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The problem of intelligent land use is one of the most important

problems before the Anierican people today. This is particularly

true in the South, and it is especially true on the farms of the

South. Of all the crops of South Carolina, forest trees rank second

in value, being exceeded only by cotton. The lumber industry today

. is worth millions to the State. There are indications of new 1I1-

dustries to be based on the producing power of our forest soil.

Timber is ju t as much a crop as corn or cotton. As such it

require care and attention and protection fr0111 fire. It is particu-

larly fitting, therefore, that Forestry be made a part of our agricul-

tural courses, to the end that the farmers of tomorrow will be en-

abled to reap the greatest benefit from the land in their possession.

I, therefore, heartily endorse the use of these Forestry lessons in

the Vocational Agricultural Schools of the State.

J. H. HOP:c,
State Superintendent of Education.



FOREWORD

With approximately 50 per cent. 9f the land area of 'the average
farm in South Carolina in forest land it would' appear logical that
some training should be provided agricultural students in the manage-
ment of that . land. The South Carolina State Forest Service, in
co-operation with the State Supervisor of Vocational Agricultural
Education is attempting to provide that training. Much of the in-.
formation needed has already been written up by experts and pub-
lished by the United States Department 0.£ Agriculture, Forest
Service-some has been prepared by the South Carolina State Forest
Service, There remained only the work of selecting the subjects
needed, finding the bulletins dealing with those subjects, outlining
the lessons desired, providing a few lessons dealing with the eco-
nomics of the local problem and binding the whole into serviceable
form.
It is planned that the instruction in these lessons will be handled

by the vocational agricultural school teachers as a part of their regu-
lar curriculum ..

As a part of this project each school handling the subject will have
assigned to it by local property owners a ten-acre school demon- ,
strati on forest which will be managed by the forestry students for
a ten-year period under a management plan laid down by the State
Forest Service, and in accordance with the lessons studied in the
classroom. Upon this forest will be put into practice the methods of
seed collections, raising of seedlings, planting of 'trees, improving
woodlands, thinning woods, checking damage by fire and estimating
timber stands.
As in every other course the success or failure of the plan will

very largely lie with the teacher. In their appreciation of the problem,
their interest in the dissemination of information designed to solve
that problem, in their .ability to apply the facts and methods con-
tained within this bulletin to the school plot and other woodlands of
their communities, in these things lie not only the success of this proj-
ect but to a very large extent the efficient handling of our farm
woodlands, representing over 25 per cent of the forest area of the
State.
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The lessons provided deal with the following subjects:

Forestry. Raising Forest Tree Seedlings.
The Tree and the Forest. Reforestation-Artificial and
The Land Problem in South Care- Natural.

lina. Improving the Farm Woods.
Forests and Industry. Measuring Farm Timbers.
Forests and Agriculture. Marketing Farm Timbers.
Forest Fires-Number and Cause. Preservative Treatment of Farm
Forest Fires-Damage. Timbers.
Cooperative Forest Protection. Naval Stores Production.
Pine Seed Collections.

It is the teacher's job to fit these lessons in with his other duties.
Certainly there should be some classroom work. Surely the applica-
tion of rules learned in the classroom must be made in the field. The
fact that there are sixteen lessons does not mean that one-sixteenth
of the time should be devoted to each. With some, two or more
lessonsmay be handled in a single period. With others, many periods
may be devoted to a single lesson. But out of it all should come to
the boyan appreciation of the magnitude of the problem of forestry.
in South Carolina and his community, and some idea as to how that
problem affects him as a citizen. Out of it should come some clear
ideas as to the damage by fires and how those fires may be stopped.
Out of it should come the fundamental principles of reforestation
and of forest management to the end that upon the farms of South
Carolina we will be able to say "We are practicing a one hundred
per cent utilization of one hundred per cent of our land area."

H. A. SMITH,
State Forester.
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FORESTRY

Lesson No.1

Defined. Forestry has been defined as the economical utilization
of lands for the raising of forest products, major and minor. By
major products are meant lumber, ties, posts, piling, etc., and by
minor products are meant seeds, medicines, extracts and recreation
as found in hunting, fishing, etc. By lands in this definition is meant
lands which are suited by reason of location and soil conditions for
the growing of timber regardless as to whether or not timber is being
raised upon that land at the present time. In other words cut-over
lands without any regeneration are forest lands even though no tim-
ber is standing there. It is not to be inferred that forestry should be
practiced upon lands which are suited for and needed for the raising
of other agricultural crops. There are circumstances, however, where
such land suitable for the raising of other agricultual crops will not
be needed for that purpose for a sufficient number of years to raise
a crop of timber and in that case it would seem good business to use
the land for the growing of timber to reap the returns made possible
by the timber yield and at the same time to restore leaf litter and
humus to the forest soil.

History. Forestry is not new. It has been practiced in the European
countries for hundreds of years. France has maintained a definite
policy with regard to forest lands since shortly after the landing of the
Pilgrims in America, and Germany has been conserving her forests
since early in the thirteerlth century. China failed to take advantage
of the possibilities offered by forestry with the result that some of
her once splendidly forested mountains are today to a very large
extent practically devoid of vegetation of any sort and the soil itself
has been washed by rains down into the farm lands below, completely
ruining a large part. of the agricultural industry there. The pictures
of these barren hills are frequently seen in the school books.
The United States Forest Service of Washington, D. C., was

established in 1886 as a division of forestry under the Department
of Agriculture, and fr0111that time on every important forested state,

.. with the exception of Arkansas, has adopted a forest policy. South
Carolina passed the law providing for the South Carolina State

1 Forest Commission charged with the protection of forest lands, at the
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legislature of 1927. The first forester took charge on June, 1928.
Today 500,000 acres are under protection, 3 steel fire towers have
been erected, many miles of telephone line built, a forest tree nursery
established at Camden and numerous demonstration forest tree
plantations made throughout the State.

Necessity for. The original forest area of the United States has
been reduced to approximately one-half its area by lumbering opera-
tions and clearing for agricultural and industrial purposes. Of this
great area of virgin forests less than 20 per cent remains today and
of the total of forest land over 10 per cent has been so severely logged
and burned that nothing is growing on it. On the balance of the land
the growth is so greatly retarded by the practice of woods burning
that it is certain that it cannot provide the' timber we need under
the present conditions. At the present time we are using our timber
four times as fast as it is being grown. We are rapidly drawing upon
the principal of original forests when under good business practice
we should be using only the interest on that principal, or in other
words we should be using only as much timber each year as is being
grown in that year. The path of the lumber industry has extended
from the New England States into the Middle Atlantic States, from
the Middle Atlantic States to the Lake States, from there into the
South, and from the South to the Pacific coast. It is on the Pacific
coast that the lumber industry today is making its last stand, and in
the states through which the industry has traveled the timber short-
age is already being felt. New York State is importing from other
states and the Far West 3,000,000,000 feet annually, and Pennsyl-.
vania is today paying $25,000,000.00 a year in freight alone in order
to bring lumber in from other regions. What has happened in these
states must happen in South Carolina, yet both of these states were
at one time great timber producing regions, just as the South has
been recently, and as the West is today. It is in order to avoid this
timber shortage, to insure continued industry within our rural com-
munities, and to insure 100 per cent. utilization of land acrea, that
we need to practice forestry.

Who Practices Forestry. Nations.-Every civilized nation in
the world is today practicing forestry in one form or another. The
United States Forest Service forest policy has two distinct angles.
First, the management and supervision of more than 158,000,000
acres of forest land owned by Uncle Sam, 43,000 acres of this land
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lying in Oconee and Pickens Counties, South Carolina, is known as
a part of the Nantahalla National Forest and is open to the public
for hunting and fishing. These areas are today producing enormous
quantities of lumber each year and millions of head of livestock are
grazing on them. They serve as a protection of watersheds for one-
third of the water power sources of the country, and in some in-
stances, as national parks they serve as the playgrounds of millions,
of people from the large cities and the rural sections of the United
States each year. The second phase of the national forestry work is
the co-operation of the National Forest Service with the various state
forestry departments in fire prevention and suppression, and in the
production of seedlings for distribution to farmers for reforestation
purposes. This cooperation is extended under the Clarke-McNary
Act of June, 1924, which calls for expenditures of cash and super-
vision on the part of the Federal forces when met by certain cash
expenditures by state and property owners.

States.-In the history of forestry given above it was pointed out
that every important timber producing state in the United States,
with the exception of Arkansas, maintains a State Forestry Depart-
ment. Many of these states have extensive areas owned by the Com-
monwealth serving as protection for watersheds, as a guarantee of
future timber supplies, as an insurance of the maintenance of the
lumber industry, and as places of recreation for many thousands of
city dwellers. N ew York State has over 2,000,000 acres of state-
owned forest land, and Pennsylvania owns over 1,250,000 acres.
This land is open to the general public at all times for camping, fish-
ing, hunting and 'general recreation.

Private.-Private individuals and corporations have already rec-
ognized the value of forestry and are rapidly placing their lands
under definite systems of forest management. The Great Southern
Lumber Company of Bogalusa, Louisiana, is protecting its holdings
from fire and planting in the neighborhood of 10,000 acres with
young forest trees every year. Other lumber companies, railroads,
and coal companies are doing the very same thing. The recognition
of the value of forestry by such concerns is proof conclusive that
forestry is no longer a fad, but that it is something which must be
practiced if we are to be assured of a future supply of timber. Within
the State of South Carolina one hundred forest land owners have
placed their lands under cooperative yearly forest protection, and
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a large number of these are engaged in the plainting of forest tree
seedings. In addition thousands of acres are being protected by in-
dividuals.

Cou:nties.-Many counties and local communities, as welI as cities
and towns, have started in the practice of forestry. In Massachusetts
more than one hundred towns have already taken definite action
directed toward community forests. The City of Fitchburg, Mass.,
is reputed to be the first municipality to establish a true city forest
in the United States. It paid expenses soon after it was established.
It now turns in a profit that wilI grow as the value of the forest
growing on it grows. Certain towns in Germany have alI their ex-
penses met by income from town-owned forests so that it is not
necessary to levy taxes.

Individu.als.-Some individuals in South Carolina are practicing
forestry. Beginning with protection from fire, they have started
thinnings and are managing their woodlands with a view to the
maximum production. Over one hundred landowners planted over
a milIion forest tree seedlings last year and there are eight co-opera-
tive fire control agreements in existence at the present time.
See Farmers BulIetin 1071 "Making Woodlands Profitable in the

Southern States," page 1.

'f
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THE TREE AND THE FOREST

Lesson No.2

The Tree. A tree is a woody plant with a single stem. It has
three main parts-roots, stem and crown. The roots below ground
make contact with soil particles through tiny root hairs for absorbing
soil water. This water is conducted to the leaves through the stem.
In the leaves the soil water is brought in contact with carbon
dioxide taken from the atmosphere by the leaves or the needles
of the tree. The leaf or needle then acts as a laboratory for the
tree and by action of sunlight upon the leaves the water and carbon
dioxide are turned into sugar, a form of plant food. This plant food
is then conducted downward and distributed through the tree, adding
to its growth. The stem or trunk of the tree is composed of four
major portions, the bark, the cambium layer, the sapwood and the
heartwood. Weare all familiar with the bark of the tree. Immediately
beneath the bark lies the cambium layer in which the transportation
of food takes place. This is the very slippery portion which is so
very evident in the case of the willow when the bark is removed early
in the spring. Anything which interferes with this cambium layer
interferes with the growth of the tree. Excessive heat from woods
'burning, a wire twisted about the tree so as to cut into the tree, or
cuts by a sharp instrument will prevent the ascent of. sap and the
flow of food to the tree.
Immediately beneath the cambium layer is the light colored portion

of living wood known as sapwood and within that towards the center
of the tree is the dark colored heartwood, the oldest part of the tree.
Thus it will be seen that interference with roots will interfere with
the tree food supply. If the leaves or needles are pulled off, or burned
off, there can be no chemical reaction to provide .the necessary food
and if the cambium layer is severed there can be no transportation
of sap either way.

Friends of the Tree. Outstanding among the friends of the
tree are the birds of the forest, which keep down the insect hordes
and serve in the dissemination of forest tree seeds. It is noticeable
that the fire which will injure the tree will also injure the best
friends the trees have.

J
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Enemies. Among the enemies of the forest are numbered men,
insects, fwngi and fire. All of these enemies, with the exception of
the last one, are dependent to a certain extent upon the physical
condition of the tree. For example, the insects and fungi make far
greater progress upon a tree which has been weakened by some other
causes. A tree in a healthy condition is frequently able to overc-ome
the effect of the damages by these enemies, but a tree which has been
weakened by digging into the roots, by loss of its foliage, by injuries
along the stem, or by fire is much more susceptible to their attacks.
This same thing is true of a tree which is weakened by loss of in-
adequate food and moisture or by excessive moisture. In agriculture
we recognize that we cannot continue to draw from the soil unless
we return something to the soil and in forestry we must recognize
that the system of woods burning is constantly removing the leaf
litter, twigs and decaying grasses and vegetation which a wise Nature
would otherwise return to the soil to replace that which has been
withdrawn by the tree. Many of the insects and fungi which are
found in the woods today feed upon only dead trees; therefore, when
a tree is found dead with insects upon it, it is not sufficient to jump-
to the conclusion that death has been caused by that insect. Death
may have been caused by insects which feed upon live trees only
and the insects in question may be only secondary in importance.
Outstanding among the enemies is man himself. From the earliest
days in America our efforts have been directed toward the elimination
of the forests for purposes of agriculture and commerce. This was
a result of the real necessity for agricultural land and for timber
for building purposes and also the result, largely, of vast areas of
unbroken forest land which man thought inexhaustible. This resulted
in short-sighted cutting, non-conservative turpentining and thought-
less woods burning. Today man is beginning to see his mistake and
with the practice of forestry he changes from an enemy of the forest
to a friend. This he demonstrates through the cessation of woods
burning, the cutting of timber so as to insure natural reforestation,
the planting and care of trees and the conservative utilization of
forest products.

Reproduction. Reproduction is of two kinds today, natural and
artificial. Natural reforestation is the result of broadcasting of seeds
by parent trees, which as a rule produce great quantities every two
or three years. A notable exception to this practice of seeding is the

,I)

1.
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longleaf pine, which seeds only every five or seven years. For ex-
ample, this year, 1931, there will be a heavy seed crop of long-
leaf pine seed. In 1924 there was approximately one-third of a
crop. .Prior to that there were good seed years for this tree only
in 1921 and 1913. Each of the seeds of the pine tree bears a tiny
wing' which enables it to sail great distances from the tree. Other
trees bear similar appendages on their seed, and still others are
transported by man, by streams, by birds and by animals. We are
particularly fortunate in South Carolina in having a soil, climate
and species of ~rees which are particularly adapted to natural
reforestation. This is of decided advantage in the practice of forestry
inasmuch as it does away with the necessity for expensive planting.
Artificial reforestation is practiced by man only in areas where by
reason of heavy shade or lack of seed trees natural reforestation
will not be satisfactory. In some areas, such as these mentioned,
artificial reforestation is the only method whereby a forest stand can
be secured within a reasonable length of time. Probably the most
practical use of artificial reforestation, aside from areas where seed
trees are not present, is the planting of forest tree seedlings of pine
on lands where no pine is at present growing, but where the growth
is composed of inferior species, such as scrub oak. Here it is possible
to transform the forest growth and to utilize the land devoted to
timber growing to the growing of a valuable tree instead of a worth-
less one.

The Forest. Forests are of two kinds pure and mixed, depending
upon the species found therein. The pure forest is one which contains
more than eighty per cent. of one species, and the mixed forest is
one in which several species occur. The hardwood forests of the North
are known as mixed forests, and the spruce forests of Canada and
the pine forests of the South are known as pure forests. There is a
type of forest in the South known as hammock which is generally
mixed. Then there is also the scrub type which' is not a real forest
inasmuch as the trees are merely weeds in comparison with what
might actually be raised upon the land. Weed trees should be given
just as great consideration in the practice of forestry as we give to
weed plants in the practice of agriculture. It is just as useless to
raise scrub oak upon good forest land or among good forest trees
as it is to raise morning glories between the rows in a field of corn.
These weed species in both cases take up valuable room, remove
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valuable nourishment from the soil which should be devoted to the
better species, and in every respect are liabilities instead of assets.
Trees within the forest have characteristics peculiar to their species.
Some trees grow well under shade and are known as tolerant. trees.
Others will not grow well under shade and are known as intolerant.
Any system of forestry designed to raise a mixed forest stand must
take these characteristics into consideration. The same factors apply
to moisture, and in some cases resistance to fire is well worth con-
sidering. As a rule, however, the forest is a community of individual
trees and just as in a community of men each individual strives to
secure his greatest success so do the trees within the forests strive
to reach their desires. Forest management recognizes those desires,
eliminates the weed species, pampers the weak trees by increasing
their light and air and removes the dominant trees for the market as
soon as they become mature. A given acreage of land is capable of
supporting only a certain number of trees, depending upon the use
to which those trees are to be put and it is essential that we, in
managing that [and, do everything in our power to see that this
number is neither greater nor less than the number which that land
will take care of for that purpose.

1\
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Lesson No.3

I•

Originally out of the total of 19,000,000 acres of land in the State
of South Carolina over 17,000,000 were covered with timber. Out of
that tremendous acreage, it is estimated that today there remain only
about 500,000 acres of virgin timber. It is further estimated that
including this virgin material, the second growth lands and the sub-
marginal agricultural lands, over 12,500,000 acres or approximately
sixty per cent. of our land area is forest land and should be pro-
ducing forest trees. Only a very small per cent. of this land is pro-
ducing efficiently. Even areas which appear well stocked, are frequent-
ly too well stocked, and as a result are not producing as much lumber
as they should. It is estimated that over 2,500,000 acres are pro-
ducing no income, such as lands producing only scrub oak and similar
scrub species. The census report for 1930 indicates that there has
been a decrease in farm lands of 2,000,000 acres in South Carolina.
The abandoning of farm lands has been going on for some time.
There is not anything particularly serious about this situation. Lands
which cannot produce agricultural crops at a profit certainly should
not be maintained as agricultural land. If, however, that land is
permitted to lie idle and not produce something, then the situation
will become serious not only for the owner, who cannot afford to
retain that land, but for the other taxpayers, whose taxes must
be· increased when such land is dropped from the tax rolls. The
average farmer in the State of South Carolina has approximately
70 acres of which 30 are classed as forest land. If we have approxi-
mately 5 acres of abandoned farm land, it may readily be seen that
approximately 50 per cent. of the average farm in South Carolina
is forest land or is land that should be producing timber. According
to the report by the United States Geological Survey, one county
in the Piedmont section has had 90,000 acres ruined by erosion in
the form of gullies so that it is now impossible to even recognize the
type of the original soil. This same department mentions thousands
of acres where the type of soil has been completely changed by
erosion and where the top soil washed from the hillsides has
completely ruined lands for agriculture in the bottom lands. Needless
to say, land which is lying idle or land too steep for effective agricul-
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ture should be put to producing trees. If it does not produce some-
thing, the owner cannot afford to hold it. In Florida today ap-
proximately 7,000,000 acres of the State's land area has been removed
from the tax rolls because the land was not producing enough to
enable the owner to pay taxes on it. In Mississippi it is estimated
that by the end of 1931, 2,000,000 acres will have been removed
from the tax rolls, for this same reason.
The cost of government must go on and the people who

hold on to their land must pay those taxes. Therefore, when
lands are removed from the tax rolls, it must increase the
taxes of that man's neighbors. The land in our possession today
is ours and we as a State cannot get rid of it. It depends upon
ourselves as to whether that land is to be retained as an asset
or as a liability. It is already a part of our investment. We must
pay taxes on it, we must pay the cost of construction on roads,
telegraph and telephone lines, and railroads across it, and we
must pay the cost of transportation of our products, both in and
out across this land. It, therefore, behooves us to do everything in
our power to see that our idle and semi-idle acres are put to work. '
Forestry offers the real solution, a solution where at little expense,
trees through natural or artificial means are started to growing at
their maximum and maintained at that maximum growth with the
expenditure of little effort and cost. This is particularly true in the
case of the woodland upon the farm, where the man power is already
available, and the placing of such lands under forest management
will make wages for the farmer and his hands, and sustain industry
within the community in addition to providing the forest products
needed upon the farm.
See Farmers' Bulletin 1071 "Making Woodlands Profitable in the

Southern States," page 1 and pages 23-29.
Suggestions.-Summarize the lands on the farms represented by

members of the class by the following classifications: Mature timber
(over 12"), second growth (5" to 12"), old fields growing up to
trees, abandoned fields but not seeding up, pasture or crop land.
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FORESTS AND INDUSTRY

Lesson No.4

The industry connected with the growth of timber goes much
further than that seen at the saw mill and in the woods. In addition to
the men employed cutting the timber, transporting the logs, and
operating the saw mills, there are thousands of individuals dependent
to a very great extent upon the material which comes out of the
forests for their salaries and their wages. These include storekeepers,
the men who operate the railroads, the men engaged in the manu-
facture of furniture, barrels, laths and shingles, coffins and caskets,
boxes and baskets, and every other phase of our industrial life. It
is estimated that there are over ten thousand men employed in our
furniture and wood-working factories, in our saw mills, in our
factories manufacturing coffins and caskets and in the factories where
boxes, baskets and barrels are made. These workers are paid an-
nually over six million dollars in wages, and it is estimated that over
thirty million dollars in products come out of the woods every year.
This does not take into consideration the hundreds upon hundreds
who work in the turpentine woods, nor does it include the wages,
earned by fanners and their hands when they cut their own timber
and carry it to the mills.
But it is not only the present to which we must look for industries

connected with the forest land. The paper and pulp industry is rapid-
ly moving South. Eighteen pulp mills are already in existence in the
South, and more are on their way. Recent discoveries by chemists
have confirmed a fact that the manufacture of white paper from
Southern pines will be a reality in the near future. Nationally known
chemists have made the statement that we are just entering the age
of cellulose or the age of the use of the fiber of wood. In addition
to paper, thousands of items are being made today from that fiber,
and thousands of chemists are engaged in securing new uses for
forest products. ',
The rayon industry, manufacturing artificial silk from wood pulp,

is one of the larger industries of the South. Already artificial glass,
unbreakable and transparent, is being made from wood, and no one
can say what the chemist will bring forth as he continues his studies.
Forestry will be economically worth while, and it is a fact today

that if forestry will pay anywhere in the United States, it will pay
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in the South, and if it will pay in the South, it will certainly pay
on the farm lands with their better soils, better protection and close
supervision of the owner. The forest of any farm, or of any county,
or of any state should form a constant and continuous source of
revenue to the owner, but he can only do that where fire control is
effective and where the principles of forest management are strictly
adhered to.
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Lesson No.5

FORESTS AND AGRICULTURE

In the lesson "The Land Problem," we learned that approximately
fi ftyper cent of the land area of the average farm was forest land,
therefore, it can readily be seen that forestry is directly connected
with agriculture in that the farmer cannot reasonably expct to pay
the overhead expense on his entire farm by using only fifty per cent
of that farm's area. Timber is just as much a crop as are corn, cotton,
or tobacco, but unfortunately in the past we have treated it. not as
a crop, but as a mine; or rather as a mineral that comes from the
ground. without any arrangements for natural replacement. The
natural resource is not so much the timber as it is the soil which
must get the proper treatment and with protection from fire that
soil will continue to produce from now on to the end of time.
From the beginning of the settlement of America the farmer has

fought the forest. He cleared land for agriculture and for protec-
tion from the Indians. He cut trees for the building of his home,
and for his industries. It is only of recent years that he had perceived
the fact that that timber will not reproduce efficiently without man-
agement and without protection. The exact figures regarding the
relation of forests to the raising of agricultural crops are difficult
to obtain. We feel safe in saying, however, that we know that timber
serves as windbreaks to decrease the velocity of winds close to the
ground, thereby prevnting excessive cold, and we know, too, that
trees remove great quantities of moisture from the soil and when
that moisture has been used, it is cast off through the leaves, there-
by providing a distribution of rain throughout the year. A birch
tree of average size may cast off as much as two barrels of water
during a single day and this naturally has its effect upon the rainfall
throughout the land. Climate depends upon the moisture, temperature,
and the wind. In some of the prairie states, the use of windbreaks
has made planting of some products possible and has prevented the
occurrence of early frost.

The forest is the home of the birds and it is the birds upon which
we depend for the control of the insects which cause terrific losses
upon the farms. With the proper handling of the forest lands upon
the farm comes the one hundred per cent utilization of the land
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area of the farms, and with it also will come wages for the farmer
and his helpers during the slack time on the farm.
The farmer is one of the greatest consumers of forest products

in the United States. In South Carolina according to the U. S. De-
partment of Agriculture Bulletin No. 21, in 1924, over one million
four hundred seventy-eight thousand dollars worth of forest prod-
ucts were used on the farms of South Carolina. A large part of this
is taken from the farm woods, and in the removing of that farm
timber, the farmer makes not only the cash crop represented by
the timber but also the wages in cutting. The burning of forests has
a direct and harmful effect on soil fertility and stability. Fertility is
largely represented by the humus or the decayed vegetable matter,
which also increases the moisture holding capacity of the soil. With-
out this vegetable matter the soil becomes very porous, and such
soils are subject to leaching by rain water which removes the valuable
chemical elements that constitute plant food.
According to the U. S. Department of Agriculture, one ton of

pine needles contains 22 pounds of nitrogen, 5.8 pounds of phosphoric
acid and a trace of potassium. These elements are estimated to
have a value of $3.59, when sold in commercial form. These, of
course, are destroyed by even light burning of the forest, so should
the time come when that land should be used for agricultural pur-
poses, the fertility of the soil will be very poor.
Page 1 in Farmers' Bulletin 1071 attached here, will also give

some interesting sidelights on the relations of forests to agriculture.
It is difficult at all times to separate the forest in its relations to
other industries, but insofar as agriculture is concerned, remember
that timber is nothing but a crop.
See Farmers' Bulletin No. 1071 "Making Woodlands Profitable

in the Southern States," page 1 and pages 23-29.

~I
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FOREST FIRES IN SOUTH CAROLINA
Number and Cause

Lesson No.6

It has been estimated that over 5,000 fires burn every year in
the State of South Carolina, and that they burn over approximately
5,000,000 acres every year. Seventy-five per cent. of the problem
of growing a crop of timber in South Carolina is to prevent forest
fires. Ninety-seven per cent of these fires are man-caused and there-
fore preventable. The other three per cent are caused by lightning,
but inasmuch as lightning storms are generally accompanied by rain,
these do not cause much damage. For purposes of classification, all
fires are grouped by National and State Forest Services into eight
different causes. These causes, and the remedies for fires from such
causes, will be treated separately.
Railroad fires are fires which are set by broad-gauge and narrow-

gauge railroads engaged in the transportation of. freight and pas-
sengers. This is in contrast to some lumbering fires which may be
caused by logging engines. These fires are caused by sparks emitted
from the smokestacks of locomotives, as well as by cigarettes and
matches thrown from windows by passengers, and occasionally by
railroad employees engaged in cleaning up along the track. Where
section men burn ties and go away and leave them, the fire quite
frequently escapes. Railroad officials are interested in forest pro-
tection, but, needless to say, are not going to take more interest
in an individual's property than that individual is himself. However,
once an effort is made to provide protection for a certain area, rail-
roads as a rule will cooperate to the fullest extent. Their best
methods for eliminating fire danger is to install and properly main-
tain spark arresters in the smokestack of the locomotive, and to burn
safety strips approximately 100 feet wide along the right-of-way.
They will likewise issue definite instructions to track employees to
use all possible care in cleaning up along the tracks.
Lumbering fires are the result of fires from the sparks of lumber-

ing locomotives, from donkey engines, skidders and other lumbering
equipment. Here again company officials are willing to cooperate,
as a rule, if there is an earnest desire on the part of the landowner
for forest protection. The methods of fire prevention are the same
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as for railroads, the use of spark arresters and the burning of fire
strips along the right-of-way or about the engines.
Brush burning fires are as a rule caused by men and women burn-

ing brush in an effort to clean up about the house and about the
farm. These fires result from burning brush piles of too great a size
during the hot and dry period of winter days. It quite frequently
happens, however, that on hot, quiet days when no wind is blowing,
brush fires are set with the sincere belief that there is no danger of
the fire escaping. The heat from the fire is very apt to create air
currents that will cause the wind to rise. Thus, shortly after the fire
is lighted the day that was warm and quiet becomes windy and
sparks are very apt to be carried in the gusts over into forest lands.
Quite frequently farmers burn off fields in preparation for their
plowing and fires result from this action. Care should always be
taken to see that brush piles and fields which are to be burned are
carefully surrounded by plowed or raked lines and that the burning
is done in the evening or on days when there is less likelihood of
fire escaping. .
The incendiary fire is the fire set by the individual with malicious

intent with the idea of burning off his neighbor's land for his own
good. This is one of the hardest fires to prevent. Quite frequently
the incendiary fire is the result of ignorance on the part of the fire-
setter who thinks he is improving his pasture and who forgets that
his neighbor has a perfect right to grow timber upon his land if he
desires. Prevention of this fire is very largely a matter of showing
by word and deed that the owner of forest land is interested in the
protection of timber upon it and by the education of those who do
not know better. There are laws provided for just such fires, but
the laws themselves will have little likelihood of being enforced
until the attitude of the people changes in favor of forest protection.
The smokers and camp fires are the result of discarding of lighted

cigarettes and matches in the woods and the leaving of camp fires
in unprotected places by hunters and fishermen. This also applies
to the warming fires set during the winter months. These fires
should always be extinguished carefully and the posting of property
with signs calling attention to the desire of the owner and the
necessity for care with fire in the woods will have a good effect.
The lightning fires have already been explained and the miscel-

i.
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laneous fires is a term applied to that great variety of causes such
as burning houses, burning automobiles, sparks from homes, etc.
It will be seen from the above that back of the entire fire preven-

tion program is the question of the education of the people and the
changing of their attitude to the proper regard for forest conserva-
tion. Turpentine operators quite frequently burn the woods in order
to protect their trees and cups from fire. While this generally protects
the mature tree upon which the cup is hung, it does not protect
the tree which is too small for turpentining and in which the
operator may not be particularly interested. Strictly speaking, this
is not a forest fire inasmuch as it is set by the operator who prob-
ably has the perfect right to burn under the terms of his lease and
if it is his desire to burn under the terms of his lease or upon his
own property he is only exercising his own rights and privileges
under the law. To the farmer or the landowner or leases the timber,
however, every fire means a decided loss due to retarded growth of
trees, to the death of small trees, and to the elimination of forest
humus. He can protect himself by including in his lease restrictions
concerning the burning of his land.
Fires are sometimes set, it is said, to drive out snakes, but it

is a generally accepted fact that snakes are capable of taking care
of themselves, that during the heat of the day they spend their time
in the low, wet places and that they are capable of climbing or going
into holes in order to avoid flames.
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FOREST FIRES IN SOUTH CAROLINA
(Continued)

Damage by Woods Burning

Lesson No.7

The fact that woods burning in South Carolina seldom kills big
trees has led to the common expression: "The fire didn't damage
the timber; just blackened the trees up a little." The truth of the
matter is, however, that most fires scorch a goodly percentage of the
trees and may deaden the growing tissues beneath the bark at the
base when the heat is most intense. Small trees, merchantable for
cordwood, ties, poles, pulp and turpentining are most likely to suffer
such injuries. Frequently the fire scars that do not heal over are
enlarged by subsequent fires and develop into "cat faces."
Fire wounds are like incisions in the human flesh which cause

trouble if germs are allowed to enter. Spores of parasitic or rot-
producing plants-fungi-find their way into the tree through these
fire scars. The true loss is observed years after the fire when a hollow
butt log is found by the lumberman.
Young saplings are frequently killed by the more severe fires

and "baby trees" by the millions are killed every year. This will be
particularly true this year when practicaly every longleaf pine tree
is laden with from 50 to 100 cones, each bearing 75 to 200 seeds,
or close to 10,000 seeds per tree. If only 25 per cent of these were
to germinate it can be readily seen that there would be an abun-
dance of seedlings if fires did not destroy them.
Quail and wild turkey, the principal game birds of South Carolina,

nest on the ground and woods burning destroys the nests and eggs
in large numbers. Fires that occur after the chicks have hatched
are likely to take their toll before the birds are able to fly. Many a
fawn has been trapped by fire. Frequently grown deer become con-
fused in the smoke and rush back into the flames.
Woods burning impoverishes soils. According to the U. S. De-

partment of Agriculture, one ton of longleaf pine needles contains
fertilizer materials of the following quantities and values:

22.0 Pounds Nitrogen @ .15 " $ 3.30
5.8 Pounds Phosphoric Acid @ .05. . . . . . . . . . . . . . . . . . . . . . . . . . . . .29
Trace of Potash............................................. . ...

$3.59
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Burning of the leaf litter upon the forest floor releases nitrogen
into the air and it is safe to assume that a large part is lost to
plant growth. Actual experiments have been made by Mr. B. F.
Williamson, President of the Florida Forestry Association, in Florida
upon lands which have not been burned for forty years and upon
lands which have been burned over every year for forty years in an
effort to find out the comparative organic contents. Soil borings
were made and carefully analyzed. On the unburned area it was
found there was leaf litter to the amount of over 26,000 pounds to
the acre while on the burned area there was none. In the first 9
inch~s of soil on the unburned area there was 76,260 pounds of
organic matter to the acre as against only 40,500 pounds on the
burned area. In the first 21 inches of soil there were 129,700 pounds
of organic matter against only 64,900 acres on the unburned area.
These tests were carried down to 45 inches and showed an advantage
on the unburned side of 121,280 pounds of organic material over the
burned side, representing a difference of 1,126 pounds of nitrogen.
The presence of this much nitrogen explains why new ground is

so much more productive than land that had been used for several
years and from the standpoint of future agricultural possibilities,
as well as tree production, argues in favor of forest protection. It was
also discovered in this experiment that the unburned soil held from 5
to 7 times as much water as the burned.
It has been estimated that in the average year the practice of woods

burning combined with fires set carelessly and otherwise cost the
land owners of South Carolina $10,000,000.00. This at first glance
seems like an enormous sum, but can easily be determined. South
Carolina has at least 10,000,000 acres of cut-over timber lands
capable of producing 500 board feet an acre a year. By reason of the
loss of young seedlings and retarded growth due to impoverished
soil, the forest lands of South Carolina are failing to produce two-
thirds of her potential timber values or two billion board feet, which
at $5.00 a thousand stumpage amounts to $10,000,000.00 a year. This,
of course, is timber alone. It makes no reference to the great losses
due to the other factors which have already been brought out.
What is true of the State at large is also true in smaller degrees

in the counties and the various communities. This loss is going on
wherever woods are burning .
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All of these things have their effect upon industry, agriculture,

commerce, taxes and the individual life of each and every man,
woman and child in every community. Individuals suffer through
direct loss to timber they own and indirectly through loss of markets
for their labor, through increased taxes due to removal of other
non-productive timber land from the tax rolls and through loss of
facilities found in every prosperous community such as good roads,
schools and other civic and rural improvements.
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COOPERATIVE FOREST PROTECTION

Lesson No.8

Defined. Forest protectionis the elimination of factors injurious
to the wellbeing of the forest. From this it would seem that forest
protection includes protection against man in the form of trespass,
against insects and fungi, and against fire. Protection against man
is very largely a question of education and of laws with which
our statute books are amply provided, Each case is something which
the property owner who is suffering from the trespass will have to
solve by himself.
Protection against insects and fungi is in some places practiced

quite extensively. To begin with, the trees must be kept in a per-
fectly healthy condition; they must not be damaged by man or by
fire, and they must be provided with the proper amount of moisture
and the soil in which they are growing must be provided annually
with the natural leaf litter and decaying vegetation which occurs
in every natural forest. In such a forest the control of insects and
fungi is comparatively simple. Should an epidemic occur, trap trees
may be established by partly girdling or otherwise weakening a
tree so as to concentrate the attack of insects upon that tree, then
at the proper time when the insects are in the larva stage these trap
trees are cut out and burned, thus destroying a large portion of the
next year's crop of insects. The forest should be kept clean and
sanitary at all times and by this is meant the elimination of dead
wood which serves as a feeding and breeding ground for insects, but
most important in the work of protection today is protection against
fire for fire is fundamental in the evils which beset the forest.
At the first glance it would appear that the protection of an in-

dividual's property was something with which he must contend him-
self. On the other hand, however, it happens that only a small
percentage of our population owns forest lands and that a large
percentage of our difficulties inthe protection of forest lands come
as a result of the activities of non-landowning individuals. This
factor, together with the great acreage of forest lands. makes it
essential that every man, woman and child engage at all times in
the work of forest protection. This brings us to the matter of
forest education because few people realize their part in the fire
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situation today. Few people realize their interest in that tract of
forest land, and few people realize what a great part they can play
in the molding of public opinion against woods burning. When
the time comes that man realizes how essential forest conservation
is to him, then he will gladly play his part and education will hasten
the day when he appreciates that fact.

It is essential that through education we change the mental
attitude of individuals who have been brought up to believe that our
forests are inexhaustible. This can be done through the use of litera-
ture and through making forestry a part of school programs through-
out the State. Quite frequently fires are set by careless individuals
who do not know they set them. This may be done by leaving camp
fires or by carelessly discarding cigarettes and lighted matches in
the woods. The use of signs and posters in forest land calling
attention of woods travelers to the danger of such practices is
very effective, and such posters can be secured from the South
Carolina Forest Service at Columbia. Other fires are set by men. for
the improvement of ranges. There are definite laws against the setting
of fire in forest land which burns upon the property of another and
such acts are punishable by fines or imprisonment. However, before
law enforcement can be secured, there must occur that change in
the mental attitude of the general public, as well as of the forest
landowner himself. The average small landowner might have a
difficult job in the protection of his land from fire provided he is
not within the confines of a protective unit or in other ways in a
position to seek the cooperation of his neighbors. If he is fortunate
enough to belong to a protective association which is organized by
the South Carolina Forest Service for the protection of forest lands,
he can be assured that as soon as the fire starts it will be observed
from a lookout tower, that it will be reported to a ranger, and fire
fighters in charge of a warden will go to it at once and assist in its
extinction. If he is not in the vicinity of such a unit, he may still be
able to form such an association among his neighboring farmers.
In either case the South Carolina Forest Service has been organized
for the primary purpose of lending every assistance that it possibly
can. If he is unable to organize a protective association of his own
among his neighbors and if he is unable to enter a state protective
organization, the work of the protection of his land must necessarily
fall upon his own shoulders. This means two things: First, prepara-
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tion in the procuring of tools especially adapted for forest fire ex-
tinction, and, second, the establishment of fire lanes within and about
the area to be protected. The forest service stands ready to assist
him in any way possible.
The fire tools generally found most effective for. fire extinction in

South Carolina are the fire swatter, the shovel and the spray tank.
The fire swatter takes the place of the old pine top. It is made by
fastening a section of old belting about 12 inches wide and 18 inches
long to a 6-foot wooden handle. This is very effective in knocking
down fire. These can be purchased already made up if necessary
from the Council Tool Company, Wananish, North Carolina. Shovels
are always at hand and the spray tanks can be purchased from several
different concerns. The kind most commonly used is a five-gallon
tank with an automatic pump worked with the hand fitted with straps
so that the tank can be carried on the back or shoulder. The generally
accepted fact that fire cannot be extinguished is due very largely
to the fact that individuals have never properly equipped themselves
for that work, but with the proper equipment there should be no
difficulty in handling the average fire. The greatest single feature
which foresters have to combat in the protection of forest areas is
the saying that it cannot be done, but this statement is made, as a
rule, by individuals who have never tried, have never tried them-
selves, and particularly have never tried under cooperativ.e arrange-
ments.
Fires burn much less severely in the South than they do in the

North in the hardwood, spruce and balsam timber and where the
steep mountain grades lend impetus to the speed of the flame and
makes difficult the attack, and in these states fire protection has ac-
tually been tried out and it has been proved conclusively that it
is possible. The loss in some of the states with complete protective
organizations is as low as one per cent per year and in some of the
Southern states where protection has not been in force so long and
where protection is only in force on limited areas of forest lands
losses of only two and three per cent are not at all uncommon. The
gist of the whole matter is that people have never wanted protec-
tion, have never prepared themselves to fight fires and have never
availed themselves of the assistance which can be made possible
through cooperation.
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There is an idea prevailing that after the first year or two the
fire hazard is going to increase beyond control by reason of the
increased rough. The fact of the matter is that the hazard will
increase and become more severe after the first year, but from that
time on the decaying vegetation automatically controls the situation
so that the rough does not increase to any great extent. Opposed to
this idea is the fact that your added rough and increased humus
underneath the protective shade of protected trees tends to retain
the moisture so that the area does not dry out in average seasons
as it does in the absence of that rough and those protective trees.
However, man can be greatly assisted in his fight against fire by the
use of fire lanes practically constructed and strategically located,
and this at no great expense to himself.
A fire lane is a strip of land through a forest area devoid of

inflammable material. The width of this lane and the method of con-
struction is controlled entirely by the value placed upon the property
to be protected and the funds available for their construction. A
fire lane may be a single plowed furrow or two furrows close together
through a wooded section from which the landowner' can back-fire
in case the fire is traveling toward his property, or it may be
a plowed and harrowed strip 10, 20 or even 50 feet in width. These
lanes are good for two or three years and with a little additional
expense at the end of that period can be used for another period
of equal length. The cost of construction of such a line depends
upon the nature of the country, the equipment used and the width.
Still another method of constructing fire lines is found in the
plowing of single furrows about 75 to 100 feet apart and burning
over the area between the furrows at the beginning of each fire
season. The cost of plowing in this method is, of course, very rea-
sonable. The expensive part is the burning between the plowed lines,
which may be very cheap provided the wind and weather are just
right, but, on the other hand, may be very expensive should the wind
and weather be wrong. The Great Southern Lumber Company of
Bogalusa, Louisiana, has been engaged in the construction of fire
lines for a good many years. They use two systems, one the burned
strip between two parallel plowed furrows 50 yards apart, and they
have found that this costs them an average of $8.45 per mile. A
lO-foot plowed fire line on the Great Southern Lumber Company's
land was placed around every quarter section of reforested land or
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land where young trees have been planted and this fire line cost them
$23.25 per mile. Bear in mind that this is the original cost, that a
large portion of the work done as a result of this expenditure will
be available for use during coming years. In other words, this cost
must be distributed over a period of years and is not all chargeable
against the first year's protection. For the smaller farmer with no
tractor available fire lanes such as that described above can be
constructed by means of a plow drawn by a mule and the work
done in his spare time so that the expense is not going to be entirely
a matter of dollars and cents. Along all fire lines it is essential
that snags be cut down so as to remove any possibility of their
holding and throwing fire across the lines. Snags and stumps can be
avoided to a large extent in laying out the lines. Care should also
be taken to see that lines do not run to swamps and then stop, but
should encircle the swamp provided the area is not too large. This
is necessary by reason of the fact that what is swampy land at the
time fire lanes are constructed may become dry places later on in the
fire season, thus causing a hole in the fire line through which fire
may travel and make worthless all the work which has been done.
Fire lines should be constructed as late as possible in the fall, but
still in time sufficient to have it completed before there is danger
of fire. Early October is a good time to take care of the plowing,
and burning will be done as soon as the grass becomes dry.
It is essential in this connection, however, to appreciate fully that

110 fire line constructed at reasonable cost is ever a 100 per cent
guarantee that fire will not cross it. Regardless of the size of the
line, it is essential that man be on hand when the fire hits it, other-
wise it is quite apt to jump. For the average fire, however, fire
lanes are not by any means necessary and the use of fire lanes is
contemplated only as insurance against a wholesale sweep of vast
areas in extremely dry and windy weather.
In laying out fire lanes two methods may be used, one blocking

the area up into small squares, the size depending upon the money
to be spent for protection. The other i the u e of parallel fire
lines running only in one direction and that direction at right angles
to the direction of the prevailing wind. This is based upon the theory
that the tendency of winds in certain sections is to blow in one gen-
eral direction during the hours at which fires are most apt to burn
and that if lines are constructed at right angles to that wind they
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will also be at right angles to the fire which will hit them sooner by
reason of their closer spacing. It must be understood that fire lanes
are needed only for the most severe fires and then only at the head
or that part of the fire which is burning most briskly by reason of
the fact that the wind is behind it and pushing it ahead. Fire lanes
are not needed for the control of the sides and backs of fires. These
can be handled by man-power alone.
The South Carolina State Forest Commission will cooperate with

landowners in the following manner: Where owners representing
30,000 acres of forest land are sufficiently interested in forest pro-
tection to pay half of the cost of protecting their lands, the State
Forest Commission and the U. S. Forest Service will pay the other
half and in addition erect a fire tower capable of giving detection
service over the area. The cost of protection will depend upon the
local conditions· but should not amount to more than two cents per
acre per year for the owner. With the cooperative funds made
available the Forest Service working with the association of land-
owners sets up a protective organization consisting of a ranger,
tower man and wardens. The ranger and towerman are constantly
on the job and the wardens and their crews will be available in case
of fire during the dangerous season. In addition the ranger will
carryon an intensive educational program in that community by
means of personal contact, meetings and with sign posters and
literature provided by the Service.
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PINE SEED COLLECTION

Lesson No.9

Occurrence of Seed. Pine seed occur beneath the scales of the
pine cone, sometimes spoken of as the pine "burr" or "mast." These
cones under natural conditions open when still on the tree as soon
as they become ripe. They "open" by an outward movement of the
scales. The seed then becomes detached from the cone and is borne
by the wind on little wings to its final resting place. The cones occur
on the lateral branches of mature trees just one year's growth
back from the end of the branch. The flowers of the pine tree from
which the cones come occur at the terminal of the branch, but since
two years are required for the maturing of the cone it is found
when mature one year's growth back from the end.

