such a measure would add greatly to the wealth of
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southeastern Ohio. Permanent examples aJ;e necessary, and the
state must take the initiative. Individuals will not, under existing
fire risks.
Large areas are not required nor are they desirable. They
should, however, be ·large enough to permit operations on a basis
sufficient to furnish constant employment for the necessary labor.
The Regulation of Stream Flow. The reservation of certain
steep slopes adjacent to some of our streams is a matter worthy of
consideration, since the question of the regulation of stream flow
increases the possibilities of the utilization of water powers-a
matter so generally before the public at the present day. The writer
is of the opinion that Ohio has possibilities in some of her streams,
in this respect, that few realize. Reference may be made to the
Walhonding River and some of its immediate tributaries, which have
a fall of considerable degree.
With a change in economic conditions brought about by the
decreasing supply of our natural fuel resources, more and more will
the asset of our water powers be appreciated and utilized. Our
rivers will be harnessed to drive the wheels of industry. Tumble
down, inefficient mills and dams will be reconstructed on modern
principles, replaced with modern equipment, and the power will be
· multiplied many times.
The reservation of forest areas does not only conserve for
practical utility, but also for beauty. Ohio does not possess th~
great natural resources of our western states in this respect, but
there are beauty spots well worth preserving. They may afford
advantages to thousands for summer outing as well as a means of
protection to wild game.
THE PROTECTION AND JURISDICTION OF SHADE TREES

The desultory planting and care of shade trees, along city streets
and on public highways, is everywhere evident, and calls for an
efficient system of management. It may seem to many an encroachment on"the rights of individuals to take the matter out of the hands
of property owners and place it under the supervision of competent
authorities, but such action nevertheless would result in the betterment of conditions, by the establishment of trees of suitable species,
and · giv~ng them the proper care and attention. Would ·proper
supervision of this feature of landscape adornment, bringing into play
the best of trees and good management, decrease the value of property? Wottld it not be the reverse? Any city will bear evidence
of a conglomeration of street trees of miscellaneous kinds, planted
without regard to adaptability, and so close together that they become
distorted and unsightly. To add to ·this the lack of system and
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A 25-year old black locust planted in the woods. The trunk
is free from .borer wounds
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intelligence in pruning makes the adjacent telphone pole pleasing in
.Comparison. The planting of certain species of rapid growing trees
without regard to other assets has often led to lack of results. The
right growing of trees requires knowledge and professiona
·manipulation.
FOREST PARKS

European countries possess forests which are utilized both for
public parks and the production of timber, obtaining in this respect
the advantages of the natural forest, which is the most satisfying
.and pleasing of all, and at a cost far below that of the artificial, costly
-city parks. Under European system, cities and towns are permitted
to acquire lands for park and forest purposes, under supervision of
the goverment forestry authorities.
Our present laws permit cities to purchase land for parks, but
·provide that such areas must be contiguous to corporation limits.
·This may not only prevent the securing of suitable lands, but may
involve a greater expenditure than would be required for areas
farther removed, but which might be better adapted to the purpose.
Such parks would not only offer advantages to thousands of city
people for outing, instilling in them a love for trees and nature, but
in time would prove excellent revenue producers. There could be
no better means of alloting to those who dwell in cities their share
of the advantages offered by forestry, and thereby inducing a
higher moral tone, and offering an opportunity to discover the
secrets of the woods. To the rising generation it would. be a source
of education not contained in books nor lectures, an inspiration to
nobler and higher manhood and womanhood. It would incite a
higher regard for the forest, flowers, birds and all creatures of
nature, so that at length their pres-ervation and right use might be
made sure. Their soothing influence may extend to thousands of
tired and nerve-shaken, people.
''Real conservation involves wise, non-wasteful use in the present
_generation, with every possible means of preservation for succeeding
_generations; and though the problem to secure this end may be
difficult, the burden is on the present generation promptly to solve
it, and not to run away from it as cowards, lest in the attempt to
meet · it we may make some mistake. The problem is how to save
.and bow to utilize, how to conserve and still develop, for no sane
person can contend that it is for the common good that Nature's
blessings should be stored only for unborn gen~rations. "___:_President
-Taft, in address before the Second Conservation Congress.
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Red oak transplants

White ash transplants
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SUMMARY OF RECOMMENDATIONS.