When to Gather Seed. Pine seed should be collected when the
cones have turned brown, but before they have opened. This gen-
erally occurs in the middle of September or early part of October.
If seed collection is delayed until the cones' open on the tree very
few seed will be found, if any. '

Where to Gather Seed. Cones should be collected from trees
from 8 to 16 inches in diameter breast high. Cones taken from
smaller trees or from trees old and decrepit frequently produce seed
but generally with a very low germination per cent. That is, they
will not germinate well. The cheapest method of seed collection in
the South is by following lumber operations and removing cones
by hand from the fallen tops. Care must be taken, however, not
to collect cones from trees that were felled before the cones got ripe.
If no lumber job is near, it will probably be well for the teacher
to ask each boy to collect enough cones to bring the total up to the
amount needed. The boy may obtain these by climbing trees and
jabbing the cones off with sticks.

Defective Cones. Care must be taken not to collect any but sound,
perfect, unopened, brown cones free from insect holes or other
defects. One insect hole generally means that the entire cone is de-
fective and should, therefore, be discarded.

Number Required. Teachers and pupils will be required to plant
about three pounds of seed. One bushel of cones will produce
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roughly about one pound of seed, therefore, three bushels of cones
will be needed. Longleaf seed with wings on run about 5,000 to a
pound. The cleaned seed of slash run about 15,000, those of loblolly
about 20,000, and those of shortleaf about 50,000.

Species Needed. The matter of species will be left to the teacher.
Loblolly pine will probably give the best results, although shortleaf
and slash will also show up well. Longleaf will be entirely suitable,
but owing to the slow growth of this species the first year, the
others are recommended. More than one species may be used, but
the seed should not be mixed either during collection, separation
or planting. If two species are used keep them in separate beds or
in separate portions of one bed. So that comparison may be possible,
it will be well to give each boy in one school the same kind of seed.

Separation of Seed. Seed may be separated by the natural heat
of the sun or by artificial heat. When using the sun's heat spread
the cones out one layer deep on a burlap or other cloth where they
will be exposed to the sun's rays. At night or in case of threatening
rain the cloth containing the cones should be moved inside. If the
cones are "ripe" they should open in a few days. As they open they
should be stirred around so that the seed become dislodged from
the scale. The seed then falls upon the cloth. After all cones have
opened and all seed have been shaken from the cones the cones may
be removed by hand. Large pieces of trash, such as bits of rosin,
pieces of broken scales, twigs, etc., may also be removed by hand.
In separation by artificial heat the cones should be dried from 12 to
16 hours at a temperature not to exceed 120 degrees F., and with a
relative humidity of 20 per cent. This may be secured in the dry
kiln at a sawmill or by using tobacco drying houses. Heat above
120 degrees may ruin the seed. In large scale seed collection opera-
tions special houses are built with special central heating plants. Cones
are spread out in trays with wire mesh bottoms with openings large
enough to let the seed through. These trays are placed one above
the other and as the cones open the trays are shaken so as to cause
the seeds to break loose and fall through the screen. They are then
collected from the bottom screen. Cones may be dried if spread
out near a stove in the school room.

Cleaning the Seed. W'e now have a quantity of seed with each
seed bearing a wing. The seed should be rubbed within the hands
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until such wings have been broken off. It will be found that it is
practically impossible to remove the wings from longleaf seed and,
accordingly, they are generally sold with the wings on. Other
Southern pine seed can be cleaned by the rubbing method described
above. After the seed wings have been broken off the bits of wings,
hollow seed, and other light material may be blown away much in
the same manner that ordinary grain is cleaned. In fact, a small grain
cleaning machine may be used if available. For such a small quantity,
however, the seed may be cleaned by allowing hands full to fall
a short distance exposed to the wind.

Storage. The seed is then sacked and stored where it will be kept
cool and dry. It must, of course, be protected from mice or rodents.

Germination Test. In order to know how many seed to plant to
a square foot it is necessary to find out how many of the seed will
germinate. One hundred seeds of each species should be planted in
shallow flats or in beds. Germination should start within 15 to
20 days and continue for almost a month. As each seed sprouts the
seedling should be removed and a record made so as to avoid con-
fusing it with others which come later. If 80 seeds sprout the
germination percentage is then 80 and 20 per cent of the seeds to
be sown later on may be counted on not to sprout, The counting of
seedlings in the flat will continue until after a two-day period
when no seeds have germinated. Therefore, if 20 per cent of the
seeds are no good the number of seeds to be planted must be in-
creased by 20 per cent if a full stand is to be obtained. Seed flats
must be kept watered and not permitted to dry out at any time. The
test should be made before storage of the seed and the container
plainly marked as to species, quantity, and germination percent-
age. The germination test should be made as Soon as possible after
the collection. The sowing of the seed in the seed bed should not
take place until March or April.
Additional information may be obtained from Leaflet No. 35 "Pro-

ducing Pine Nursery Stock in the South" which is made a part of
this text. See page 4.
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RAISING FOREST TREE SEEDLINGS ~.
Lesson No. 10

The material for this lesson is found in the United States Depart-
ment of Agriculture Leaflet No. 35, "Producing Pine Nursery Stock
in the South," which is made a part of this text. Attention is
called to the fact that forest tree seedlings are n'ot difficult to raise,
but that they call for daily attention and a plentiful supply of water.
Failing to provide this attention or water can only result in failure
to produce trees. For this reason the forester does not recommend
the use of seed beds by the average individual. Instead it advises that
seedlings be secured from reliable nurseries or from the South
Carolina State Forest Commission. Trees are supplied by the State
Forest Commission at approximately the cost of production, about
$3.00 per thousand F. O. B. State Nursery at Camden.
The seeds considered in the lesson given here, are the seeds of

the slash, longleaf, loblolly, and shortleaf pine. These are the four
principal soft woods of this State. Hardwoods are very difficult
to raise, although the principles contained herein will apply very
largely to them. For the purpose of this course, however, only the
four species mentioned are to be considered.
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REFORESTATION-ARTIFICIAL AND NATURAL

Lesson No. 11

The U. S. Department of Agriculture Leaflet No. 32, "Planting
Southern Pines," and the South Carolina Forest Service Leaflet,
"What, When and Where to Plant," will be used for lessons on this
subject. For the selection of trees to plant on different types of soil
it will be well to consult the nearest District Forester. Roughly
speaking, however, loblolly, slash and longleaf pine will do well in
the coastal plain section of South Carolina. Loblolly and longleaf
pines should be used in the sand hill section and loblolly and short-
leaf pine in the Piedmont. The natural range of any species should
very largely determine the extent to which that species should be
planted. Slash pine is today growing fairly well at Clemson College
in plantations, but it is too early yet to tell what the trees will
finally do. The natural range for slash lies south of a line through
Allendale, Walterboro and Charleston in South Carolina. It prefers
moist, low-lying localities but is making rapid growth on well
elrained soils. The longleaf pine, probably better than any of the
other Southern pines, will do well in the deep sanel of the hills. This
is made possible by the long taproot of this species, which at the
age of three years may extend over six feet into the earth.

Trees can be planted with success with only a little expenditure
of time and money. They must, however, be properly planted or
they will die. If the seedling is in good condition, the trees planted
to the proper depth and the soil well packed about the roots so
as to prevent drying out, the plantation should be a success and
seventy-five per cent of the trees should live. Where failures do
occur, however, the vacant places may be filled in with other trees
the next year.

Natural regeneration will take care of most of South Carolina land
area where fires are kept out and seed trees exist. If fires are not
kept out, it is no use to plant.

Should a heavy "rough" of sod or sedge grass prevent the
natural reforestation of any area, it will be well to break up the sod
with a harrow so as to expose the mineral soil. In case of wood lots
that have been over grazed and grown up to grass weeds and sod,
it will be possible to break up this sod by turning in' the hogs a
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short time before the seed is due to fall. They must be removed,
however, before the seed sprouts. Hogs are particularly detrimental
to the regeneration of longleaf pines. The long taproot of this tree
has a fleshy bark which is particularly liked by the hog.
The type of forest (species of trees), may be controlled by watch-

ing seed crops and disturbing the soil by removing certain trees
about the time the seed of the desired species is ready to fall. Read
carefully pages 17, 18 in Farmers' Bulletin, Number 1071, "Making
Woodlands Profitable in the Southern States."
Where clear cutting is contemplated upon any area there should

be selected and left on each acre seed trees of the species with which
it is desired to reforest the area. These trees should be well spaced
and should be trees with a good crown and old enough to produce
seed. Care must be taken, however, to see that old over mature
trees which have long ceased bearing cones should not be selected.
These trees should be left until it is observed that there is an
adequate covering of young growth on the ground.

IMPROVING THE FARM WOODS

Lesson No. 12

The Farmers' Bulletin No. 1071, "Making Woodlands Profitable
in the Southern States," will serve as the lesson on this subject.
Study it carefully and apply the statements contained therein to
woods with which you are familiar.
Timber should be treated as any other crop on the farm. The

principles of weeding, thinning, utilization and even fertilizing
(automatic) are just as necessary in the production of trees as in
the production of corn. Under weeding comes the removal of species
of no commercial value, and poor specimens of the more valuable
trees. Under thinning comes the reducing of a number of trees to
a number that the soil is capable of maintaining. Under utilization
comes the uses of poor trees for inferior uses, and good trees for
the highest possible financial uses. Under fertilization comes the
protection of the leaf litter from fire, so that the soil may be en-
riched by its decomposition. All of these phases are brought out
in the pamphlets mentioned and may be supplemented by actual
practice in the school demonstration forest.
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MEASURING FARM TIMBERS

Lesson No. 13

For this lesson portions of Farmers' Bulletin No. 1210, "Measur-
ing and Marketing Farm Timber," will be used.
A general idea of the primary forest products may be obtained

along with weights of those products and their specifications on pages
3 to 15, inclusive. On pages 15 to 36 are given all the steps necessary
in the estimation of timber. From this pupils will learn how to make
instruments for use in measuring the diameter of logs and heights
of trees (pages 31, 34), they will learn the units of measure for
lumber and wood (page 15), and the different scales by which
lumber is measured (pages 19-30). They will learn the methods
of running strip surveys or partial estimates (page 30), and the
form to be used in tallying (page 20), and the method of estimat-
ing timber by tables (pages 26 and 30).
These pages should be studied carefully and what is learned should

be applied to the demonstration forest or to the woodland area in
the community. Regular estimating crews should be organized and
the actual work carried on as given on pages 30-31. The methods
of estimating cordwood are given on page 35. Arrangements may
be made with local sawmill men to check up on the estimates of your
timber cruise.

NOTE: Recent reprint of this Bulletin 1210 carries different page numbers
from the original issue although the text is the same. Apparent discrepancies,
if any, between pages given as reference and the text at those pages is thus
explained. Reference material will be found at the pages mentioned or near
to them.
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MARKETING FARM TIMBERS

Lesson No. 14

The marketing of farm timbers, like charity, should begin at
home. Few farmers keep any record of the value of the forest
products they use themselves, yet this value is tremendous. Fre-
quently, however, landowners are very apt to select valuable timbers,
at their most rapid growing stage, for such inferior uses as fence
posts and poles. The first step in any marketing program, whether
the product is to be used or sold, is to select the proper product
for its proper use. Read Farmers' Bulletin No. 1071, pages 9 and 10.
Ten helps in marketing woodland products are listed on "page

7, in Farmers' Bulletin No. 1071," and these are amplified in Bulletin
No. 1210. This Bulletin No. 1210 should be studied carefully from
page 36 to end. Here pupils will learn when to sell, what to sell,
values, how to find market, how to ship, a discussion on freight
weights, weights of lumber, the value of bids, and how to draw up
a timber contract.

PRESERVATIVE TREATMENT OF FARM TIMBER

Lesson No. 15

The slow but sure losses as the result of attacks by insect and
fungi upon timbers exposed to air and moisture is tremendous.
Through preservative treatment of timbers, it has been proved con-
clusively that when a suitable preservative treatment is given posts
or poles that would ordinarily rot in from three to five years can be
made to last fifteen to thirty years. It is not alone the value of the
timber that is concerned. Frequently the labor of replacing the poles
and posts is equal to the cost of the wood. Obviously, then, anything
which prolongs the life of timber must save not only the cost of
that timber but the labor of replacing it.
A special lesson on the "Preservative Treatment of Farm Timber"

has been prepared for your use by Mr. Dan Ravenel of the Taylor
Colquit Company at Spartanburg, South Carolina. Mr. Ravenel,
through his association with this company which annually treats
millions of feet of ties, posts, poles, piling and lumber, is especially
fitted for this task. In addition Farmers' Bulletin No. 744,
"Preservative Treatment of Farm Timber," is included herewith.
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PRESERVATIVE TREATMENT OF FARM TIMBERS
By DAN RAVENEL

I...

Decay of timber is not a process of natural deterioration, but is
the result of attacks by two classes of enemies. These are fungi
growths and insects.
Fungi are low forms of plant life which attach themselves to wood

and penetrate in all directions. Fine, thread-like filaments of the
fungi dissolve the wood structures and eventually produce the con-
dition commonly known as "rotted."
In order to grow, fungi must have air, moisture, favorable tem-

perature, and a food supply. If the wood structures are, .therefore,
impregnated with some substance poisonous, to them, their food sup-
ply will be removed and no damaging growth can take place.
There are many substances capable of making timber resistant to

fungi growth when first applied, but only a few which are durable
and safe for every day handling. Of these coal tar creosote, because
of its effectiveness, durability and comparatively low cost, is by far
the most practical which can be used.
Not only does creosote preserve timber from fungi growths, but it

also prevents insect damage. Of the later, the most common and
the most destructive, is the work of termites, sometimes called white
ants. whose attacks on timber are frequently mistaken for fungous
rot.
Were it not for the fact that all timber will check in service, the

application of two or three heavy coats of creosote on the surface
would afford good protection. Opening of checks, however, would
soon expose untreated areas where both fungi and insects could
begin their attacks and once begun, these attacks would continue
in the inner structures until the timber was destroyed.
The ideal preservative treatment is, therefore, one by which at

least all of the sapwood is impregnated with creosote. This can only
be attained in commercial treating plants equipped with cylinders
in which the creosote is injected under high pressure, but it is
possible to secure good results with certain classes of timber sub-
jecting it to a hot and cold bath in open tanks. Frequently, if as
much as a car load of material is required, it will be less expensive
to purchase from a commercial plant than to attempt treating,
because complete penetration of the sapwood can be secured in



42

pressure cylinders by the use of air and vacuum with less creosote
than is required for open tank hot and cold baths.
For relatively small quantities of material, particularly where

a life of 15 to 25 years will be sufficient, open tank treatment is.
recommended. Treated fence posts, gates, sills for barns and other
outbuildings and similar material will have several times the life
of untreated timber, and the savings on replacements will be two to
four times the cost of applying the treatment.
Best results can be secured with sap pine, red oak, pin oak and

post oak. In all cases, it is essential that the timber be thoroughly
air-dried, because it is impossible to obtain adequate penetration of
the creosote in green material.

Care must be exercised in seasoning to prevent fungous infections
because it is a waste of time and money to treat timber which has
begun to decay. The material should be cut to the required sizes
when green, and then stacked on skids in layers separated from
each other with stickers by a distance of at least four inches. In-
dividual pieces in the layers should be spaced at least two inches
apart and the openings in each layer should so far as possible" be
directly over the openings in the layers beneath in order to form
flues for the movement of air.

Time required for air seasoning varies so much with species and
size, climatic conditions and location that it is impossible to say
exactly how long the timber should be kept stacked before treat-
ment. Under average conditions, 4" X 4" pine timbers can usually
be treated after being air seasoned for two to three months, while
more time will be required for larger pieces. Oak seasons more
slowly than pine, the difference becoming greater as the sizes in-
crease. A reliable check can be had by weighing a few pieces when
the material is green. When the weights average 60 to 65 per cent
of the original, the material will be ready for treatment.

If the timbers are to be used round, all of the inner bark as well
as the outer should be removed.
The tank for treatment can be of any convenient size,

6' X 10' X 3' 6" is good, and made of either metal, concrete or wood.
It should be at least 30 feet deep, and at such an elevation that it
can be rapidly emptied of creosote by draining. Provision .for heating-
the creosote during treatment should be made by placing three or-
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more coils of I" pipe around the inside of the walls and connecting
one end to a boiler. An old sawmill engine or a boiler similar to
that used by dairymen for sterilizing purposes will answer the pur-
pose admirably.
'While full length treatment of all timber is preferable, posts can

be treated at one end only. Conditions promoting decay are most
favorable at the ground line and butt treatment will lengthen the
life substantially.
For butt treatment, the posts should be stood upright in the tank.

Full length treatment will of course require that the material be
covered with creosote and that the top pieces be weighted down
to insure complete immersion.
Having placed the timber in the tank, creosote should be poured

into the desired depth and by means of steam in the coils, brought
to a temperature of between 215 degrees F. and 230 degrees F. It
should be held at this temperature for not less than six hours if
pine is being treated and not less than ten hours if the material is oak.
At the conclusion of the hot immersion, the tank should be rapidly

drained, and cold creosote poured in to the same level as that
previously maintained. The cold bath should be maintained for at
least two hours.

If it is not convenient to change baths, the hot creosote may be
allowed to cool in the tank, although the former method is preferable.
Absorption of creosote should be at least one to one and a half

gallons per cubic foot of timber or 84 to 125 gallons per MBM.
If it is less, it will be ad~isable to repeat the process.
Large timbers will require considerably more time in the hot

bath than the minimum named here. Experience in treating material
of various sizes will enable the operator to judge the time required
for best results.
Creosote can be purchased at from 20c to 30c a gallon, depending

on the quantity and on market condition. Reliable producers only
should be patronized and in purchasing a product complying with
the specifications of the American Wood Preservers Association for
grade 1 creosote should be demanded. Three leading creosote pro-
ducers are the Barrett Company, 40 Rector St., New York City".
Koppers Products Co., Koppers Bldg., Pittsburgh, Penn., and Ber-
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muth, Lembcke Company, Inc., 420 Lexington Ave., New York City.
The Barrett Company has a plant at Sheffield, Alabama.

NOTE: Farmers' Bulletin 744, "The Preservative Treatment of Farm Tim-
bers," will give additional information and will show illustrations of the
points brought out by Mr. Ravenel.

NAVAL STORES PRODUCTIONS
Lesson No. 16

Only about one-half of South Carolina produces trees that will
produce naval stores. At one time, however, South Carolina produced
one-third of America's entire production. Naval stores production is
good business for the farmers and the landowners, if the work is
carried on under protection, and providing that the trees are worked
conservatively. Leaflet No. 41, "Good Naval Store Production," will
give the better methods of naval store production for those located
in communities where slash and longleaf pine trees grow.
Sections of France have been producing naval stores constantly

for over forty years. Conservative practice will produce the same
results in South Carolina, and insure a steady income for all time.

r.
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Forestry Clubs for Young People Misc. Publication No. 45
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County
Abbeville .
Aiken .
Allendale .
Anderson .
Bamberg .
Barnwell .
Beaufort .
Berkeley .
Calhoun , .
Charleston .
Cherokee .
Chester .
Chesterfield .
Clarendon .
Colleton _ .
Darlington .. _ _..
Dillon _ _ .
Dorchester . __ .
Edgefield ..
Fairfield .. , _ _. _ _ .
Florence _ .
Georgetown _ _ _ .
Greenville - .
Greenwood .
Hampton _. , .
Horry ..
Jasper _.. _ ..
Kershaw _ .
Lancaster .
Laurens .
Lee .
Lexington .
McCormick . _ .
Marion .
Marlboro _ .
Newberry _ _ .
Oconee ' _.. _ .
Orangeburg .
Pickens .
Richland .
Saluda .
Spartanburg .
Sumter _ .
Union .
Williamsburg _ _ ..
york _ ..

Total
Land
Area

326,400
704,000
278,400
485,120
240,000
334,080
449,280
768,000
250,240
592,640
238,720
378,880
535,680
391,040
720,640
387,200
301,440
392,320
335,360
451,840
483,840
529,920
487,040
302,720
328,320
741,120
381,440
430,720
329,600
441,600
260,480
498,560
242,560
338,560
332,160
384,640
416,000
723,840
338,560
480,640
278,400
489,600
426,880
314,880
556,800
416,640

Total for State 19,516,800
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Woodland
on

Farms
56,428
165,439
26,521
81,261
30,284
26,133
59,065
74,539
.34,338
103,644
59,897
53,542
110,665
42,554
170,888
74,867
36,674
74,394
71,208
69,892
104,092
91,989
112,484
54,433
89,785
87,461
35,647
83,709
62,493
76,549
32,636
100,212
51,924
43,270
20,507
86,098
137,719
106,593
106,022
84,494
82,329
109,471
49,260
82,696
84,649
109,696

3,510,453

Woodland
Outside
Farms
111,885
298,650
158626':'
114>50
95,058
159,676
268,045
574,677
134,609
355,484
53,650
162,401
265,074
215,784
391,795
614,852
133,403
237,140
144,013
361,109
193,639
341,838
160,775 .
107,108
142,165
405,899
292,925
166,592
125,953
164,203
106,559
159,253
80,841
114,412
185,441
97,589
148,462
300,638
.128,838
292,601
61,735
105,951
208,912
71,818
286,673
63,974

9,367.475

Total
Area

Woodland
168,313
464,089
185,147
196,011
125,342
185,811
327,110
649,216
168,947
459,128
115,547
215,943
• 375,739
258,338
562,683
689,719
170,077
311,534
215,221
431,001
297,731
433,827
273,259
161,541
2311950493,360
328,572
250,301
188,446
240,752
139,195
259,465
132,765
157,682
205,948
183,687
288,181
407,231
234,860
377,095
144,064
215,422
258,172
154,514
371,322
173,670

12,877,928

*From the Yearbook of the Department of Agriculture, Commerce and Industries of
the State of South Carolina 1925.
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PRODUCING PINE NURSERY STOCK
IN THE SOUTH

By PHILLIP C. "YAKElLEJY, Ass';stant SilvioultwriAlt, Southern FIJI'est Ewperiment
Station, Forest Service

Southern pine seedlings, especially in the southern Atlantic coastal
pIam and the Gulf coastal plain, are usually large enough for field
planting when 1year old, and do not need to be held over or trans-
planted in the nursery as do seedlings in the North and West. Con-
sequently the production of little pines for planting on denuded
lands in the South is so simple an operation that it is as profitable
an undertaking for the farmer with comparatively few idle acres as
it is for the lumber company with large cut-over and denuded areas.'
In one way, at least, the farmer has the advantage, since he is in a
position to give his small forest nursery that individual attention and
daily care that will insure the biggest returns and the best stock. .
The farmer, too, with only his own demands to satisfy, and with a

very small investment in equipment, is in a position to raise a few
thousand seedlings of long-leaf, slash, loblolly, or short-leaf pine in
years when seed is easy to get, and to abandon his nursery in the
years between. This is true also of the other small operators, such
as boys' clubs, the scout troop, or consolidated schools. The lumber
company, once it has gone beyond the experimental stage in growing
seedlings and has increased its annual output to the hundred thou-
sands or millions of little trees, can not so easily accommodate its
operations to seasonal trends, but, on the other hand, it is in a better
position to disregard these. The full-time services of one or several
mel).will be needed, and there will be the need of establishing a more
constant yearly supply of seed than would be possible for the small
operator. The complicated problems arising from such large-
scale production call for more detailed directions than can be given
in this leaflet. In general, however, the larger the operation the
more chance there is to reduce the cost per thousand by efficient
management.

Costs

In general, on fairly small operations, the cost of southern pine
nursery stock is low; it may be half or less than half of the total
cost of planting, which in turn can frequently be kept below $4 or $5
an acre. No more definite figure for these costs can be given, for
the items involved themselves vary widely in this respect. Seed may
be a few cents or several dollars a pound, and labor may range from
almost nothing to $1 or $2 a thousand seedlings. Fencing, bed
covers, and similar materials are added items of small but indefinite
amount.

1 See the following publtca tlon : WAKELEY. r. C. PLANTI"G SOUTHER" PINES. U. S.
Dept. Agr. Leaflet 32. 1929.

2
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Essentials of Success

Good seed, the right kind of seed bed, proper sowing of the seed,
plenty of water, careful weeding, and protection from birds and
animals are necessary for the production of good nursery stock
anywhere. Each of these essentials should be given careful con-
sideration in planning the nursery operation and in the daily care
given the seed beds.

F-208460
FIGURE l.-SLASH, LOBLOLLY, AND SHORT-LEAF PINE SEEDLINGS, 6 WEEKS OLD
These seedlings are just past the age at which greatest loss takes place and over-
crowded drills have been properly thinned to 15 to 18 trees to the running foot.
Note the protective wire around the bed

Seed Beds

A seed bed 4 by 12 feet will hold 1,500to 3,000 seedlings, depend-
ing on the species sown. Beds of this size have been found very
convenient for small private nurseries. In larger nurseries the beds
may be longer or narrower, depending upon the need for cross paths,
the length and width of burlap used to cover the beds, the most con-
venient style of screens or shades, and so on; but beds 4 feet or less
in width are the easiest to weed.
Seeelbeds should be laid out on loamy or sandy soil, rather than

on clay soil.
Protecting the Beds

Before any seed is sown, especially in small nurseries, some pro-
vision must always be made for protection from birds; a flock of
blackbirds, larks, ricebirds, or doves, or even a few domestic pigeons

8i426°-30
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can do tremendous damage the first day they discover the beds. In
small nurseries it is nearly always necessary to protect the seed beds
from birds and mice by fences of half-inch or smaller wire mesh
with covers of the same.wire on top. (Fig. 1.) The wire should
Tun at least 6 inches into the ground and extend 12 inches above on
a framework of sticks and light wood rails. The top covers should
be in the form of removable screens small enough for one man to
handle easily; 4 by 6 feet is a good size.

How to Get Good Seed

Fresh seed is essential. Southern pine seed, especially longleaf
seed, does not keep well and must be sown not later than the first
spring after collection. Good seed may be bought from seed dealers
or often obtained from State foresters; but collecting it from trees
near the place to be planted is frequently more satisfactory. By
collecting his own seed the farmer or lumberman is sure of getting
the kind and amount he wants and of avoiding stored seed of poor
quality. Furthermore, trees grown from seed collected near the
place to be planted usually do better than trees from seed of the
same species produced in some other part of the country, where
soil and climate may be different.
An abundant seed crop must not be expected every year, and

occasionally there will be a total failure of the seed crop of all
species over wide areas. Usually, however, some seed is produced
somewhere every fall, on open-grown trees if not in dense stands,
and enough for ordinary needs can be collected or bought.
Pine seeds are produced between the scales of the pine .cones

(burrs) and ripen during September and October. Care must be
taken to collect the cones·before they are, too .ripe, or the scales will
separate and the seeds fall out and blow away. Usually the cones
turn slightly dry and brown just before opening. They can be
collected from standinz trees, or more easily, from trees felled in
logging operations. :FFealthy,thrifty trees should be chosen as the
source of seed.

Seed Extraction

The cones are opened by drying in a layer one cone deep on some
smooth surface or on a wire rack with cloth underneath, (fig. 2)
in the sun or in a warm, dry room. Drying at ordinary air tempera-
tures takes from a week to a month or more, depending on the
kind of cone and on the weather. Seed may also be extracted by
drying the cones for 12 or lEihours in a good lumber dry kiln, at
20 per cent relative humidity and temperatures not in excess of 1200
F. Higher temperatures may injure the seed. Kiln extraction
saves time and may prevent serious insect damage to the seeds still
in the cones.
A bushel of sound, ripe cones of any of the southern pines should

yield a pound or a pound and a half of seed, which is removed by'·"
stirring or tumbling the cones in a box or on a screen.
When thoroughly dry the seed can safely be stored for six or

eight months in sacks, boxes, glass jars, or tin cans. Care must
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be taken to keep it from mice. Seed the least bit moist spoils
quickly in a closed container.
The seeds of all the southern pines have wings. The wings of

long-leaf are hard to remove, but those of the other species are
easily cleaned off by rubbing the seed between the hands and win-
nowing it in the wind or
before an electric fan.
Cleaned seed is easier to
sow.

Preparing and Sowing
Beds

The soil in the beds must
be spaded thoroughly and
raked smooth and level be-
fore sowing. It is best to
prepare the beds a month
or more before sowing, to
give the soil a chance to
settle. A final raking just
before the seed is put in FIGURE 2.-0PENING LOBLOLLY PINE CONES IN
will then level any uneven THE SUN
places and give a fresh On wire and but-lap racks. a few inches f'rom the

f f tl d ground, t hoy are kept dry at night and duringur ace or 1e see . wet weather by a canvas covel'
E a I'1Y spring sowing

seems to be more generally satisfactory than fall sowing. Seed may
be put in early in March in the southernmost States and progres-
sively later toward the north. It may be broadcast evenly all over
the bed or sown in drills about 6 inches apart. The broadcasting
makes better use of the soil and is quicker except where some sort of
drill-sowing planter or seeding trough can be developed (fig. 3) ; the
drills make weeding easier later on. The seed should never be cov-
ered more than one-eighth to one-fourth of an inch deep with sand or
soil and may more easily be covered with a single, layer of burlap
acking instead of soil. A light layer of loblolly pine needles (pine
straw) has also worked well in some nurseries. The bed must be well
watered immediately after sowing. Great care must be taken to
remove the burlap or pine straw as soon as the seed has sprouted well.

Proper Spacing of Seedlings

Long-leaf seedlings should not stand closer than 30 or 40 to the
quare foot in a broadcast bed, or 10 to the running foot of drill.
The corresponding numbers £01' slash and loblolly are 50 to 60 to the
square foot broadcast and 15 to the running foot in drills; for short-
leaf, 70 broadcast and 18 in drills. Seedlings surviving the first
six weeks or so in greater numbers than these must be thinned to the
proper density; otherwise slow growth and injury or occasional
deaths will result. (Fig. 4.) Thinnings should not be made until
seedlings are at least 6 weeks old and past the stage at which the
greatest loss generally occurs. It is quicker and safer to cut the sur-
plus seedlings off with scissors than to pull them...
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Amount of Seed to Sow

Long-leaf pine seeds, with the wings on, usually run about 5,000
to the pound; the cleaned seeds of slash pine run about 15,000 to
the pound; those of loblolly, about 20,000; and those of short-leaf,
about 50,000.
In small nurseries the quantity of seed to be sown can be judged

closely enough by eye or can be determined approximately from th.
figures given above, counting on about half of the seeds to produc
trees.
In a large nursery it always pays to sprout several counted samples

of the seed a month or six weeks before sowing, to find out just
what percentage is good. If several different lots of seed are to be
sown in the nursery, several samples of each should be tested. The

r-'2:2499I

FIGURE 3.-S0WING LONG-LEAF SEED IN DRILLS WITH A SEEDING TROUGH

A supply of seed is carried in buckets and measured out in small cups. When the
handles are pushed together the bottom of the trough opens and drops the seed
into a shallow trench made by the weight of the trough

testing should be done in sand boxes or in the nursery itself, under
conditions as nearly as possible like those existing in the regular
nursery beds. If the percentage of good seed so determined be
divided into the number of trees pel' bed that are desired, and this
number be increased by a reasonable allowance for loss of seedlings
during the early stages, it will only be necessary to divide the result
by the number of seeds pel' pound (determined by counting small
samples) to arrive at the weight measure of seeds per bed that must
be sown.

Watering and Shading

Pine seed beds must be kept well watered. Ordinarily rains will
be sufficient, but in dry spells during the spring and summer a 4
by 12 foot bed, especially if it shows any signs of suffering from
drought, should have foul' or five pails of water poured or sprinkled
on it very carefully every few days. If enough water is not available,
the bed may be shaded with strips of lath tacked an inch or two
apart on a wooden frame a foot to a foot and a half above the bed.
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The strips of lath should run north and south, to make their shadows
move rapidly with the sun. Such shade should be left off in wet or
cloudy weather, and it should not be used after early July. Too
much shade makes seedlings weak and spindling and increases the
loss from damping off. Southern pines, except possibly short-leaf,
need no shade at all if properly watered.
The establishment of a large nursery should not be undertaken

without making provision for watering, at least in the form of
'nigation in the paths. Sprinkling with a hose, with small auto-
natic sprinklers, or with an overhead system covering the whole
nursery, is better than irrigation.

F-210575-210577

FIGURE 4.-FoUR MONTHS OLD AND PROPERLY THINNED

Seedlings are: A, (foreground) loblolly and (background) short-leaf pine; B, (fore-
ground) slash pine and (background) long-leaf. Note the cuaracterisuc long leaf
and absence of stem of the long-lear seedlings

Weeding
Seed beds must be kept weeded. This is usually done by hand.

The smaller the weeds when pulled, the better for the seedlings and
the easier in the long run is the task of keeping the beds clean. Nar-
row beds, 4 feet or less in width, are easier to weed than wide beds.
Drill sowing makes weeding easier because most of the weeds can
be hoed out between the drills. There is also a possibility, especially
in large nurseries, of controlling weeds by the use of inexpensive
chemicals.

Injuries to Seedlings
Of the various injuries affecting pine nursery stock, damping off

is usually the most serious and often the most difficult to control.
This is a disease which may kill seedlings at any stage from the time
the seeds first sprout until vigorous growth is under way and larger
needles develop above the original" seed leaves," usually a month
or two later. The disease is most dangerous in wet weather and
long-leaf pine is especially apt to suffer. The seedlings discolor and

..
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wilt suddenly, or simply fall over, and on examination the roots are
found to be watery or brownish and often actually rotting away.
When the disease is discovered, watering should be stopped and all
shade removed. Prompt sprinkling of the bed with an eighth of
an inch of pure sand has sometimes checked the trouble. Damping
off, like weeds, may sometimes be most economically controlled in
large nurseries by chemical treatment. .
Injuries by heat and drought are usually easily recognized, espe-

cially since they come during dry, hot weather after danger of
damping off is past. Growth is poor, seedlings become yellowish
and finally turn brown and die, and in the worst cases of heat injury
actual scars on the tender stems at the surface of the ground cause
the seedlings to fall over. The remedies are increased water and
partial shade. Except in the worst cases, heat and drought injuries
develop less suddenly than damping off.
Insects are an added though not always serious source of danger

to pine seedlings. The hardest to control are white grubs, which
eat off the roots underground and cause the seedlings to turn reddish
brown and die. All such grubs found when spading the beds, at
least in small nurseries, should be picked out and killed. Other
insects, which sometimes eat the leaves or attack other parts of the
plant, can generally be controlled by using any of the ordinary insect
sprays according to the directions on the package, or by spreading
poisoned bait. Specific information on the insects that injure pine
seedlings can be obtained from the Bureau of Entomology, Washing-
ton, D. C.
No special treatment or treatments in any nursery can take the

place of watchful, daily care by some one of ordinary judgment and
common sense. The important thing is to catch trouble at the start
and correct conditions before serious loss occurs.

Further InforgJ-ation

Further information regarding nursery practice can be obtained
by addressing the Southern Forest Experiment Station, New Orleans,
La., the United States Forest Service, Washington, D. C., or your
State forester. Most States have also an extension forester, who can
be addressed in care of the State agricultural college. Addresses
of State foresters, or those acting in a similar capacity, are as
follows:
Alabama: State forester, Montgomery, Ala.
Arkansas: Extension forester, 310 Federal Bank and Trust Building, Little

Rock, Ark.
Florida: State forester, Tallahassee, Fla.
Georgia: State forester, State Capitol, Atlanta, Ga.
Louisiana: Superintendent of forestry, department of conservation, New

Orleans, La.
Maryland: State forester, 1411 Fidelity Building, Baltimore, Md.
Mississippi: State forester, Jackson, Miss.
North Carolina: State forester, Raleigh, N. C.
Oklahoma: Secretary, Oklahoma Forest Commission, Oklahoma City, Okla.
South Carolina: State forester, Columbia, S. C.
Tennessee: State forester. Nashville, Tenn.
Texas: Director, Texas Forest Service, College Station, Tex.
Virginia: State forester, University, Va.

U. S. GOVERNMENT PRINTING OFFICE: 1930
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PLANTING SOUTHERN PINE
By PHILIP C, WAKElLElY, Southe1'1tForest Experiment Station, Forest Service

Farm land in the South that is unfit for cultivation but too bare of
seed trees to reforest naturally makes the farmer little return. So
long as it remains idle such land is a liability, slowly eating itself up
in taxes. Planted with little trees it becomes an asset, steadily in-
creasing in value, and eventually yielding a handsome return.
All the southern pines grow rapidly. At an early age they yield

pulp wood,saw logs, and other valuable products. Furthermore, these
young" second-growth" woodlands yield timber for which there is
a constantly increasing demand, A stand of young southern pines is
an excellent investment for the farmer, as it is for the lumber company
that plans continuous operation of its mill or even the sale of its
cut-over lands.
Nor is it difficult to convert this waste land into forest land even

though it gives no promise of reforesting itself from near-by seed
trees. Reforestation by planting is comparatively easy, and fre-
quently total costs are held down to $4 or $5 an acre.

Planting Better Than Direct Seeding

In the South, planting year-old seedlings has proved more success-
ful than sowing seed directly on the area to be reforested. Direct
seeding has produced abundant trees in a few instances, but in many
others has failed, often because birds ate the seed. Furthermore, the
trees produced by direct seeding are less evenly spaced and more apt
to interfere with each other's growth than are planted trees.

When to Plant

Planting must always be done after the seedlings' growth ends in
the fall and before new growth starts in the spring, and if possible
it should be done in wet weather. In the Gulf and Southern Atlantic
States the planting season usually opens late in November and ex-
tends through January. Farther north the season is correspondingly
longer. In the northernmost range of the southern pines, frost di-
vides the season into two parts, of which the spring is probably the
better time for planting.

Preparing the Land for Planting

Except in heavy brush or logging trash or in loose sand subject to
drifting, it usually pays to prepare the planting site by plowing,
every 6 or 8 feet, a shallow furrow running across the slopes. The
plowing gets rid of grass, which otherwise not only makes planting

2
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harder but sometimes crowds out the pines. The furrows also serve
as a guide to the planters and result in an evenly spaced plantation.
A" middle buster" makes a better furrow than a turning plow.

Spacing

On a favorable site, where most of the trees may be expected to
live and to grow rapidly, a satisfactory spacing of the trees is 6 by
8 feet (about 900 to the acre) or even 8 by 8 feet (about 680 to the
acre). On poor ground a spacing of 6 by 6 feet (about 1,210to the
acre) is better, because it allows for losses. Farmers with small
acreages would do well to plant 6 by 6 feet, since they are in a posi-
tion to thin the plantations often and to make use of the small
trees taken out in thinning.

Choice of Tree Species

A safe rule in choosing the kind of pine to plant is to take the
one which previously grew on the area or which grows on similar
land near by. Very little is definitely known about the best condi-
tions for the growth of each kind of tree, and no detailed recom-
mendations for the choice of species can be given here. It may be
noted, however, that loblolly and slash pines occur naturally on the
lower and wetter pine lands, that long-leaf does better than other
species on deep sands, and that short-leaf favors the higher and
drier clay soils. Slash pine can be safely planted only on the coastal
plain from South Carolina to Louisiana.
Long-leaf differsfrom all other pines in its peculiar habit of not

beginning height growth until the third or even fifth or sixth year
from seed. Planted long-leaf seems to start height growth sooner
than naturally seeded long-leaf on the same area. Once started,
long-leaf-grows rapidly. Like slash pine, it is a source of turpentine
and rosin as well as lumber products and paper pulp.
An additional advantage of long-leaf and slash is their freedom

from damage by the Nantucket pine moth, or tip moth, which kills
back the tops of young loblolly and short-leaf pines in many parts
of the South and delays their height growth the first few years.

Planting Stock

Although successful plantations have occasionally been made with
naturally grown seedlings, very carefully dug up in the woods or old
fields, such wilcllings ~enerally fail. Nursery-grown seedlings are
greatly to be preferred, Nursery stock can frequently be obtained
from State foresters, or it can easily be raised by the planter him-
self.' Stock grown from seed collected near by is thought to give
better results than stock raised from seed obtained in another part of
the country.
Southern pine seedlings are usually large enough for field plant-

ing when 1 year old. (Fig. 1.) Roots longer than 8 inches should
be cut off with a sharpened shovel in the process of lifting from the

1 WAKELEY, P. C. PRODUCING PINE NURSERY STOCK IN ~'HE SOU~'H. U. S. Dept. Agr,
Leaflet 35. 1929.
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bed, or with a sharp knife after lifting. The more roots a planted
seedling has in the upper 8 inches of soil the better its chance to
live and grow.