1. More men of technical training are needed.
2. The work at the institutions should be extended.
3. The forest nurseries should be increased to greater capacity
on account of the demand for forest seedlings.
4. The relative tolerance of smoke and gases for trees used in
city planting should be determined.
5. Studies of the rate of growth of various commercial trees
are necessary for the development of a sound policy of woodlot
management.
6. Cooperation with private owners, in the matter of furnishing
trees and conducting experimental work, should be confined to those
parties who can offer the Station the greatest facilities.
7. An educational campaign is needed to disseminate forestry
information and to conduct field demonstrations.
8. A better system for fire protection should be established in
certain sections. To accomplish this will necessitate a warden
service.
9. Forestry reserves are necessary for experimental and
demonstrational forestry, and should b'e established in certain parts
of Ohio. They would serve to put thousands of acres of privately
owned land under conservative management, and would in time
prove excellent investments for the state.
10. The regulation of stream flow is a matter worthy of
consideration, since it will influence the efficiency of water power.
In some cases the slopes bordering streams, should be reforested
and held in reservation.
11. A better system of caring for city and public highway
shade trees is required. This matter should be taken out of the
hands of private owners, and given to either state or municipal
authorities.
12. Cities and towns should be allowed to assist in the cause of
forestry by the establishment of forest parks to be useful both as
examples of forestry practices, and as parks and ·playgroundso ,

APPENDIX
LAWS OF OHIO RELATING TO FORESTRY
DEPARTMENT OF FORESTRY AT THE EXPERIMENT STATION

SECTION 1166. There shall be a department of forestry at the state
agricultural experiment station under the supervision and management of the board of control.
SECTION 1167. The board of control shall carefully inquire into the
character and extent of. the forests of tl'le state, the causes of their
waste and decay, and methods for their preservation and development.
It shall conduct investigations in the several sections of the state,
determine the species of valuable trees best suited to grow on the
various kinds of soil, and ascertain the best methods and cost of the
propagation, planting and cultivation of woodlots and plantations. It
shall determine the average rate of growth of the various species of
trees and the relative values of different kinds of timber for domestic
and commercial purposes, and conduct experiments for the purpose of
incr~".o ·Lsing durability of the various kinds of wood; determine the kind
of trees and shrubs best suited to different localities for wind-breaks
and shelter, and for beautifying grounds, and ascertain the best
methods of planting and managing them.
SECTION 1168.
The board of control may cooperate with the
department of agriculture of the United States in conducting such
portion of the work mentioned in the preceding section as may be
agreed upon by the board of control and such department of
agricultull'e.
SECTION 1169. The members of the board of control shall perform
the duties required of them in the department of forestry without
compensation. The expenditures by the state for cooperative work of
s uch department shall not exceed the amount expended by the
department of agriculture of the UnH-~d States for such purpose.
SECTION 1170. From time to time the bo2.rd of control shall issue
bulletins and publications containing information and recommendations
upon subjects mentioned in tlie preceding sections relating to forestry.
It s.hall make an annual report to the governor of the work performed
m:tder such sections. It shall embody in the report any recommendations
and suggestions it deems proper relating to legislation for the
development of a system of forestry.
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FOREST FIRES

SECTION 7496. If the woods or prairies in a township are on fire so
as seriously to endanger property, the trustees of such township may
order as many of the inhabitants of the township, liable to work on
the highways, and residents in the vicinity of the fire, as they may
deem necessary, to repair to such place and assist in extinguishing it,
or stopping its progress.
SECTION 7497. A person so ordered shall be allowed, by the superintendent of his road district, to be applied on his t.oll or road tax, a
like amount per day as he is allowed for work on public highways.
SECTION 7498. If a person refuses or willully neglects to comply with
such order, he shall forfeit a sum not less than five dollars nor more
than fifty dollars, to be collected before any justice of the peace of
the township.
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FOREST FIRES CAUSED BY RAILWAY LOCOMOTIVES.
Spark
arresters

SECTION 8966. Except in the months of December, January and
February, any company or person operating a railroad or a part of
one, shall place on every locomotive engine used therefor, or in
construction or repairing the road, such device-or contrivance as most
effectually will guard against the escape of fire or sparks that otherWise would be thrown out by Such engines, and keep the device in
good repair.
ForSECTION 8967. A railroad company, corporation or person violating
feiture
the provisions of 1:ne next preceding section, upon conviction thereof in
under
preceding
a court ~f competent jurisdiction, shall forfeit and pay for each
section
violation any sum not exceeding one hundred dollars.
In additio-n
thereto the court of common pleas in a county through which such
railroads are constructed and operated, may enjoin such companies,
corporations or persons from u.sing on such railroads, a locomotive
not provided with the device hereinbtfore required.
Company SECTION 8968. Every company, or person in charge of a railroad as
must
manager or receiver, shall keep the right of way clear from weeds,
keep
right of
way free · high grass, and decayed timber, which from nature or condition are
from
combustible, and liable to take or communicate fire from passing
combuslocomotives to abutting or adjacent property. Such company shall be
tible
material
liable for all damages sustained by the owner or occupant of such
property from carelessness or neglect to ..reep its right Df way clear of
such combustible material.
When
SECTION 8969. In case of failure to comply with the above requireabuttinaments, a person owning or controlling property abutting on or adjacent
owner
may
to a railroad right of way, after twenty days' notice in writing, the
remove
combus- default still continuing, may cause all combustible material to be
tible
removed from the right of way along or by such property.
Upon
material
presentation of a reasonable account therefore to thc:- agent at the
nearest station of such company or receiver, if it or he refuses to pay
the amount asked, within thirty days, it may be recovered before any
court having jurisdiction thereof.
Loss or
SECTION 8970. Every company operating a railroad· or a part of one
damage
· shall be liable for all loss or damage by fires originating upon the land
by fire;
evidence
belonging to it caused by operating such road. Such company further
shall be liable for all loss, or damage by fires originating on lands
adjacent to its land, caused in whole or part by sparks from an
engine passing over such railroad, which may be recovered before any
court of competent jurisdiction within the county in which the lands on
which such loss or damage occurs are situated. The existence of fires
upon the railroad company's lands is prima facie evidence that they
are caused by operating such railroad.
Prima
SECTION 8971. In actions against a person or incorporated company.
facie
evidence to recover damages to property, real or personal, from fire communias to neg- cated by a locomotive engine on or passing along a railroad, the fact
ligence
that such fire was so communicated, is prima facie evidence to charge
the corporation or persons then occupying and using such road, as
owners, lessees or mortgagees, and also those who had the care and·
management of such engine, with negligence.
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MALICIOUS OR NEGLIGENT STARTING OF FORES:r FIRES.