Keeping Seedlings at the Planting Site

1£ unplanted seedlings must be held over at the planting site for
more than two or three days after lifting, they should be spread out
and heeled in against the sloping side of a shallow trench, their tops
sticking out and their roots well covered by thoroughly packed and
watered earth. The trench should be in a shady place.

,',

FIGURE l.-Year-old loblolly pine seedlings ready to plant
F-22362a

Planting with the Dibble

As noted above, planting is usually easier and more successful in
plowed furrows than on unprepared ground. The furrows are espe-
cially necessary if planting is done with a dibble. The dibble (fig.
2), as used in the South, consists of a wedge-shaped steel blade 31,4
inches wide and 8 or 9 inches long, welded to a %-inch iron bar
which is bent into a D handle at the opposite end. The blade is
seven-eighths of an inch thick at the top, where it joins the bar, and
tapers to a rounded edge below. The total length of the tool is 42
inches, and the weight is about 10pounds. Anyblacksmith can make
one at reasonable cost, and it will last for years. It has proved sue-
cessful in almost all kinds of soil not containing stones, and in stiff
clays it is quicker than the mattock Orgrub hoe.
The use of the dibble requires two men or a man and a boy. One,

by a straight downward stroke of the dibble, makes a slit in the
middle of the furrow and crosswise to it. (Fig. 4.) The other
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inserts a seedling in the slit, and the first man closes the bottom of
the slit by driving the dibble in on a slant, about 4 inches away, and
prying down (not up) on the handle. The man holding the seedling
should be able to feel the soil catch hold of the lower roots when this
is done. The top of the slit is closed by a slight upward motion of
the dibble, followed by a thrust from the planter's heel after the
dibble is removed. It is important that the dibble-man open the
first slit with a straight downward stroke, or ~
a number of strokes, and not by pushing the I
dibble handle back and forth. Pushing back
and forth makes the bottom of the slit so large
that it is almost impossible to close, and the
roots accordingly dry out and the seedling dies.
In easy soil an experienced 2-man crew can

plant about 2,000 trees a day with the dibble.

Planting with the Mattock

The mattock or grubhoe is the tool ordi-
narily used in planting where the dibble is
not available, where brush prevents the plow-
ing of furrows, or where the soil is stony. It
has the advantage of requiring only one man,
though two. can often work to good advantage.
It is used in making slits like those made by
the dibble and also in the "hole" method of
planting. The latter method consists of dig-
ging a hole slightly larger than the root-system
of the seedling, holding the seedling in it with
one hand and filling in the earth with the
other. The earth should be packed several
times with the hands as the hole is being filled.
If the method is used on land not prepared by
furrowing, it is well to clear away the sod or
other cover on a square foot or so before mak-
ing the hole.
In planting any species, care must be taken

to spread the roots out as naturally as possible,
and especially to avoid doubling them up.
Long-leaf seedlings, which form no stem the
first two or three years, should be set about FIGUllE 2.·-'l'be dibble can
half an inch higher in the field than they f:stI1F~~~e~e~~'~and will
grew in the nursery, to prevent soil from
washing in and covering the buds. Other southern pines should be
set as they stood in the nursery.

Roots Must Be Kept Moist

In lifting and handling stock in the nursery, as well as in plant-
ing it in the field, the utmost care must be taken to keep the roots
moist all the time. Probably more preventable loss of trees results
from drying of the roots in the process of lifting and planting than
from all other causes put together.
Keeping the roots moist necessitates rapid handling of the stock,

care to keep it out of the sun as much as possible, free use of water,



6 LEAFLET 32, U. S. DEPAHTMENT OF AGHWU"tTlJJ{]<J

the USe of wet sacks 01' a layer of moist soil to cover seedlings that
are waiting to be wrapped, and the use of some material like bog
moss (Sphagnum) or shingle shavings (" shingle tow") in packing
seedlings for transportation. Sphagnum is easily collected from the
ground in wet hollows, where it sometimes makes a spongy mat
several inches thick. Seedlings are usually transported in bundles
of 50 to 75, the roots packed in wet moss and the trees as a whole
wrapped in burlap or heavy parer with only the tops showing in
the open end of the package. (Fig. 3.)
Seedlings may be planted directly from the bundle if great care is

used to keep them wet and not to break the roots; the usual method,
however, is to carry them in a pail containing a few inches of water
or sufficient wet moss to keep the roots well covered. They are taken
from the pail one at a time and planted quickly, to avoid drying of
the roots.

F-194327

FIGURE 3.-Lifting and bnndling year-old pine nursery stock. The roots, cut oll'
cleanly with the shovel 8 inches underground, are packed tightly in wet moss

The Need of Protection from Fire

The investment in forest planting once made, it of course deserves
adequate protection, mainly from fire. Fires ruin young plantations
of all species, either by stunting the seedlings or by killing them out-
right. Planting should never be undertaken, therefore, without great
care to protect the planted areas from burning. Every possible
means should be used to keep fires from starting in plantations and
to put them out if they do start. Long-leaf seedlings must, in addi-
tion, be given absolute protection against hogs, which root them out
and eat them. One hog can destroy 10 or 15 acres of long-leaf
plantation in a month.

Other Sources of Injury

Except for fire, drought on poor sites, and easily prevented e\lre-
lessness in handling seedlings, generally the most serious source 'of
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F-225991-226992-225993

FIGUIlE4.-.'l, 'I'he first stroke of the dib-
ble is made straight downward, and
into the hole thus made the seedling
Is placed; E, the second stroke, a few
inches away, is slanting, and here a
downward pressure on the handle
closes properly the bottom of the first
hole; C, the top of the planting hole
is then closed by the operator's heel



8 LEAFLET 32, D. S. DEPARTMENT OF AGRICULTURE

damage to slash, loblolly, and short-leaf pine is rabbits, They kill
some seedlings outright and stunt many more by biting off the tops.
Long-leaf is practically never damaged by rabbits but is sometimes
seriously injured by soil washed in on top of the bud before height
growth begins. Damage from washing can be very largely 'prevented '
by setting the long-leaf seedlings a little high, as already noted.
Although a number of insects and diseases, including the tip moth

on short-leaf and loblolly and the brown spot needle disease on long-
leaf, attack the various kinds of pine, none so far known appear to
prevent the general success of forest planting.

Survival and 'Replacements

Pine plantations may be considered a success if 70 per cent of the
trees live through the first year after planting, especially if the losses
that do occur are scattered evenly over the area instead of falling
in groups. First-year survivals well above 70 per cent are common,
especially on the better soils. Ordinarily there is little loss after
the first year.

If less than 70 per cent of the trees live, and especially if the fail-
ures are concentrated in large groups, it may pay to replant the gaps
the following year. The best seedlings available should be used for
replacements and extra care should be taken in planting them.

Further Information

Further information regarding planting practice in the South
can be obtained by addressing the State Forester, the Southern
Forest Experiment Station, New Orleans, La., or the Forest Service,
United States Departnent of Agriculture, Washington, D. C. Most
States have also an extension forester, who can be addressed in care
of the State agricultural college. Addresses of State foresters, or
those acting in a similar capacity, are as follows:
Alabama: State forester, MontgomeryvAla.
Arkansas: Extension forester, 310 Federal Bank and Trust Building, Little

Rock, Ark.
Florida: State forester, Tallahassee, Fla.
Georgia: State forester, State Capitol, Atlanta, Ga.
Louisiana: Superintendent of forestry, department of conservation, New

Orleans, La.
Maryland: State forester, 1411 Fidelity Building, Baltimore, Md.
Mississippi: State forester, Jackson, Miss. .
North Carolina: State forester, Raleigh, N. C.
Oklahoma: Secretary, Oklahoma Forest Commission, Oklahoma City, Okla.
South Carolina: State forester, Columbia, S. C.
Tennessee: State forester, Nashville, Tenn.
Texas: Director, Texas Forest Service, College Station, Tex.
Virginia: State forester, University, Va.
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"Forests which are so 'used that they cannot renew themselves
will soon vanish, and with them all their benefits. When youl
help to preserve our [oreste or plant new ones you are acting the
part of good citizens."-THEODORE ROOSEVELT.

"I have urriiten. many verses, but the best poems 1 have pro-
duced. are the trees 1 planted on the hillside."

-OLIVER WENDELL HOLMES.



'.I,



,.
FOREST PLANTING IN SOUTH CAROLIN it

Sixty percent of the State's area is in forest and oyer 30 per-
cent of that forested area is on the farms. The average farm
in the State is 67 acres and approximately 30 acres, or almost
one-half, is suitable only for timber production at the present
time.
There has been an increase of almost 2,000,000 acres of idle

farm lands in South Carolina between the years 1920 and 1930.
It is this large class of idle lands and forest areas totaling

12,877,000acres that should be producing normal crops of tim-
ber, wood products, and naval stores. The demand for timber
products in the State increases while our timber resources rapidly
decrease.
Forested areas should be kept continually producing normal

crops of .timber and idle lands should be planted to forest trees
for timber, watershed protection, flood control, prevention of
erosion and game cover.

Courtesy U. S. Forest Service
SLASH PINE: FOUR YEARS AFTER PLANTING NEAR PONTIAO, SOUTH OAROLINA

Growing trees as a crop requires from fifteen to forty years
or more depending on the specie planted and the use for which
it is grown.
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Planters should be reasonably sure that they are following the
best accepted practices in establishing forest tree plantations.
It is not practical to recommend the same planting practices to
cover all the various planting conditions within the State. Some
planting sites require special preparation, certain trees and special
tools for planting. General recommendations are made by the
South Carolina Forest Service which distributed 1,040,000forest
tree seedlings in 1930 from its nursery to large and small land-

o owners within the State.

PLANTTNG BETTER THAN DIRECT SEEDING

Planting' nine months to year old seedlings has proved more
successful than sowing seed directly on the area to be reforested.
Direct seeding mayor may not produce abundant trees because
of birds and rodents eating the seeds before they germinate.
Planted trees are less apt to interfere with each others' growth
because they are more evenly spaced and distributed.

WHEN TO P.LANT

Planting must always be done after the seedling's growth ends
in the fall and before new growth starts in the spring. Plant-
ing usually starts in December and extends thru February.

PREPARING THE LAND FOR PLANTING

It usually pays to prepare the planting site by plowing, every
6 or 8 feet, with shallow furrows, running across slopes. Plow-
ing is not absolutely essential, except that it serves as a guide
to planters and gets rid of dense grass growth, which otherwise
not only makes planting harder but sometimes crowds out the
young seedlings. Exceptions to plowing are heavy brush, log-
ging trash and loose sand subject to drifting. Reference to loose
sand is made to such counties as parts of Aiken, Bamberg, Allen-
dale, Lexington, Richland, Kershaw and other parts of the
Coastal Plain and Sand Hill Sections.
A "scooter plow" or "middle buster" both make better furrows

than a "turning plow" which plows too deep.
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SPACING

Under general planting conditions, especially for pines, the
accepted spacing is 6' x 8', which requires about 1000 seedlings
to the acre. Closer planting of 5' x 5' (about 1,750 to acre) for
black locust, or even intermixed planting on brushy lands is
recommended to afford denser shading and avoid heavy infes-
tations of the "black locust" borer. It is suggested that farmers
putting in small forest tree plantations can afford to plant closer,
6' x 6' (1,210 to acre), since they are in a better position to thin
the plantations often and to make use of the small trees taken
out in thinnings.

WHERE AND WHAT TREES TO PLANT

•

The four commercial Southern pines, namely, longleaf, short-
leaf, loblolly and slash are now grown at the nursery for refores-
tation purpose. Black locust and black walnut and other native
trees in smaller quantities are also being grown for the same
purpose.
The pines and black locust are very fast growing trees and the

returns profitable. In planting any of these species it is a safe
rule to choose the species which previously grew on the area or
which grows on similar land near by.
Shortleaf pine occurs most naturally in the Piedmont sec-

tion where the elevations are higher and drier clay soils. This
rule does not preclude planting shortleaf pine in other sections
of the State, as it is found growing naturally in mixtures of the
other pines and hardwoods.
Longleaf pine does better than other species on deep sands,

such as are typical of the Coastal Plains and Sand Hill sections.
It is being grown experimentally in the Piedmont section, but
the plantings are not old enough to state definitely the success
that might be attained in that section.
Loblolly and slash occur naturally on the low and wetter pine

lands. Loblolly, however, occurs naturally in pure and mixed
stands in the lower Piedmont section. Slash pine is being grown
experimentally in the Piedmont section, but the plantings are
too young to state the success of such plantings .
Slash and longleaf pine are commonly termed "triple pur-

pose" trees as they are highly valuable for lumber, naval stores
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(turpentine and rosin products) and pulpwood for paper. Lob-
lolly and shortleaf do not commercially produce naval stores,
but are very valuable timber trees for lumber and pulpwood.
Longleaf pine has the peculiar habit of not putting on height

growth until the third or fifth season after being planted. How-
ever, once started it grows rapidly. The other pines generally
start some height the first season after being planted.
Black locust is highly recommended for planting on eroded

hillsides to prevent and retard erosion and washing off of the
soil. It is a very desirable tree to grow for fence posts, and may
produce four 6 foot posts to the tree in about 15 years. Black
locust is also a legume tree and enriches and builds up worn-
ant soils. It of course attains its best growth on richer soils but
this does not preclude planting it on poorer worn-out, eroded
soils and hillsides.

PRECAUTION FOR KEEPING SEEDLINGS AT THE
PLANTING SITE

When seedlings are shipped from the State Forest Nursery to
the planter they are well packed in wet sphagnum moss and
crated. This precaution is necessary to prevent drying out of
the roots. Similar care should be taken when seedlings are re-
ceived at the planting site by immediately heeling them in until
ready for planting. The seedlings should be spread out and
heeled in against the sloping side of a shallow trench, their tops
sticking out and their roots well covered by thoroughly packed
and watered earth. The trench should be in a shady place.

HOW TO PLANT
THE "DIBBLE"

As noted above, under "Preparing the Planting Site," it was
stated that planting is usually easier and more successful in
plowed furrows than on unprepared ground. The "dibble" (See
illustration), now generally used in loose soils, is best used for
planting in plowed furrows. The dibble consists of a wedge-
shaped steel blade 31j2 inches wide and 8 or \) inches long, welded
to a 7/8 inch iron bar which is bent into a D handle at the op-
posite end. The blade is 7/8 of an inch thick at the top, where
it joins the bar, and tapers to a rounded edge below. The total



(A) PLOW FURROWS

(c) HOlO TREE INTHE SLIT
CLOSE IT ATTHE BASE

9

-

(B) OPEN A SLIT IN TH E
FURROW WITH A DIBBLE
(CROSSWISE AS .sHOWN)

OR PARALLEL WITH FURROW

(0) CLOSE TOP OF" SECON 0
SLIT WITH TH E FOOT

PLANTING WITH THE DIBBLE
Reproduced from U. S. Department of Agriculture Bulletin 1256 Slash Pine
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length of the tool is 42 inches, and the weight is about 10 pounds.
Any blacksmith' can make one at a reasonable cost, and it will
last for years. It has proved successful in almost all kinds of
soil not containing stones, and in stiff clays it is quicker than the
mattock or grubhoe.
The use of the dibble requires two men or a man and a boy.

One, by a straight downward stroke of the dibble, makes a slit
in the middle of the furrow and crosswise to it. (Fig. 2). The
other inserts a seedling in the slit, and the first man closes the
bottom of the slit by driving the dibble in on a slant, about 4
inches away, and prying down (not up) on the handle. The man
holding the seedling should be able to feel the soil catch hold of
the lower roots when this is done. The top of the slit is closed by a
slight upward motion of the dibble, followed by a thrust from
the planter's heel after the dibble is removed. It is important
that the dibble-man open the first slit with a straight downward
stroke, or a number of strokes, and not by pushing the dibble
handle back and forth. Pushing back and forth makes the bot-
tom of the slit so large that it is almost impossible to close, and
the roots accordingly dry out and the- seedling dies.
In easy soil an experienced 2-man crew can plant about 800

to 2000trees a day with the dibble."

THE "MATTOCK"

The "mattock" or "grubhoe" is the tool ordinarily used in
planting where the dibble is not available, where brush pre-
vents the plowing of furrows, or where the soil is stony. It has
the advantage of requiring only one man, though two can often
work to good advantage. It is used in making slits like those
made by the dibble and also in the "hole" method of planting.
The latter method consists of digging a hole slightly larger than
the root-system of the seedling, holding the seedling in it with
one hand and filling in the earth with the other. The earth
should be packed several times with the hands as the hole is
being filled. If the method is used on land not prepared by
furrowing, it is well to clear away the sod or other cover on
a square foot or so before making the hole. See Fig. 3.
In planting any species, care must be taken to spread the roots

out as naturally as possible, and especially to avoid doubling
them up. Longleaf seedlings, which form no stem the first two
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or three years, should be set about half an inch higher in the
field than they grew in the nursery, to prevent soil from wash-
ing in and covering the buds. Other southern pines should be
set as they stood in the nursery.
An ordinary long-handled shovel or spade can be used for

planting, if the mattock or dibble are not available. The spade
or shovel are used in much the same manner as the dibble, but
planting with such tools is difficult where .the ground is hard or
much grass and brush covers it.

PROTECTION FROM FIRE NECESSARY

Forest planting once made becomes a good investment and an
improvement to the land which deserves adequate protection,
mainly, from fire. Fires are the greatest enemy to young forest
plantations of all species, and causes almost complete destruc-
tion by stunting the seedlings or by killing them outright. Pre-
cautions should be taken to plow 20-foot fire-lines around the
the young plantations or thru them at definite distance if the
plantations are large. These fire-lines should be prepared pre-
ceding the planting. Old roads in and around the plantations
kept free of grass and brush serve as good fire-lines. The plowed
fire-lines should be worked twice a year, preferably preceding
and after the fire-season.

OTHER SOURCES OF INJURY

•.

The forest tree species recommended for planting are most
seriously injured by fire, drought on poor sites, and careless
planting, (the latter cause can be easily prevented). Occasional
damage is done to slash, loblolly, and shortleaf pine by rabbits
which eat the tops causing the seedling to be stunted or die
outright. However, this source of injury is not serious. Long-
leaf is practically never damaged by rabbits but is sometimes
seriously injured by soil washed in on top of the bud before
height growth begins. Damage from washing can be very largely
prevented by setting the longleaf seedling in a little high on the
shoulders of the furrows. Pine species have insect and disease
enemies, including the tip moth on shortleaf and loblolly and the
brown spot needle disease on longleaf, but none of these have
appeared to prevent successful forest planting. Black locust is
more or less attacked by the "black locust borer" (an insect)



TWO MEN MAKE A PLANTWG OREW, A MATTOOK MAN
TO DIG THE HOLES AND A PLANTER TO SET THE TREES.
l'HE TREES ARE OARRIED IN A PAIL WITH THE ROOTS
IN ABOUT AN WOH OF WATER TO PREVENT DRYWG OUT.

'rHE ROOTS SHOULD BE SPREAD OUT TO THEIR NORMAL
POSITION BEFORE A:\Y SOlL IS PLAOED IN THE HOLE.

FWE SOIL IS PRESSED AROUND THE' ROOTS. NO LEAVES,
GRASS OR STONES SHOULD COME W OONTACT WITH THE
ROOTS.

PLANTING WITH MATTOOKS
Outs by courtesy of Pennsylvania Department of Forest & Waters

\ ..



PACK THE SOIL FIRMLY AROUND THE ROOTS WITH THE
HEEL OF THE SHOE SO '['HAT NO AIR SPACES ARE LEFT.

A STONE MAY BE USED TO TAMP THE SOlL TIGHTLY
AROUND THE HOCYIS.

'l'HE PLANTED TREE SHOULD STAND UPRIGHT AND BE
FIRM SO THAT IT CANNOT EASILY BE PULLED UP.

PLANTING WITH MATTOCl,S
Cuts by courtesy of Pennsylvania Department of Forests & Waters
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which is prevalent wherever black locust is grown. However,
the black locust borer is not a serious pest if black locust are
spaced closely (5' x 5') to create more shade or intermixed plant-
ings which hold down infestations of the borer. Cattle must be
excluded from plantations to prevent trampling and browsing.

SURVIVAL AND REPLACEMENTS

The success of pine plantations vary generally according to
site and care in planting. A 70 percent survival of the seedlings
which live through the first year after planting is considered a
success. The loss after the first year is generally negligible.
There may arise occasions to replanting where large groups

of seedlings have died leaving large gaps in the plantations.
Replacement plantings should be made the following year with
selected stock.

WHERE TO GET FOREST TREE SEEDLINGS

Seedlings may be purchased from the South Carolina Forest
Service, 105 State Office Building, Columbia, or orders may be
given direct to the District Forester located respectively at Spar-
tanburg, Walterboro, Aiken and Florence, S. C. Cost of seed-
lings in 1930was $3.00 per 1000plus nominal cost of packing and
transportation. Costs of planting may be estimated from the fact
that a two-man crew should plant from 1000 to 2000 trees per
day, pending upon the soil.
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UNDER FIRE PROTEOTIONS A LARGE PART OF SOUTH OAROLINA'S LAND AREA WILL
REFOREST ITSELF-WITHOUT FIRE PROTEOTIONS EVEN PLANTED TREES

OANNOT EXIST. THE SOUTH OAROLINA STATE FOREST OOMMISSION
WILL GLADLY ASSIST YOU IN YOUR PROTEOTION PROBLEMS.



t'

WHY PLANT TREES? 'll: .

Pay your taxes with the annual growth

Let every acre work

Assure better timber and more game

New industries will be founded on wood fibre

They represent a cash crop on the farm

'-

To ,provide farm labor and timber

Roadside planting is good business

Establish lasting memorials

Eliminate ugly 'Views

Show »our neighbors you are a good citizen

.,

','



u.S.DEPARTMENT OF
AGRICULTURE

FARMERS' BULLETIN No. 1071



Make Your Woodland PAY
FARM FOHESTRY HELPS FARMERS IN:

Marketing timber profitably.
Supplying timber for farm needs.
Furnishing paying employment during the winter.
Making waste lands yield a profit.
Increasing the sale value of the farm.

FARM FOHESTRY MEANS:

Improving the woods by the right kind of cutting.
Protecting the woods from fire and other injuries.
Utilizing farm timber to the best advantage.
Reclaiming gullies and utilizing waste lands by

planting forest trees.
Keeping the home forest growing at its maximum

rate of production.

Farm forestry, as a branch of agriculture, is the
handling of forest trees and woodlands in such a
manner as to increase the income and permanent
value of the farm and add to its comfort and attrac-
tiveness as a home.

Write to the' Department of Agriculture for pub-
lications about farm woodlands.

'Washington, D. C. Issued January. 1920
Revised January. 1926
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MAKING WOODLANDS PROFITABLE IN,
THE SOUTHERN STATES..

By WILBUR R. MAT'l'OON

Extension Forester, Forest Service

HOW FARM FORESTRY PAYS

FARM FORESTRY, like the raising of corn crops, concerns the
farmer chiefly as a matter of dollars and cents, and farm

forestry may be said to be the handling of forest trees and wood-
lands in such a manner as to increase the income and the permanent
value of the farm.
Farming in the Southern States has progressed to the point where

farm owners are interested in conserving all the resources of the farm
instead of allowing some of them to be wastefully handled. Young
trees are generally recognized to be the foundation for <the future.
crop of timber, and worth considerable care and attention. Now that
the original-growth pine and the largest and most valuable hard-
woods are nearly all gone from the farms, old-field pine and second-
growth 'timber compose the woodlands and are the subjects ofchie.f
interest. Rapid-growing kinds of trees are favored and, as a rule,
slow-growing trees are being eliminated.
Valuable and useful trees on the farm are a sort of savings bank

account, which, if rightly handled, may be drawn upon each year
without reducing the principal. Since timber and wood are required
for the successful operation of a farm, and since most farms have
more or less rocky, steep, wet, or poor soil that is best adapted to
tree growth, the handling of woodland is legitimately a part of farm
work.
In addition to the value of the home forest as a source of direct

income to the farmer each year, there is another way in which it has
a very distinct worth. IV"oodland and trees scattered about the farm
undoubtedly increase the value of the place to a much greater extent
than the actual selling value of the standing timber. Belts of wood-
land protect the growing crops, as well as 'the livestock and man,
from cold or parching winds, Trees should be maintained on every
farm not only as a source of income but also because they make living
on the farm itself and in the community more comfortable and
attractive.
The forest lands held by farmers in the Southern States was

reported as about 100,000,000 acres, which is less than one-third
(29 per cent) of all the farm lands of that section.' It may surprise

, Tbe States referred to in this group Include the. 105which follow: Maryland. Vtrgtn!a,
'''est Virgfn.ia, Kentucky, Tennessee, North Carolina, South Carolina, Georgia, F'Iorfda,
.vtabarna, Mtsaissipp«, Louisiana, Arkansas, Oklahoma, and Texas. 'I'he figures given in
this bulletin are based upon the last U. S. Census (1920), the latest information available.
Rince the last census was taken in 1920, the fact bas developed that there has heen no
actual marked decrease in the amount of woodland on farms in the outh, but tbe
apparent decrease of about 25,000,000 acres is due to the owners not considering it as
farm land and failing to report it as such.

1
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some to know that farm woodlands represent more than one-half
of the entire forest land in the Southern States, including the great
holdings of the lumber companies, and yielded in 1919 about $217,-
000,000 worth of timber products. Of this amount over half is
sold in the form of logs, other cut products, and as standing timber. 4
The remainder is used on the farm. Tables 1 and 2 (p. 29) give
the areas of farm woodland and the incomes to their owners for
various wood products for the 15 Southern States, according to
the census of 1920.

MARKETING TIMBER PROFITABLY

To make farming pay better by showing the way to the more
profitable marketing of farm timber is one of the principal objects
of farm forestry. The fact that usuallv farm woodlands contain

, FIG. I.-Choice white-oak butt logs and selected second cuts for shipment to the Memphis
Tenn" market, The farmer old thorn at the rate of $5 per 1,000 feet in the tree, 1
mile n-om the railroad, when the buyer was paying others $14 for the same material
(1015). Such logs are often. sold for $20 to $GOpel' 1,000 feet at railroad loading
points

timber that has already reached the merchantable stage makes selling
more important in comparison with production in the case of wood-
land products than in the case of field crops or livestock.
The following suggestions show how farm timber may be disposed

of to the best advantage and how various products of the woodland
should be prepared and offered for sale.

MARKETING CHOICE LOGS

High-grade logs of white oak, yellow poplar, red gum, ash, cherry,
black walnut, etc., can in most cases be sold in carload lots direct
to the manufacturing plants, even though these are located consider-
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able distances away. Local wood-using plants usually buy in lots
as small as a wagon or truck load. Clear logs of white oak and
yellow poplar, 16 inches and up in diameter, should be sold to

MARKETING PULP WOOD AND TIES

FIG. 2,-Large quantities of pine are cut and sold from southern f""m' for paper pulp
wood. Yellow popular, cottonwood, red gum, tupelo, and others In less amounts are
used for the same purpose. The wood must be peeled and is usually marketed In 4·foot

• lengths, 3 to 10 incbes in diameter. Pulp wood is sold by tno cord, and the pr'iccs ruuge
widely, depending mostly upon the species of wood and the location with refr-renco to
markets. Because of the large area or woodland and forest and the rn pid growth of
trees, the South will undoubtedly continue to rank high in the United States in the
production of paper

FIG, 3,-Railroad ties have long been a standard farm ttmber product. A" a rule, how-
ever, the price represents only fair wages for cutting, hewlng, and hauling, with little
return for the timber itself. For example, a He 7 inches by 8 inches by 8% feet, sold
at 75 cents, is equtvalent. to a lumber value of lji24.30per 1,000 hoard feet. This rate
leaves only a low stumpage value for white oak after all factors in the cost of manu-
facture have been taken into account. It is often a mistake to cut a young tree for one
small tie, when in a short time the tree would produce two tics 01' valuahle saw logs.
Stacks of ties, like the above in eastern Virg1nia, may be seen along all the railroads of
the South
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sawmill plants specially equipped for quartering and veneering
woods. High prices at loading points make it wasteful to put such
logs to ordinary use at home.

WOOD FUEL AND TANNIN EXTRACT WOOD

FIG. 4.-Chestnut wood and chestnut-oak bark are the two southern farm products used
for tannin extract. Chestnut wood from doad trees, from shaky butts, and badly worm-
eaten lengths is saleable. Green chestnut is taken without being peeled. Tannin ex-
tract plants provide the market and buy in carload lots direct from producers

<.

FIG. 5.-It is an excellent forestry practice to cut out the badly diseased, crooked, over-
crowded, and inferior trees for fuel wood, giving more growing space to the straight,
promising young trees and better kiuds. In cutting old-field pine, a few large trees
should be left for seed to restock the pine land, unless the area is to be cleared. Ex-
tensive production of wood fuel is illustrated by this scene along the water front,
Washington, D. C., where over 2,000 cords of wood were piled up and more were coming
from Maryland and Virginia farms every day
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HICKORY, RED OAK, AND OTHER HARDWOODS

FIG. 6.-Hickory, from sound, rapid-growing trees, finds its best market tor automobile
and carriage spokes and implement handles. 'l'his kind of wood in carload lots sold at
the railroad in 1922 for $9 to $15 a cord for bolts cut into short, specified lengths

F'rc. 7.-Red oak goes extensively into lumber, wagon aud cal' stock, implements, barrels,
etc. Stave bolts are worked up in the woods to the proper le.ngth and large pieces split
to the desired size. They are bought by the cord at prices ranging usually from $2 to
$4 less per cord than those paid tor htckory

F'ro. 8.-Large amounts of small round timber and larger split sticks are used for mine
timbers. All kinds of sound wood are taken. This carload contains 1,700 6-foot mine
props which farmers In West Yirginia sold (in 1918) for 11 cents each at the yard
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TWO MONEY-MAKING FARM TREES

FIG. 9.-Black walnut, the highest priceel of all American woods, is especially adapted for
growing as individual trees about the farm. Prices depend chiefly upon diameters of
logs, ranging, for the most part, from $40 to $150 per 1,000 feet at the loaeling point,
It should be marketed in carload lots of logs shipped elirect to manufacturers of veneer,
furniture and cabinets, and firearms. Severn! owners might wen join in a cooperative
sale

FIG. 10.-A carload usually contains about 30 to 50 black-walnut logs 12 to 16 inches in
elinmctcr, or from 18 to 23 log'S'of' Inrger size. A em-loud usually scales from 3,000 to
5,000 board feet

1"10. l,l.-One of am' fastest growtng trees and most durable woods is the black (or yel-
lo-w) locust. It should be cut when 15 to 30 years old to save it from severe damage
by a wood-boeing beetle. It is a choice fence-post wood and is in demand for vehicle
parts, ship and boat building, insulator pins, mine rollers, and other uses
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SUPPLYING TIMBER FOR FARM NEEDS

Some owners use timber that ought to be sold, while others sell
timber that ought to be used on the farm. In either case money is
likely to be lost.
The foremost purpose of woodlands is to supply firewood, posts;

rails, poles, and rough building lumber for the maintenance and im-
provement of the farm. Often some timber is needed at once for
building or repairs, and getting it from town or a neighboring farm
would mean delay and unnecessary expense. Utilization of home re-
sources is obviously the wise and practical policy.

TEN HELPS IN MARKETING 'WOODLAND- PRODUCTS

1. Get prices for various wood products from as many
sawmills and other wood-using plants as possible.
2. Before selling, consult neighbors who have sold tim-

bel', and benefit from their experience.
3. Investigate local timber requirem.en ts and prices.

Your products may be worth more locally because trans-
portation is saved.
4. Advertise in papers and otherwise secure outside

competition.
5. Secure bids, if practicable, both by the lump and by

log-scale measure.
6. Be sure that you are seIling to responsible purchasers.
7. Get a reliable estimate of the amount and value of the

rna terial before seIling.
8. Market the higher grades of timber and use the

cheaper for farm purposes.
9. Remember that standing timber can wait over a

period of low prices without rapid deterioration.
10. Use a written agreement in seIling timber, especially

if the cutting is to be done by the purchaser.
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WOODLANDS MEET FARM NEEDS

FIG. 12.-A big white-oak log on its way to a local sawmill in 'I'ennessoe to be made into
thin strips for hoops on a homemade wooden silo. In certain cases the use of clear
logs on the rann is advisablo even though they are quite valuable, but for mauy pur-
poses the less salable material is very satisfactory

FIG. 13.-The value of woodland Jll supplying home needs is realized most fully by
farmers living on cut-over lands left a rtsr steam logging opora tions. Practically every
living tree not taken for lumber is. destroyed or cut iuto fuel wood or pulpwood

Fro. 14.-This mixed shortleaf aud loblolly pine stand in Louisiana furnished the farm
for many years with firewood, round timbers, and lumber for repairs and construction.
Small stunted pines taken. from here were cut into fence posts and treated with
creosote. After 10 years in use about 94 out of every 100 posts set are sound and still
good for years of service
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HEWED AND SAWED TIMBER FOR THE FARM

FIG. 15.-This fence post is known to have been set in its present location in "Vest Vir-
ginia between 1865 and 1870. After 50 to 55 years of use it showed only a little decay
at the base. It is of black locust, 10 by 10 inches, and was grown on the farm

..

FIG. 16.-Logs are hauled to the mill to be cut up for farm use or are sawed up at bome
by a portable sawmill. Small logs, from 10 to 14 inches in diameter, measured at the
top end of the logs, when carefully bandied, saw out from 25 to 40 per cent more lum-
ber than tbey scale by tbe Doyle rule, the log scale commonly used in the South. Logs
20 to 30 inches in diametor will saw out not more than 10 per cent of lumber in excessof tbe amount indicated by tbe log rule .

UTILIZING FARM TIMBER RIGHTLY

Failure properly to utilize farm timber is one form of farm mis-
manaO'ement. Short - lived timber which, as one farmer said,
"wouldn't last more than three foggy nights" in the ground, is
often used for posts, making necessary heavy expense for early re-
placement. Millions of young pines which have been shaded out
and have gone to waste in old field stands would have made fence
posts and given 10 to 20 years of service if they had been properly
treated with creosote. Choice white-oak butts have been seen being
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made into fence posts" because they worked easily," notwithstanding
the fact that less than a mile away there was a sawmill which wanted
such logs for quarter sawing at $40 per 1,000feet. Small-sized trees
are being cut for ties, poles, and cordwood which should be left for
additional growth. Entire woodlands 'which contain considerable ,<1,

UTILIZATION VERSUS WASTE OF TIMBER

FIG. 17.-In clearing land it pays to cut small logs if tbey can be bandied cheaply in a
local sawmills. Sucb logs also come from tbinning out young pine stands. However,
trees of smal sizes are usually growing rapidly in volume and increasing even more
rapidly in value, so that cutting them should be deferred, as a rule, until a later time

choice timber, much more valuable for lumber, have been cut clean
for nothing but ties. A custom still prevails in some parts of the
South of using clear walnut for farm gates" because it won't split."
The writer came across a big black walnut log, scaling 360board feet,
worth $10 per 1,000 feet for airplane material or furniture stock,

.I,

FIG. 18,-.\ valuable large pine log, lr-f't after the butt cut, 12 feet long, had been rived
into "boards" 01' shingles. This is a case of waste due to carelessness, since with a
little effort the log could have boon used or sold

waiting its turn at the local mill to be sawed into farm-gate boards.
Satisfactory substitutes could nearly always be found at home for
high grades of such timber 'as yellow poplar, white oak, white ash,
cherry, and black walnut.
In turpentining pine, owners should insist upon the operators

using the cup method on their trees in place of the ruinous boxing
method still more or less in use.
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SAP PINE AND GUM FOR LASTING FENCE POSTS

Pre, 19.-A row of creosoted black-gum posts in service for 9 years and 2 manths and
good for 5 to 10 years longer. At the end of 10 years, inspection by tlte L"orest
Service showed, for each hundred posts, 96 sound ones, 2 partly defective, 1 badly
defective, and 1 removed 0<1 account of decay. Sweet gum when treated wHh creo-
sota is also one of the most lasting woods in the ground, Figure 22 shows the
open-tank outfit in operation treatir-g these posts

•
FIG. 20.-A stand of pine from which large numbers of fence posts of the right size
could be cut for creosote treatment, at the same time increasing the growth and
value of the timber. Peeled posts, 3 to 4 Inches at the top, are strong enough for
line posts and less expensive to treat than larger ones
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OUTFITS FOR TREATING FENCE POSTS

FIG. 21.-An iron tank placed on bricks over an excavation for a fire is about the
cheapest and most effective small vat for treating fence posts. A 27-ineh gasoline
drum with a defective head (to be chiseled out) can usually be purchased cheaply,
but is not deep enough for standard posts. Farmers' Bulletin 744, ." Preservnt ive
'I'reatmcn t of Farm 'I'Imbers,' tells mucu about how to set up and operate small
treating' plants on the farm

FIG. 22.-A very satisfactory outfit for cooperative open-tank trea ting consists of an up-
right cylindrical steel tank about 3 feet across by 4 feet high, and a rectangular flat
tank 8 feet long. These, provide for several" chargos " of posts a day in both the hot
and cold treatments. The tanks are most satisfactorily heated by steam furnished b'y
a farm engtne. 'l'wo hundred, or more posts, depending upon their size" can be com-
pletely treated in a day. (Tile gum posts shown in fig. 19 were treated in the operation
here illustrated)
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GOOD AND POOR UTILIZATION

FIG. 23.-A ff rc-kllled stand of loblolly pine in Virginia about to be marketed for pulp-
wood at a net profit of about $1 per cord. The bark slipped off readily a little more
than one year af'ter the fire, as shown on one tree, and the wood was in good condition
for paper pulp. The owner' had thought the stand of no use fOI' the wood and intended
burning it off in his desire to get a. new stand of trees

FIG. 24.-Poor utilization of timber in South Carolina. Thoug-h the tops were worked
into cordwood down to pieces 2 inches in diameter and fully utilized, large, high stumps
containing the choicest grades of lumber were left

•
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PROFITABLE EMPLOYMENT FOn WINTER

Farmers, as a rule, have 100 much 10 do at cerlain times of the
year and nol enough at others. Many farms are unprofitable be-
cause their owners have little or nothing planned for winter.
Wood cutting can be done at any time, but cool weather favors the
rate of production, and in the winter the work does not conflict
with that on regular field crops. If cut in winter, logs are not sub-
ject to rapid drying, or to deep checking at the ends of the logs,
which often occurs in summer-cut logs and appreciably reduces
their sale value.
Because of injury resulting from the southern pine bark beetle

in the hot season, it is practically necessary to cut pine in the fall
and winter months. Damage and loss in summer often come from
wood-rotting fungi, including the "bluing" and other staining of
wood. For these reasons a good many farmers turn profitably to
logging and sawmilling for a few fall or winter months each year.
Nearly every kind of wood product can be satisfactorily handled in
winter.

I!'IG, 25.-A modern portable wood-sawing outfit with a capacity of 10 to 15 cords of pine
a day. The total quanity of cordwood produced year'ly in the Southern States is esti-
mated at not less than 60,000,000 cords, of which some 45,000,000 are used au the
farms
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THINNING AND TREE PRUNING IN WINTER

FIG. 26.-When trees are IJroperly spaced, nature" self-prunes" the lower branches. But
in farm-timb<>rtracts 0 small size and with valuable kinds of trees, pruning is often a
paying practice, especially if it is done during slack times in the winter. Straight
clear trunks are more salable than rough, limby wood. The pruning of black locust,
however, is probably not advisable because of the danger of increasing infestation by
the locust tree borer. The pruning of forest trees on large timber tracts, as a rule, does
not pay•

PIG.27.-Thillning young pine for increased growth is g-oodwinter work. Material to be
used for treated f'enco posts should be cut several months in advance in order to have
it well seasoned. While spring is the best time for peeling, other work crowds the
farmer then, and it is often necessary to cut the post timber in winter and use a draw
knife for peeling. Old-field pine yie.lds larg-e quantf ties of posts of the right sizes,
namely, from 3 to 4 inches in top diameter. To avoid tightening of the bark by drying,
the pee.ling should be done immediately arter cutting
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CUTTING YOUNG AND OLD TIMBER

Ash and red gum illustrate well the advisability of cutting differ-
ent kinds of wood at, different ages. Ash, like hickory, is best when
relatively young, while young red gum, has slight value. '

FIG, 28,-Ash timber of best strength and elasticity is found in rapid-growing trees f rorn
8 to 14 inches in diameter. After this size is reached, as a rule, the quality becomes
poorer. White ash, about 35 years old. heing cut for implement and tool-handle stock

FIG. 29.-Red-gum logs in Mississippi, in good condition for making veneer and high-
grade lumber. The extensive increase in the use and price of red gum is due to the
color and attr'active figure of the wood and to the better methods of seasoning at the _,
mill. Only old trees possess the desirable qualities, Young l'e(~ or sweet gum hav..
scarcely any value except for use as treated fence posts
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PROTECTING WOODLAND FROM INJURY

Not mentioning the injury to the forest due to improper methods
of cutting, the chief enemies of the forest are fire, insects, fungi,
cattle, and hogs. That young growth in the woods is " brush" and
something to be rid of is a prevalent but mistaken conception. One
often hears a woodland well stocked "Withyoung trees spoken of as
" right smart of a wilderness," but a forest can not maintain itself
long without reproduction any more than can a town with none but
old people. For the sake of getting a scattering of green grass in
the spring, the woods are fired regularly in some localities, hundreds
of thousands of small trees are killed, and merchantable timber is
badly injured or destroyed. The rich vegetable fertilizer, made

•

FIG. BO.-Many woodland do not pay because their owners allow them to be overrun by
grazing stock which, by eating down the tender seedlings, prevent the woods from re-
. stocking. Cattle break up the protective leaf mulch which keeps the trees growing dur-
ing the long dry spells. Plenty of shade should be provided for stock, but grazing
should be divorced from timber growing. All larger openings where ligbt comes through
should be filled with younger trees-the children of the forest. Fully stocked woods
contain little or no grass, but afford full shade whicb prevents the soil drying out and
keeps the trees growing during the dry spells of midsummer

under the old-field pines and the hardwoods of the South, and worth
millions of dollars yearly, is sufficient reason to justify taking ener-
getic measures against fire. Cattle and hogs in hardwoods, and hogs
in longleaf pine, keep the forest from restocking. Damage from
insects can be reduced by cutting timber at the proper time of the
year and by utilizing lightning-killed. trees without delay. In case
of infestation or damage by forest insects it is suggested that the
Bureau of Entomology of the Department of Agriculture or the
State forester be consulted.
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HOGS-A SERIOUS ENEMY OF LONGLEAF PINE

FIG. 31.-lt is now well established that hogs are among the chief enemies to the young-
growth coming in on cut-over longleaf pine lands. The men shown in the picture are
standing in the middle of an acre tract where hogs in one season killed 8,320 longleaf
seedlings twa years old. In other tracts inspected in the same section the losses were
mostly at the rate of 4,000 to 7,000 per acre. The seed, or "mast," of longleaf is de-
voured as food by hogs, and the seedlings have a thick, spongy, mucilaginous bark on
the roots much sought by hogs in the spring when the ground is soft

Fro. 32.-As a result of fencing against hogs 14 years ago when the longleaf pine was
first cut, and of protection from fire, this tract in eastern Texas has a full stand of
1,000 longleaf trees pel' acre from 1:1 to 6 inches in diameter and from 2" to 30 feet in
height
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FIRE-THE ARCH ENEMY OF THE FOREST

FIG. 33.-Fighting a fire to keep it from burning fences, crops, and buildings on a near-by
farm. Thousands of small seedlings, which started during the three years since the last
fir!', are being destroyed or badly injured. Longleaf pine saplings, with their thick bark
and heavy green leaves or "straws;' exhibit wonderul fire-resisting powers, but under
repeated burning lose vitality, become stunted, and, with occasional exceptions, are
killed when from 5 to 10 years old. Other kinds or pine and all hardwoods are easily
kiiled back by fire

J;'IG. 34.-Longleaf pine cut-over lauds in northern Louisiana containing a full young
stand of sbortloaf and lobloliy pines as a result or protccttou from nre, Extensive areas
of such cut-over lands come up to slash, short leaf, and loblolly pines, the small seeds
or which are widely seattored by wind from occasional trees left in the section and are
jn'actlcauv immune from bog damage
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IMPROVING WOODLAND BY CUTTING

Lack of proper thinning and cutting is a common cause of wood-
land being unprofitable. Nature usually overcrowds trees in a given
space, and the battle for existence results in the weaker succumbing
to the stronger. Trees should have sufficient supplies of light and
soil moisture if they are to thrive and be profitable.
An acre of ground will grow a certain amount of wood, and, by

controlling the number of trees, it is possible to influence their rate
of growth and eventually their size. Except for cordwood, fewer
large trees are usually more desirable than many small ones. It is
well, if parcticable, to have valuable kinds of wood growing in place
of common woods of relatively low value.
Our woodlands, as a rule, contain many crooked, forked, diseased

trees which should give way to straight sound ones. The average

FIG. 35.-About one-third or one-half of the trees should he removed from this young
shcrtleaf pine stand. Those cut should be suppressed or stunted small trees, and a
few of tile larger trees whore overcrowding occurs. The volume of wood removed in
such cases is usually only from one-tenth to one-fifth of the total. This stand is being
marked for winter thinning. The remaining trees will probably grow nearly twice as
fast after the thinning

farmer, accustomJd to looking forward only as far as one crop at
a time, does not realize how promptly, following an improvement
cutting, trees show an increased growth, and how, by the selection of
the inferior trees for cutting, the whole woodland is increased in
value.
·With an active market for cord wood, and with the use of treated

fence posts and poles, an opportunity is afforded for thinning over-
crowded stands, especially old-field pine, and clearing out the in-
feriortrees-e-diseased, dying, crooked, and less valuable kinds. Right
cutting includes also the removal of large sound trees whose growth
is slow, because they are nearing or have reached maturity. The
cutting should be done only at a time of favorable market condi-
tins, or when building or other timber is wanted on the farm.
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RIGHT KINDS OF CUTTING

FIG. 39.-Woods containing large and small sized timber. The mature trees may be
marketed at favorable times or used when needed. Removing the crooked, unpromising
saplings and leaving the good ones would greatly frnprove the quality of the ruturo
stand and increase the money returns

l<'IG. 40.-The ri;::llt kind of stump. No greater waste occurs in logging t'han that caused
by leaving high stumps. These, as a rute, contain the clearest and tilghest-pricod ma-
terial. 'I'he timbel' saved by cutting low stumps often pays in large part for the logging
operation. Profitable logs in the top part of the trees are "ften left in the woods
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MAKING WASTE LAND PROFITABLE

Timber is esentially a poor-land crop. Stoop slopes, poor soil,'
rocky land, unused corners, gullied land, and wet land afford places
lor growing timber profitably. These various classes of so-called
waste land, as a rule, are better adapted for forest production than
for any other use. If trees do not occur naturally, planting them
on idle and unremunerative parts of the farm would be a wise step
toward securing useful and money-making trees at the cost of only
a small amount of labor. Certain kinds of trees, moreover, like the
locust .and acacias, build up poor soil through the nitrogen-gather-
ing bacteria in the root nodules.

FIG. 41.-Slash pin", 13 years old, on sandy land in northern Florida, yieldb1i: the owner
$10.20 per acre for turponttne, besides 12 cords per acre of firewood or pulpwood.
Young pine, when properly spaced and protected from fire, grows surpristngl y fast in
all the Southern States. Slash and loblolly pines grow the fastest. Shoit.leaf pine be-
longs to the Piedmont region, and loblolly, longleaf, and slash to the Coastal Plain.
All, except Ionalear, are called" old-field pine" in their respective sections. Because
of its high turpentine production, slash pine offers the largest profits. No soil is too
POOl"for some kind of pine

The soil-holding power of trees on slopes is well known. Steep
lands which have been cleared of timber at much expense of labor,
and have been cultivated for a few years, often rapidly become
gullied, and the rich bottom lands below are covered with deep
sandy deposits. Maintaining a forest cover on the slopes is the
surest and cheapest method of protection. "While small gullies can
be stopped by closely packed brush and tree tops, anchored by stakes
if necessary, large open gullies are checked successfully only by tree
planting over the entire gully basin, supplemented by low brush
dams across the larger units of the gully. In this manner erosion
is checked, and profit eventually arises from the foresting.
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MAKING HIGH RIDGES AND SLOPES PROFITABLE

FIG. 42.-IIow the forest protects the soil against water erosion is readily 'learned by
examining the loose porous soil under <I heavy growth of trees. Thonsands of acres of
steep slopes have, nnfortunately, been cleared 01J' because the owner failed to realize
that soon after the protective timber was taken off the soil wonld be packed by the
rains and baked hard by the sun, becoming of little value for agriculture. Fields in the
flats, pastures on the billsides, and woods capping the rtdgcs-e-each type of land con-
tributes to the success of tbe farm

FIG 43.-This field has been cleared twice for crops. Such clearings on hillsides can
usually be worked tor only two or three years before they" wash" badly and have to
be abandoned. Ahis practice is very wasteful, for the owner has neither timber nor
tillable land left



Making 'Woodlands Profitable 1Il the Southern States 25

WORN-OUT AND ROCKY LANDS
FIG. 44.-A black-locust grove, started 20 years ago, on a gullying cornfield in middle
Tennessee. Measurements taken show that it now has fence-post timber worth in the
standing tree $188 pel' acre, 01' a yearly gross profit of $9.40 pel' acre

FlO. 45.-Roeky outcroppings in a limestone belt in West Virginia in 30 years produced
timber at the rate of $10 a year pel' acre, besides a heavier stand of bluegrass than on
adjacent land exposed to full sunlight
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PASTURES AND GULLIES

FIG. 46.-Pastllres with black-walnut tree yield income. 'file owner of this farm in lOIS
sold about 30,000 board feet of black walnut from his woodland and! pastures ror $7G
pel' 1,000 board feet log rule, in the standing tree.

FIG. 47.-Gullies are the most perfect examples of waste land, pnrticu larty those in rich
agricultural soil. ThiS' farm gully in west Tennessee has been completely checked. and,
although only seven years have elapsed sincetreatment began, it is now yielding returns
from grazing and is producing trees for fence posts
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RECLAIMING GULLIES BY PLANTING TREES

FIG. 48.- Valuable fa I'm land rendered useless by lack of soil cover protection. In
practically every county such losses in farm values are going 011, sometimes at a
rapid rate. They can be stopped by forest planting. This county agent is doing
much in. assisting farm owners in the county to reclaim these rapidly enlarging
waste places

•
FIG. 49.-A big gully conquered by planting trees, These trees are now five years old, and
the soil is well covered with bluegrass and many other plants and shrubs. Cattle now
graze here under regulation. to prevent damage. In planting trees, where possible, the
soil should first he loosened up by plowing, disk harrowing, or spading the spot where
the small trees are to be set. One 01' two year old seedlings are usually most
satisfactory
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INCREASING THE SALE VALUE OF THE FARM

FIG. 50.-i\lixed hardwoods and pine cover the rocky ridge running across the path of
the prevailing winds. Belts of growing timber afford protection to the farmstead
and live stock against cold winds and, by checking tbe hot, drying winds in summer.
prevent damage to growing crops

1<'10, 51.-A profitable woodland is one which returns a fair rate of Interest on the
investment and ados to the home comfort and attractiveness of the tarm

FIG. 52.-Tbe presence on the farm of nut-bearing trees, like this sturdy and handsome
pecan, obviously helps to make the farm not only more attractive as a home but also
far more salable
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TABLE 1.-A.1"eas of woocUancl and mercluuitable tiniberunut on f(wlns and total
forest lands Vn the Southern States (1920 census)

Farm woodlands Forest lands 1 Farm lands

Aver- Per Per Per
State age cent cent Area in cent Aver-

areaof of of merchant- of age
Total area wood- total total able Total area total Total area area

land farm forest timber' land per
per area area area farm

farm .--
Acres Acres Acres Acres Acres AcresAlabama ___________ 8,301,177 32.4 42.4 41. 5 2,501,297 20,000,000 60.9 19,576,856 76.4Arkansas __________ 7,396,028 31. 8 42.4 34.4 2,359,478 21,500,000 64.0 17,456,750 75.0Florida ________• ___ 2,780,790 51. 5 46.0 14.6 548,858 19,000,000 54. I 6,046,691 112.0Georgia ____________ 10,491,848 33.8 41. 2 52.5 2,693,340 20,000,000 53.2 25,441,061 81. 9Kentucky _________ 6,018,280 22.2 27.8 64.0 1,821,572 9,400,000 36.6 21,612,772 79.9

Louisiana. ______. __ 3,614,040 26.7 36.1 20.8 683,483 I 17,365,000 59.8 10,019,822 74.0
Maryland _________ 1,327,221 27.7 27.9 59.6 305,758 2,228,000 35.0 4,757,999 99.3
Mississippi. _______ 7,014,898 25.8 38.5 41. 3 1,597,249 17,000,000 57.3 18,196,979 66.9
North Carolina ____ 10,299,547 38.2 51. 4 57.2 2,107,021 18,000,000 57.7 20,021,736 74.2Oklahoma _________ 4, 2Oti, 171 21. 9 13.2 52.6 229,472 8,000,000 18. 0 31,951,934 166.4

South Carolina ____ 5,302,575 27.5 42.7 53.0 I, ~84, 162 10,000,000 51. 2 12,426,675 64.5'I'ennessee , _______ 7.080,169 28.0 36.3 59.0 2,213,221 12,000,000 45.0 19,510,856 77.2Texas _________. ____ 14,532, v13 33.3 12.7 96.9 1,065,989 15,000,000 8.9 114,020,6.21 261.5Virginia. __________ 7,907,352 42.5 42.6 65.9 2,150,030 12,000,000 46 6 18,561, ]]2 99.7West Virginia ______ 3,469,444 39.7 36.3 40.8 1, 134,786 8, SOO,000 55.3 9,569,790 109.6--Total ________ 99,742,453 I' 31. 2 28.6 47.5 22,695.716 209, 993, 000 37.4 349, 171, 654 109.2

1 Includes all forest and wood laud .
2 Timberland with trees mostly of sawlog size. This is a portion of the farm woodlands area.
a Some farms reported no woodland.' The actual average area per farm of the woodlands reported is

therefore larger than here shown.

TABLE 2.-1ncorne fl',om 1a17n 'Woodland, by States, .shou;illg rolues Of protiuct«
sold and used on the torms in the Southern States (1920 census)

Per farm (reporting)

Total for States
Total

State
Used
on Sold 1 'Per
farm Value cent of Used on Sold Totaltotal farm

income
--- ---

Alabama., __________________ $68 $140 $208 5.9 $6,137,879 $12,665,474 $18, 803, 353Arkansas. __________________ 76 97 173 3.9 6,027,829 7,778,078 13,805,907Florida _____________________ 94 177 271 4.7 1,399, 777 2,636, 157 4,035,934Georgia _____________________ 87 105 192 3.9 9,775,480 11,881,720 21,657,200Kentucky __________________ 75 102 177 4.4 7,037,433 9,569,188 16,606,621
Louisiana ___________________ 90 173 263 2.5 1,875,689 3,604,930 5,480,619Maryland ________•_________ 87 113 200 3.8 2,035,045 2,638,491 4,673,535Mississippi. ________________ 77 127 204 4.0 5,305,857 8,825,413 14,132,270North Carolina _____________ 111 148 259 6.3 14,023,948 18,711,315 32,730,263Oklahoma __________________ 94 36 130 0.6 2,542,293 966,520 3,508,813
South Carolina _____________ 135 94 229 3.2 8,407,446 5,849,318 14,256,764Tennessee __________________ 72 121 193 6.0 7,745,138 13,123, 124 20,868,262Texas _______________________ 67 78 145 1.0 5,352,579 6,249,018 11,601,597
¥irginia_ -.- -.-- --- ------ ----- 82 152 234 7.6 8,462,598 15,679,825 24,142,423Vest Virginia _______________ 96 189 285 10.2 3,821,905 7,524,516 11,346,421--- ---Total _________________ 86 121 207 3.7 89,951,896 127, 703, 087 217, 654, 983

1 Cut forest products sold or for sale and all standing timber sold.
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INFORMATION ON FARM FORESTRY
FROM THE STATE

Most of the Southern States have a forestry organization located at the State
capital, equipped to furnish information and other assistance. Forestry also
occupies a place in the agricultural extension program of most of the colleges of
agriculture, and these have extension foresters working in cooperation with the
State foresters and the United States Department of Agriculture under a pro-
vision of the Clarke-McNary law. These organizations are for the purpose of
furnishing information and other assistance toward bringing about better practices
in the growing and utilization of timber on large timber holdings and on farms.
Application should be made to them for such assistance as is desired, including

forestry publications, the loan of lantern slides, motion pictures, and exhibit
material, and for the personal assistance of the foresters, who may be called upon
and are glad to cooperate with the public so far as possible. No attempt is
made here to list either the names and addresses of the various State foresters
or extension foresters, because it is easy to reach them by mail or otherwise by
addressing the inquiry to the State capital city or the college of agriculture,
respecti vely.

FROM THE UNITED STATES DEPARTMENT OF AGRICULTURE

Lantern slides in sets consisting of about 50 colored slides each and accom-
panied by a syllabus, or lecture, will be loaned to State foresters, extensionfor-
esters, county extension agents, schools, women's clubs, and other persons or
agencies interested, for short periods on condition that borrowers agree to pay
transportation charges, to be responsible for slides lost or broken, and to forward
the slides promptly and in good condition upon request. Application should be
made as far in advance of the need as possible, since the sets are usually engaged
for a considerable time ahead. Application should be made to the Forest Service,
Washington, D. C., for the loan of any of the following sets oflantern slides. The
subjects upon which sets are available are:
Farm forestry in the South. Manual training and forestry.
Forestry in agriculture. Geography and forestry.
Farm woodlands (mostly northern). Life of a tree.
Tree windbreaks. Conservation of the forest.
Street trees. Forestryin the United States.
Nature studY and forestry. The work of the Forest Service.
Botany and forestry. Recreation on national forests.

Extension workers in agriculture should preferably apply to the Extension
Service, United States Department of Agriculture, Washington, D. C., for their
copies of the lantern slide sets on farm forestry in the South, exhibit material,
and other helps or information in farm forestry.
Motion-picture films on forest-fire prevention, reforestation, lumbering,tur-

pentining, grazing, Forest Service work, forests as reservoirs, game protection,
scenery, and recreation are available for loan to State foresters, extension foresters
and agents, schools, colleges, and churches, Boy Scout troops, women's clubs,
game protection associations, and other persons and organizations interested, on
eondition that borrowers agree to pay transportation charges both ways and
return the films promptly to the Office of Motion Pictures, Department of
Agriculture, Washington, D. C.
Application for reels should be made to the Forest Service, Washington, D. C.,

if possible at least three weeks in advance of the date upon which the films are
to be used.
Forestry films applicable to the Southern States are: Pines That Come Back

(1reel). Pines for Profit (1 reel). Pines- From Seed to Sawmill (2reels). Dual
Purpose Trees (1 reel). Trees of Righteousness. What the Forest Means to
You (1 reel).
A complete list of films, with short descriptions giving a brief resume of subject

matter and telling to what sections of the country the reels are suited, will be
sent upon application. Copies of motion pictures may be obtained by purchase
from the Office of Motion Pictures, United States Department of Agriculture,
Washington, D. C.
Exhibit material is available for fairs, public meetings, clubs, and schools, if

arranged for well in advance with the Forest Service, or the Extension Service,
United States Department of Agriculture, Washington, D. C.

WASHINGTON: QOVliItNMENT PRINTING OFFICE: 1926
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FARMERS GENERALLY know how to estimate and meas-
ure ordinary field crops much better than they do logs and

standing trees.

Timber has long afforded a considerable part of the net cash
income from the farm. It is important therefore that owners of
woodlands inform themselves about the different kinds of timber
products, the methods of estimating and measuring them, as well
as their value, the current market prices, and methods of selling
any surplus products not needed for their own use. Such knowl-
edge will prove much to the advantage of timberland owners.

It is advisable so far as possible for the owner to cut or harvest
his own timber crop. Thus alongwith the rough timber products
he will sell his labor and that of his team or truck. Selling cut
timber in the form of logs, poles, crossties, pulpwood, or other
product means increased money income and the woodlands left
in better condition for growing another timber crop.

This bulletin supersedesFarmers' Bulletin 715,entitled" Meas-
uring and Marketing Farm Products."

Washington, D. C.
Issued September, 1921
Revised April, 1930
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INTRODUCTION

TAOK OF FAMILIARITY with the estimating and selling of timber
L usually puts woodland owners at a disadvantage, and in many
instances material from the woods is sold for considerably less than
its real value. The loss to the farmers is, in the aggregate, very
large. In order to stop this loss, it is necessary that the farmer
inform himself about the different kinds and grades of timber prod-
ucts, the methods of estimating and measuring them and ascertain-
ing their real value, the methods of selling, the markets, and the cur-
rent market prices. Especially does he need reliable information
about the amount and real value of his standing timber (fig. 1) and the
location of good markets. It is the aim of this bulletin to assist wood-
land owners in getting information of this kind, so that they may
market their forest products at fair prices.

PRINCIPAL WOOD PRODUCTS

. LOGS

Many wood-manufacturing industries obtain their raw material
in the form of logs and bolts. Logs may be sold by sizes and grades
or without classification by the lot. Selling "log' run" is simple and
direct but offers good opportunity for speculation, usually to the
advantage of the buyer whose knowledge of timber is better than
that of the seller. The method is advisable only after the owner has
made a careful estimate of the amount and quality of the standing
timber. Selling by sizes and grades, when these are defined in the
contract, often results in larger money returns.
The quality of a log depends upon its dimensi.ons and grade. Logs

are inspected for the number and character of standard defects, which
determine the grade, and are measured by taking the length and the
average di:uneter at the small end. Large logs are more valuable
than small ones of the same grade. (Fig. 2.)

1 Mr. Barrows's contribution deals with the subject of measuring and is fwnd on pp. 15 to 35, inclusive.
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For example: In one market medium grade 1o-foot red-oak logs
from 16 to 30 inches in diameter were worth $19. per 1,000 feet;

1.,

F219619

FIGURE I.-Farmers are giving thought to the selection of their trees for different kinds of market-
able products

logs from 31 to 36 inches in diameter, $23; and logs 37 inches and
over in diameter, $25. Logs with only slight defects or none were

F23277A

FIGURE 2.- High-grade logs such as these, from farm woodlands, can be profitably shipped by rail
to outside markets. (White oak, yellow poplar, ash, and basswood)

worth from $6 to $10 more, and logs with more defects were worth I

from $3 to $5 less than these prices.
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GRADING

•

The grade of a log depends upon the number and character of its
defects .. Among those recognized by the lumberman as standard are
knots, rot, shakes, season checks, frost cracks, sun scald, fire scars,
seams, wormholes, stain, spiral or crooked grain, cat faces, and crook
in the log. In general, grading is more common and the number of
grades is larger for the more valuable woods than for the inferior kinds
of timber.
Unfortunately, there are no standard specifications for log grades.

Rough local grades are in quite general use but are not defined. They
are of only limited aid to the seller because they are subject to differ-
ences of interpretation. .
The adoption by some acknowledged authority and the recognition

throughout a State or region of a few standard grades and sizes
for logs of various kinds of trees would be of very great assistance
in the marketing of farm timber. It would afford common ground
on which the buyer and seller might meet."
Three rough grades are in use in many parts of the eastern United

States. These are commonly known as No.1, No.2, and No.3, or as
"good," "common," and "cull." In some regions a No.1 log must
cut its full scale in No.1 common lumber or better, a No.2 log must
saw out two-thirds of the scale in No.1 common or better, and a No.3
log must cut one-half of its scale in No.2 common with a little of the
better grades. Two small limb knots are allowed in a No. 1 log, but
two large .knots or body knots make it a No.2 grade, and, if they
occur at each end, a cull log. Exterior checking and shallow cat faces
are not defects, since they go in to the slab only.
In practice, the second grade sells for about two-thirds and the

third grade for about one-half, or less, the price of the first grade.
In some localities only two grades are used.
Other forms of grading used in different regions are: Grade No.1,

logs 10 inches and over in diameter with surface and ends clear of
'defect, and sapwood bright in· color; grade No.2, logs having not
more than three standard defects, or slightly wormy; and grade No.
3, logs falling below the No.2 grade, chiefly because of worm and
rot defects.
The veneer industry secures most of its raw product in the form

of logs and flitches (large-sized pieces sawed from logs). Both are
sold by the thousand board feet. The specifications are not uniform.
The essential points refer to the species, the size of the logs, and the
grade of the wood. Diameters for hardwoods run mostly from 14
inches up, and lengths from 6 to 16 feet. Logs must be cut 4 inches
over the specified length to allow for trimming. The rules for yellow
poplar given below will serve as an illustration of the manner of
grading, although to make the specifications complete the defects
would have to be defined. Very few logs meet the requirements of
the No.1 grade, and the buyer exercises discretion in departing more
or less from this standard.
No. 1 yellow poplar logs must be straight-grained and free from

knots, crook, cat faces, wind-shakes, rotten center, double hearts,
hearts grown to one side, and other defects. These specifications

, There is an oppurtunity for the various State forestry organizations in cooperations with lumber asso-
ciations to work for the adoption of standard log grades in their States.
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apply to logs up to and including 12 feet in length; logs 14 feet and
16 feet long may have one defect not over 6 inches in diameter; logs
over 16 feet feet long may have two defects not over 6 inches in diam-
eter; also a log may have a hole in the center not greater than one-
fifth of the diameter of the log.
No.2 yellow poplar logs must be the same as No.1, except that

they may have defects not to exceed one-third of the circumference.
Cull logs are those that grader poorer than No.2.
Logs will command full price when freshly .cut, but logs that have

suffered from exposure are not desirable under any circumstances
and will at no time bring any but low prices. Diameters will be
measured across the top end of the log and the contents scaled by the
log rule agreed upon. (See pp. 19 to 20.)

WEIGHT

A knowledge of the average weights of logs of different species in
a green and a dry state is useful in calculating the cost of handling
the material and making shipments by rail. Table 1 shows the
approximate weights for logs, bolts, cordwood, and rough lumber.

TABLE I.-Approximate weights of various wood products 1

Lumber (per 1.000 Logs (per 1,000 board feet log scale, Doyle
board feet) rule) 2

Cordwood,
bolts, butts,

Rough 12 inches 18 inches 24 inches etc., per cords

Species (class- diameter 3 diameter 3 diameter 3

ed as 1
Air- Green' inch
dry thick)

"ship- Green Dry Green Dry Green Dry Green Dryping
dry"

-- -- -- -- -- -- -- -- -- --
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.

Ash, white ____________ 3,500 4,000 ' 3,800 11,100 9,700 7,700 6.800 6,600 5,700 4.300 3,800
Aspen (popple) ________ '2,200 3,900 2,250 10,800 6;200 7,600 4,300 6,400 3,700 4,200 2,400
Basswood _____________ 2,100 3,400 '2,500 9,500 5,900 6,600 4,100 5,600 3,500 3,700 2,300
Beech _________________ 3,600 4,600 '4,000 12,700 10,100 8,900 7,000 7,500 6,000 5,000 3,900
Birch, yellow __________ 3,700 4,800 '4,000 13,200 10,300 9,200 7,200 7,800 6,100 5,100 4,00
Cedar, western red, ---I 1,900 2,200 63,000 6,200 5,300 4,300 3,700 3,700 3,100 2,400 2,10
Cherry, black _________ 3,000 3,800 '3,800 10,500 8,300 7,300 5,800 6,200 4,900 4,100 3,20
Chestnut. _____________ 2,500 4,600 '2,800 12,600 7,000 8,800 4,900 7,500 4,100 4,900 2,70
Cottonwood ___________ 2,200 3,600 '2,800 10,700 6,300 7,500 4,400 6,300 3,700 4,200 2,5
Cypress, southern _____ 2,800 4,200 '3,000 11,800 7,800 8,200 5,500 7,000 4,600 4,600 3,10
Elm:

White _____________ 2,900 4,000 '3,100 11,300 7,800 7,900 5,500 6,700 4,600 4,400 3,10
Slippery ___________ 3,300 4,600 '4,000 12,600 9,200 8,800 6,400 7,400 5,500 4,900 3,60

Fir: Balsam ____________ 2,100 3,700 ------- 10,400 5,800 7,200 4,000 6,100 3,400 4,000 2,20
Douglas ___________ 2,800 3,100 13,300 8,700 7,700 6,100 5,400 5,200 4,600 3,400 3,00

Gum:Black ______________ 3,000 3,700 42,800 10,400 8,300 7,200 5,800 6,100 4,900 4,000 3,20
Red (sweet) _______ 2,800 3, 900 '3, 300 10,600 8,100 7,400 5,600 6,300 4,800 4,200 3,10

Hackberry _____________ 3,500 4, 400 '3, 200 11,300 8,900 7,900 6,200 6,700 0,200 4,400 3,50
Hemlock (eastern) _____ 2,400 4, 000[' 2, 500 11,200 6,600 7,800 4,600 6,600 3,900 4,400 2,60
Hickory _______________ 4,300 5, 200 '4, 500 14,700 11,900 10,300 8,300 8,700 7,000 5,700 4,60

o
o
o
o
00
o
o
o
o
o
o
o
o
o
o

1 These weights and those in Tables 2, 3, and 5 are not the shipping weights prescribed by any railroad
or any State railroad commission. The weights here given for "green" lumber are based largely upon
the weights of wood cut and shipped in the log for varying distances to the Forest Products Laboratory,
Madison, Wis., for purposes of testing. The" green" weights for lumber are thus not the weights of
the wood when cut. There is no recognized standard green weight for wood.

2 Weights of logs and cord wood computed from A. K. Armstrong's weights of hardwood per cubic foot
(90 cubic feet per cord).
3 Diameter inside bark at small end .
• Weigh ts of rough lumber are official standard weights of the National Hardwood Lumber Associa-

tion, unless otherwise indicated.
Ii Lumberman's Bureau.
6 West Coast Lumberman's Association. ,!
, Engineering News, vol. 63, No. 18.
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TAD:_;; I.-Apprcximate weights of various wood products-Continued

Species

Cordwood,
I---,-----,---I-----c-----_,__----I bolts, butts,

etc., per cord

Lumber (per 1,000
board feet)

Logs (per 1,000 board feet log scale, Doyle
rule)

Air- Oreen
dry

18 inches
diameter

'.

•

Rough
(class-
e1n~111---,---I---,---I---,----I----,----
thick)
"ship.
ping
dry"

Lbs. Lbs. Lbs, ---;;;: Lbs, Lbs. Lbs. Lbs. I Lbs. Lbs. Lb•.Juniper (western) ,___ 4,000 3,200
Locust, black__________ 4,100 4,800 13,400 11,300 9,300 7,900 7,900 6,700 5,200 4,400
Maple:

SugaL____________ 3,600 4,700 '3,900 12,900 10,000 9,000 7,000 7,600 5,900 5,000 3,900
Red .___ 3,000 4,300 '3,300 11,900 8,300 8,300 5,700 7,100 4,900 4,700 3,,200
SilveL. 2,800 3,800 '3,300 10,500 7,800 7,300 5,400 6,200 4,600 4,100 3,'000

Oak:
Red 3,600 5,400 '4,000 14,800 10.400 10,300 7,300 8,800 6,200 5,800 3,900
White 4,000 5,200 '4,000 14,400 10,900 10,000 7,600 8,500 6,500 5,600 4,300

Pine:
Jack 2,500 4,200 1l,OOO 6,900 8,000 4,800 6,800 4,100 4,500 2,700
Loblolly 3,200 4,000 12,400 9,000 8,700 6,300 7,400 5,300 4,300 3,200
LoogleaL_________ 3,500 4,000 83,500 11,100 9,700 7,700 6,800 6,500 5,700 4,000 3,500
Norway (red) ' 2,800 3,000 9,700 7,800 6,800 5,EOO 5,700 4,600 3,500 2,'800Pinon 3,900 3,000
Pitch 3,000 4,500 12,400 8,300 8,700 5,800 7,400 4,900 4,900 3,,200
ShortleaL __ 3,000 3,700 8 3,300 10,400 8,300 7,200 5,800 fl,100 4,900 4,000 3,200
Slash______________ 3,700 4,400 12,200 10,400 8, EOO 7,200 7,200 6,100 4,800 4,000

Sugar; . 2,200 4,200' 11,500 6,200 8,000 4,300 6,800 3,700 4,EOO 2,400
Western yellow.c . ; 2,300 4,100

1
' 2, 600 11,300 6,500 7,900 4, [00 6,700 3,800 4,400 2,500

White_____________ 2,200 3,200
1

' 2.400 9,000 6,200 6,300 4,300 5,300 3,700 3,500 2,700
Poplar, yellow (tulip); 2,400 3,200' 2,800 8,800 6,500 6,100 4,500 5,200 3,800 3,400 2,500
Redwood______________ 2,100' 3, 200 10 2, 100 8,900 5,900 6,200 4,100 5,200 3,500 3,500 2,300
Spruee,eastern 2,400 2,800 7,700 6,600 5,400 4,600 4,600 3,900 3,000 2,600
Sycamore______________ 3,000 4,300' 3, 000 12,000 8,300 S,400 5,800 7,100 4,900 4,700 3,200
'Tupelo gum (bay
poplar) 3,000 5,000 '2,800 15,200 8,500 10,600 5,900 9,000 5,000 5,900 3,300

Walnot, black 3,000 4,300 '3,800 11,900 8,200 8.300 5,700 7,100 4,900 4,700 3,200
Willow 2,100 4,300 '2,£0011,800 6,000 8,200 4,200 7,000 3,EOO 4,600 2,300

12 inches
diameter

24 inches
diameter

Oreen Dry Oreen Dry Oreen Dry Oreen Dry

• Weights of rough lumber are oJIicial standard weights of the National IIardwood Lumber Associa-
tion, unless otherwise indicated.

7 Engineering News, vol. 63, No. 18.
n Southern Pine Association.
9 Western Pine Manufacturers' Association.
10 California Redwood Association.

BOLTS AND 'BILLETS

Bolts are short portions of logs. Billets are obtained by halving,
quartering, or otherwise splitting or sawing bolts or short logs length-
wise. Handle and spoke blanks and cooperage blocks are good ex-
amples of billets. In the southern pine region the terms bolts and
billets mean exactly the opposite of these definitions. Billets thus
are short round logs. Because splitting causes a .great deal of waste,
it has been largely superseded by sawing. For example, a cord of
average-sized hickory bolts that will yield only about 700 rived
spoke billets may be sawed into 900 billets. Bolts and billets are
used for such products as cooperage, wood pulp, excelsior, wooden-
ware (pails and tubs), handles, vehicle parts, some agricultural
implements, fruit and vegetable packages, athletic goods, and pencils.
Cooperage plants consume very large quantities of material which

comes from the woods in the form of bolts and billets. (Fig. 3.)
Wood pulp is made from pieces of many shapes and sizes. Much
of the raw material used by the handle and wheel industries is ash
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and hickory bolts and billets, the hickory going into ax and hammer
handles and wagon and automobile spokes and the ash into hoe,
rake, and shovel handles.
Bolts are measured and sold by the cord, by the linear foot, and

by the board foot. If 12 inches or over in diameter, they are usually
sold by board measure. Billets are frequently sold by the piece or
count, particularly if sawed and of uniform size, or are stacked and
measured in cords, either standard or short cords of specified width.
Table 2 gives the weight per stack of bolts of different kinds of wood
and of different lengths and diameters.
The grades and, specifications used in slack cooperage are very

numerous; but the forms and qualities for tight-cooperage stock,

••
~l

F39317A

FIGURE 3.-Stave bolts and billets of white and red oak, cut 36 inches to make 34-inch staves

including staves, hoops, and heading, are much restricted. Specifi-
cations refer to the species, length, width, thickness, and soundness of
timber. The white oaks are practically the only woods used in the
martufacture of tight cooperage; but many different kinds of wood
may be made into barrels for flour, sugar, vegetables, salt, cement,
lime, etc.
For handle stock, the specifications call for second-growth, straight,

sound bolts or billets of specified length. Ash bolts for farm-tool
, handles are mostly from 30 to 60 inches in length. For hammer, ax,
and other handles, hickory is bought under similar conditions but
including shorter lengths. Material which is inferior to that called
for is frequently accepted, especially when the users are in urgent
need of supplies.
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TABLE 2.-Approximate weights pel' stack of bolts, green and dry, of different kinds of

wood and cf different lengths and diameters 1

Length of bolt (feet)

Average Weight

I{ll (1~15 (Hi 15)1 (1%16 (1)1
per cubic

Species diameter 2)1 (% I 3(~ 13)1 (Ys I ~ (1 footof bolt cord) cord) cord) cord) cords) cords) cords) cords) (solidor stick
wood)

Weight pel' stack (pounds)

Ash, whIte: Inches PoundsGreen 2 ______ 6 2,600 3,200 3,700 ~,200 ~, 800 5,300 5,800 6,300 48
9 2,800 3,300 3,900 ~,400 5,000 5,500 6,100 6,600
12 2,900 3,~00 ~,OOO ~, 600 5,100 5,700 6,300 6,900Air-dry _____ 6 2,300 2,800 3,200 3,700 4,200 ~, 600 5,100 5,600 419 2,400 2,900 3,400 3,900 4,400 4,800 5,300 5,800
12 2,500 3,000 3,500 4,000 ~, 500 5,000 5,500 6,000

Basswood:
Green ~_____ 6 2,300 2,700 3,200 3,600 4,100 4,500 5,000 5,500 419 2,400 2,800 3,300 3,800 4,300 4,700 5,200 .\ 700

12 2,500 2,900 3,400 3,900 ~, 400 4,900 5,400 5,900Air-dry ____. 6 1,400 1,700 2,000 2,300 2,600 2,800 3,100 3,400 269 1,500 1,800 2,100 2,400 2,700 3,000 3,300 3,600
12 1,500 1,800 2,100 2,500 2,800 3,100 3,400 3,700

Cottonwood:
Green , _____ 6 2,600 3,100 3,600 ~,IOO ~, 600 5,100 '5 600 6,100 499 2,700 3,200 3,700 ~, 300 ~, 800 5,300 5; 900 6,400

12 2,800 3,300 3,900 ~,400 5,000 5,500 6,100 6,600Air-dry ____. 6 1,500 1,800 2,100 2,~00 2,700 3,000 3,300 3,600 289 1,600 1,900 2,200 2,500 2,800 3,100 3,500 3,800
12 1,600 1,900 2,300 2,600 2,900 3,200 3,600 3,900

Elm, rock and
white:

Green 2 _____ 6 2,700 3,200 3,700 ~, 300 ~, 800 5,300 5,900 6,400 549 2,800 3, ~OO 3,900 ~, 500 5,000 5,600 6,100 6,700
12 2,900 3,500 ~, 000 ~,600 0,200 5,800 6,300 6,900Air-dry _____ 6 1,900 2,300 2,700 3,000 3, ~OO 3,800 ~, 200 ~, 600 409 2,000 2, ~OO 2,800 3,200 3,600 4,000 4,400 4,800
12 2,100 2,500 2,900 3,300 3,700 4,100 4,500 4,900

Hickory, snag-
bark:

Green 2 _____ 6 3,500 4,200 ~, 900 5,600 6,300 7,000 7,700 8,400 649 3,700 4,400 5,100 5,900 6,600 7,300 8,100 8,800
12 3,800 4,500 5,300 6,100 6,800 7,600 8,300 9,100Air-dry _____ 6 2,800 3,400 4,000 ~, 500 5,100 5,700 6,200 6,800 519 3,000 3,600 4,100 ~, 700 5,300 5,900 6,500 7,100
12 3,100 3,700 4,300 4,900 5,500 6,100 6,700 7,300Oak, white:

Green 2 _____ 6 3,400 4,100 4,800 5,500 6,200 6,800 7,500 8,200 639 3,600 4,300 5,000 5,800 6,500 7,200 7,900 8,600
12 3,700 4,500 5,200 6,000 6,700 7,500 ,8,200 9,000

Air-dry .. __. 6 2,600 3,100 3,600 4,200 4,700 5,200 5,700 6,200 479 2,700 3,300 3,800 4,400 4,900 5,500 6,000 6,600
12 2,800 3,400 4,000 ~, 500 5,100 5,700 6,200 6,800Pine, shortleaf:

Green 2 _____ 6 2,500 3,000 3,400 3,900 4,400 4,900 5,~00 5,900 519 2,600 3,100 3,600 4,100 4,700 5,200 5,700 6,200
12 2,700 3,200 3,800 4,300 ~, 800 5,400 5,900 6,400Air-dry _. _.• 9 2,000 2,400 2,800 3,200 3,500 3,900 4,300 4,700 389 2,100 2,500 2,900 3,300 3,700 ~, 100 4,600 5,000
12 2,100 2,600 3,000 3,400 3,900 4,300 4,700 5,200Pine, white:

Green 2 _____ 6 2,100 2,600 3,000 3,400 3,800 4,300 4,700 5,100 369 2,200 2,700 3,100 3,600 4,000 4,500 4,900 5,400
12 2,300 2,800 3,300 3,700 4,200 4,700 5,100 5,600Air-dry; .... 6 1,500 1,800 2,100 2,400 2,700 3,000 3,200 3,500 259 1,600 1,900 2,300 2,500 2,800 3,100 3,400 3,700
12 1,600 1,900 2,300 2,600 2,900 '3,200 3,500 3,900

I

1 Stacks are 4 feet in height by 8 feet long, made up of bolts of different sizes. Bolts 4 feet long make
a standard cord, while shorter lengths make "short cords," and longer lengths a cord and over.
, The green weight or the weight of wood before it is air-dry varies widely. The weights here given

are based upon the weights of logs shipped in by rail to the Forest Products Laboratory, Madison, Wis.,
for purposes of testing.

'0
POLES

Southern pines (fig. 4) treated with creosote, chestnut and eastern
white cedar furnish the bulk of the southern and eastern pole timber.
Specifications for poles generally require material to be of the best
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quality, of specified dimensions, butt cut, squared at both ends, rea-
sonably straight, well proportioned from top to butt, peeled, and with
knots trimmed close. Defects looked for in inspection are crooked-
ness, split tops and butts, sap and butt rot, checks, and shakes.
Chestnut poles are assigned to two or three classes, according to
their length, top circumference, and circumference measured at 6
feet from the butt. Poles of the 40-foot class, for example, are re-
quired by one representative pole company to be 24 inches in top cir-
cumference 3 and 48 inches in basal circumference, while second-class
poles of the same length measure only ,22and 46 inches, respectively,
at the two points. Peeled pine poles are classed mostly in 5-foot

j

F218925

FIGURE 4.-lJarvesting 2 acres of longleaf pine poles grown at a large profit to the owner on an
ahandoned cotton field in southern Mississippi. Such poles are in strong demand

lengths above 20 feet and are required to be of certain diameters
across the top ends. The lengths run to 100 feet.
The dimensions shown in Table 3 for classes A, B, and 0, with

only slight modifications, are used by most telegraph and railroad
companies and other purchasers of poles. The corresponding cubic
contents and weights shown will be useful in making shipments. The
figures are too low by from 10 to 20 per cent for full-bodied trees with
small butt swell and likewise too high for trees with a marked basal
swell.
As poles season they become lighter and in one year lose about 20

per cent of their weight when green. Table 4 shows the loss in
weight in chestnut poles due to seasoning for monthly periods up to
15months. To determine the approximate weight of chestnut poles
after partial seasoning, apply the percentage of loss in weight shown
in Table 4 to the green weight in Table 3.

3 Equivalent to 7.6 inches in diameter.
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TABLE 3.-Approximate weights of green chestnut poles of different sizes 1

OLASS A

.. Oircumference Diameter

Length (feet) 6fcet from 6 feet from Volume Weight »
Top butt Butt Top butt Butt
--- --- --- --- --- --- ---

Inches Inches Inches Inches Inches Inch" Cu.!t. Pounds
30.................... 24 40 43 7.6 12.7 13.7 20.0 1,100
35......•........... __ 24 43 46 7.6 13.7 14.6 26.0 1,430
40 .................... 24 45 48 7.6 14.3 15.3 31. 5 1,730
45 ...... _............. 24 48 51 7.6 15.3 16.2 39.1 2,150
50.................... 24 51 54 7.6 16.2 17.2 47.5 2,610
55........ ~~- - - - - - - -- 22 54 58 7.0 17.2 18.5 56.5 3,110
60..... _.............. 22 57 61 7.0 18.1 19.4 67.0 3,6EO
65.................... 22 60 64 7.0 19.1 20.4 79.4 4,370
70.. __. __•________. __. 22 63 m, 7.0 20.1 21. 3 93.1 5,120
75.___._ ... ___________ 22 66 70 7.0 21. 0 22.3 107.6 5,920
80. __... _________. ____ 22 70 74 7.0 22.3 23.6 127.4 7,010
85______. ------------ 22 73 78 7.0 2a.2 24.8 145.4 8,000
00__ ~- - - - - - - - - - - .-- 22 76 81 7.0 21.2 25.8 165.9 9,120

OLASS B

30_.. __.. __........... 22 30 38 7.0 11.5 12.1 lG.5 DO
35____... ____. ______.. 22 40 42 7.0 12.7 13.4 22.2 1,229
40 __.......... ________ 22 43 40 7.0 13.7 14.6 28.5 1,57045______ _____.... ____ 22 47 50 7.0 15.0 15.9 36.9 2,030
50__. ____ ------------ 22 50 52 7.0 15.9 16.9 45.0 2,48055... __. ______.. ___. __ 22 63 57 7.0 16.9 18.1 54.7 3,01060____________.. ___. __ 22 56 60 7.0 17.8 19.1 65.1 3,5EO65__. _____. __. _____... 22 59 63 7.0 18.8 20.1 77.2 4,25070_________ ---------- 22 62 67 7.0 19.7 21. 3 90.1 4,9CO
75.. __.. __. __. ______._ 22 65 70 7.0 20.7 27-3 10-1.9 5, TiD
80____________ ------- 22 69 74 7.0 22.0 23.6 124.. 6 6,85085 .... __________. _____ 22 72 78. 7.0 22.9 24.8 142.1 7,82090.. __________________ 22 75 81 7.0 23.9 25.8 162.2 8,920••

OLASS 0

30................. _.. 20 33 35 0.4 lO.5 11.1 13.7 75035. __. ______.. ________ 20 36 38 6.4 11. 5 12 1. 18.3 1,010
40.. ________. ______.. _ 20 40 42 6.4 12.7 13.4 24.4 1,34045 .. _______________. __ 20 43 46 6.4 13.7 14.6 30.9 1,70050 ____________________ 20 46 49 6.4 14.6 15.6 38.0 2, Q!)O
55. ____.. __. ____.. ____ 20 49 53 6.4 15.6 !G. 9 {G. 7 2, 5~0

I Sizes conform to standard specifications of the National Electric Light Association.
, Based on a weight of 55 pounds per cubic foot.