12436. Whoever maliciously or negligently sets fire to woods,
prairies, or grounds, not his property, or maliciously permits fire to
pass from his prairies or grounds to the injury or destruction of the
property of any other perscn, shall be fined not more than one hundred
dollars, or imprisoned not more than twenty days, or both.
SECTION

Maliciously
setting
fire to
woods,
prairies.
etc.

THEFT OF TIMBER.

12455. Whoever saws, bores or cuts down timber, trees or
hoop-poles, standing or growing upon the lands of another or lands of
. the state, or unlawfully takes, carries or hauls away from the lands
of another or lands of the state, timber, ~.aw-logs, rails, rail-cuts,
tan-bark, hoop-poles, railroad ties, hoops, staves, stave-bolts, blocks or
butts or timber of any value, or unlawfully digs up, plucks or carries
away from the lands of another, a cultivated root, plant, fruit or other
vegetable production, with intent to injure the owner of said lands in
his -property or to defraud him, if the value of the property so severed
or taken is thirty-five dollars or more, shall be imprisoned in the
penitentiary not less than one year nor more than three years, and if
the value of the property so severed or taken from the lands is less
than thirty-five dollars, shail be fined not less than twice the value of
the property so severed or carried away or imprisoned in the jail of the
county not more than thirty days, or both.
SECTION 12456. Whoever buys any of the property mentioned in the
ne:x-t preceding section, knowing that it had been unlawfully severed or
taken from the lands of another or from the lands of the state with
intent to defraud the owner thereof, ~;;hall be fined not less than twice
the value of the property so bought or received, or imprisoned in the
jail of the county not more than thirty days, or both.
SECTION 12457. Whoever, owning a saw-mill, stave, spoke or other
manufactory of wooden articles, or having charge or control thereof~
or working in or running a saw-mill, stave, spoke · or other manufactory of wooden articles, saws or knowingly permits to be sawed or
used in such mills or manufactories, timber, logs or other lumber with
i~tent thereby to injure or defraud the owner of such property, and
knowing that such timber, logs or other lumber had been severed or
taken from the lands of another or from the lands of the state in
violation of the provisions of section twelve thousand four hundred and
fifty-five, shall be fined not less than twice the value of the lumber,
logs· or timber so sawed, or imprisoned in the jail of the county not
more than thirty days, or both.
SECTION 12458.
The court trying a cause arlsing under the next three
preceding sections, shall instruct the jury to find the value of the
property severed or taken :from the land, bought, received, sawed or
manufactured in vjolation of any provision of said sections, and shall
render judgment against the person convicted for the amount of fine
assessed and cost of prosecution.
SECTION 12459.
The sheriff or other officer collecting said judgement
after paying all costs of prosecution, shall pay over to the owner of the
property so severed or taken, twice the value thereof as returned by
the jury.
SECTION
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VIOLATION OF TRADE-MARK
Carnrine;
away
timber
havin~a

trademark

SECTION 12060. Whoever knowingly and unlawfully takes and
carries away, secretes, destroys or converts to his own use timber upon
which is stamped, branded or impressed a trade-mark, the owners of
which have complied with the laws of this state in relation to trademarks, if the value of the timber is thirty-five dollars or more, shall be
imprisoned in the penitentiary not less than one year nor more than
seven years, or, if the value thereof is less than that sum, shall be
:fined not more than two hundred dollars or imprisoned not more than
thirty days, or both.
CUTTING TIMBER BELONGING TO STA'IE .

Trespassing on
state
lands

SECTION 12498. Whoever, without authority, entf;rs upon land belonging to or held in trust -by this state, and cnts down standing
timber or removes therefrom stone or timber, the property of the state,
shall be fined not more than fifty dollars and imprisoned in jail not
more than ten days. Such prosecution shall be by indictment in the
court of common pleas.
·