TABLE 4.-Weights of chestnut poles during seasoning, expressed in per cent of green
weight, for poles cut in the different seasons 1

---
Duration Season when cut Duration Season w hen ell t
of sea- of sea-
soning soning
(months) Spring Summer Fall Winter (months) Spring Summer Fall Winter
--- --- --- --- --- --- ---

Per cent Per cent Per cent Per cent Per cent Per cent Per cent Per cent0________. 100 100 100 100 8________. 82 85 85 82
L..______ 94 93 96 98 9. ________ 82 85 84 812____. ____ 90 89 94 95 10________ 82 84 83 803______. __ 87 88 93 93 11________ 82 83 82 79L._: ____ 86 87 92 90 12________ 81 82 81 795___. ____. 85 87 91 88 13________ 80 81 80 796________. 84 86 89 85 14. ______. 80 80 79 78
7... ____.. 83 86 87 84 15______.. 79 79 70 78

1Based on weights reported for 600 poles cut in Thorndale, Pa. (See Forest Service Circular 103, Sea·
soning of Telephone and Telegraph Poles, p. 11; also, Bulletin 84, Preservative Treatment of Poles, p. 51.)

PILING

The classification or grading of piling depends largely upon its use,
whether in fresh water, salt water, or on land, and upon its form and
size. Very often the kind of wood ill not specified, and the require-
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ments refer to straightness, length, and butt diameter measured 3
feet from the end. Specifications are sometimes rather brief and
simple, and piling then becomes one of the easiest classes of timber to
grade for the market. Important construction work often calls for
specifications more or less similar to the following:
All piling shall be cut from sound, live trees of slow growth and firm grain and

free from ring heart, wind-shakes, decay, large or unsound knots, or any other de-
fects that will impair their strength or durability. The trees shall be butt-cut
above the ground swell, and shall taper uniformly from butt to tip. Piles shall
be so straight that the line joining the centers of the ends will fall entirely within
the pile, and that in the opinion of the inspector they can be subjected to hard
drying without injury. No short or reverse bends will be allowed. Bark shall
be peeled from the entire length of all piles, and all knots shall be trimmed close.
Na pile will be accepted with a top measuring less than 6 inches in diameter. The
allowable diameter shall be as follows: Butts of piles under 30 feet in length to be
from 12 to 16 inches and butts of piles from 30 to 50 feet in length to be from 12
to 18 inches.
Piling is sold at a stated price per linear foot for specified dimen-

sions and kinds of wood. The price increases rapidly with increase
in length and in desirability of form or taper. Handling and trans-
portation costs are large because of the heavy weight of sticks of this
size. Table 5 shows the approximate weight of piling of different
sizes and of different kinds of wood in both green and dry condition:

TABLE 5.-Approximate weights of piling of different sizes, green and dry,jor different
kinds of wood, also weight per cubic foot of each 1

Whiteoak I I
Sugar maple

I
CypressDlack oak. I

Length (feet) Green' I Alr-dry Green 2 I Air-dry Green 2 I Air-dry Green 2 [ Air-dry

Weight (pounds)

20.................... fjJO 470 610 440 550 430 470 200
25____................ 770 590 770 550 600 530 500 370
30.................... 920 700 920 6JO 820 640 710 440
35.................... 1,080 820 1,080 770 900 750 820 520
40........ __.......... 1,580 1,200 1,500 1,140 1,410 1.100 1,210 760
45... __............... 1,780 1,360 1,790 1,280 1,590 1,240 1,370 850
50.....•... __.... __... 1,980 1,500 1,980 1,420 1,770 1,370 1,520 950

Weights per cubic foot used above (pounds)

62.71 45.0 I 62,51 4.7,61 55,91 43,41 48,0 I 30.0

Chestnut I White elm I Black gum I Longleaf pine Increase
with top

Length (feet) Green IAir-dry Green IAir-dry Green i Air-dry Green [Air·dry diameter
of 8

inches
Weight (pounds) (per cent)

20.......................... .040 300 480 340 440 350 490 410 15,3
25.......................... 670 370 600 430 550 450 610 510 15,4
30.......................... 810 440 710 510 660 530 740 620 15,6
35 _____.. ____________________ 940 520 840 600 770 620 860 720 15,7
40.......................... 1,390 760 1,230 880 1,130 920 1,260 1,060 12.3
45....... __... __............ 1,560 860 1,390 990 1,270 1,030 1,420 1 200 11. 9
50............. _........ __.. 1,730 950 1,540 1,000 1,410 1,140 1,580 1:330 12.3

Weights per cubic foot used above (pounds)

54,81 30,2 [ 48,61 34.6 [ 44.7 [ 36,21 50,0 [ 42.0 I..........

..\

•
1 Top diameter, 6 incbes; butt diameter, 12 incbes for piling 20 to 35 feet, inclusive; 14 inches for piling

40 to 50 teet, inclusive,
, Tbe green weigbt or tbe weight of wood before it is air-dry varies widely. Tbe weights bere given are

based upon the weights of logs shipped in by rail to the Forest Products Laboratory, Madison, Wis" for
purposes of testing,
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CROSSTIES

The specifications for railroad ties in most cases are for sound
timber of good quality, stripped of bark, and free from imperfections
that would impair their strength and durability, such as shakes and
loose or decayed knots. The ties must be sawed or hewed smooth on
two parallel faces, and the ends must be cut square. Pole ties are
made of round timber on which are hewed two parallel faces (fig. 5);
square ties are hewed or sawed into rectangular shape.
Ties are classified according to (1) the species of wood, (2) its

wearing and lasting qualities and need for preservative treatment,
and (3) the thickness and width of face, or dimensions.
Class U ties consist of the more durable woods and include the heartwood of

white oak, black locust, black walnut, catalpa, chestnut, red mulberry, sassafras,

..

F218073

FIGURE 5.-Crossties are an important farm-timber crop. They are in general demand

redwood, pine, larch, cypress, cedar, and Douglas fir, Class T is made up of the
following woods: Ash, hickory, honey locust, red oak, beech, birch, cherry, gum,
hard maple, elm, hackberry, sycamore, butternut (white walnut), poplar, soft
maple, hemlock, spruce, and the "sap" (or sapwood) of all the woods mentioned
above as belonging to class U. Class T are woods which require treatment with
some preservative, while class U woods may be used without such special treat-
ment,
Grades 1 to 5, inclusive, standard-gage ties, refer to sizes, the highest grade

being the largest in size. For example, grade 1 calls for around-edge tie, 6 by 6
inches, hewed or sawed top and bottom, while a grade 5 tie is 7 by 9 inches, either
sawed square-edged or round-edged, hewed or sawed top and bottom.
Standard-gage railroad ties are either 8, 8Y2, or 9 feet in length. Narrow-gage

ties run from 5 to 7 feet in length.

Because of its very general use by the railroads of the country and
the widespread demand for information on the subject, there are given
below the specifications as drawn up by the American Standards
Association and adopted by all the large associations of producers and
users of crossties.'.
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STANDARD SPECIFICATIONS FOR CROSSTIES

Kinds of wood.-Before making ties, producers shall ascertain which of the
following kinds of wood suitable for crossties will be accepted: Ash, beech,
birch, catalpa, cedar, cherry, chestnut, cypress, Douglas fir, elm, fir (true), gum,
hackberry, hemlock, hickory, larch, locust, maple, mulberry, oak, pine, poplar,
redwood, sassafras, spruce, sycamore and walnut. Others will not be accepted
unless specially ordered.
General quality.-Except as hereinafter provided, all ties shall be free from any

defects that may impair their strength or durability as crossties, such as decay,

Grade Sawed or Hewed Sawed or Hewed, Top and Bottom
Top,Bottom,and Sides

6"

1 ~.
7" •

7"

2 '''11 6'.
·aN 7"

8" 6"B .,.a .". OR

8" 8"

4 7'11 7'.
a" 9"

'111 ..5 7"7 .
\

..

FIGURE 6.-The above are minimum dimensions. Ties over 1 inch more in thickness, over 3 inches
more in width, or over 2 inches more in length will be degraded or rejected. The top of the tie is
the plane farthest from the pith of the tree, whether or not the pith is present in the tie

large splits, large shakes, large or numerous holes or knots, and grain with slant
greater than 1 in 15.
Resistance to wear.- When so ordered, ties from needle-leaved trees shall be of

compact wood throughout the top fourth of the tie, where any inch of any radius
from the pith shall have six or more rings of annual growth.
Resistance to decay.-Ties for use without preservative treatment shall not

have sapwood wider than one-fourth the width of the top between 20 inches and
40 inches from the middle of the tie, and will be designated as "heart" ties.
Those with more sapwood will be designated as "sap" ties.
Dimensions.- Before manufacturing ties, producers shall ascertain which of the

following lengths, shapes, or sizeswill be accepted, and whether ties are to be hewed
or sawed and in either case whether on the sides as well as on the top and the (,-
bottom,
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Except as hereinafter provided, standard-gage railway ties shall be 8, 87~,or 9
feet long; narrow-gage railway ties shall be 5, 57~,6, 67~,or 7 feet long.
Except as hereinafter provided, ties shall measure as follows throughout both

sections between 20 inches and 40 inches from the middle of the tie (fig. 6):

Size
o
1
2
3
4
5
6

Sawed or hewed top, bottom, and sides

5 inches thick by 5 inches wide on top.
6 inches thick by 6 inches wide on top.
6 inches thick by 7 inches wide on top.
6 inches thick by 8 inches wide on top.
7 inches thick by 8 inches wide on top.
7 inches thick by 9 inches wide on top.
7 inches thick by 10 inches wide on top.

Size
o
1
2
3

4
5
6

Sawed or hewed top and bottom

5 inches thick by 5 inches wide on top.
6 inches thick by 6 inches wide on top.
6 inches thick by 7 inches wide on top.
6 inches thick by 8 inches wide on top.
7 inches thick by 7 inches wide on top.
7 inches thick by 8 inches wide on top.
7 inches thick by 9 inches wide on top.
7 inches thick by 10 inches wide on top.

Manufacture.-Except as hereinafter provided, all ties shall be straight, well
hewed or sawed, cut square at the ends, have bottom and top parallel, and have
bark entirely removed.
A tie will be considered straight: (1) When a straight line along the top from

the middle of one end to the middle of the other end is entirely within the tie; and
(2) when a straight line along a side from the middle of one end to the middle of
the other end is everywhere more than 2 inches from the top and the bottom of
the tie.
A tic is not well hewed or sawed when its surfaces are cut into with score marks

more than one-half inch deep or when its surfaces are not even.
The top and bottom of a tie will be considered parallel if any difference in the

thicknesses at the sides or ends does not exceed one-half inch.
Delivery.-Ties delivered on the premises of a railway for inspection shall be

stacked not less than 10 feet from the nearest rail of any track at suitable and
convenient places; but not at public crossings, nor where they will interfere with
the view of trainmen or of people approaching the railway. Ties shall be stacked in
alternate layers of 2 and 7, the bottomlaycr to consist of 2 ties kept at least 6 inches
above the ground. The next layer shall consist of 7 ties laid crosswise of the first
layer. When the ties are rectangular, the 2 outside ties of the layers of 7 and the
layers of 2 shall be laid on their sides. The ties in layers of 2 shall be laid at the
extremes ends of the tie in the layers of 7. No stack may be more than 12 layers
high, and there shall be 5 feet between stacks to facilitate inspection. Ties
which have stood on their ends on the ground will be rejected.
Each stack shall have fastened to it a tag on which is written the owner's name

and address, the date when stacked,' and the number of ties of each kind of wood
in the stack.
All ties are at the owner's risk until accepted. All rejected ties shall be removed

within one month after inspection.
Ties shall be stacked as grouped below. Only the kinds of wood named in a

group may be stacked together.

CLASS U.-TIES wmca MAY BE USED UNTREATED

Group Ua

U Heart" black locust.
"Heart" white oaks.
"Heart" blackwalnut.

Group Ub Group Cc Group ud
I/Heart" Douglas fir.
l'Heart" pines.
II Heart" larches.

H Heart" cedars.
"Heart" cypresses.
"Heart" redwood.

"IIeart" catalpas.
"Heart" chestnut.
H Heart" sassafras.
H Heart" red mulberry.

13
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CLASS T.-TIES WIrIeH SHOULD BE TREATED

Group Ta Group Tb Group 'I'c

Beech.
Birches.
Cherries.
Gums.
Hard maple s.

Group Td I,
Ashes.
Hickories.
"Sap" black locust.
Honey locust.
ned oaks.
"Sap" whitaoaks.
H Ssp" black walnut.

H Sap" cedars.
H Sap" cypresses.
"Sap" Douglas fir.
Firs (True).
Hemlocks.
" Sap" larches.
H Sap" pines.
'j Sap" redwood.
Spruces.

II Rap" catalpas.
II Sap" chestnut.
Elms.
Hackberries.
Soft maples.
H Sap" mulberries.
Poplars.
"Sap" sassafras.
Sycamores.
White walnut.

Skipment.-Ties forwarded in cars or vessels shall be separated therein accord-
ing to the above groups, and also according to the above sizes if inspected before
loading, or as may be stipulated in the contract or order for them.
Prices are exceedingly variable in different parts of the country, depending

upon the kind of wood, class, grade, and distance of the producing point from the
larger trunkline railroads. The difference in price between each of the five
grades averages approximately from 10 to 15 cents, and the total range in value
runs generally from about 15 cents for No.1 up to $1 each for the No.·5 ties.

MINE TIMBERS

The kinds and forms oftimbers in demand for mines are many, and,
as a rule, many kinds of wood are usable. The principal forms of
round or rough material, other than lumber, follow:
Mines props are round timbers used as main supports for the roofs

and sides of tunnels; in diameter they vary from 4 to 14 inches, and
in length mostly from 3 to 12 feet.
Lagging is round timber about 3 inches in diameter and 7 feet in

length, used to fill in behind the props and caps to form the sides
and roofing of the tunnels. Bars are extra long lagging.
Caps are hewed or sawed pieces of timber of different sizes laid

across the tops of pairs of props as a support for the roof lagging,
which runs lengthwise of the tunnel.
Sills as foundation for props are from 8 to 14 inches in diameter.

Although these are often of sawed material, .square hewed timbers
are much used.
Mine ties, including tramroad, motor, and heading ties, are or-

dinary track ties, 4 inches on the face and varying in length mostly
from 3 to 5 feet.
Rough lumber goes into mine rails, collar timbers, brattice or par-

tition boards, stringers, and sills.

CORDWOOD

Any kind of wood measured by the cord and in the form of either
round or split sticks is called cordwood. Firewood is measured in
standard cords, mostly of 4-foot lengths,' or short cords of stove
wood and other material varying from 12 to 20 inches in length.
Wood for distillation, extract wood, excelsior, pulp wood, (fig. 7)
handles, cooperage, and woodenware is frequently sold by the rick
or cord. The lengths vary mostly from 22 inches for heading to
5 feet for extract and handle stock. Specifications, if given, refer
to the kind of wood, length, average size of the pieces, whether
split or round, general soundness, body or limbwood, and degree of
dryness .
• 1"01' size and contents of standard cord, see p. 35.
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LUMBER

Specifications for the grading of lumber deal with quality and
size, in addition to kind of wood. Wood-manufacturing concerns
buy their rough stock lumber mostly by grade and dimension where

.. formerly they took the "mill-run" product, or the lumber as it came
from the saw without sorting and classifying. It is not the purpose
of this bulletin to take in up detail the subject of grading, because
it is rather complicated. The basis for grading is the quality of
the lumber as determined by the number and size of standard defects,
such as knots, shake, wormholes, dote, and stain; also by the width
of the piece. In the operation of small portable sawmills, four grades
of rough lumber are sometimes recognized, as follows: First and
seconds, a general term for the highest grade; No. 1 common; No.2

FIGUHE 7.-Large quantities of pulpwood from many kinds of trees are cut and sold from the
farm woods '

common; and No.3 common, or culls. In standard mill practice
the number of grades greatly increases up to some 9 or 10 for both
hardwoods and softwoods. The term "hardwoods" is used to refer
to such woods as oaks, ashes, poplars, maples, and all other of the
broadleaf trees. The so-called" softwoods" include the cone-bearing
trees, or conifers, such as pines, spruces, cypress, cedars, and redwood.
In the lumber market grades have been more or less standardized
for each species by the various manufacturing associations. Infor-
mation on the grading of lumber will be furnished upon application
to the Forest Laboratory, Madison, Wis.

UNITS USED IN THE MEASUREMENT OF TIMBER

The woodland owner should be familiar with the various units of
measure used in the sale of wood, so that he may be able to make an
estimate of his standing trees and to measure or scale the timber
after it is cut. In regard to his ordinary field crops he is well in-
formed. He knows that hay is sold by the ton, and he can estimate

44012°-31--2
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how many tons the grass on a certain field will produce; or, if he has
the hay in a barn, he can calculate how many tons there are in a
mow of a certain size. He can estimate the amount of his corn or
wheat in a similar manner, because he deals with these crops every
year. It is natural that the farmer, not being so familiar with timber
measurements as he is with those relating to other crops, should
rely on the estimates of the buyer, who, obviously, is careful to see
that his own interests are protected. What the farmer needs, then,
is a guide to which he can refer when he is considering selling some
of the products of his woodland.
Wood is sold in a number of different units. The amount may

be measured in board feet, in cords, or it may be sold by the piece
in the form of ties, poles, posts, or other products. In the latter
case it is comparatively easy to determine, if one has the specifi-
cations, just which pieces of wood fulfill the requirements; but when
logs are sold in the round it is not easy to determine how many
board feet are contained in each log.
To enable one to estimate the number of board feet in logs of

different sizes log rules are used. A log rule is a statement, either
in the form of a printed table or marked upon a measuring stick, of
the estimated number of board feet of lumber which can be sawed
from logs of various lengths and diameters. There are over 40
different log rules in use, and the values assigned to logs of the
same size by different rules vary considerably. In some States one
rule has been made the legal rule and must be used when no log
rule is specified in contracts for selling logs, although if buyer and
seller can agree to use a different rule no objection is made. In
other States, however, it is illegal to use any other rule than the
statute rule.
The number of board feet in a log 12 inches in diameter by 16 feet

in length, scaled by the different rules, ranges from 62 to 112 board
feet. This is a large variation. If the seller had the choice of a
rule for measuring logs of this size, he would naturally select the
one which gave a large value; and the buyer would, of course, prefer
the rule which gave a small value.

TABLE 6.-Internationallog rule

[The contents of logs in hoard feet, by using a circular saw, cutting one-fourth inch kerf, and sawing carefully
by good methods]

Diameter of log at
Length of log in feet-

small end and in-

~I~ 17 I 18 ~I~side bark (inches) 8 9 10 11 12 13 14

----
4 _______ .. ___________ 2 2 3 3 4 5 5 5 6 7 7 8 0
5 ____________________ 4 5 6 7 7 8 9 11 12 13 15 16 17
B_____________________ 7 0 10 11 13 14 16 18 19 21 23 25 27
7 ____________________ 12 14 15 17 10 21 24 26 28 31 34 36 30
8 __________ .. ________ 16 19 21 24 27 30 33 36 30 42 4B 40 52
0 ____________________ 23 26 29 33 3B 40 43 47 51 55 50 63 68
10 _______ .. __________ 20 33 37 42 45 51 54 59 64 69 75 82 80
11._ .. __ .. ___________ 36 42 46 52 57 63 68 74 80 86 95 100 107
12 ____ .. _____________ 44 51 57 62 70 77 83 01 97 103 111 110 129
13 ________ .... _______ 52 BO 68 76 83 92 100 108 116 124 131 143 151
14______.. ___________ 62 71 80 98 107 107 117 127 136 147 158 168 176
15 ______________ .. ___ 73 82 94 104 114 125 136 146 157 170 181 ,95 204
16 _________________ ._ 84 9B 108 JlO 131 144 156 167 181 194 207 222 233
17 .. _________________ 06 lIO 123 13B 149 163 177 102 205 221 235 251 265
18 ___________________ 110 124 139 155 160 185 201 218

1

232 250 267 282 30
19 ___________________ 123 140 156 175 190 210 225 244 261 280 290 317 33
~O___________________ 138 157 174 197 212 232 251 270 290 310 330 352 - 37

o
7
4
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TABLE 6-1 nternational logrule-Continued

1'.

-

iameter of log at Length of Jog in feet-
small end and in-
side bark (inches) 8 9 10 11 12 13 14 15 16 17 18 19 20

-- -- -- -- -- -- -- -- -- -- -- -- --
1 ___________________ 152 172 193 215 234 256 279 299 321 344 366 389 4122__________________ 168 192 214 238 259 282 307 330 354 379 404 429 453
------------------- 186 212 235 260 285 310 337 362 388 415 445 470 498
---._----.--------- 203 232 257- 285 311 339 367 398 424 452 484 514 54325___________________ 223 253 281 311 339 370 400 433 462 494 526 560 59020___________________ 241 2i3 304 337 368 402 435 468 502 537 570 606 64027___________________ 262 2<J6 329 364 400 434 471 504 543 580 617 657 6922, ___________________ 281 219 356 395 432 470 509 545 586 623 664 706 74829 ___________________ 303 344 383 425 463 505 546 587 630 670 712 75e 80130 ___________________ 326 369 4.11 455 498 542 586 628 674 719 765 810 85831 ___________________ 348 397 442 488 532 582 628 670 724 771 819 868 91832 ___________________ 373 424 471 520 570 621 672 718 773 821 874 927 97933 ___________________ 397 452 503 557 608 662 715 766 822 877 929 988 1,04234. __________________ 423 481 534 592 . 647 702 760 718 8',6 932 990 1,052 1,10935 ___________________ 450 /l00 567 627 685 747 805 872 930 992 1,050 1,117 1,17636___________________ 47; 540 599 662 727 790 853 920 984 1,052 1,114 1,184 1,24437___________________ 503 570 635 702 767 835 906 974 1,042 1,109 1,178 1,251 1,31738 ___________________ 532 603 672 742 811 880 954 1,028 1,098 1,174 1,245 1,320 1,38839___________________ 561 635 710 783 858 932 1,004 1,082 1,158 1,237 1,312 J,289 1,46740 __________________. 594 671 7·19 823 902 983 1,059 1,139 J, J20 1,300 1,381 1,4G2 1,543

D

2
2
23
24

It is very important to consider what log rule is to be used, because
much depends upon it in measuring and selling timber. There is a
great difference in both the amount of timber and the resulting money
return.
The Doyle rule, in many sections the standard and in some States

the legal rule, is unfair to the seller for measuring logs below 28 inches
in diameter. In the early days of large cheap timber it was fairly
satisfactory, but for small-sized timber it gives such low values as
to make it unsatisfactory. The Scribner rule is fairer than the Doyle,
Careful sawing, however, should result in 10 to 20 per cent more
lumber from second-growth timber than is credited by the Scribner
rule.
. The international rule (Table 6) gives log volumes that are close to
what can be sawed out by using good methods. Owners of small logs
for sale will benefit when this or some equally close rule has come into
general use.
As a comparison, a log measuring 10 inches in diameter inside the

bark at the small end and 16 feet in length would scale by the inter-
national rule 64 board feet, which is approximately the amount of
lumber that could be sawed from it with a circular saw of ordinary
thickness (one-fourth-inch kerf). Tho same log scaled by the Doyle
rule shows36 board feet, or only about one-half the amount that can be
actually sawed.

17
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TABLE 7.-Comparison of log rules

[The values given are for in-root logs only]

Oontents of log in board feet by rule stated-

" ~ ,
.D " ~ "Scribner c;

" > :::
Top diameter of '5 "@ z::: :> Pi oSlog inside bark 0; UJ ~ ...J-<:a o~ '0 '"(inches) c 0 '0 ... ::; 0", >,,, " o't ":3 "" 0< "0 ."1 '@~ ';;J

",,,
'0 ::3S lis " OJ) p,ee ... ~ ",0 "§ " .8 '" " "'" c, 0 ...- .~.c ~ p:, " ~P:I S bJJ .c

" S
'5 " 0 '2 0 " S " ee

'i1 es 0 p Pi " " " 0' .c
H

UJ P P II: P:I P1 U UJ II: o
-- -- -- -- -- -- -- -- -- --- -- --

4. ________________. 6 (10) (10) (3) 13 11 (6) 8 12 (6) 8
5. ____ ••.. -------- 12 (13) (10) 1 1 (11) 19 16 (12) 12 19 (12) 14
6. ________________ • 19 18 20 4 4 20 26 24 23 17 27 (19) 22
7. ________ . ------- 28 24 30 9 9 31 35 32 27 23 37 (26) 32
8. ______ . __________ 39 32 30 16 16 44 43 43 41 31 48 34 43
9. ____ . ----------- 51 42 40 25 25 52 54 53 54 39 61 43 56
10. ____ .. __________ 64 54 60 36 36 68 66 61 69 47 75 53 7
11. __________ ----- 80 64 70 49 49 83 78 80 84 57 91 65 87
12 •. _____ . ________ . 97 79 80 64 64 105

92\
96 100 68 108 77 105

13. _______ -------- 116 97 100 81 81 120 106 112 118 80 127 91 124
14 _________________ 136 114 110 100 100 142 123 131 137 93 147 107 146
15 .. __ -----_ .._---- 157 H2 140 121 121 161 139 149 158 107 169 124 16
16 ________________ . 181 159 160 144 144 179 157 171 182 121 192 142 193
17. ______ . -------- 205 185 180 169 169 205 176 192 209 137 217 162 21
18 ______ . - - - - - -~-- 232 213 210 196 196 232 197 216 238 153 243 183 24
19 .. _ --------- - 261 240 210 225 225 271 217 240 268 171 271 206 277
20. ______ 290 280 280 256 256 302 240 257 300 190 300 230 308
21. ________ ------- 321 304 300 289 289 336 262 293 334 209 331 256 341
22 ______ . 354 334 330 324 324 363 287 323 369 229 365 284 37
23 __ . __ . _______ 388 377 380 361 361 401 313 352 406 250 397 313 41
24. ________________ 424 404 400 400 400 439 339 384 444 273 432 344 45
25 .. ______ . _______ . 462 459 460 441 441 477 367 416 484 296 469 377 49
26. ________________ 502 500 500 484 484 507 397 451 520 320 507 411 53
27 _____ . _______ . __ . 543 548 550 529 529 546 426 485 566 345 M7 447 57
28. ________________ 586 582 580 576 582 614 457 523 609 372 588 485 62
29. ___ • _______ ---- e30 609 610 625 609 657 489 560 652 399 631 525 66
30. _______________ . 674 657 660 676 657 706 514 600 697 427 675 567 71
31.. _____ --------- 724 710 710 729 710 755 557 640 743 456 721 616 76
32 _________________ 773 736 740 784 736 795 592 683 792 485 768 655 81
33. _. __________ 822 784 780 841 784 848 628 725 842 516 817 703 86
34 ________________ . 876 800 800 900 800 900 666 771 892 548 867 752 923
35. ________________ 930 876 880 961 876 949 704 815 (950) 581 919 (800) 98
36 _________ .• ______ 984 923 920 1,024 923 1,025 744 864 (1,000) 614 972 1850) 1,03
37 _________________ 1,042 1,029 1,030 1,089 1,029 1,089 785 912 (1,050) 649 1,027 910) 1,09
38. ________________ l,098 1,068 1,070 1,155 1,068 1,135 827 953 (1,110) 085 1,083 (950) 1,15
39 _________________ 1,158 1,120 1,120 1,225 1,120 1,209 870 1,0131(1'170) 721 1,141 (1,020) 1,22
40. _______________ . 1,216 1,204 1,200 1,296 1,204 1,261 914 1, 067 (1, 220) 759 1,200 (1,080) 1,28

o

8

9
7

6
2
o
o
2
5o
6
4
4
4
8

o
8
7
9
2
7

TABLE S.-Doyle log rule

Diameter of log I------,--~---
srr;~geeb~;~n. __6_1_7 __ 1_8_1 9 110 I 11 I 12 I 13 I 14 I 15 I 16 I 17 118
(inches)

Length of log in feet

Oontents of log in board feet

6 _______________ 1 2 2 2

I
2 3

7 .••. ___________ 3 4 4 5 5 6
8. ______________ 6 7 8 9 10 11
9 ... ____________ 9 11 12 14 16 17
10. ____________ . 13 16 18 20 22 25
11. _' __________ . 18 21 24 28 31 34
12 _______ . ______ 24 28 32 36 40 44
13 ______ • ______ . 30 35 40 46 51 56
14 ______________ 37 44 50 56 62 69
15______________ 45 53 60 68 76 83
16 ______________ 54 63 72 81 90 99
17 ______________ 63 74 84 95 105 115
18 __ . ______ . ___ . 73 86 98 110 122 135
19 __ . _____ . _____ 84 98 112 127 141 155
20 __ .. __ . ______ . 96 112 128 144 160 176
21. __ . __________ 108 126 144 163 181 199
22. _____________ 121 142 162 182 202 223

3 3 3 4 4 4 4
7 7 8 8 9 10 10
12 13 14 15 16 17 18
19 20 22 23 25 27 28
27 29 31 34 36 38 40
37 40 43 ~6 49 52 55
48 52 56 60 64 68 72
61 55 71 75 81 85 91
75 81 87 94 100 106 112
91 98 106 113 121 129 135
108 117 126 135 144 153 162
127 137 148 158 159 180 190
147 159 171 184. 196 208 220
169 183 197 211 225 239 253
192 208 224 240 256 272 288
217 235 253 271 289 307 325
243 263 283 304 324 344 364
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TABJ,J, S.-Doyle log nile-Continued

•
Length of log in feet

Diameter or log I I I I I I I I I I I Isrr:,~~:gil~Jn- 6 7 8 9 10 11 12 13 14 15 16 17 18
(inches)

Contents of log in board feet

~:::.".135 158 180 303 226 248 271 293 316 338 361 384 406
150 175 200 225 250 275 300 325 350 375 40(1 425 45025 ______________ 165 193 220 248 276 303 331 358 386 413 441 469 49626 ______________ 181 212 242 272 302 333 363 393 423 454 484 514 54427______________ 198 231 254 298 331 364 397 430 463 496 529 562 59

~:::::::::::J216 252 288 324 360 396 432 468 504 540 576 612 64
234 2"3 312 352 391 430 469 508 547 586 625 664 70
253 296 338 380 422 465 507 549 591 634 676 718 7631. _____________ 273 319 364 410 456 581 547 592 638 683 729 775 8232 ______________ 294 343 392 441 490 539 588 636 686 735 784 833 88

~L:::::::::::: ~15 368 420 473 526 578 631 683 736 788 841 894 94
137 394 450 506 5fi2 619 m5 731 787 844 900 956 1,01

35 ______________1 360 420 480 541 601 661 721 781 841 901 961 1,021 1,0836 ______________ 384 4A8 512 576 640 704 768. 832 896 960 l,02J 1,088 1,1537 ______________ 108 476 544 613 681 749 817 885 953 1,021 1,089 1,157 1,2238 ____________ '33 506 578 650 722 79,~ 867 939 1,011 1,084 1,156 1,228 J,30

~L::::::::::::I 459 536 612 689 766 842 919 995 1,072 1,148 1,225 1,302 1,37
e86 567 648 I 729 810 891 972 1,053 1,134 1,215 1,296 1,377 1,4

5
8
2
o
o
2
6
2
1
2
5o
8
58

To find the number of board feet in a log according to the Doyle
rule: Deduct 4 from the diameter (in inches) of the small end and
square the remainder. This gives the contents of a 16-foot log in
board feet. The number of board feet in logs of other lengths is
in proportion to their lengths; for example, an 8-foot log contains
half as many board feet as a 16-foot log, and so on.
The above figures were obtained in this manner.

SCALING TIMBER

BOARD FEET

Log lengths can be conveniently measured with a measuring stick
8 feet long. About 3 inches should be added to the nominal length
of the log, so that the rough ends may be trimmed at the mill. If
more than 6 inches of extra length is left, however, carelessness in
sawing the tree into logs is indicated. For scaling purposes the
average diameter inside bark at the small end of the log is measured.
Several diameters may be measured where necessary to obtain a fair
average. (Fig. 8.) Diameters are rounded off to the nearest inch;
that is, 7%would be considered 7, 7%would be considered 8, and 7}~
should be roughly divided equally between the 7-inch and 8-inch
diameters.
As soon as each log is scaled it should be marked with crayon, so

that there will be no danger. of scaling it again. If systematic scal-
ing is to be done, it is desirable to use a pecial book for the purpose.
Number each log in this case instead of marking it with a cross or
other mark. "\iVhenthe log is scaled its number is written on the
small end. .
The scale book should be ruled off into groups of four columns,

the first column for the number of the log, the second for its length,
the third for its diameter, and the fourth for the number of board
feet. Only one kind of timber should be entered on a page.
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-/

FIGURE 8.-Scaling the amount of saw tim her in a log by the use of a log scale stick

F224682

Form for ruling log scale book

Log No. Length Diameter Scale Log No. Length Diameter Scaie
---- --~~-II-~~-I-~- ~~--~~

Feet Inches Bd. ft.

10 ----------

1L . _

12 _

13 ----------

14 _

L _

Feet Inches Bd. ft.

4 _

15 ~ -- - __ -----

16 _

~;,~~~::: :::::: ::::1:::::: ::::,: :::::::::

I
2 ---------- ---------- ----------i
3 ,------ _

1

5 ..1
6 ---------- ---------- 1

7 , ---- ----- ---------- ----------1
8 • 1

9 ---------- ---------- 1
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In case no scale stick is available the logs can be measured with an
ordinary rule or yardstick and the board-foot values entered later
with the use of a log-scale table. If the farmer expects to do much
scaling he should provide himself with a log-scale stick. This con-
sists of a strip of hickory about a quarter of an inch thick, ]}~inches
wide, and long enough to measure the largest logs which he will have
to scale. It has marked on it the estimated board-foot contents of
logs of different lengths and diameters. The contents of the logs can
be read directly from the stick. Scale sticks are made to show the
values by one, or sometimes two log rules. As an aid in securing
standard log scale sticks, see "Estimating by timber scaling sticks,"
on page 22.
The scaling of sound logs is a comparatively simple matter.

Deductions should be made for defects in logs. How to estimate
such losses can be learned from men of experience or by watching the
sawing of logs.

LINEAR FEET

Some forest products, such as piles and mining timbers, are sold
by the linear foot. This simply means that timbers of certain
diameters are sold for special purposes, the price depending on the
number of linear feet in the stick or the total length of the stick. In
. this case it is only necessary to make sure that the diameters are
those demanded by the specifications and that the lengths are meas-
ured accurately. If it is desirable to keep a record of posts scaled by
this method, they can be entered in a scaling book and given a number
or not as the scaler may think necessary.

BY THE PIECE

Railroad ties, posts, and some other products are usually sold by
the piece. Certain maximum and minimum specifications or sizes
are usually given, and then the sticks that come within these sizes
are counted. These can be kept track of by numbering, or marking,
with a crayon one end of each tie as it is counted.

CORDWOOD

Most farmers are familier with the measurement of cordwood, but
one or two points may be mentioned in this connection. It is custom-
ary to pile green cordwood 2 or 3 inches higher than the required 4
feet, in order to allow for shrinkage and settling as the wood dries.
The average height and the average length of the pile should be
measured in finding the number of cords.
The standard cord is 8 feet long 4 feet wide and 4 feet high. In

some localities a long cord, 8 feet by 5 by 4 feet, is used. Again, it
often happens that sticks 4 feet long are sawed into 16-inch sticks
and split fine enough for stove fuel. A running cord of this short
wood, that is, a pile 8 feet long 4 feet high and 16 inches wide, equals
one-third of a standard cord.

ESTIMATING STANDING TIMBER

The timber on a tract can be estimated fairly accurately with no
other equipment than a tape, stick, or calipers for measuring diam-
eters, and a log scale. The contents of each log in each tree is
estimated separately and the amounts summed up for each kind or
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species of tree. Other methods are the lise of fl tree-scaling or
cruising stick showing directly how much timber is contained in trees
of different sizes of a given species, and the use of volume tables, such
for example as Tables 10 and 11. Unless the tract is very large it is
desirable to estimate every tree, rather than the trees on sample
portions of the tract.

ESTIMATING BY TIMBER-SCALING STICKS

For estimating the contents of standing trees, various kinds of
tree-scale sticks, or. "cruising" sticks, are coming into popular use.

F209399 F209400

FIGURE g.-Estimating the saw timber in a pine tree by the use of a tree scale, or cruiser's stick: A,
If the stick is held horizontally against the trunk of the tree at a specified distance from the eye, the
observer is able to read directly the diameter of the tree outside the bark. The standard is called
the breast-high diameter, and is taken at a height of 4Yz feet above the average level of the ground.
E, The stick is graduated so that, when held a specified distance from the eye of the observer who
stands a specified distance from the tree, the observer can read the number of 16-foot-Iog lengths in
the tree. The principle is that of two similar triangles

They are used to measure the diameter and the height, or the number
of logs, in a tree. One is known as the Biltmore stick. Sticks of
another and more useful class also show for trees of different diameters
and number of 16-foot cuts, the number of board feet of saw timber
that can be cut out.
A handy set of sticks for measuring and estimating the contents of

logs and of standing trees (fig. 9) consisting of a log-scale stick and a
tree-scale stick, based upon the international rule, is distributed at
cost by the Federal Land Bank of Springfield, Mass. The tree-scale
stick is applicable to white pine, spruce, hemlock, white and red oaks,
and other important timber trees. A similar set of log-scale and tree-
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scale sticks, applicable particularly to the four important kinds of
southern pines is also distributed at cost as an educational feature,
by the American Forestry Association, Washington, D. C. In using
the tree-scale stick of the latter set, it should be noted that the amounts
or scale of saw timber shown for shortleaf pine, also hold approxi-
mately good for longleaf pine trees, and those shown for loblolly
pines are likewise good for slash pine trees.

.,

ESTIMATING WITHOUT VOLUME TABLES

In case a person has no tree-scale stick or other form of volume
table, showing the board feet in trees of different sizes, it is possible
to estimate standing timber fairly accurately by the use of some kind
of a measure for finding the diameters of trees and of a log scale.
(Tables 6 or 8.) .
A notebook or sheet of paper should be ruled off in squares of a

convenient size somewhat as shown in the sample diagram below.

Species

Second log Third log

------1-- ---- _

Feet Inches Bd. ft. Feet Inches Ed. ft. Feet Inches Ed. ft. Ed. ft.White oak__________ 16 16 16 14 16 11 _

Red oak_____________ 12 10 -------- 12 8 -------- -------- -------- 1 _

~2~·':''":::::........::...::......" "··r··
·····'·1·····.· ••··••••••••••.•••••••·••··••••·.......,
The estimator looks over the first tree and makes an estimate of

the number of logs that can be cut out of it. (Figs. 10 and 11.) Sup-
pose the first tree is a white oak which forks at about 50 feet from the
ground. Above that point the branches are too small or too crooked
to be used for saw logs. Allowing for the stump, then the merchant-
able length of the tree is 48 feet, or three 16-foot logs. By looking at
the tree carefully the estimator decides that the diameter, inside the
bark, at the top of the first 16-foot log is 16 inches. Sixteen feet
farther up the diameter appears to be 2 inches less, while at the top
of the third log the diameter is 11 inches. These figures are entered
in the proper spaces as shown in the diagram; and, later on, the
number of board feet in each of the three logs can be determined with
the aid of the log rule (Tables 6 or 8), and the total board-foot con-
tents of the tree found by adding the results.
In some cases it may be desirable to indicate the grade of each log

in the tree. The butt logs are generally of the highest grade and the
top logs of the lowest. Where higher prices are paid for No.1 logs,
the difierence may be enough to make it worth while to separate
them from the No. 2 or No. 3 logs. The grade of the logs can be
indicated in the upper right-hand corner of the square which is left
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for the board-foot contents of the log. When the final figures are
added up only those which have a "1" in the upper right-hand corner
will be added together to get the total amount of No.1 logs; then are
added the values which are indicated by No.2, and so on.

F23326A

FIGURE lO.-Measuring the contents of standing timber and marking trees to becut in a sale. Mark-
ing is done by the use of white paint or by blazing the bark. The presence of foliage helps in
making a right selection of trees

When each tree is estimated, it should be marked in some way, so
that there will be no danger of its being measured again. A piece
of chalk or whitewash may be used or a small bark blaze can be made
with a hatchet. This procedure is continued, the trees being taken
as they come, but only those estimated which are big enough to be
merchantable.

•
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It is advisable to estimate the trees on an area of fairly uniform

width, continuing across the tract until the other side is reached,
then on the return trip the estimator can proceed on a fairly straight
line. This makes it possible to be sure of getting all the trees without

FIGURE ll.-Second-growth pine leads all other kinds of timber in the South for ready market.
Timber is wanted for lumber, excelsior, crossties, pulpwood, and firewood

having to cover too much ground. The width of the first strip on
which the timber is estimated will depend upon the convenience of
the operator. With open timber the width can be greater than where
the trees stand close together or where there is much underbrush.
Under average conditions 50 feet would be a good width for the strip.
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This method can also be used in estimating posts or poles or even
cordwood. If posts are to be estimated, the species or kind of wood
the length, and the top diameter of each are recorded. If the fact~
are put down in this form, the value of all the posts, or of any par-
ticular class, may be easily calculated. Table 9 will be useful in esti-
mating roughly the quantity of material in cords, ties, poles, or saw
logs contained in trees of different diameters.

TABLE 9.-Quantity of material contained in trees of different sizes 1

Number of trees of each size required to yielC:-

1,000 feet of lumber

Hardwoods

Northern Southern

2 ..•..•••..•...•••....•••.......
3....•••....... ······· .
4 ................••...•••....•..
5__ 35
6...•...•••. __..•••••• 20
7._ •. _....•• _ ....•••• _ 15
8.. _ _ _..... II
9 _ _.. 8
10 _............. 6
11.•.....••••... _..... 5
12_................... 4
13.................... 3.5
14.................... 3.0
15.................... 2.5
16.................... 2.0
17 .......••....•••.... I. 7
18.................... 1.5
19.................... 1.3
20.! _...... I. 2
21. _............. 1.0
22.................... .9
23.................... .8
21. _ _.. .7

Tie and pole prod-
uct per tree

I cord

170
90
50
25
17
13
9
7
6
5
4
3.4
3,0
2.5
2.2
20
1.8
1.5
1.3
1.2
1.1
1.0
. 9

I:::::::::::::::::::::::::::::I::::::::::::::::::::::::::::
---------- ------------------------------ --------------------

20
lJ
10
8
7
6
4.5
3.7
3.0
. 2.5
2.1
1.9
1.6
1.5
1.4
1.2
1.1
1.0

I-····~f·--···~r·
28 22
19 13
14 11
11 9
8 7
7 6
6 5
5 4.5
4 4.0
3.5 3.3
3. I 3.0
2.7 2.7
2.3 2.5
2.0 2.2

25
20
15
10
8
7
6
5
4
3.1
2.6
2.4
2.1
1.8
1.7
1.6
1.5

1
1
2 25
2 25
3.3 30
3.3 35

40
40
45
45
45
50
55
55
55

Diameter of tree,
breast-high (inches) I--------,---·I-------~--- Number Length

Hardwoods of ties, of pole,
Soft. sen- who"~g;4 J~,::g~,
woods I woods (feet)

Northern' Southern'

---=============

1 From Bulletin 9, State of New York Conservation Commission (adapted in tie and pole production).
2 For every thousand feet of lumber about two-thirds ofa cord of wood can also be cut from the tops .

• a For every thousand feet oflumber about three-quarters of a cord of wood can also be cut from the tops .
• For every 10 ties about 1 cord of wood can also be cut from the tops.
, For every 10 poles about 1 cord of wood may also be cut from the tops.
NOTE.-Sortwoods taken to 4 inches top diameter. Northern hardwoods: Beech, birch, and maple to

4 inches top diameter, Southern hardwoods: Chestnut, oak, hickory, basswood, ash, etc" to 3 inches top
diameter.

ESTIMATING WITH VOLUME TABLES

A volume table gives the same information about a whole tree
that a log rule gives about a log; that is, the average number of
board feet which a tree of any given size is estimated to contain.
Such tables are made by scaling a large number of trees and finding

the number of board feet in each, then grouping those of the same
size together and averaging them. The table give's the average num-
ber of board feet in trees of the sizes measured. Trees differ in shape,
and even those of the same height and diameter win vary a good deal
in contents, but when many trees are measured the averages are fairly
dependable. A volume table which would give an accurate total if
applied to all the trees on a tract might show a result containing an
error of from 25 to 50 per cent if applied to only one or two trees.
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Since different kinds of trees differ from each other in form, the
volume table made for one species does not necessarily apply accu-
rately to another. There is not so much difference between the indi-
vidual hardwoods or individual softwoods as between hardwoods and
softwoods. Table 12 is to be used as a general volume table for hard-
woods (broadleaf) and Table 13 for softwoods (conifers). Certain
factors are given by which correction can be made so as to produce
accurate results for different kinds of trees; for example, the hard-
woods table applies to red oak without correction, but for white oak
10 per cent must be added when the trees are over 16 inches in
diameter.
Estimating the timber on a tract by means of volume tables is not

so accurate as estimating each log in each tree separately; but it can
be done much more quickly and is accurate enough under ordinary
circumstances.
The trees are tallied in a different manner from that indicated

where volume tables are not used. If the table is made to show the
volumes of trees of various diameters and log lengths, a tally sheet
must be prepared so that the trees may be tallied in the same units.
A sheet of this kind, which can be ruled on paper, is shown below.
The kinds of trees for which different stumpage prices are paid
should be kept separately in order that the correct values can be
calculated.

Sample tally sheet for tallying trees when volume tobles are available

ACRE No. ________

Diameter White oak Black oak 'I'u!ip HIckory Chestnut Etc.
of tree

poplar
breast-
high eo ec ec ec ec "" ec ec eo ec ec eo "" eo ee eo ec "" "" "" ""(inches) 0 0 c . .8 ~

0 0 0 0 0 0 0 0 .8 0 0 0 0 0 0 0

~ ~ ;;; 7 ~ ~ ;;; ~ ~ ;;; ~ ;;; :.: ~ 7 ~ ~ ;;;,..\ '" '" ee

8 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- .---

10 ---_ ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

12 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

14 - ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

16 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

18 , ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

20 - _

22 _
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TABLE 10.-Amount of saw timber tn hardwood trees of different diameters and
merchantable heights

[Stump height, 2 ieet. Trees over 75 years old. Scribner decimal C rule 1]

Number of is-toot logs I Diam-
Diameter of tree,

I I I I I I I I
eter

breast-high 1 116 2 216 316 416 of top Basis
(inches) (inside

Volume-board feet
bark)

20 I
Inches Trees9 ..... ____________ 27 35 43 -------- -------- -------- -------- -------- 68 ..... ____________ 20 32 42 53 -------- -------- -------- -------- -------- 3 110 .. ______________ 20 36 52 64 81 -------- -------- -------- -------- 6 2

11. .. ___ , _________ 21 43 62 78 98 120 -------- -------- -------- 6 412 ________________ 23 50 73 93 120 140 180 -------- -------- 6 313 ________________
25 58 86 110 140 170 200 -------- -------- 7 414 ________________ 27 67 100 130 160 190 230 260 7 915________ , _______
30 77 120 150 180 220 260 300 8 15

16 .. ______________ 34 89 130 170 200 250 290 340 390 8 1817 ______ • ____ 38 100 150 190 230 280 320 380 440 9 4018 ________________ 43 120 170 210 260 310 360 420 490 9 5619 __________
48 130 200 240 290 350 400 470 540 10 6520 ________________ 54 150 220 270 330 390 450 520 590 10 75

21. _______________
62 170 250 300 370 440 500 580 650 11 8622 ________________ 69 190 270 340 410 I 480 550 640 720 11 UO23 .... ____________ 77 210 300 380 450 530 610 700 790 12 6724 _______ • ________ 85 230 340 420 500 580 670 770 860 12 8025 ________________ 93 250 370 460 550 640 740 840 940 13 56

26 ________________ 100 280 410 510 600 700 810 910 1,020 13 -8927 ________________ 110 300 450 560 660 770 880 990 1,110 14 6828 ________________
120 330 490 610 720 830 960 1,080 1,200 14 8129 ________________ 130 360 530 660 780 900 1,030 1,160 1,300 15 6130 ________________ 140 390 580 720 850 980 1,120 1,250 1,490 15 47

31. _______________ ------ 420 630 770 910 1,050 1,200 1,350 1,510 16 4532 ________________ 450 690 830 • 9S0 1,130 1,290 1,450 1,620 16 40------33 ________________ ------ 480 740 890 1,050 1,211 1,380 1,560 1,730 17 4934 ________________ ------ ._---- 890 950 1,120 1,290 1,480 1. G70 1,860 17 3035 ____ .____________ ------ ------ 860 1,010 1,180 1,380 1,570 1,790 1,990 18 22

36 ________________ -._--- ------ 920 1,070 1,250 1,460 1,680 1,910 2,140 18 1737. _______________ ------ ------ ------ 1,130 1,320 1,550 1,780 2,040 2,290 19 2438 ________________ ---.-- -----. ------ 1,190 1,390 1,640 1,890 2,170 2,450 19 1139 .. ______________ ------ ------ 1,250 1,460 1,730 2,000 2,300 2, GOO 20 IG40 ________________
------ 1,310 1,540 1,820 2,120 2,430 2,760 20 15

41. _______________ --._-. ------ ------ -------. 1, GlO 1,910 2,240 2,570 2,930 21 642 ________________
------ -._--. ----.- -------- 1,680 2,000 2,360 2,720 3,100 21 343 _______ ~________ 1,750 2,090 2,470 2,860

3, 270 I 22 344 ________________ ------ ------ ------ 1,830 2,180 2,590 3,010 3,450 22 2

1,300

1 Gives volumes of trees about as sawed out in average practice.

Correction factors for different species
Chestuut, for diameters from 8 to 40 inches, subtract 10 per cent.
Chestuut oak, for diameters from 32 to 40 inches, add 10 per cent.
White oak, for diameters from 18 to 40 inches, add 10 per cent.
Other common hardwoods, for all diameters, use the table without change.

It will be noticed that the volume tables which are based on
diameter and number of logs (merchantable lengths) use a 16-foot
log as a standard, but that additional columns showing half-logs
are given. In estimating any individual tree, the number of logs and
half-logs contained in it is estimated and indicated on the tally sheet.
A 16-inch, 2-1og tree would be tallied by putting a dot in the

square opposite 16 inches and in the column headed 2. The trees
may be tallied by fives; that is, four parallel marks and a fifth one
across the first four, thus: !'f!j; but unless this method is preferred
trees should be tallied in tens, because by this method more trees
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can be shown on the same amount of space. The first four trees are
• indicated by dots and the next six by connecting lines. Each com-

plete square with its diagonals indicates 10 trees. The different
stages by which the tally is built up are shown below.

/ .e• • 8

o
.9

iZI
6 7

• • •• • _. _.
. !

.-.
I I
10 •• • • • •

TABLE l1.-'Amount of saw timber in softwood trees (pines, spruces, etc.) of different
diameters and merchantable heights

[Stump height, 2 feet. Diameter (inside bark) of top, 6 inches. Trees over 75 years old. Scribner decimal
C rule 'J

Number of 1G-foot logs

Diameter of tree, breast-high (inches) 2Yz \ 3Yz I 4 I 4Yz I Basis
l__ ---' __ ---' __ ---.L__ -L__ -L__ --'--- I (trees)

Volume (board feet)

8_____________________________ 37 52 OG 75 84 -------- --------
9_____________________________________ 41 58 70 82 93 -------- --------
10____________________________________ 47 GO 77 92 100 120
11____________________________________ 53 74 80 100 120 140
12____________________________________ GO 83 97 120 140 160 200
13____________________________________ 68 94 110 130 160 190 220
14____________________________________ 77 110 120 150 180 210 240
15 ._______________ 120 140 170 200 240 270
lG ._____ 130 160 190 230 270 310
17____________________________________ 150 180 220 260 300 340
18____________________________________ 170 210 250 280 330 380
19____________________________________ 100 230 280 320 370 '420
20_______________________ 210 2GO 310 360 410 470
21.. •• 290 350 400 460 520

I~~~~~;~;~::::~~~~~~~;~~~~~~~~:~~~~]:::::~~~:~~;~:~~!~m i~~~~~~i~
~:::::::::::::::::::::::=::::::::::J::::::: :::::::: ::::~~~: ~~~ ~~~ i~ ~~
29____________________________________ .. -------- 840 940 1,030
30 , -------- 910 1,010 1,100

~~:=:=:::::: :::::::=::=:::::: :::::::::1:::: :::: :::::::: ::::::_: -::: :=::::::=::: i;~~g i;~~g
33 •. --------1- 1,230 1,340
34 -- -- ----,--- -- --- -------- 1,420

~g:=::::::::::==::=::=::=:=::::::::::::::::::: :::::=::I::::::::I:::::::f:==:=: =:::::=: L~~

1 Gives volume.' of trees about as sawed out in average practice.

Correction factors for different species
Hemlock:

For diameters from 8 to 10 inches, add 10 per cent.
For diameters from 11 to 20 inches, add 22 per cent.
For diameters from 21 inches and up, add 20 per cent.

Red spruce:
For diameters from 8 to 10 inches, add 5 per cent.
For diameters from 11 inches and up, add 25 per cent.

ShorUeafpine:
For diameters from 10 inches and under, add 15 per cent.
For diameters from 11 to 19 inches, add 25 per cent.
For diameters from 20 to 23 inches, add 35 per cent.
For diameters from 24 inches and over, add 40 per cent.

White pine and other common conifers, for all diameters, use the table without change.

29

/0

jxl

12
9
12
13
8
4
7
11
20
21
20
34
27
33
40
37
37
47
52
43
45
39
47
40
44
39
36
34
29

840

The volume tables are based on diameter breast high, which is
the diameter outside bark 4X feet from the ground. This diameter
can bo conveniently measured by means of tree calipers; but calipers

..; are somewhat expensive, and home-made calipers or an ordinary
carpenter's steel square can be used.
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The square is kept horizontal. Both arms are placed in contact
with the tree, the shorter one pointing away from the operator; a
narrow strip of wood can then be laid against the opposite side of
the tree and parallel to the short arm. The diameter of the tree will
then be indicated on the long arm.
When the whole area has been estimated, the operator will have a

tally of the total number of trees of each size and kind on the tract.
Suppose that there are twelve 3-log red oaks 18 inches in diameter
and that the volume table for hardwoods indicates that trees of this
size contain 260 board feet. The 260 is multiplied by 12. The same
thing is done for each of the other sizes for which there is a tally.
This gives, then, the total number of board feet of red oak. The
same thing is done for other kinds of hardwoods, except that after
the total volume has been found it may be necessary to increase it
or decrease it for the different species by the amounts indicated in
the footnote to the table.

PARTIAL ESTIMATES

In case the woodland is so large or the time available is so short
that it is not practicalbe to measure each tree, a partial estimate can
be made. One-quarter of the area may be selected as representing a
fair sample of the whole. The amount of timber on this sample area
may then be multiplied by 4 to get an estimate of the total stand on
the whole tract.
Different methods of measuring part of the stand are possible.

The simplest of these is to layout at regular intervals squares or
rectangles containing a quarter of an acre, or 1 acre, and to measure
all the trees on these plots. If the whole woods contains 50 acres
and if 10plots of an acre each are measured, one-fifth of the area would
be covered; therefore the amount of timber found on these plots
would have to be multiplied by 5 to obtain the total stand.
There is a tendence in locating plots of this kind to select areas

where the timber is better than the average. This must be avoided,
for accurate results. A plot 208 feet square contains very nearly 1
acre, and one 104feet square contains a quarter of an acre.

If the diameter of each tree is to be estimated and not actually
measured and the estimator is working without assistance, he may
stand at a given point and estimate all of the trees within 59 feet of
him. The area of a circle of this size is a quarter of an acre.
The heights, as well as the diameters, of eome 10 to 20 trees are

measured on each acre. These are needed for getting the volume
(board feet, cubic feet, or cords) of a stand. Each height should be
read to the same top diameter limit or to the top of the tree, depending
upon which is specified in the volume table to be used.
A modification of the sample-plot method is the strip method.

Instead of measuring out plots here and there the timber on a strip
66 feet wide is measured. An area of this width and 660 feet long
measures 1 acre. At the end of each acre (every 660 feet, or 4 chains)
a new tally sheet is begun. The timber is estimated in a continuous
strip across the tract. When the boundary of the tract is reached the
estimating crewmeasures off a certain distance (say, 264 feet) at right
angles to the strip, and starting there continues the estimating, this
time going back toward the first boundary line, and so on. This result
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in the gridironing of the tract by.these sample areas in such a way that
almost invariably all classes of timber are tallied in their proper pro-
portion. (Fig. 12.)
The distance between the center lines of the strips determines what

proportion of the tract is covered. If this distance is only 66 feet,
all of the tract has been covered; if it is 132 feet, half of the tract;
264 feet, one-quarter of the tract, and so on.
To estimate timber by the strip method it is necessary to have two

or more men in the estimating crew. The distance along the strip
may be measured with a tape or chain or it may be estimated fairly
closely by pacing. The tallyman walks along the center line of the
strip and the caliper man or estimator measures or estimates the
timber on an area 33 feet wide on each side of the tallyman. If the
trees are actually calipered, it takes longer, of course, than if the
diameters are estimated by the second man. The estimator calls out

(/600 reef)

----- ------ -- - --- - --- --- - - -- - -- -----.- ----- -- ---
Oi.stancebetw~e/1
cenrer.s or striPS

Z6~ reer

--- -- - - - - - --- - -- - ---_. - - - - - ---- --_ ... - --- - ----- .---
------ - -- -- -- --------_. ----------- ----- - - - --- - - ----

! f}Order of' woods

r7nls17in9 poinT

FIGURE 12.-Strip method of estimating 25 per cent of a stand of timber

the species, the diameter, and the height of the tree or number of
logs in it; and the tallyman makes the proper entries.
The greater the proportion of the tract which is covered by the

strip method the more accurate will be the results; and as a rule at
least one-quarter of the area should be included in the strips. This
means that the center lines of the strips should be not more than 264
feet apart. .
For woodlands of 50 acres or less it is recommended that each mer-

chantable tree be estimated separately. For tracts greater in size
either the strip method or the sample-plot method may be used. If
only a rough estimate is desired, the sample-plot method can be used
to advantage in any case, because it is quicker and its accuracy
depends on the care with which the plots are located.

A HOMEMADE DIAMETER MEASURE

A satisfactory substitute for calipers can be easily and quickly made.
The cost of standard calipers from dealers ranges from about $5 to $8.

44012°-31--3
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An ordinary carpenter's square forms.the beam and fixed arm as shown
in Figure 13, A. Cut a strip of wood, B, about 2 inches longer than
the short arm of the square, 1%inches wide, and about half an inch
thick; cut a piece, C, from a board having a groove along one edge.
Screw or nail Band C together as shown in the diagram. A third
piece, D, is fastened first to B and then to C to act as a brace. Both '.
C and D should be mortised so as to lie flush with the square. Make
sure that B is exactly at right angles to C, before finally fastening D
to C. This can be done by sliding C along until B is close to the short
end of the square.
To measure a tree hold the instrument horizontally at a height of 4?~feet above

the ground (breastheight) and so that both the short and long sides are in contact
with the bark. Slide the movable arm over until B touches the tree, being careful
that C stays in close contact with the square. The diameter of the tree can then

C
FIGURE 13.-Two patterns for simple homemade instruments, or calipers, for measuring the diameters

of trees

be read on the scale of the long arm of the square which touches the tree. The
calipers, as described. will need careful handling, since there is nothing to hold the
sliding arm parallel and flush with the square. A couple of pieces of strap iron
may be easily attached to C or to Band D extending over A, as an aid in keeping
the sliding arm in right position. Itwill still be necessary to exercise care in see-
ing that C is kept in close contact with A when reading diameters.
Variations in the material used will doubtless suggest themselves. For example,

the beam (fig. 13, a) and base of the sliding arm c, may be made of strong tongue-
and-groove material, with the tongue of c slightly reduced in order to slide read-
ily. The fixed arm consists of a stick tapered along one side toward the outer end
and fastened (with screws) to the surface of A. A similar piece tapered on the
opposite side (in each case, away from the tree) is fastened to the upper side of c.
It will be necessary to mark and number inches and half-inches on the beam.
Some simple device may be added to hold the sliding arm flush with the beam
when in use. This has been found to be an easily made and serviceable instru-
ment.

A HOMEMADE HEIGHT MEASUREMENT

An instrument for measuring the heights of trees can easily be
made at practically no cost. (Fig. 14.)
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Take a piece of half-inch board 7 by 9 inches and plane it smooth
on all sides. Draw the line AB three-eights of an inch from the lower
edge and parallel to it. Two inches from the left end of the board
draw CD at right angles to AB. Make a mark at E, 6Xinches from
D, and another at F, 3Ysinches from D. Now draw a line JK through
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FIGURE 14.-A simple homemade instrument for measuring heights of trees

F parallel to AB. Start at D, layoff inches and quarter inches on
AB in both directions, marking D as zero and putting down the num-
ber of inches from D to each inch mark. Do the same for the line
JK. .Take a brad or small nail and drive it in carefully on the
line JK about an inch from the edge of the board. Drive it in until
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the point comes out on the back of the board; then pull it out and
drive it in from the back until the point sticks out about one-fourth
inch form the face of the board. File off or cut off with pliers any
part of the brad that projects from the back of the board. In the
same way insert another brad near the other end of the line JK.
These brads are the sights, and it is important that they be straight
and true.
Now take a piece of straight, heavy wire 10 inches long and bend

one end of it into a loop about an eighth of an inch in diameter. The
center of the loop should be in line with the straight part of the wire
thus: ©== not thus g==' Fasten this piece of wire loosely to

the board at E with a half-inch screw, so that it will swing freely
when the board is on edge. The loop should be big enough to fit
loosely over the shank of the screw, but small enough so that it will
not slip off over the head. .
Screw a piece of wood about 6 inches long, 1 inch wide, and half

an inch thick to the back of the board to serve as a handle, and the
height measure is complete.

How to use it.--To measure the total height of a tree, stand at a
distance of 100 feet from it and hold the instrument in the right
hand in such a way that the pendulum swings freely but very near
the board. Sight along the brads at the top of the tree and let the
pendulum come to rest. Then with the left hand press the pendulum
against the board without giving it a chance to change its position.
Now read off the number of feet in height on the lower scale. If
the wire crosses the line 5 inches from the point D, it indicates that
the tree is five 16-foot logs, or 80 feet, high above the level of the eye.
Now sight at the foot of the tree and take another reading. If the
pendulum hangs to the left of D, that is, between A and D, add the
amount indicated to the first reading, and the result will be the total
height of the tree. Thus, if it hangs half an inch to the left of D,
add half a log, or 8 feet, to the first reading, making a total of five and
one-half logs, or 88 feet. But if the eye is below the foot of the tree,
the wire will hang to the right of D (between D and B) and then the
amount of the second reading should be subtracted from the amount
of the first. Thus, if the first reading is 96 feet and the second is 12
feet (to the right of D), the total height of the tree will be 96 less 12,
or 84 feet. If the tree is less than about 75 feet high, or if it is diffi-
cult to see the top at a distance of 100 feet, the observer should stand
50 feet from the tree, but in this case the readings are on the line JK.
When the instrument is sighted the pendulum' can be kept in

position by tilting the hand slightly to the right. This brings the
wire against the board and holds it in place so that a reading can be
obtained. Care should be taken, however, so that the wire will not
slip after the board is tilted.
In the example given, the total height of the tree has been meas-

ured. It is often of more practical importance to measure the height
to a point on the tree beyond which there is no merchantable saw
timber. This measurement is made in the same way as that de-
scribed above, except that the instrument is pointed at what will
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be the top of the last log when the tree is cut, and then at the point
where the top of the stump will be.

ESTIMATING CORDWOOD

Cordwood can be estimated without volume tables in much the
same way as saw timber. The diameter of the stick is measured
at the middle outside bark instead of at the small end inside bark.
The figures below show the volume in cubic feet of 4-foot sticks of
ordinary dimensions.
Diameter of sticks (inches) __ 2 3 4 5 6 7 8 9 10 11 12
Solid contents (cubic feet) 0.1 0.2 0.3 0.5 0.8 1.1 1.4 1.8 2.2 2.6 3·.1

The branches, or that part of the stem which is suitable for cord-
wood, may be laid off by eye into 4-foot lengths, then the diameter
at the middle of each of these is estimated and tallied on a sheet of
paper ruled in squares. The total number of sticks of any size is mul-
tiplied by the number of cubic feet corresponding to that size, which
is obtained from the table; and this is continued until the total
volume of each class of sticks has been obtained. These volumes
added together give the total number of cubic feet in the tree or trees
under consideration.
Though a cord contains 128 cubic feet, the space occupied includes

both wood and air. The actual solid contents of a cord averages only
about 70 per cent of this amount, or 90 cubic feet for wood of average
size. To obtain the number of cords it is necessary, then, to divide
the total number of cubic feet by 90. For small sticks, where the
average diameter is 4 inches or less, a converting factor of 80 cubic feet
per cord should be used; in the case of larger sticks, 10 inches or over
in diameter, the converting factor may run as high as 100 cubic feet
per cord. For ordinary firewood sizes 90 cubic feet will be satis-
factory. Crooked, rough sticks can not be piled as closely as straight
smooth sticks, therefore a certain quantity of crooked wood will make
a greater number of cords than the same amount of straight wood.
There are usually about 500 board feet in a cord. Thus 10 cords of

medium-sized pulpwood, containing 500 board feet per cord are
equivalent to 5,000 board feet. Large-sized wood, however, might
contain 600 board feet to the cord, so that 10 cords would be equiva-
lent to 6,000 board feet. Crooked wood contains somewhat less than
500 board feet, and very close sawing of the timber may give an equiv-
alent as high as 675 board feet.
In some cases it may be desirable to know how much the volume

will be reduced by peeling cordwood. The thinnest barked trees
usually have at least 6 per cent of the total volume in the form of
bark, and from this it ranges up to 30 per cent. .

FINDING THE SALE VALUE OF STANDING TIMBER

Woodland owners often sell their timber without having a suffi-
cient knowledge of its market value to protect their interests, and
suffer loss in consequence.' Such loss can be avoided only by a care-
ful and thorough study of all available markets.
The value of a standing tree is mainly affected by the kind or

species of the tree and its size, soundness, straightness, and location
or accessibility to market.
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IMPORTANT STEPS

The following steps may be of assistance in acquiring a knowledge
of the sale value of timber:
(1) Take advantage of the experience of neighbors who have

recently sold timber 01' have otherwise informed themselves in regard ~.
to good markets and current prices.
Doubtless the preponderance of poor bargains over good ones has

something. to do with the proverbial reticence of farmers on the
subject of their timber sales. It is not unusual to find cases where
adjacent farmers have sold approximately the same grade of material
at about the same time for widely different prices. In communities
where the cooperative spirit is strong, stumpage values usually become
pretty well known.
(2) Apply to the State forester, the county agricultural agent, or

any other available 'public official or personal agency for sources of
information and advice regarding possible markets and timber prices.
(3) Employ the services of some reliable man who has made a

special study of market prices of logs and lumber. The saving gained
thereby, unless the owner has had much experience along that line,
may amount to from 10 to 40 times the cost of the examination.
The opportunity in this field is particularly promising. In most

sections where timber has been sold to any extent in the past, men of
the necessary qualifications can be found whose employment by the
day or the job would be of very real assistance to owners of timber
and enable them to keep up with market conditions.
(4) Get into touch, through correspondence, with outside buyers,

and thus awaken competition among as many prospective purchasers
as possible. A live effort along this line will often bring about an
open market for standing timber.
(5) Determine the value of the material by reference to current

market prices and the total cost of putting it on the market.
STUMPAGE VALUE

The sale value of standing timber, known as its stumpage value, is
of primary importance to the owner. Many small timber sales are
based upon the value of timber in the standing tree, rather than
on its later value when cut and placed on the market in the form of
cordwood, ties, poles, bolts, logs for further manufacture, or lumber.
With a knowledge of the market price and the cost of getting the

material from the stump to the market the owner is in a position
to ascertain by a simple calculation the value of his standing timber.
This is the difference between the value of the product on the market
and the total cost of marketing, including a reasonable profit on the
operation, which may fairly be placed at from 20 to 30 pel' cent on
the combined investment in timber, labor, and lumbering equipment.
For example, if average mill-run red-oak lumber is worth $40

per thousand feet at a market point and the total cost of logging,
sawing, and hauling, including a fair profit on the business is $26,
the value of the standing timber is $14 per thousand board feet. In
the same manner the stumpage value of poles, ties, and other primary
timber products may be obtained. If a 35-foot pine pole is worth
$5 delivered at a loading point along the railroad, and the cost of
logging and hauling, plus a profit of 20 per cent on the operation,
is $3.10, the stumpage value is $1.90. Likewise, if the average value



MEASURING: AND MAlfKE'I'ING FARM TIMBER 37
of a grade 5 white-oak tie is $1 and the cost of cutting, hewing, and
hauling, plus a fair profit, is 65 cents, the stumpage value would be
3.5 cents. Maple and beech cordwood, selling for $7 per cord in a
given town and costing $2 for cutting, $3 for hauling, and 50 cents
profit, a total of $5, has a stumpage value of $1.50 per cord.
The value of timber in the tree is affected by its location and

accessibility, since these determine largely the cost of production and
marketing. The distance, character of the road, and daily hauling
capacity of a team and wagon are factors to be taken into account.
Through improved methods of logging and transportation, timber
becomes relatively more accessible, and the cost of production is
reduced, its stumpage value being then increased. Efficiency of
labor, teams and machinery employed in logging, economy in utilizing
material and conducting the operation, and skill in securing the best
market for the product, whether sold in the log or in a manufactured
state, all count as factors in raising the value of standing timber.
TABLE 12.-Equivalent lumber values of different grades oj ties sold at various prices
[Cost of sawing assumed to he $8 per thousand board feet for i-Inch lumber, ann 20 cents pel' tie. Loss of

one-fifth the timber scale by sawing i-inch lumoer as compared with sawing the material in La ties]

Price rocol v~d per tie

Grade of tie $0. 30 I ~O. 40 I ~O. 50 I 00. GO I 00. 70 I $0. 80 I $0. 90 I $1. 00 I $1. 10 I ,;1. 20 I $1. 30
Value POl' thousand board rect, l-Inch lumber

No. I: Size, 6 by 6
inches by 8 feet (con-
tents, 24 board feet or
42 ties per M board
feet) _. ________________$13.25 $18.50 $23.75 $29.00 $34.25 $39.50 $44.75 $50.00 $55.25 $60. ,,0 $65.75

No. 2: Size, 6 by 7
inches by 8 feet (con-
ten ts, 28 board feet or
36 ties per M board
feet) __________________ 12.60 17.10 21. 50 26.00 30.50 3,1.00 39.50 44.00 48.50 53.00 57.50

No.3: Size, 6 by 8
inches by 8 feet (con-
tents, 32 board feet or
31 ties per M board
feet) __________________ 12.00 15.80 19.65 23.50 27.40 31. 25 33 10 39.00 42.90 46.70 50.60

No. 4: Size, 7 by 8
inches by 872 feet
(contents, 40 board
feet or 25 tics per M

26.75board feet) ____________ 11.20 14,25 17.38 20.50 23.62 29.88 33.00 36.12 39.25 42.38
No. 5: Size, 7 by 9

inches by 8~~ feet
I(contents, 45 board

feet or 22 ties per M
16.25 I 19.00board feet) ... __________ 10.60 13.40 21. 75 24.50 27.25 30.00 32.75 35.50 38.25

In determining stumpage values it is only fair to base the calcula-
tion upon the product of highest value for which the tree is suited.
For example, if white oak is sawed into wagon stock of specified
sizes worth $60 per thousand board feet, the return in stumpage
value is $24 for each thousand feet of lumber sold." It would be
only $10 if the same material had been sawed into ties worth $1
each." Allowing a sawing cost of 20 cents each for ties and $8 per
1,000 feet for sawing 1-ineh lumber, a given amount of log material
will net $22.50, whether sawed into ties (7 by 8 inches by 8h feet)
and sold at $1.10 each or into I-inch lumber at $36.12 per thousand
.feet.7 Table 12 gives the equivalent returns per thousand board

• Allowing a cost of $36 per thousand for production and marketing of 1,000 feet oflumber.
6 Allowing $15 (or 60 cents each) for making and marketing 25 ties, the number of 7 by 8 inch by 8~2 foot

ties derived from the material yielding 1,000 feet of rough lumber, using a saw cutting ~4-inch saw kerf.
'One-fifth of the timber scale is lost by saw kerf with the ordinary circular saw, and therefore a tie con-

taining 40 board feet hy actual scale would yield only 32 board feet of r-tuch lumber.
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feet of l-inch lumber for material worked into ties of different sizes
and sold at various prices. For example, if grade 3 ties (6 by 8
inches by 8 feet) are selling at 90 cents each, the returns are approxi-
mately equal to selling the same material in the form of lumber at
$35.10 per thousand board feet.
1£ the owner takes part in the lumbering, his profits from stump-

age value are increased by profits from the operation proportional
to the extent to which his labor and capital go into the logging,
milling, and marketing of the product. Under certain conditions he
may be able actually to sell the sawed product of his woods. Usually
the farmer is not sufficiently equipped or experienced to accomplish
this profitably. He is able, however, in many cases to market his
timber direct to the consumer in the form of logs (fig. 15), bolts, poles,

F55030

FIGURE 15.-A butt log of which the owner may well be proud, as well as careful to dispose of at a
fair price

piling, and cordwood. In general, an advance in stumpage values of
all woodland products has been in progress throughout the country.
It would be very profitable for the farmer to make a greater effort
to acquaint himself fully with general market conditions and stumpage
values and to place a corresponding value on his timber resources
before making further sales or even local use of his timber.

MARKETING COSTS

The principal operations necessary to get the product from the
stump to the market are:
Cutting, logging, and rough working the trees in the woods. This

includes such operations as cutting logs and bolts, hewing ties, peeling
poles, etc., and often ranking and piling them for convenience. In
case the material is worked up in a portable mill on the ground or near
by, the short haul to the mill should be included here.
Transporting the product of whatever kind to the railroad, wood-

using plant, sawmill, town yard, or other market. The assumption
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here is that the material is sold and shipped considerable distances, so
that it is known to have a certain value at some definite point.
Further manufacture to produce certain kinds of products, such as

sawed lumber, sawed ties, etc. Bolts, hewed ties, poles, mining
timbers, and other products require no further treatment for their
marketing.
Usually local cost figures for logging and rough working are readily

obtainable. The most variable cost is that of hauling and trans-
portation, because of the varying distances, means of transportation,
and differences in weight of different kinds of timber in a green and
seasoned condition. The third item, the expense of sawing lumber,
tics, or other materials before they are considered to be on the market,
is probably the least variable of the three different items. The density
and weight of the wood has a good deal to do with the transportation
and milling items in the marketing costs." Pine and cottonwood, for
instance, cost less to haul and cut than oak and hickory.

MARKETS AND PRICES

The farmer's market will be found at a sawmill, lumber yard,
woodworking plant, railroad station or siding, mining company,
electric-light company, traction company, or general contractor's
office. The market may be local or at some distance. In some
regions where supplies are limited and prices high the stationary saw-
mill, obtaining its raw products by rail and long-haul wagon delivery,

" is superseding the portable mill. This is particularly true in the
regions of oak, hickory, and other more valuable hardwoods.
It is well to have clearly in mind the different prices for wood

products as they advance successively from the tree to manufacture
and market. Thus the stumpage price and the market price, or
base price, stand at the two extremities. Local and f. o. b. prices
are intermediate prices. By" local" price is often meant that which
the buyer would pay for wood material delivered at the railroad or
other supply point. The "f. o. b." price is the price of material "free
on board" cars at some point designated, as f. o. b. mill (fig. 16) or
f. o. b. railroad. It equals the base price, or price on the general
market, minus the cost of freight from the shipping point to the market
point.
Market values of timber products may be learned from local mills

and lumber yards, markets, and jobbers in the cities.
For prices and specifications on crossties, requests should be made

to the local railroad agent or direct to the general purchasing agents,
whose addresses can be obtained from the passenger-service folders
or learned by inquiring at the local stations. Mining companies
furnish similar information in regard to their needs. Poles are
purchased by electric lighting and power companies, electric traction
companies, telegraph and telephone companies, and others, to whom
requests for information should be sent direct. For prices on piling
it would be well to look to the railroad and to dock, wharf, bridge,
and bulkhead contractors in the larger towns and cities. Cord-
wood is purchased by brickmakers, bakeries, lime-kiln operators,
packing houses, and fuel dealers.

, Average marketing costs, itemized separately for lumber, ties, poles, cordwood, and charcoal in New
York will be found in Bulletin 9, Woodlot Forestry, State of New York Conservation Commission, 1913;
also, for white-pine lumber in New nampshire in Extension Bulletin No.3, Marketing White Pine in New
Hampshire, New Hampshire College and Experiment Station, Durham, N. n.
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State foresters, State extension foresters, and local agricultural
county agents are often able to furnish valuable hints and other
assistance in locating buyers of rough materials from the farm wood-
land, and should be consulted by owners desiring such aid.

SHIPPING BY RAIL

When a shipment is made by rail, obtain from the local rail-
road agent the freight rate in carload lots for the given commodity
between the shipping point and the destination. (Fig. 17.) The rate
obtained is then applied to the total weight of the commodity as shown
in Tables 1 to 5. This will give the approximate but not exact cost of
shipment. Rates for shipment in carload lots are generally quoted
pel' 100 pounds, with a stated minimum weight for which payment
must be made. Shipments in less-than-carload lots are impracti-

F23320A

FIGURE 16.- White oak and yellow poplar logs at a veneer plant

cable because of the very high cost. The following example will
illustrate the method: Suppose the freight tariff on "bolts" is 6.3
cents per 100 pounds between two specified railroad points, and a
farmer wishes to ship a carload of dry elm bolts to a cooperage plant
at the given destination. The material weighs 2,400 pounds per
cord 9 and 18 cords are to be loaded on the car. The total weight
will be 43,200 pounds and the cost will be $27.22 for the carload, or an
average of $1.51 per cord. Since 40,000 pounds is the minimum
weight for this class of material on this railroad, the least charge for a
shipment by carload rates would be $25.20. Thus if less than 16.7
cords are loaded on a car, the cost per cord will increase in proportion
as the total weight of the contents falls below the minimum. The
tariff sheet of one railroad lists 58 different commodities under the
heading, "Lumber and forest products," with minimum weight vary-
ing from 34,000 pounds for sawdust and pulp wood to 40,000 pounds
for logs, bolts, and firewood. For the heavy cars over trunk lines,

9Bolts averaging 12 inches in diameter and 3 feet long, making a short cord 3 feet in width. (See 'I'able 2.)



MEASURING AND MARKETING FARM TIMBER 41

and to certain destinations, minimums up to 60,000 pounds are
quoted. Cars may not be loaded in excess of 10 per cent of their
marked weight capacity. Usually the rate is about the same for the
principal kinds of timber products over the same haul. Tables 13

F39275A

FIGURE 17.-llickory stock 40 inches long for ax, pick, and sledge bandies

and 14 show the approximate cost of shipping logs and lumber, per
1,000 board feet, both green and air dry, of different species, at rates
of from 2 to 10 cents per 100 pounds.
In selling logs and other products to outside markets it is a good

, thing to effect the sale at a price for the material delivered at the

F40091A

FIGURE lB.-Red oak for cooperage and piling, hickory blocks for automobile spokes, and mixed hard-
wood saw logs at a country shipping point

railroad, either in the yard or aboard the cars. (Fig. 18.) Then the
buyer, rather than the farmer, handles the shipping end of the business.
The chances are that by this arrangement the farmer may realize
more profit than if he had sold f. o. b. the destination point.
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TABLE l3.-Cost of shipping logs, green and air-dry, per 1,000 board feet (Doyle
scale), at rates of from 2 to 14 cents per 100 pounds

[Costs given are for logs measuring 18inches in diameter at the small end. For 12-inch logs add 40 per cent
and for 24-inch logs subtract 15 per cent of the costs given. Weights used are those shown in Table 1]

Rates in cents per hundred pounds

Specie, 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 1~ I 13 I 14

Cost of sbipping 1,000 board feet

IIarrlwoods
Ash:
Green ______________ $1. 54 $2.31 $3.08 $3.85 $4.02 $5.39 $0.16 $6.93 $7.70 $8.47 $9.24 10.01 $10.78
Air-dry ___________ I. 36 2.04 2.72 3.40 4. OS 4.76 5.44 6.12 6.80 7.48 8.16 8.84 9.52

Basswood:Green ____________ 1.32 1. 98 2.64 3.30 3.96 4.62 5.28 5.94 6.60 7.26 7.92 8.58 9.24
Air-dry ___________ .82 1. 23 1. 64 2.05 2.46 2.87 3.28 3.69 4.10 4.51 4.92 5.33 5.74

Beech:
Green ____________ 1. 78 2.07 3.56 4.45 5.34 6.23 7.12 8.01 8.90 9.79 10.68 11.57 12.46
Air-dry ___________ 1.40 2.10 2.80 3.50 4.20 4.90 5.60 6.30 7.00 7.70 8.40 9.10 9.80

Birch, yellow:Green ____________ 1.84 2.76 3.68 4. eo 5.52 6.44 7.36 I 8.28 9. "0 10.12 11.04 11.96 12.88
Air-dry ___________ 1.44 2.10 2.88 3.60 4.32 5.04 5.76 6.48 7. "0 7.92 8. C4 9.36 10.08

Cherry, black: 1Green ____________ 1. 46 2.19 2.92 3.65 4.38 5.11 5.84 6.57 7.30 8.03 8.70 9.49 10.22
Air-dry ___________ 1.10 1. 74 2.32 2.90 3.48 .4.00 4.64 5.22 5.80 6.3S 6.90 7.54 8.12

Chestnut: __________
Green ____________ 1.76 2.04 3.52 4.40 5.28 6.10 7.04 7.92 .8. [0 9.68 10.56 11.44 12.32
Air-dry ___________ .98 1. 47 1.96 2.45 2.94 3.43 3 9214.41 4.90 5.39 5.88 C 37 6.86

Cottonwood: 'Green _________ w __ 1. 50 2.25 3.00 3.75 4.50 5. :ZS 6.00 6.75 7.50 8.25 9.00 9.75 10.50
Air-dry ___________ .88 1. 32 1. 76 2. ~O 2.64 3.08 3.52 3.96 4.40 4.84 5.28 5.72 0.16

Elm:_
8.30 I 9. 13Green ____________ 1. 06 2.49 3.32 4.15 4.98 5.81 6.64 7.47 9.96 10.79 11.62Air-dry ___________ 1.~O 1. 80 2.40 3.00 3.60 4. ~O 4.80 5.40 6. CO 6.60 7.20 7.80 8.40

Gum red'
Gr~en __._________~ ],50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7. to 8.25 9.00 9.75 10.50
Air-dry ___________ 1. 10 1. 65 2. ~O 2.75 3.30 3.&5 4.40 4.95 5. to 6.05 6. CO 7.15 7.70

Hickory:
Green ____________ 2.06 3.09 4.12 5.15 6.18 7. ~1 8.24 9. ~7 :0.30 11.33 12.36 13.39 14.42
Air-dry ___________ 1. ce 2.49 3.32 4.15 4.98 6. ~1 6. C4 7.47 8.30 9.13 9.96 10.79 11.62

Maple, sugar:Green ____________ I. £0 2.70 3. CO 4.50 5.40 6.30 7. "0 8.10 9. 00 9.90 10.£0 11. 70 12. eo
Air-dry ___________ 1.40 2.10 2. La 3.50 4. ~O 4.90 5. CO 6.30 7.00 7.70 8.40 9.10 9.80

Oak, rod:Green ____________ 2.06 3.09 4.12. 5.15 6.18 7.21 8.24 9. "7 10.30 11.33 12.30 13.39 14.42
Air-dry ___________ 1.40 2.10 2.80 3.50 4. :00 4.90 5. eo 6.30 7.00 7.70 8.40 9.10 9.80

Oak, white:Green ____________ 2.00 3.00 4.00 5.00 5.00 7.00 8. 00 9. 00 JO.OO 1l.00 12.00 13.00 14.00
Air-dry ___________ I. 54 2.31 3.08 3.85 4.62 5.39 6.10 6.93 7.70 8.47 9. ~4 10.01 10.78

Sycamore:
Green ____________ 1. 68 2.52 3.36 4. ~O 5.04 5.88 6.72 7.56 8.40 9.24 10.08 10.92 11.76
Air-dry ___________ 1. 16 1. 74 2.32 2.90 3.48 4.06 4.64 5.22 5.80 6.38 6.96 7.54 8.12

Yellow poplar:Green ____________ 1. 22 1.83 2.44 3.05 3.66 4.27 4.88 5.49 6.10 6.71 7.32 7.93 8.54
Air-dry ___________ .90 1. 35 1.80 2.25 2.70 3.15 3 CO 4.05 4.50 4.95 . 5.40 5.85 6.30

Tupelo: 3Green ____________ 2.10 3.15 4.20 5.25 6.30 7.35 8.40 9.45 10.50 11.55 12.CO 13.65 14.70Air-dry ___________ 1. 18 1. 77 2.36 2.95 3.54 4.13 4.72 5.31 5.90 6.49 7.08 7.67 8.26
Walnut:Green ____________ 1. 66 2.49 3.32 4.15 4.98 5.81 6.64 7.47 8.30 9.13 9.96 10.79 11.62
Air-dry ___________ 1. 14 1.71 2.28 2.85 3.42 3.99 4.56 5.13 5.70 6. ~7 6.84 7.41 7.98

Softwoods
Fir, Douglas:Green ____________ 1. "2 1.83 2.44 3.05 3.66 4.27 4.88 5.49 6.10 . 6.71 7.32 7.93 8.54Air-dry ___________ 1. 08 1. 62 2.16 2.70 3.24 3.78 4.32 4.86 5.40 5.94 6.48 7.02 7.56
Pine, longleaf:.Green ____________ 1.54 2.31 3.08 3.85 4.62 5.39 6.16 6.93 7.70 8.47 9.24 10.01 10.78Air-dry ___________ I. 36 2.04 2.72 3.40 4.08 4.76 5.44 6.12 6.80 7.48 8.16 8.84 9.52
Pine, Norway (red):Green ____________ 1.36 2.04 2.72 3.40 408 4.76 5.44 6.12 6.80 7.48 8.16 8.84 9.52Air-dry ___________ 1. 10 1. 65 2.20 2.75 3.30 3.85 4.40 4.95 5.50 6.05 6. eo 7.15 7.70
Pine, shortleaf:
Green ____________ 1.44 2.16 2.88 3.60 4.32 5.04 5.76 6.48 7.20 7.92 8.64 9.36 10.08Air-dry ___________ 1.16 1. 74 2.32 2.90 3.4S 4.06 4.64 5.22 5.80 6.38 6.96 7.54 8.12

Pine, white:Green ____________ 1. 26 1. 89 2.52 3.15 3.78 4.41 5.04 5.67 6.30 6.93 7.56 8.19 8.82Air-dry ___________ .86 1. 29 1. 72 2.15 2.58 3.01 3.44 3.87 4.30 4.72 5.16 5.59 6.02
Spruce, rod:Grcen ___________ J. 08 1. 62 2.16 2.70 3.24 3.78 4.32 4.86 5.'40 5.94 6.48 7.02 7.5Air-dry ___________ .92 J. 38 1.84 2.s0 2.76 3.22 3.68 4.14 4. eo 5.06 5.52 5.98 6.44

1 Silver maple is about the same as black cherry, which may be substituted.
2 For willow use figures for cottonwood, adding 10 per cent for green and subtracting 8 per cent for dry.
3 For black gum use figures for tupelo. -
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•
TABLE 14.-Cost of shipping 1-inch lumber, green and air-dry, per thousand board

feet, at rates of from 2 to 14 cents per hundred pounds
[Weights used are those given in Table 1]

Rates in cents pel' hundred pounds

Species 2 I 3 I 4 I 5 I 6 I 7 I 8 1.9 I 10 I 11 I 12 I 13 I 14

Cost of shipping 1,000 board feet

Hardwoods
Ash:Greon _______________$0.80 $1.20 $1. 60 $2.00 $2.40 $2.80 $3.20 $3.60 $4.00 $4.40 $4.80 $5.20 $5.60Air-dry ___________ .70 I. 05 1.40 I. 75 2.10 2.45 2.80 3.15 3.50 3.85 4.20 4.55 4.90
Basswood:
Green _____________ .68 I. 02 1.36 I. 70 2.04 2.38 2.72 3.06 3.40 3.74 4.08 4.42 4.76Air-dry __________ .42 .63 .84 I. 05 I. 26 I. 47 I. 68 I. 89 2.10 2.31 2.52 2.73 2.94Beech: ______________
Green ____________ .92 I. 38 1.84 2.30 2.76 3.22 3.68 4.14 4.60 5.06 5.52 5.98 6.44Air-dry ___________ .72 1.08 I.44 1.80 2.16 2.52 2.88 3.24 3.60 3.96 4.32 4.68 5.04

Birch, yellow:Green. ___________ .96 1.44 1.92 2.40 2.88 3.36 3.84 4.32 4.80 5.28 5.76 6.24 6.72Air-dry ___________ .74 1.11 1.48 I. 85 2.22 2.59 2.96 3.33 3.70 4.07 4.44 4.81 5.18
Cherry, black.!Green ____________ .76 1.14 I. 52 I. 90 2.28 2.66 3.04 3.42 3.80 4.18 4.56 4.94 5.32Air-dry ___________ .60 .90 1.20 I. 50 I. 80 2.10 2.40 2.70 3.00 3.30 3.60 3.90 4.20
Chestnut:
Green .92 I. 38 I. 84 2.30 2.76 3.22 3.68 4.14 4.60 5.06 5.52 5.98 6.44Air-dry __________ .50 .75 1.00 I. 25 1.50 I. 75 2.00 2.25 2.50 2.75 3.00 3.25 3.50

Cottonwood:'
Green ____________ .72 1.08 1.44 1.80 2.16 2.52 2.88 3.24 3.60 3.96 4.32 4.08 5.04Air-dry ___________ .44 .66 .88 1.10 I. 32 1.54 I. 76 I. 98 2.20 2.42 2.64 2.86 3.08

Elm:
Green ____________ .86 1.29 1.72 2.15 2.68 3.01 3.44 3.87 4.30 4.73 5.16 5.59 6.02Air-dry ___________ .62 .93 1.24 I. 55 1.86 2.17 2.48 2.79 3.10 3.41 3.72 4.03 4.34

Gum, red:Green ____________ .78 1.17 I. 56 I. 95 2.34 2.73 3.12 3.51 3.90 4.29 4.68 5.07 5.46Air-dry ___________ .56 .84 1.12 1.40 1.08 I. 96 2.24 2.52 2.80 3.08 3.36 3.64 3.92
Hickory:

Green ____________ 1.04 1.56 2.08 2.60 3.12 3.64 4.16 4.68 5.20 5.72 6.24 6.76 7.28Air-dry ___________ .86 1.29 1. 72 2.15 2.58 3.01 3.44 3.87 4.30 4.73 5.16 5.59 6.02
Maple, sugar:Green ____________ .94 1.41 1.88 2.35 2.82 3.29 3.76 4.23 4.70 5.17 5.64 6.11 6.58Air-dry ___________ .72 1.08 1.44 1.80 2.16 2.52 2.88 3.24 3.60 3.96 4.32 4.68 5.04
Oak, red:
Green ______. _____ 1.08 I. 62 2.16 2.70 3.24 3.78 4.32 4.86 5.40 5.94 6.48 7.02 7.56Air-dry ___________ .72 I. 08 1.44 I. 80 2.16 2.52 2.88 3.24 3.60 3.96 4.32 4.68 5.04

Oak, white:Green. ___________ 1.04 1.56 2.08 2.60 3.12 3.64 4.16 4.68 5.20 5.72 6.24 6.76 7.28Air-dry. __________ .80 I. 20 I. 60 2.00 2.40 2.80 3.20 3.60 4.00 4.40 4.80 5.20 5.60
Sycamore:

Green ____________ .86 1.29 I. 72 2.15 2.58 3.01 3.44 3.87 4.30 4.73 5.16 5.59 6.02Air-dry. __________ .60 .90 I. 20 1.50 I. 80 2.10 2.40 2.70 3.00 3.30 3.60 3.90 4.20
Yellow poplar:
Green ____________ .64 .96 1.28 I. 60 I. 92 2.24 2.56 2.88 3.20 3.52 3.84 4.16 4.48Air-dry ___________ .48 .72 ..96 I. 20 I. 44 1.68 I. 92 2.16 2.40 2.64 2.88 3.12 3.36

Tupelo: a
Green ____________ 1.10 I. 65 2.20 2.75 3.30 3.85 4.40 4.95 5.50 6.05 6.60 7.15 7.70Air-dry ___________ .60 .90 1.20 11.50 I. 80 2.10 2.40 2.70 3.00 3.30 3.60 3.90 4.20

Walnut:Green ____________ .86 1.29 1.72 2.15 2.58 3.01 3.44 3.87 4.30 4.73 5.16 5.59 6.02Air-dry ___________ .60 .90 1. 20 1.50 1.80 2.10 2.40 2.70 3.00 3.30 3.60 3.90 4.20
Softwoods

Fir, Douglas:Green ____________ .62 .93 1.24 I. 55 I. 86 2.17 2.48 2.79 3.10 3.41 3.72 4.03 4.34Air-dry ___________ .56 .84 1.12 I. 40 I. 68 1.96 2.24 2.52 2.80 3.08 3.36 3.64 3.92
Pine, longleaf:Green ____________ .80 I. 20 1. 60 2.00 2.40 2.80 3.20 3.60 4.00 4.40 4.80 5.20 5.60A ir-dry ___________ .70 1.05 1.40 1. 75 2.10 2.45 2.80 3.15 3.85 3.85 4.20 4.55 4.90
Pine, N erway (red):Green ____________ .70 I. 05 I. 40 I. 75 2.10 2.45 2.80 3.15 3.50 3.85 4.20 4.55 4.90Air-dry ___________ .56 .84 I. 12 I. 40 1.68 I. 96 2.24 2.52 2.80 3.08 3.36 3.64 3.92
Pine, shortleaf:Green ____________ .74 1.11 I. 48 I. 85 2.22 2.59 2.96 3.33 3.70 4.07 4.44 4.81 5.18Air-dry ___________ .60 .90 1.20 I. 50 I. 80 2.10 2.40 2.70 3.00 3.30 3.60 3.90 4.20
Pine, white:Green _____~______ .64 .96 1.28 1. 60 I. 92 2.24 2.56 2.88 3.20 3.52 3.84 4.16 4.48Air-dry ___________ .44 .66 .88 1.10 I. 32 1.54 I. 76 I. 98 2.20 2.42 2.64 2.86 3.08
Spruce, red:Green ____________ .56 .84 1.12 1.40 I. 68 1 96 2.24 2.52 2.80 3.08 3.36 3.64 3.92Air-dry ___________ .48 .72 .96 I. 20 I. 44 I. 68 1.92 2.16 2.40 2.64 2.88 3.12 3.36

l' For Sliver maple use figures for black cherry, SJDcethe weights are about the same.
, For willow use figures for cottonwood, adding about 20 per cent for green lumber .
.. For black gum use figures for tupelo, since the weights are about the same •
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The amount of forest products of any kind that can be shipped in
or on a car varies with both the cubical and weight capacity of the
car. The approximate amounts of different kinds of forest products
that can be shipped in the average 60,OOO-poundcapacity car are
given below.
Lumber:

Rough board feet , _ 15, 000-18, 000
Finished do, ___ 17,000-20, 000

Logs:
Large, 24 inches do _
Small, 12 inches " do _

Bolts or butts cords__
Cordwood, 4 feet , do__
Stove wood, 16 inches '_ranks __
Mine timber. (See Posts, Poles, Logs.)
Poles or piling pieces__
Ties:

7 by 9 inches by 8?~feet , do _
6 by 8 inches by 8 feet do _
5 by 6 inches by 5?~feet (mine tie) do _

Posts:
4-inch top, 7 feet ~ _
6-inch top, 8 feet _

Tanbark cords__
Sawdust tons __

WHEN TO SELL

Woodland owners do not always bow when to sell standing timber
and when to use it for local needs. In some localities it unquestion-
ably pays the farmer better at all times to sell it, particularly the more
valuable kinds. For example, in the central hardwood region farmers
sell their select yellow poplar trees profitably and with the money pur-
chase and haul back to the farm for distances of from 4 to 8 miles
southern pine siding for their houses and barns. On the other hand,
there are too often instances where one finds choice white oak of the
best quality for veneer or furniture stock sawed up into posts for the
farm.
The owner should keep in touch with market conditions in order

that he may market his product to the best advantage. With rarely
an exception the timber is not dying, decaying, or "going back" by
fungous or insect attack at the rapid rate alleged by buyers, who,
obvioulsy, desire to buy as cheaply as possible; and, unless it is over-
mature, it is increasing yearly in volume and value. Cutting during
the early period often represents a real sacrifice in financial returns.
The approximate age at which trees should be cut in order to secure
the highest net money returns per year is very different for different
- species. Thus cottonwood, ash, and yellow poplar become commer-
cially valuable at much earlier ages than white oak and black walnut.
When other farm work is least pressing the farmer should give

attention to estimating, measuring, cutting, marketing, and selling
his timber. Spare help and time to supervise the work make the
winter a favorable season. It is easier to haul logs on the snow than
over ordinary roads, and the logs are less liable than at any other
time of the year to deteriorate quickly through attacks of insects of
fungi.
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t
HOW TO SELL

. In managing his woodlands, it is essential for the farmer to keep in
mind as his timber crop the rough timber products, including logs,
bolts and billets, piling, poles, crossties, posts, and cordwood. The
farmer should so far as possible cut or harvest his own timber crop in
the form of rough products. Thus, along with his timber he will sell
his labor and that of his team or truck. This is the way he does with
his wheat, cotton, or corn. Cutting his own timber products means
an increased money income and also the woods left in better condition
for growing another timber crop. He should, as a rule, keep out of
the sawmill business and be a producer and not a manufacturer of
timber products. The exception is the farmer who carries on a saw-
mill business during the off months, providing himself with a winter
business and a supply of lumber for himself and the community.
The choice of methods of selling will depend largely upon the kind

of timber and the owner's knowledge of its value, his past experience,
and the condition of the market. Timber products are sold either
in the standing tree or in a more or less roughly manufactured con-
dition. Except when sold by the lot or lump, sales are based upon
a measure by log scale or lumber tally or upon individual count of
units of designated size or character.

SELLING BY LOT OR LUMP

Timber sold by the lot, boundary, or tract is either "lumped off"
to include a designated tract or sold on an acreage basis.
This method has prevailed over all others, particularly in the

rougher and less settled districts. As a rule it is strongly favored
by the purchaser because in such a transaction his better knowledge
of both timber yields and values gives him an advantage over the
average owner. Many examples of the sacrifice by the owner of a
large share of the value of the timber can be found in nearly any
wooded region. On account of greater competition among purchasers
and an increase in timber values, sales of standing timber by the lot
or lump are now being made with better profit than formerly.
In using this method. it is very important in advance of the sale

(1) to secure a good estimate of the amount, quality, and unit value
of each kind of product in the stand; (2) to get bids from as many
buyers as possible; and (3) to have an agreement clearly specifying
the restrictions in regard to the manner and amount of cutting, so
as not to impair the producing power of the forest. The sale may
include only trees above a specified minimum diameter limit, or
such trees as have been previously marked by the owner for cutting.
Suggestions of conditions which mayor may not be included in the
timber sale, according to the local conditions and the wishes of the
owner, will be found on pages 49 to 51. When safeguarded in the
manner suggested above, this method becomes one of the safest and
most satisfactory of all methods of selling and should receive full
consideration when sales are contemplated.
Selling by lump eliminates the anxiety and misunderstandings

attending sales by log-scale measurement. If competition is keen,
it is likely that nearly or quite the full value of the timber will be
reached in the bids. By this method, however, the owner foregoes
the opportunity of profitable employment for himself and his teams
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which he would have if he logged the material and sold it after
hauling it to the mill or shipping point. ,.
Unless restricted by the terms of the agreement, the buyer usu-

ally cuts very closely. Selling by the lot is therefore a good method
to use where the owner intends to clear the land for other uses. For
the same reason, if the land is to be kept in timber, the owner should
make provision in the contract of sale to retain sufficient control over
the logging operations to protect the young growth and provide for
a future crop. The importance of care in cutting, on account of its
effect upon the succeeding growth and production of the stand, can
hardly be overstated.

SELLING BY LOG SCALE

Timber is sold at a certain price per thousand board feet,'measured
in the log.'? It is sold either "in the tree," in which case the value
of the standing timber is all that is considered, or in the log, cut and
delivered at some designated point, in which case the price is based
on the stumpage value plus the labor of cutting and transportation.
The chief concern of the owner in selling his standing timber by

this method is to determine in advance the true value and price to
be charged per unit of measure. This may be secured as (1) an aver-
age or "woods run" for the entire lot, or (2) separated by species
and, if desired, by grades under each. The latter is the more accurate
and satisfactory method. (See p. 23.) How to ascertain stump-
age values is discussed on page 36. The owner has the choice of
selling only selected and marked trees, or all trees above a certain
diameter limit and none others, or, if he chooses, all merchantable
trees. Selling only marked trees gives very goood results indeed
when the selection is properly done; selling to a diameter limit follows
in preference; selling all merchantable trees should not be used in
connection with this method, but restricted to sales by the lump or
lot, in-order to secure full utilization of the lower grades.
Selling standing timber, to be paid for on the basis of the amount

determined by scaling up the logswhen cut, is one of the most common
of methods. A good many sales are made where the owner cuts and
delivers the logs to the the mill or shipping point. Because the aver-
age farmer is not usually equipped to do an extensive business of
this character, the method is mostly confined to relatively small sales
and often to the higher-priced woods, such as white oak, yellowpoplar,
white ash, or black walnut. (Fig. 19.) In selling by the log, the
owner who measures and grades his timber," even though he does
it roughly, has an advantage over one who is obliged to accept without
a check the scale and inspection of the purchaser. In case he has
not sufficient experience himself, it will usually pay the owner to hire,
if necessary, a competent person to give him instruction in the work.

SELLING BY COUNT

Poles, piling, crossties, small mining timbers, cordwood, etc., are
sold by individual count of units of specified sizes." The smaller
sizes of bolts, for example, are sold the same s fuel wood by the cord.

11 In regions where sales are small and values high, it is Irequently customary to buy and sell timber by
the hundred rather than by the thousand board leet.
11 See p. 19 for scaling and p, 3 lor grading. ,I
" See pp. 7 to 19 lor specifications.
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Because of its simplicity and ease of application, the method has
much to recommend it for use wherever it can be applied in timber
sales.

SELLING BY LUMBER TALLY

There are two ways of selling timber to be paid for according to
the amount of lumber sawed from it in the mill. In the one case, the
owner takes no part in the logging and sawing, but disposes of his
standing timber at a stumpage price per thousand feet of lumber
actually produced at the milll. This method of sale is desirable
where conditions are such that the material can be more easily
or more reliably measured and checked after leaving the. saw than
while in the log. It is more applicable also to stands of timber
consisting of only a few species than to a mixture of many different
kinds. Since mill scales as a rule show from 15 to 30 per cent over-

F39282A

FIGURE 19.-A black walnut log, 35 inches in top diameter by 12 feet in length, which brought $135
per thousand feet, or $95,85 for the log, at the railroad. (The original owner, a farmer, sold' the
whole tree, standing, for $50; the buyer felled it, at a cost of $15, and sold it there for $138.26; it was
resold without being moved for $164.84, and later sold to a large sewing-machine factory)

run in excess of log scales in common use, the owner secures returns
on the full amount of the product sold. In the other case the owner
personally takes charge of the logging and milling and markets the
manufactured product. If successful in marketing, he secures the
full value of his stumpage and, in addition, a share in the profits
derived from the operations of logging and manufacturing. Time,
knowledge, and experience necessary to supervise the actual opera-
tions or contract for parts of it and capital to finance and carryon
the work are requisites.
In this connection it should be clearly recognized that primarily

the farmer is a producer and not a manufacturer. His concern,
therefore, is in producing and disposing of the raw product, or the
timber as it stands in the tree, rather than in logging and' milling.
However, with teams, wagons, and spare labor available, particularly
during the winter months, he can often find profitable employment
in logging, or at least in hauling the logs to the mill or shipping point.
The sawing must usually be contracted for, because the investment
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in sawmill and power outfit would entail too great an expense. In
milling and selling, the farmer usually works at a great disadvantage,
because he must compete with men whose entire time is devoted to
the business. Unless the owner has a definite contract before begin-
ning sawing, he is very likely to find hinnself later on with lumber
on his hands for which there is little demand.

EXAMPLES OF MARKETING

The advantage to be gained through a knowledge ofmarketing
timber is best shown by a few actual examples:
(1) A woodland owner in Maryland received an offer of $1,500 for

a tract of timber, which he was inclined to accept as a fair price.
Before the sale was made, however, he requested the advice of the
State forester as to the amount and value of the timber. The
State forester made an examination of the tract, estimated the
market value of the timber, and furnished the owner a list of timber
operators who might be prospective buyers. The timber was then
publicly advertised, with the result that the man who had previously
made the $1,500 offer raised his bid to $4,500, and the sale was finally
made to another person for about $5,500. Only three months elapsed
between the date of the first offer and the final sale. Not only was
the original offer increased by nearly 270 per cent, but the tract was
also left in excellent condition. This was accomplished by having
the trees to be cut selected and marked by the State forcster with a
view to leaving the young growing timber on the ground, together
with sufficient seed trees to restock the open places. The contract
further called for close utilization by cutting the stumps low and using
to small diameters in the tops, the lopping of tops for cordwood, ~.
and the scattering of the remaining brush.
(2) An 80-acre farm in south central Michigan had on it a 10-

acre wood lot, containing about 48,000 board feet of basswood and
about 12,000 each of hard maple, soft maple, red oak, elm, ash, and
beech. The trees were overmature, many of them hollow; and
the owner knew he ought to "sell them to save them." Timber on
an adjacent 10 acres had previously been sold for less than $100 per
acre, or a total of about $1,000. Even this value compares well with
incomes commonly obtained from wood lots in southern Michigan.
Instead of selling on the first bid made, however, the owner, acting
on the advice of an expert attached to a near-by forestry school,
wrote to a number of wood-using firms in different cities, from some
of whom, after examination of his timber, he secured bids on the
different species in his wood lot. As a result of his bargaining, he
received for his stumpage, in 1913, sums amounting, in the aggregate,
to nearly $2,000. For his red oak, bought for quarter-sawing by a
firm outside the State, he received $21 per 1,000 board feet. He
other trees were purchased by veneer companies, the. basswood
returning $19 per 1,000 board feet; ash, $16; elm, and hard maple,
$14; soft maple and beech, $12.
(3) An owner in northeastern Ohio received bids of $550 and $600

lump sum for this timber. Following the advice of a relative who
had previously run a sawmill, he engaged a portable mill, sawed
out, and sold the following at the prices named:

•
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(1) White oak bucts, rough lumber for wagon stock, hickory butts for

bands, and elm butts for hoops, sold fOL $1,350
(2) Barn frame, cut and used on the farm, value_____________________ 600
(3) 500 railroad ties, sold fOL - - - - - 250
(4) Balance, consisting of cheaper poles, "sap timber, cull, and refuse"

sold to the buyer who had offered $600 for the standing timber for - 350

Gross receipts from timber - - - - - - - - - - - - - - - - - - - - - - - - --
Total cost of operation _

2, 550
1, 150

Net for stumpage value andprofit 1,100

It will be noted that $000 was the highest bid received for the
standing timber, whereas he cleared $1,400.
(4) In western Ohio, a wood-lot owner who had carefully protected

his best timber for many years accepted in 1914a local buyer's lump-

•

FIGURE 2O.-The owner sold this choice white-oak timber for $5 per thousand feet in the tree.
It was located only about a mile from the railroad station, very accessible, and easily worth $16
per thousand feet. An owner of similar timber who knew the market, although located at a greater
distance, recel ved from the same buyer $14 per thousand feet

sum offer of $260 for the timber on 6.5 acres. The trees were tall,
clean, good-sized white and bur oak of high grade. By a careful
measurement of the stumps and tops, made just after logging, the
writer found that the tract had yielded not less than 14,500 board
feet per acre, or a total of something over 84,500 board feet, allowing
10 per cent deduction for possible further defect than was noted. A
fair price for this quality of timber would be $17 per 1,000 feet on
the stump. At this rate the timber included in this sale was worth
not less than $1,436, or $1,176 more than the farmer received for i.t.
Though this may seem to be an extreme case, mistakes only slightly
less striking are common.

TIMBER-SALE CONTRACTS

The owner should draw up a writ.ten contract covering every sale
of farm-timber products. (Fig. 20.) Even in small sales much
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trouble and. financial loss'have resulted 'from failure to put the terms
of the sale in writing. - .
The primary aim of the seller should be to make absolutely clear

the conditions under which he desires to dispose of his product.
The essential conditions to be inserted in the complete form of
timber-sale contract refer to (1) description and location of the
timber; (2) price and manner of payment; (3) conditions of cutting
and removal; and (4) title and means of settling disputes. Under the
third heading are put down the provisions regarding the duration
of the contract, the marking of the timber, the diameter limits; the
method of scaling, merchantability, the degree of utilization, and
protection against injury.
As an aid to those unfamiliar with such agreements, a sample con-

tract is given, showing the more important provisions that should
be included in a contract for the sale of marked trees to be scaled in
the log. Substitute clauses are given for use in other kinds of sales.
No single form of contract will suit all classes of sales, but owners
of woodland timber should have no difficulty in adapting this con-
tract to their use.

SAMPLETIMBER SALE CONTRACT

Timber contract

Agreement entered into this 16th day of November, 1929,between James Boyd,
of Centerdale, Ohio, hereinafter called the seller, and Thomas B. McCord, of New
Albany, Ohio, hereinafter called the purchaser.
Witnesseth: •
ARTICLE 1. The seller agrees to sell to the purchaser, upon the terms and con-

ditions hereinafter stated, all the living timber marked or designated by the seller
and all merchantable dead timber, standing or down, estimated to be 84,000 board
feet, more or less, on a certain tract of land situated in the township of Centerdale,
county of Tompkins, State of Ohio, and located on the farm belonging to the seller,
and about one-half mile west of his farmhouse.
ART. 2. The purchaser agrees to pay the seller the sum of seven hundred dollars.

($700), more or less, as may be determined by the actual scale, at the rate of four-
teen dollars ($14) per thousand board feet for white oak and white ash, twelve
and 50/l00 dollars ($12.50) for red oak and hickory, eight dollars ($8) for sugar
maple and beech, and six dollars ($6) for black gum, blue beech, and ironwood,
payable prior to the date of removal of material, in installments of two hundred
dollars ($200) -each.
ART. 3. The purchaser further agrees to cut and remove said timber in strict

accordance with the following conditions:
1. Unless extension of time is granted, all timber .shall be cut, paid for, and

removed on or before March 30, 193-.
2. Saw timber shall be scaled by the --- log rule, and measured at the

small end along the average diameter inside the bark to the nearest inch.
3. The maximum scaling Iength of logs shall be 16 feet; greater lengths shall

be scaled as two or ~llore logs. Upon all logs an additional length of 4 inches
shall be allowed for trimming. Logs overrunning this allowance shall be scaled
not to exceed the next foot in' length.
4, No unmarked timber of any kind shall be cut, except black gum, blue

beech, and ironwood.
5.. Stumps shall be cut so as to cause the least possible waste; stumps of trees

up to 16 inches in diameter not higher than 12 inches above the ground, and those
of trees above this size at a distance above the ground not greater than three-
fourths of their diameter.
6. All trees shall be utilized in their tops to the lowest possible diameter for

commercially salable material.
7 . Young trees shall be protected against unnecessary injury; only dead trees

and the less valuable kinds may be used for construction purposes in connection
with lumbering operations.
8. Care shall be exercised at all times by the purchaser and his employees .1

against the starting and spread of fire.
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ART.4. It is mutually understood and agreed by and between the parties hereto

as follows:
1. All timber included in this agreement shall remain the property of the seller

until paid for in full.
2. In case of dispute over the terms of this contract, final decision shall rest

with a reputable person to be mutually agreed upon by the parties to this con-
tract; and in case of further disagreement, with an arbitration board of tliree
persons, one to be selected by each party to this contract and a third to be the
State forester or his chosen representative.
In witness whereof the parties hereto have hereunto set their hands and seals

this --- day of ---,193-.
Witnesses:

•

The following are specimens of clauses that should be substituted
in the contract when other methods of sale are used.
In lump-sum sales substitute in article 1 a descriptive clause

modeled on this one:
All merceantable living trees, except yellow poplar, white ash, and basswood,

which measures 12 inches find below in diameter at breastheight (a height of 4Yz
feet above the ground).
This provision will reserve the basis for a second crop consisting

of the more valuable and rapid-growing kinds of trees, and remove
all of the inferior and slower-growing trees.
In a sale to a diameter limit the clause should read somewhat

as follows:
All merchantable living trees, 12 inches and over, measured at breastheight

above the ground. .

The payment clause in lump-sum sales should be varied to read
something like this:

* * * the sum of --- dollars ($---) for said timber, payable prior to
the cutting of the material, in installments of --- dollars ($---) each, pay-
able on or before ---, respectively.

Other clauses which might be included are those requiring that the
timber shall be sealed in the presence of the seller or his authorized
agent; that the log lengths shall be varied so as best to utilize the
timber; that unmarked trees, if cut, shall be paid for at double the
regular pirce; that tops left in logging shall remain on the tract for
the use of the seller (or, if desired, shall be utilized by the purchaser).
In selling by lump the other esesntial change is to omit the pro-

visions, or parts of them, referring to scaling, measuring, and unit
prices. The total amount to be paid is very important, while the
total estimated quantity of timber is optional.

THE SMALL SAWMILL

Practically all that has been said in regard to the marketing of
lumber by the farmer applies equally to the owner of a small port-
able sawmill. The small millman's interest is closely related to that
of the woodland owner, since the prosperity, success, and profit of
both are dependent upon the millman's ability to manufacture care-
fully 13 and market to good advantage. If the millman shows good
management in handling his business, the farmer who sells him his
raw materials is certain in the end to obtain larger prices for his

•

13Department of Agriculture Bulletin 718, Small Sawmills.
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stumpage. In fact, practical assistance in marketing given to the
small millmen will undoubtedly prove effective in assisting the small .'
owner to secure the full value of his timber. (Fig. 21.)

It is to the advantage of both the owner who manufactures his
product and the millman who buys and saws the farmer's standing
timber to work up the logs into .the most salable form. In advance
of sawing, it is well tosecure a definite contract, or at least follow a
lumber bill which conforms to standard market requirements of
special industries. Advance orders call for stated quantities of
material of specified kind, sizes, and grades. The operator of a small
portable sawmill is likely to lose money if he saws without due regard
for the market requirements in material, sizes, and grades. Investi-

F174402 '

FIGURE 21.-0perations at a small portable sawmill cutting about 12,000 board feet daily

gate the market first, then proceed to cut up the timber. This applies
equally to cutting up logs in the woods and running the logs through
the sawmill. Great waste, with consequent reduction in profit,
results from failure to locate the market before beginning to harvest
the crop. Undoubtedly, the present custom had its origin in the
customary method of harvesting field crops. The timber crop is,
however, essentially different from the field crop in one respect,
namely, that there is seldom any necessity for quick harvesting.

COOPERATION IN MARKETING

There is unquestionably a clear and definite need for cooperation
among owners in the selfing of woodland products. The average
farmer by himself acts at a great disadvantage, because the whole
field of caring for growing timber, selecting trees for cutting, and
finding the best market is unfamiliar ground.
Because he has not a carload lot of a particular kind of material

and shipment by local freight is absolutely prohibitive! the owner .>
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•
is obliged in many instances to cut up choice kinds of material into
very inferior products; for example, he may find it necessary to
turn clear white oak or black cherry into railroad ties and sell his
material at a great sacrifice to a local buyer-a middleman. Several
farmers acting cooperatively could market their black-walnut logs,
basswood, hickory or oak bolts, piling, or other products direct to
the wholesaler, manufacturing plant, or user at greatly increased
profits over those received from their individual sales.
The services of a reliable and experienced timberman as adviser

would be extremely helpful to the majority of farmers. The services
of such a man, who is known to be working in the interests of the
farmer, are needed: (1) To estimate the contents and market value of
woodlands. The owner will then be in a better position to decide how
to sell most profitably. (2) To supervise the marketing of timber in
carload lots. Because of his superior knowledge such an adivser will
be much better fitted to secure current market prices than the average
farmer.
In regions where tirnberwork has been going on for many years

men of the necessary qualifications will be quite readily found. They
should be selected under the approval of the State forester in States
where such an officer is employed. The farmers' timber adviser
should be clearly identified with such organizations as the county
improvement associations or with the State extension service. The
farmer might pay a fair price for each piece of estimating and sell-
ing, or each county might employ a man whose duty it would be to
advise the farmers. Several farmers acting cooperatively could se-
cure the services of the timber agent at relatively small cost to each.
No attempt is made here to work out and recommend a plan of

cooperation. This could undoubtedly be effected through the aid of
the State and Federal Governments in conjunction with the present
farm demonstration and management movement for better buying
and selling on the part of farmers. Groups desiring to effect per-
manent organization can secure assistance and information as to
methods and procedure from the marketing and rural organization
specialists of the State departments of agriculture and of the United
States Department of Agriculture. (Figs. 22 and 23.)

•

HOW TO PREVENT THE DETERIORATION OF CUT WOOD PRODUCTS

A good rule to follow is to allow as little delay as possible between
the felling of the tree and its manufacture into rough products. This
means that sales should be arranged for prior to beginning cutting.
It is often necessary or desirable, however, to put off the delivery of
logs, bolts, poles, etc., until some months after cutting, either in order
to allow them to season or because a good sale can not be arranged
at once. A great deal of the weight of freshly cut products is due
to the water they contain, and a few months' seasoning will often
reduce this to a marked degree, the amount of reduction depending,
of course, on the climate, the weather, and the exposure to sun and
air. At the same time, unless preventive measures are taken, the

• products are sure to deteriorate through decay, insect attack, check-
ing, or some other a'gency. A certain amount of deterioration is apt
to take place in any C'RS'O if tlre delivery is put off for some time, but
the amount can be greatly reduced by proper preventive measures.
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FIGURE 22.-Northern maple woods yielding a by-product of much value. The maple-sirup in-
dustry brings good wages to the farmer and his teams during a dull season on the farm

.\
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FIGURE 23.-The resin, or gum, of the longleaf and slash pines of the South yields turpentine and
rosin. The gum is now widely regarded as a cash farm-timberland product
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• Logs and other round timber should never be allowed to remain
long in the woods after cutting. As soon as possible they should be
taken to a dry, well-aired, and shaded area and placed on skids well
off the ground; otherwise the opposite extreme should, if possible, be
adopted, namely, of keeping the timber in water. Within a few days
after the trees are felled the bark should be removed from poles, posts,
and other material which will not be injured by checking or season
cracks. The ends of logs should be coated with paint, creosote, or tar.
This will not only assist in preventing decay, but will also retard
seasoning to some extent and thus keep the logs from checking badly.
Poles should be peeled and hauled or dragged to a place free from

debris or rank vegetation and freely exposed to sun and wind. They
should be rolled upon skidways not less than 18 inches high, so that
no part of them will rest on the ground. There should be only one
layer of poles on each skidway. When ties are cut, it is usually cheap-
est and most desirable to haul them, unseasoned, directly to the rail-
road and there pile them according to the specifications furnished by
the tie buyer.
Cordwood should be stacked in loosepiles in a sunny, well-aired, and

well-drained place free from rank vegetation. Two sticks on the
ground running the length of the pile will keep it from contact with
the soil and thus prevent decay in the lower layers.

PRACTICAL HELPS IN MARKETING

The following suggestions may be helpful in the selling of timber
products:
Find out from as many sawmi.llsand wood-using industries as pos-

sible what prices they offer for various wood products; in order that
advantage may be taken of the best market. This applies to sales
requiring shipment as well as to local sales.
Before selling, inquire from neighbors who have recently disposed

of their timber and use their experience as a guide. Consult your
county agent. Failure to do this has resulted in many instances in
not getting the full value of the product.
Thoroughly investigate all local timber requirements and prices,

since in many cases local markets pay better prices than outside
markets because of the saving of transportation charges.
Advertise in the papers and otherwise secure competition among

outside purchasers. The expense will be small and outside buyers
will thus learn of chances to bid on timber in competition with local
buyers.
Secure bids whenever practicable both by the lump and by log-

scale measure. A choice is thus offered and the more profitable form
of bid can be accepted.
Consider the responsibility of the prospective purchaser before

making the sale in order to avoid slow payment, costly collections, and
losses.
Prior to making sales, secure at least a fairly good estimate of the

amount and value of the material for sale. Persons acquainted with
the business of measuring or estimating timber can usually be found
in every region where timber has been handled in the past .

•

•
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Market the higher grades of timber instead of using them on the
farm for purposes for which cheaper material will prove as serviceable.
This should be done in many cases, even if it makes necessary the pur-
chasing and hauling of lower priced lumber to the farm. Markets
which pay good prices usually buy on grade and inspect closely.
Remember that standing timber does not deteriorate rapidly nor do

the uses ofwood change greatly within a few years. The owner, there-
fore, is not forced to place his product on the market regardless of
market conditions.
Use a written timber-sale agreement in selling farm timber, particu-

larly where the cutting is done by the purchaser.

'"

.J
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GOOD NAVAL-STORESPRACTICE
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Issued May, 1929.

UNITED STATES DEPARTMENT OF AGRICULTURE

LEAFLET NUMBER 41
Based on studies of the Forest Service and the experience of successful operators

By AUSTIN GARY, Logging EII!J'ineer, Forest Service

Cups better that cut boxes.-Cut boxes yield less turpentine than
cups-much less after the first year. Also they yield a lower grade
of rosin than cups; and they expose the trees to damage. The
practice of cutting boxes ought to be entirely discontinued.
Hanging cups.-Setting cups

as low as possible prolongs the
working life of faces. To cut
into or expose the wood below
the apron or gutter is needless.
Cuts made deeper than is
necessary to hold the apron or
gutter in place reduce the sap
flow. Such cuts made into
faces when raising cups are
particularly bad; in addition
to reducing the yield they may
cause the tree to break over.
Half an inch is deep enough for
any method; if the saw-tooth
aprons are used a shallower
cut suffices.
Some operators nail on tins,

jump streak a little, and so get
along without any cutting.
Advance streak.-S eve I' a 1

weeks should elapse after the
cups are hung and the first
streak is cut, before regular
chipping begins; a better yield
is thus obtained. If cups are
hung in November or Decem-
ber it is desirable to cut a l<'lGURElI.-The strip of bark left between the

faces allows the tree to live and continuesecond streak some weeks be- to grow
fore regular work starts.
Chipping.-In chipping, a sharp hack, regularly timed work, and

mechanical regularity that leaves the face smooth and straight at the
edges, are established points in good practice.
Depth of streak.-Making the streak five-eighths of an inch or

three-fourths of an inch deep at the deepest point, and about half as
deep at the peak, is recognized as good -practice. Thrifty long-leaf

41153'-29 1



pine will stand somewhat deeper working, though it is not certain
that the deeper streak results in any advantage. On the other hand,
three-fourths of an inch is too deep for some old-growth long-leaf
pine with thin sapwood, for trees with very small tops, and for slash
pine. One-half-inch depth is suitable for such trees.
Height of streak.-Many operators go up the tree entirely too fast

to secure the largest yield or the full working life of the face. A
half-inch starts the gum running, and no difficulty has been experi-
enced in getting chippers to make half-inch streaks. It is possible
that a lighter cut would give as good results. Some men who use
the half-inch cut are working timber two years longer than others
who use a heavier cut.
A No.1 hack will cut a streak on any timber that has not ex-

tremely thick bark. Many successful operators use a No. 0 hack.
Width of face.-A moderately wide face, the width governed by

the depth of chipping as noted above, is the practice of successful

2 LEAFLET 41, U. S. DEPARTMENT OF AGRICULTURE

]!'IGURE2.-Heavy destruction due to too deep cutting for insertion of tins and to two
faces set back to back

operators and now appears to bemost effective. In the first two years
on small timber, the width of the face would be somewhat less than
the diameter of the tree at breastheight, and on large old growth the
maximum width would be about 15 inches. Too much exposure of
the wood of the tree to evaporation can, of course, lead to drying out;
but it seems to be true that this seldom results from careful working
within the above limits, and a moderately wide face cuts more resin
ducts than a narrow face.
Unprofitable faces.-Faces have been found in second-growth tim-

ber yielding as high as a pound of gum per streak, and others near
by that yielded an ounce only. The one face represents a yield of
over 100barrels of spirits per crop; the other about 10 barrels. As
the cost of cups, their handling, etc., and of the chipping is the
same, it makes a vast difference which class of fa-cesan operator is
working. Overworked trees furnish many unprofitable faces; so do
trees formerly worked out-probably burnt after being worked out
and with little vitality and inadequate working space left. Crowded
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trees,. with thin sapwood and small tops, may not stand ordinary
workmg long enough to pay.
Sizes of trees.-Small trees will take only a narrow face, and they

have not the power of generous gum production. A season's yield
of gum from several hundred young long-leaf pines of different sizes,
first and second year working, 30 streaks cut, in 1920 and 1921,was
observed to be as follows: 6 inches, 4 pounds; 7 inches, 5jh pounds;
8 inches, 7 pounds, 9 inches, 8~ pounds; 10 inches, 10.pounds; t1
inches, 11~ pounds; 12 inches, 13 pounds. .
The diameters given are at breastheight, and are about an inch

smaller than diameters 2 feet from the ground. A 6-inch tree, as is
shown above, yields only half as much as one 3 inches larger, and a
third as much as a tree of 11 or 12 inches diameter. In general it
may be said that timber smaller than 8 or 9 inches in diameter breast
high should not be worked.

.I!'IGURE 3.-Reproduction of slash pine under fire exclusion. It takes only 20 years
to produce a new crop of turpentine timber

Number of faces per tree.-Overcupping is largely practiced t.o-
day, to the disadvantage of those who practice it. There are Iimits
to what a tree will produce; to divide that over two faces when one
face would do is to double the cost of gum production. The. tree's
power to produce gum may also be lowered by the seventy of
working.
Careful men in the western portion of the pine belt put two faces

only on trees 16 inches or more in diameter. It .has been f<;>undtrue
of second-growth long-leaf trees from 11 to 13 inches in diameter 2
feet from the ground that two faces carefully worked for th~ee years
will produce about 50 per cent more gum than one face. TIns m~ans
that the second face gets a yield equal only to that of a 7 or 8 Inch
tree and that the yield per crop is reduced by 10 or 15 barrels. More
trees dry or die under two faces than under one.
The figures given above represent the results under careful work-

ing-bark bars well maintained and the chipping done carefully.

3
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With careless working, bars cut, etc., the yield of 2-faced trees is
further cut down or stopped entirely; also overcupped trees are sub-
ject to wind throw, particularly when two faces are set back to
back. It has been observed that at the end of the first year young
trees worked with three faces were yielding less gum that others of
the same size with two faces.
Slash pine generally yields more gum than long-leaf. However, it

seems to be more variable in its behavior, and it is less hardy, de-
manding more conservative and careful treatment.
A few things to remember.-Instances could be cited in which

losses have been changed into profits by the observance of the rules
formulated above.
Operators and timber owners should appreciate the fact that trees

grow and should allow for this in their calculations. A few years
may carry a tree from the doubtful into the highly profitable class,
Working, even if carried on carefully, usually checks the growth
of timber somewhat. Fire should be guarded against. Some men

use it on occasion; some-
times they think they have
to; but it destroys prop-
erty, damages timber, and
may frequently prevent the
starting of a second crop.
Usually it can be avoided
on farm woodlands.
Operators and timber

owners will also do well to
consider the continuance of
their business and of the
revenue to be obtained
from their wooded tracts.
Observance of the above
rules will promote both.

Naval stores are an essential commodity, and the lumber that may
be obtained from turpentine trees is rapidly increasing in value. The
French raise timber and produce naval stores continuously from the
same tracts of land, having thus a permanent and, to them, very
satisfactory business. We have better facilities than they possess,
and no reason appears why we may not do the same.
How can the farmer owning timber protect himself when he

leases it? By having a strict contract with the lessee and seeing
-that it is lived up to. This should not be difficult. Samples of the
contract used by the Forest Service can be obtained by addressing
the Forest Service, United States Department of Agriculture, Wash-
ington, D. C.
The farmer may also work his own timber and sell the gum;

some farmers do. There have been what were really community
stills, and such may, it is not unlikely, develop in the future as
groups of men owning, small tracts of land come to depend on in-
come derived from this source,
Literature on various aspects of the naval stores business can be

obtained by addressing the Officeof Information, Department of
Agriculture, IVashington, D. C.

l!'IGURE 4.-Timber 25 years old carrying 200 cups
to the acre
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WOOD DECAYS when in contact with the soil or
in other damp places. The heartwood of some

species of wood is decay-resistant and gives good
service without treatment. The sapwood of all spe-
ciesand the heartwood of many rot quickly, under
conditions which favor decay, unless protected by
treatment with an effective preservative.

Where highly durable woods are still plentiful and
cheap, preservative treatment may not be economi-
. cal. Generally, however, the proper use of preserva-
tives will save money by greatly increasing the life
of the wood. Preservatives also make possible the
. successful use of home-grown posts of practically all
species of wood even though they may have very
short life if used untreated.

This bulletin is of value to all who are interested
in prolonging the life of building timbers, poles, and
posts, especially on farms at a distance from wood-
preserving plants.

Washington, D. C. Issued September, 191G
Revised December, l('28
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, INTRODUCTION

THE QUANTITY of wood used on the farms of the country and
exposed to decay is very great. The total is difficult to estimate,

but it undoubtedly amounts to several billion board feet annually.
This wood is used in various forms, such as fence posts, building
foundations, windmill frames, shingles, telephone poles, silos, vine
stakes, and small buildings. For such uses durability is usually of
great importance.
Some woods resist decay better than others. A post of one kind

of wood may last 10 years, or more, while one of another kind may
last only two years under the same conditions. There is also a great
difference in the durability of wood of the same species under differ-
ent conditions. In a very wet or a very dry situation a post will
last longer than in a situation where the ground is simply damp or
alternately wet and dry. It will last better in a compact clayey soil
than in a loose sandy soil. A warm, moist climate is more favor-
able to decay than a dry one, or one that has long, cold winters.
Durable woods are continually growing scarcer and higher priced

in most localities, and less durable woods must be used in their stead.
Many of the nondurable woods in their natural condition will last
only two or three years in situations favorable to decay. It will

• readily be seen, therefore, that any reasonably cheap method of
increasing their life will save money for the user.
For a number of years the Forest Service has been conducting ex-

periments on the preservative treatment of fence posts, poles, and
other forms of timber exposed to decay. These experiments have

1
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been made in cooperation with agricultural experiment stations,
farmers, and various companies, and also upon the national forests.
They have proved conclusively that when a suitable preservative
treatment is given, posts or poles that would ordinarily rot quickly
can be made to last 15 to 30 years and that similar resistance to
decay can be obtained with other forms of timber.

'"

DECAY

Decay is not due to the chemical action of the sailor to the fer-
mentation of the sap, but is the result of the action of certain low
forms of plant life called fungi. These consist, for the most part, of
very fine threadlike filaments, which penetrate the wood in all direc-
tions. Certain substances in the wood constitute the food of the
fungi. As these substances are dissolved the wood structure is broken
down, until it becomes rotten.
The fungi usually grow out to the surface to form compact

masses called fruiting bodies. Since there are many kinds of fungi,
there are mallY kinds of fruiting bodies. The various forms of
"toadstools," "punks," "brackets," or "dog ears," which are so
frequently found growing on trees and deadwood, are examples of
fruiting bodies. (Figs. 1 to 4.) Their presence generally means
that decay has made considerable progress in the wood. All fruit-
ing bodies produce spores, which are to the fungus what seeds are
to higher plants. Millions of spores may be produced by a single
fruiting body, and they are so small that they are able to float long
distances in the air. When a spore drops upon a piece of wood
and conditions are favorable, it germinates and the fungus begins
its destructive action.
Another way in which decay spreads is by the fungus growing

from one piece of wood to another. When a piece of decaying
wood is in contact with a sound untreated piece the latter may
rapidly become infected in this way and be ruined,
The four requirements for the growth of fungi are moisture, air,

a favorable temperature, and food.
A damp condition of the wood is the most favorable to decay.

'Wood can Beeither so wet or so dry that the fungi can not live in it.
vVhen submerged in water wood has been known to last hundreds of
yeal'S, and in perfectly dry situations it will last indefinitely. Wood
in contact with damp ground usually contains the right amount of
moisture for the development of decay. Also, where timber is in con-
tact with wood or other material, water frequently collects in the
joints and keeps the wood moist for long periods of time, thus favor-
ing decay at these points. Familiar examples of this are decay in
the tops of posts in board fences (fig. 5), in the joints of various
kinds of buildings (fig. 6), in porch columns, in sills resting on wood
or stone piers, and in lumber piles.
There are very few places where the fungus can not get air enough

for its needs. When wood is buried deep in the ground, especially in
compact or clayey soil, it tends to become saturated with moisture,
so that decay is prevented; but within 2 or 3 feet of the surface of
the grounq there is usually enough air for the growth of the fungus.
Conditions are most favorable, of course, just at the surface of the
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ground; and it will be noted that the point of greatest decay in a
fence post is usually near the ground line. Above the ground line
moisture conditions are usually unfavorable, and below the ground
line the air supply is less favorable for the rapid development of
decay. In loose or sandy soils, however, which under good drainage
contain more air than compact soils, decay may extend to the bottom
of the post.

,
,

FIG. I.-Fruiting body of fungus, Lentill1l8 lecomtei

Wood-destroying fungi can not grow at very high or very low
temperatures; but there are few, if any, climates in which the tern-

• perature during at least part· of the year is not favorable to their
growth.
The wood itself supplies the fourth requirement of the fungi, which

is food. In order to prevent decay, it is necessary to deprive the
fungus of one or more of these four requirements. It is out of the
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question in ordinary situations to deprive it of air and warmth' and
though moisture can sometimes be eliminated to a certain extent t.
this can not be done when the wood is exposed to the weather. I~
general, therefore, the most effective method of preventing decay is
to poison the food supply; and upon this principle is bas~d the' use

of most successful wood pre-
servatives.

PROLONGING THE LIFE OF
POSTS WITHOUT THE USE
OF PRESERVATIVES

PEELING

Posts which are to be set
without preservative treat-
ment should be peeled.1 The
bark allows moisture to col-
lect, and thus makes condi-
tions favorable to decay. It
a 1so harbors wood -boring
insects, which, by boring
tunnels, may both seriously
weaken the post and make
conditions more favorable
for rapid decay by affording
easy access to fungi.

SEASONING·

The general impression
has been that seasonmg
wood makes it more durable.
In a number of experiments
made by the Forest Service
on poles and ties, however,
green wood has been found
as durable as seasoned wood.
It is believed, therefore, that.
it does not' pay to season
posts simply to increase their
durability.2 ,iVood in con-
tact with the so] will take
up or give off moisture and

FIG. 2.-Fruitillg body of fungus, Poruc sp, in a short time will reach a
moisture content determined

by the amount of moisture in the soil. It therefore makes little
difference whether such wood is originally dry or green.
Posts must not be held so long that decay begins before they are set.

The instructions for seasoning given on pages 13 to 15 should be fol-
lowed. Posts should never be left close piled for any length of time.

1Gambel oak, which is used untreated for posts in parts of the southern Rocky Moun-
tain region, appears to be an exception to this rule, as it is said to last longer if the bark
is left on.

2 Lumber for buildings should be thoroughly seasoned before use, however, as green lum-
ber will cause trouble by shrinking as it dries, and, in confined spaces, it may dry so
slowly that it will decay berore it seasons.
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CHARRING,

In some cases charring has appeared to give good results; in
others, however, it has failed to give any appreciable protection, and
it can not be relied upon.

STONES

Piling stones around the base of the post has sometime,sbeen re-
sorted to. This tends to keep back the weeds and allow the air

,
•

FIG. 3.-Fruiting body of fungus, Potuoorus betttHnus

to circulate freely around the post. However, where the ground
is wet during a considerable portion of the year the use of stones
in this way may favor decay rather than retard it, because thelost
is allowed to dry out partially between wet spells. It woul be
better to keep it constantly wet.
In dry sandy regions posts are. sometimes very badly cut by

drifting sand being blown against the wood. This effect is sometimes
called "burning." Piling stones around such posts would, no doubt,
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FIG. 4.-!1"'l'uiting body of fungus, Ponies pinicolo.

be effective in preventing the sand cutting. It is doubtful, however,
if results obtained by the use of stones for the sole purpose of pre-
venting decay will justify the labor involved.

SETTING IN CONCRETE

Setting posts in concrete may sometimes prevent decay, but it
can not be depended upon. If the concrete keeps the wood dry it
will retard decay, but if water gets into the wood, through some
defect in the concrete or in the wood, the concrete may retard the
water drying out again and thus hasten decay. This is an expensive
method of setting posts and is not recommended for preventing
decay.

PROLONGING THE LIFE OF POSTS BY MEANS OF PRESERVATIVES

REQUIREMENTS OF PRESERVATIVES

There are six important requirements for a preservative for gen-
eral use. It should be safe to use, should be reasonably cheap,
should penetrate wood readily, should not be corrosive to metal,
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should not evaporate or wash out of the wood easily, and should be.
poisonous to fungi. For special purposes there are, of course,
additional requirements.

VALUE OF VARIOUS PRESERVATIVES

Coal-tar creosote, which is a brownish-black heavy oil, practically
insoluble in water, is in general use for preserving fence posts
and other farm timber. Satisfactory penetration of many species of
wood can be se-
cured with it, and
excellent results
have beenobtained
by its use. It is
considered about
the most effective
preservative
against decay so
far developed for
farm timbers ex-
posed to the
weather. It may
also be used for
inside work wher-
ever its color,odor,
and other proper-
ties are not objec-
tionable.
Coal - tar creo-

sotes vary consid-
erably in quality;
but satisfactory
res u 1t s may be
obtained from anv
good grade, pro-
vided a sufficient
amount is put into
the wood and a
good penetration
is secured. Creo-
sotes containing a
high percentage of
oils which boil at
a low temperature
are not so suitable
for useon the farm
as those whichcon-
tain a lower per-
centage of these
oils, becausea con-
siderable portion
may e v a par ate FIG. 5.-Decay in t~~ g~ll~~~f~IlPgl~~is~u~~jacentstringers due

70786°-31--2
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dhurin
b
gtrelatm~nt.h.ln some cTahs~salsmucfh~lsbone-fifthof the oil need f,

as een ost III t IS way. IS oss 0 01 Y evaporation may be
largely offset, however, by the lower price at which the low-builin.r
creosotes may usually be obtained. The increase in price which can
be economically paid for the higher boiling creosotes will in general

FIG. 6.-Decay in braces at n joint where moisture has collected

not be more than from 25 to 35 pel' cent. Generally, when a consid-
erable amount of creosote is to be used, it is purchased under specifi-
cations. If required, further information on this point, as well as
lists of manufacturers and dealers, can be obtained from the Forest
Products Laboratory, Madison, Wis.
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CARBOLINEDMS

Carbolineums are proprietary preservatives similar in appearance
and preservative qualities to coal-tal' creosote, but usually higher in
price. They are higher boiling than ordinary coal-tar creosotes and
therefore do not evaporate quite as rapidly when heated. In serv-
ice tests made by the Forest Service on brush-treated telephone poles,
carbolineurns have given about the same increase in durability as
coal-tal' creosote.

WOOD-TAR CREOSOTES

But little reliable data upon the effectiveness of wood-tar creosotes
are available, and until satisfactory service tests are completed no
definite recommendation can be made. The data thus far available,
however, indicate that good results will be obtained if the wood
creosote is of a high grade.

WATER-GAS-TAR CREOSOTE

Water-gas-tar creosote is an oil similar in many ways to coal-tar
creosote, but its value as a fence-post preservative has not been fully
established. It is not considered the equal of coal-tar creosote, but
will probably give very good results if the wood is well treated
with it .• TAR

Tar is not a good preservative for farm use; and, in general, good
results have not been obtained with it when applied by methods that
are practieable on the farm. The chief objection to the use of tar
is that it does not penetrate the wood readily. Coal tar and water-
gas tar are also much less poisonous to the organisms which cause
decay than is coal-tal' creosote.

PETROLEUM OILS

Petroleum oils, as a rule, are not poisonous enough to wood-destroy-
ing fungi to protect wood from decay. The use of crude petroleum,
fuel oil, lubricating oil, and similar petroleum products is not recom-
mended, therefore, unless they are mixed with at least 50 per cent of
coal-tar creosote.

CREOSOTE }1IXTURES

Coal-tar creosote is so destructive to fungi that it can be diluted
with less effective oils and still give very satisfactory results. It is
better to use straight creosote, but where the cost of creosote is almost
prohibitive economy may result from using it mixed half and half
with a suitable, cheaper oil. Water-gas tar, water-gas-tar creosote,
and gas oil are suitable, provided they are clean and of good quality.
Coal tal', fuel oil, and crude petroleum are likely to reduce the pene-
trating properties of the creosote and should be avoided if more suit-
able oils are available. They can be used successfully, however, with
woods which are easy to penetrate, provided sufficient care is taken
during treatment to insure deep penetration. Spent crank-case oil

9
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can probably be used successfully for mixing with creosote, but no
experimental evidence concerning its use is available.
In mixing oil with creosote it is best after stirring the oils together

very thoroughly to allow the mixture to settle and then to use only
the liquid portion. Any sludge which separates out should be
discarded.

ZINO CHLOR.rDE

Zinc-chloride solution gives good results when properly applied
and used under the right conditions. Zinc chloride is sold in solid
form or in a 50 or 70 per cent solution, and is injected into the wood
in a solution of from 2 to 5 per cent in water. The 50 per cent solu-
tion is the most convenient form to use on the farm or in small plants.
Zinc chloride is much cheaper than coal-tar creosote. On account of
its solubility in water it is washed out of wood in time by the rain
or ground water, which is the chief objection to its use, but this effect
is usually so slow that it does not prevent the treated wood from giving
very good service.
In general, zinc chloride is not considered as satisfactory for farm

timbers as coal-tar creosote, but there may be places where its use is
advisable. For wood to be used indoors zinc chloride may be satis-
factory where creosotewould be objectionable on account of its strong
odor, dark color, and because it can not be painted satisfactorily. Zinc
chloride is not recommended, however, for use by the brush or
painting method.

SODIUM FLUORIDE

Sodium fluoride is a white powder which, dissolved in water to
make a 2 to 4 per cent solution, is very effective in preventing decay.
It is more expensive than zinc chloride but has somewhat similar
properties and value as a wood preservative. Sodium fluoride is
moderately poisonous and should therefore be handled with care.

MERCURIO CHLORIDE

Mercuric chloride (corrosive sublimate) is a white powder which
makes a very effective wood preservative when dissolved in water.
It has been successfully used in wood-preserving plants, especially in
Europe, for many years. Because it is a deadly poison and is also
corrosive to iron and steel, mercuric chloride can not be recommended
for general use.

PAINT, LINSEED OIL, WHITEWASH

. Good results in preventing decay can not, in general, be expected
from paint, linseed oil, whitewash, or similar materials when used
on fence posts or other timbers in contact with the ground. They
do not penetrate the wood deeply, and as a rule are not poisonous
to wood-destroying fungi. It is sometimes believed that they can
prevent decay by preventing the entrance of fungi or moisture into
the wood, but this belief is not well founded. Wood is seldom
painted on all sides, SO it is usually possible for fungus to enter through
an' unpainted part. Furthermore, whenever the painted film cracks
01' peels off, fungus can enter. Experiments have shown, also, that
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paint films do not prevent moisture changes, but merely retard them.
It is quite common to see wood decaying beneath a coat of paint.
(Figs. 5 and 7.)

• FIG. 7.-Pain ted post decayed at the ground line

CEMENT COATINGS

Posts have sometimes been dipped in thin cement and allowed
to dry, leaving a coat of cement over the surface of the wood. Such
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a coating will not keep out water and is easily cracked or broken
off. Good results in preventing decay can not be expected from this
treatment. Experience with mine timbers has shown that even thick
coatings of cement applied with a powerful air spray do not prevent
decay.

PATENTED OR PROPRIETARY PRESERVATIVES

Patented preservatives, or those sold under trade names bearing
labels which do not disclose the composition of the preservative, are
sometimes of good and sometimes of doubtful value. Excessive claims
are often made £01' their effectiveness even when applied by very
superficial methods and they are often sold at unnecessarily high
prices. It is best for the average farmer, therefore, before purchas-
ing a patented preservative to secure advice from his local county

FIG. S.-Treated pine tie. 'The light streak shows where psnet rn tlou has
been retarded by a strip of na rk

agent, agricultural experiment station, or other State authority, or
from the United States Forest Products Laboratory,

PREPARING POSTS FOR TREATMENT

Only sound posts are fit for treatment. If decay has made a start
it is not always entirely stopped by the treatment, but may continue
beneath the treated wood until the interior of the post is destroyed.
The first thing to consider, then, is the selection of sound wood.

PEELING

All timber should be peeled before the preservative is applied.
In peeling posts of pine, cedar, and other coniferous woods care
should be taken to remove the thin inner bark from the part of the
post that is to be treated. Even small patches of this bark often
prevent penetration by the preservative. (Fig. 8.) 'When the bark
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drops off, a patch of untreated or poorly treated wood is exposed, and
the opportunity is offered for decay to enter. The effectiveness of
the treatment depends on maintaining an unbroken area of treated
wood entirely around the post. In some of the hard woods strips
.of bark do not retard penetration so seriously, but it is safest to peel
all posts regardless of species,

BEJVELINGTOPS

Beveling the tops of posts to a sharp edge, so that snow and water
can readily drain off, is held by some to increase the durability of
the tops. Theoretically this is a good practice, but there seems to be
little definite proof that it results in an appreciable increase in
durability.

SEASONING

In order to obtain the best absorption and penetration of preserva-
tive the posts mu t be seasoned before treatment. The water must
come out of the wood to make room for the preservative to go in.
Furthermore, wood treated green is likely to check open after treat-
ment, exposing untreated wood. Seasoned wood which has been
wet by recent rains is not in good condition to treat.
The best place for rapid seasoning is an exposed location on high,

well-drained ground. On damp or low ground or near a stream
seasoning will take place much more slowly, and the wood will never
get quite so dry. If properly piled in a good location, posts will
usually season sufficiently for treatment in from 60 to 90 days of
good seasoning weather. In exceptional cases they have been known
to season in a month.
It is sometimes difficult to determine from its appearance whether

timber is sufficiently seasoned or not. By weighing a few repre-
sentative posts at regular intervals it is possible to determine the
degree of seasoning very closely. When an ordinary sized post
properly piled for seasoning does not lose more than a pound or
two in weight during a week of dry weather it may be considered
dry enough to treat.

PILING

The posts should be open piled, so that the ail' will circulate
freely around each one. The bottom of the pili> should be raised
at least a foot from the ground. Figure 9 illustrates a good method
of piling. Another method, but somewhat less desirable because
one end of each post is on the ground, is illustrated in Figures
10 and 11. If the ground is dry, the posts can be seasoned where
they are cut by laying them upon rocks or brush, or keeping them
off the ground in any other way. Posts should never be piled in
close piles or allowed to lie on the ground; for under such condi-
tions they will frequently start to decay before they arc seasoned.
(Fig. 12.)•

CHECKING

Some woods, such as oak and chestnut, check verv badly when
dried too rapidly. It is well, if possible, to cut and peel such
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FIG. (j'.-A good way to season posts.

timber in the fall or winter, so that by the time warm weather
comes it will be partially seasoned. The pines, firs, and other conif-
erous woods are usually not affected so seriously as the oaks by
rapid seasoning. In seasoning woods which are likely to check se-
verely it will be helpful to make the seasoning piles in partial shade
and to paint the end surfaces of the posts.

FIG. lO.-Another method of piling posts to season, Not so satisfactory as that
shown in Figure 9
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TIME OF OUTTING

The time of year when posts are cut is not of great impcrtance
if they are properly cared for after cutting. The bark peels best
in the spring and early summer, which is an advantage, but season-
ing in the summer is likely to be so rapid that it may result in

FIG. 11.-Seasollillg against a stump

severe checking. In warm weather, wood improperly piled may
very quickly start to rot. Timber cut in the late fall or winter,
seasons more slowly, as a rule, and with less checking than during
the warmer months. Fungi and insects do not attack wood out of

-=---= ------~

FIG. 12.-A close pile. .A poor way to pile posts for seasoning

doors in cold weather, and by the time warm weather begins the
wood, if peeled, usually has dried sufficiently to withstand their
attack.

METHODS OF APPLYING .PRESERVATIVES

The methods of applying preservatives
ably in character, cost, and effectiveness.

72259°-81--3

to wood differ consider-
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PRESSURE PROCESSES

Impregnation under pressure is the most satisfactory means of
injecting preservatives into wood. The various pressure processes
differ in details, but the general principle is the same in all. The
wood is placed in steel cars and run into a long steel cylinder. This
is closedand the preservative is pumped in. Pressure is then applied
until the desired quantity of preservative has been absorbed by the
wood. There are about 135 wood-preserving ..plants in the United
States using pressure processes, and millions of gallons of coal-tar
creosote,zinc-chloride solution, and mixtures of the two are used each
year. It would be well for anyone living within reach of such a
plant to consider having his timber treated there, if satisfactory ar-
rangements can be made; for a good pressure treatment will usually
be more effective than any treatment that can be made on the farm.
It is now possible in many localities to purchase pressure-creosoted

posts at retail lumber yards. As a rule these posts are well treated
and will give very satisfactory service. The practicability of using
them should be considered before deciding to make treatments at
home.

THE HOT AND COLDBATH PROCESS FOB OILS

The hot and cold bath open-tank process is the most thorough
method of treatment that is practicable on the farm. The posts are
heated for one or more hours in the preservative (usually. coal-tar
creosote) at a temperature of from 1800 to 2200 F. They are then
quickly transferred to a tank of preservative having a temperature
of about 1000, and are left there for one hour or more. In the hot
bath the air and moisture in the W00Q expand and are partially
driven out. When the wood is plunged into the cool oil the air and
moisture in the wood contract and draw in the oil. Except for a
few very easily treated woods, there is little absorption of oil by the
wood during the hot bath. Instead of a separate tank being used
for the cool bath, the heating of the oil in the hot bath may be
stopped and the wood and the oil allowed to cool together. This
accomplishes the same purpose as the cool bath; but a longer time
is required becanse the hot oil cools very slowly. The single-tank
treatment is particularly suitable for heavy posts or poles' which
can not be easily transferred from one tank to the other. It can
sometimes be used to advantage also by heating for two or three
hours early in the morning or in the evening and allowing the posts
to cool all day or all night. This will make it possible to carryon
the treatment without interference with the regular work of the
farm. The posts may be treated more rapidly, however, by using
the two tanks.

It is desirable in the hot and cold bath treatment to have the sap-
wood penetrated all the way through by the oil. This is sometimes
very difficult to accomplish, however, or requires too much oil, and
a shallower llenetration must then be accepted. A penetration of
from one-half to three-fourths of an inch should give very good re-
sults. Even lighter penetrations, though they are not as effective,
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will probably give sufficientprotection to more than repay the cost
and inconvenience of treating. The treatment should extend far
enough up the post so that at least 6 inches of treated wood will be
above the ground line when the post is set. During the cooling
period the absorption of oil by the posts will lower the height of
the oil in the tank. Care should, therefore, be taken to see that there
is always enough oil in the tank to keep the oil to the proper height
on the posts.
The length of time the wood is held in the hot and cold baths

should be determined by the penetration obtained and the amount
of oil absorbed. The most efficient treatment is the one that gives
the greatest penetration with a moderate absorption of oil. The
depth of penetration may be determined by boring a small hole
in the treated wood at the point where the ground line will be.
This hole should be tightly plugged with a creosoted plug before
the post is set. The reason for taking the depth of penetration at
the ground line is that this is the pomt at which decay is usually
most severe, and therefore the point at which depth of treatment
is most important.
Ordinarily it will not be necessary to leave the posts in the hot

bath over three hours, and with many woods a much shorter time
may give good results. The same is true of the cold bath. If the
penetration of oil is not sufficient,either the time of the hot or the
cold bath should be lengthened. If the penetration is satisfactory,
but too much oil is absorbed, the time of the cold or cooling bath
should be shortened. Green or partly seasoned posts or posts wet
from recent rains require a much longer time for the hot bath than
seasoned, dry posts. The amount of oil absorbed per post 3 will
vary with the kind of wood and the size of the post. In general,
it should be between four-tenths and six-tenths of a gallon for a post
5 to 6 inches in diameter. The objection to higher absorptions is the
greater cost for oil.
During the heating period the temperature of the creosote should

be kept as nearly constant as possible, or, still better, it should be al-
lowed to increase very slowly. If it can be avoided, the temperature
should not be allowed to fluctuate. Temperatures between 2000 and
2200 F. are satisfactory. For timber which treats very easily 1800
may prove high enough. The temperature should not be allowed
to go above 2200, as some of the oil is lost by evaporation at high
temperatures. There is also danger that the oil will boil over the
sides of the tank if the temperature gets too high. The" cold" bath
should be warm enough to thin the oil thoroughly. A temperature
of 1000 will usually be found sufficientfor this purpose.
Various woods differ so in their susceptibility to treatment that

a general rule for treating can not be given. In Table 1, however,
are shown the results obtained in some experiments with a number
of kinds of wood.

3 In purchasing oil it should be remembered that in addition to the oil absorbed some
oil will be left in the tank after the last posts are removed. The quantity will depend on
the size of the tank, but will be enough to fill the tank to a depth of about 1¥.l to 2 feet.
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TABLE I.-Results secured. in the treatment 0'1 various soood«
[All posts were round, peeled, and seasoned]

-----------1--- ------ --- --- ---- --- ---

Species

Ash, white ••.•.. ...
Basswood .. __
Bay, sweet _
Beech .. .. _.... _.. __.
Birch, river _
B utternuL .. . "_
Elm, American ~_._. _
Elm, slippery ....... _.. _
Gum, black. .. .. _
Gum, red __.. .. ..
Gum, tupelo .. __.. __ _
Hickory, bitternuL .. _
Maple, red . __
Maple, sugar. .. .. _
Oak, pin __.. .. ...
Oak, red ... __
Pine, loblolly .. __. _
Pine.Todgepole .. _
Pine, pitch _
Pine, Virginia _
Pine, shortleaL _
Pine, western yellow 3 _

Poplar, white __
Poplar, yellow .. .. _
Sycamore _
Willow, European white 4 _

Penetration I_S_in_g_le_.t_au_k_t-,re_at_m_C11_t_
1

Butt

~r~e:; ~r~:;1---:---1
butt top

Double-tank
treatmentAbsorp-

tion per
5-inch
post Top

Hot Cooling
6il oil

Hot Cold
oil oil

Galls.
0.4
_6
.6
.6
.6
. 4
.4
.6
.6
.6
.6
• 4
.6
.6
.5
.4
.5
.6
.5
.5
.5
.5
.5
.6
.6
.6

In. In. Hrs. Hrs, H. min. H. min.
0.4 5 12 Dipped' .. __
.1 0.05 _...... _ .. __. 1 30
.4 .2 .. _._ _. 1 30
1. 0 .4 .. ._____ 1 45
.7 .3 _ __ 3 1
'.5 6 12 .... _ .. __.. _. •
'.4 . 6 12 .. __•
'.3 .1 .... _._... 1 30 1 30
.6 .3 .... 1 1
1. 0 .3 .. 1 45
.6 .3 __._.. __.. 1 1
.5 6 12 Dipped' ... ... •
1.0 .3 .... _... • 4 2
.2 .1 .. __ 3 2

'1. 0 .5 .. _ .. ..... 1 45
2.5 .3 . 1 45
1. 5 1. 0 . .___ 1 30 1
1. 2 .6 . .... _ 1 30 1
1. 0 .3 . .. _ 3 1
1. 0 .4 .. 3 2
1. 0 .3 .. .. _....... 3 1
.7 ... .. 2 30 { ~ 30
.5 .2 __.. 6 12
.4 .1 .. .. __ 2 30
1.0 .2 _.__ 1 30
.6 .2 ... .. 4

, Dipped for 5 minutes or more. (
, Width of sapwood. Penetration limited by impenetrable heart.
a Average results from 6,000 posts.
• Requires especially thorough seasoning.

It may be noted that most or the posts in Table 1 were given a
light top treatment in addition to the butt treatment. This is
strongly recommended except in regions where experience has shown
that the upper parts of the posts do not decay in service. Top treat-
ment does not seemto be very important throughout the high regions
of the Rocky Mountain States, but in experiments with butt-treated
posts or poles in many other parts of the country the untreated tops
have often rotted while the treated parts remained in good condition.
There are two methods or giving the top a light treatment. In one

method the cold tank is made long enough to hold the posts lying full
length. In this case when the posts are transferred to the cold tank
they are entirely submerged in the oil. This results in a compara-
tively heavy absorption in the butts, which have been heated, but
only a light absorption in the tops. Another method is to complete
the butt treatment or the posts first, and then turn them upside down
in a tank of hot oil and allow them to remain for a few minutes.
The oil should be deep enough in the tank to cover all the post not
treated before. If this is not possible, a swab should be used to souse
the oil all over the wood not previously submerged. The swab can
be made by tying a piece of burlap on a stick. Particular care should
be taken to fill all checks and cracks with the oil.
A more thorough method would be to submerge the entire post .,

during both the hot bath and the cold bath. This would make a
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more durable post, but the absorption of oil would probably be more
than double, and it is doubtful that the additional expense would
generally be justified.
Sometimes, in seasoning, the outer surface of the wood becomes

hard and has a glazed appearance. This effect is called" caseharden-
ing," and it may seriously retard penetration by the oil. Before
treatment, such a hardened surface should be shaved off with a draw-
shave for about 8 inches above and 12 to 15 inches below the ground
line. The rest of the butt need not be shaved.
After treatment it is a good plan to stand the posts upside down.

This allows any excess oil in the butts to flow toward the top and slay
in the wood, instead of dripping on
the ground. They should not be
left in this position more than a few
weeks, especially if the tops are un-
treated, as decay may start in the
part which touches the ground.

APPARATUS FOR IIOT AND COLD BATII
TREATING

, I

The essential parts of the appa-
ratus for general farm use are one
or two tanks (depending on whether
the hot and cold or hot and cooling
method is used), a thermometer,
and some means Of heating.
The chief requirements of the

tanks are: (1) Th at they shall be
strong enough to hold the weight
of the oil and the posts; (2) that
they shall not leak; (3) that they
shall be deep enough, so that the
surface of the oil will be a foot
or more below the top of the tank
during treatment; and (4) that
they may be readily heated. Any FIG. 13.-Trenting plant made from two
metal tank of convenient size which ~t~.ug;;~,~sfnlss~o~V~ft~mmelhodof COil-

will satisfy these requirements will
do. Wooden tanks or barrels will not do unless lined with metal,
because they leak too much when oil is heated in them. The heating
may be accomplished bya fire beneath the tank or by means of steam
coils. If an open fire is used, care should be taken to prevent the oil
from slopping over the side of the tank and taking fire. This is
the reason for having the surface of the oil a foot below the top of
ihe tank. Though the oil is not dangerously inflammable, and ordi-
nary care will prevent trouble, carelessness may result in the 10s8
of the oil and the posts. The treatment should be ma le, of course,
in a situation where an accidental fire will not endanger any build-
ings, I crops, or other valuable property.
In Figure 13 is shown a plant made from llO-gallon oil drums by

cutting out one head of each drum. A 50-gallon drum is not suitable
because it is too short. In order to keep the posts from floating in

o ,

11
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the oil, it is well in a plant of this kind to use a false bottom in each
drum, such as is shown in the illustration. This can readily be made ~
out of the heads cut from the drums, or any flat piece of iron, by
riveting on strips of iron through which several screws protrude
from one-half to three-fourths of an inch. The screws stick into the {I
posts and keep them from moving about and floating in the oil.

FIG, 14.-Heavy iron tank with brick fire box

Figure 14 shows a more permanent type of plant, in which the tank
is made of comparatively heavy metal and is surrounded by a brick
fire box.
Figure 15 shows a plant built for treating the entire post, giving a

heavy butt treatment and a light top treatment. The horizontal tank
is 8 feet long, 3 feet wide, and 3 feet deep; the round tank, about 3
feet in diameter and 4 feet deep. The pole and stand shown are for
use with the mortised board shown in the rear, to hold the posts under
the oil during' the cold bath.

In Figure 16 the details of construction of the tanks used in one
experimental plant are shown. This was a portable plantheated by



PRESERVATIVE TREATMENT OF FARM TIMBERS 21

steam from the boiler of a threshing engine. Between the steam
pipes in the bottom of the tanks strips of 2-illch lumber studded
with screws were placed and firmly wired to the pipes. The points
of the screws projected about three-fourths of an inch above the
wood and served to keep the posts from sliding about. "Without the
screws it would have been impossible to put a full charge of posts
into the tank. On both sides of each tank, about 18 inches from the
top, 2 by 12 inch planks were suspended by means of ~-shaped
irons which hooked over the sides of the tanks. This made a very
satisfactory working platform. Since the tanks were made of
rather thin sheet metal, they were strengthened by surrounding
them with crates or frames of 2-inch lumber. The capacity of the
tanks was from 40 to 105 posts per charge, depending on the size

J;'lG. 15.-1~xpel·imeutal outfit hoaterl oy steam. 'I'he recta ngulur horizontal tuuk is for
tus cold bu til

and shape of the posts. The total cost of the tanks (pre-war prices)
was about $280.
Figures 13 to 16 show only a few varieties of treating outfits that

might be employed. Secondhand tanks of various kinds which will
be entirely satisfactory may often be bought very cheaply. A good
tank can be made by welding a bottom into a piece of large cor-
rugated-iron culvert pipe and making the side seam tight. Tanks
of heet metal too thin to stand rough usage can be strengthened
by boxing them in with suitable frames.
The number of posts to be treated should determine the character

of the plant used. If only a few posts are to be treated, a simple
plant similar to that shown in Figure 13 is most suitable. For a
large number of posts or timbers of other kinds, more elaborate
apparatus is advisable, such as that shown in Figure 16, or perhaps
a stationary plant with steam boiler, storage tanks, oil pumps, a
derrick for lifting the timber, and other equipment. In any kind
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of a plant the operator must provide platforms and other means of
handling the posts to the best advantage. .
It may prove of advantage sometimes for a number of farmers

to cooperate in the erection of a permanent plant of this kind or
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FIG. 16.-Details of construction of tanks for portable plant

a portable plant, such as that shown in Figure 16. Such a plant
could either be loaned to each of the cooperators in turn to treat ~
his own timber or it could be placed in charge of an operating crew
of two or three men who would make all the treatments.
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HOT AND COLD BATH TREATMENT WITH WATEB SOLUTIONS

Alth:mgh the hot and cold bath method is especially suitable for
oils, it may, with proper precautions, also be used with preservatives

I> such as zinc chloride and sodium fluoride which are dissolved in
water. The apparatus and the general method of treating are the'
same, whether oils or water solutions are used. The chief differ-
ence is that with water solutions the strength of the solutions must
be watched and corrected from time to time by the addition of
water or chemical. This so complicates the treating that anyone
not familiar with the use of hydrometers will find the use of oils
more convenient and simple. A solution strength of about 5 pel'
cent is recommended for zinc chloride. For sodium fluoride a 3%
per cent solution is recommended, since this chemical is not soluble
enough to make much stronger solutions. 'With either the zinc
chloride or the sodium fluoride the wood should be made to absorb
all the solution it can.

THE DIPPING PROCESS

The dipping process is considered suitable only for preservatives
of an oily nature. The wood is simply heated in oil at from 200 to
to 2200 F. for from 5 to 15minutes or longer. This allows all checks
and defects to become filled with oil, but the penetration and absorp-
tion of oil are usually slight. On account of the small amount of
oil used and the large number of posts that can be treated in a day,
it is much cheaper than hot and cold bath treatment, but it is also
much less effective. Under no circumstances should any but thor-
oughly peeled, well-seasoned timber be used. Unseasoned wood, or
that which is wet with snow or rain, is not suitable because the oil
will not penetrate it readily. In very cold weather a longer time in
the hot oil will be required to get the wood warm. The treatment
should extend at least 6 inches above the ground line.
The apparatus for dipping consists of a tank, a thermometer, and

some means of heating. Generally, it will be advisable to use a com-
paratively small tank in order that there will not be a large amount
of oil left over after the last posts have been treated.

THE STEEPING PROCESS

The steeping process is used with water solutions only. It con-
sists in simply soaking the well-seasoned wood for a week or more
in a tank of unheated preservative solution. If the time is very
limited the wood may be removed after two or three days, but soak-
ing periods of one week or even two weeks are better. The wood
should be kept submerged during the whole period and the tank
should be covered, if possible, to keep out rain and to reduce evapora-
tion. For zinc chloride 5 per cent and for sodium fluoride 3lh pel'
cent solutions are recommended.
Detailed instructions for preparing solutions and treating by

the steeping process may be obtained from the Forest Products
Laboratory.

BRUSH TREATMEN'l' WITH CREO~OTE

Brush treatment or painting is considered suitable for creosote
or carbolineums only and consists in applying two coats of the pre-
servative to the wood. The oil should be heated to from 2000 to 2200
F. and flooded over the wood rather than painted upon it. If the
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preservative is thoroughly liquid it may be used without heating,
but it is better when hot. Especial care should be taken to fill every
check and defect in the wood, and the first coat should be allowed to
dry completely before the second coat is applied. The advantage
of the painting method over the others is the small amount of
preservative it requires and its cheapness and simplicity. No excess
of preservative need be left over after the last post is treated. It
is also of value in treating portions of large sticks which can not
readily be tank treated and in treating timber at joints and all
points of contact where decay is liable to occur. Its disadvantage
is that it usually adds less to the durability than dipping, hot and
cold bath, or pressure treatment.
Like dipping; the painting method is most suitable for use on

peeled, thoroughly seasoned, and dry timber. It is best to use it
in warm weather; for in cold weather, when the hot cresote touches
the cold wood, it immediately cools and does not penetrate readily.
The apparatus for brush treatment consists of a large kettle. or

pail of some kind to heat the ail in, a smaller pail to paint from, and
a wire-bound, long-handled paintbrush. A small soft broom might
be substituted for the paintbrush if desired. If a thermometer is
available, it can be used to advantage. If none can be had, the oil
should be heated very hot but not to boiling. Care should be exercised
to prevent the oil from boiling over and taking fire.
Ordinarily the oil is heated over an open fire, but where a large

amount of work is to be done, or the work is widely distributed, it
may be found advantageous to use a special oil heater, such as is
shown in Figure 17. The heat is supplied by a gasoline blowtorch and
a thermometer is used to regulate the temperature. The pail is made
detachable so that one or more can be in use while another is heating.
The construction of the heater is simple, and it can be made by any
competent tinner.

CARE OF TIMBER AFTER TREATMENT
The effectiveness of any of the methods of treatment which have

been described is dependent upon keeping an unbroken layer of
treated wood over the entire treated surface.
Care should be exercised in handling treated timber so that the

treated wood is not scraped away or otherwise injured and untreated
wood thereby exposed.
Treated timber should never be cut if it can be avoided. All sawing

and framing should be done, if possible, before treatment. If it is
necessary to saw after treatment, the exposed untreated wood should
be painted with several coats of hot creosote before it is put in place.

If butt-treated posts or other timbers of which only a part is
treated are not to be used for some time, they should be open piled
after treatment. If they are close-piled or allowed to lie on the
ground for a considerable length of time, decay is likely to start in
the untreated parts. If the timber is treated all over, it should be
close-piled, but the pile should be raised off the ground.
In setting treated posts, poles, and other timbers great care should

be used to avoid setting them too deep. At least 6 inches of treated
wood, and more, if convenient, should extend above the ground after
the posts are set. Where this precaution has not been observed the
posts have sometimes decayed above the treated part.
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ADAPTABILITY TO TREATMENT

As is shown in Table 1, some species of wood are much easier to
treat than others; and whenever there is a choice between several
species this fact should be taken into consideration.
In general, the pines are very easy to treat. Other woods which

have been found to treat very readily in the form of round po ts are
beech, river birch, the gums, pin oak, red oak, and sycamore. Many
other species, however, can be successfully treated; and, in fact,
almost any kind of nondurable wood can be improved by proper

Oe,~~v.tlbl. P(I/'
0.1""",,1&44 /r-on

~'IG. 17.-Creosote heater for brusn treating

treatment. Treatment will also greatly improve many of the species
having durable heartwood and nondurable sapwood.
In most woods the sapwood treats much more easily than the

heartwood. In very few species can a satisfactory penetration be
obtained in the heartwood by the hot and cold bath process. In
general, therefore, a more uniform and satisfactory treatment can
be obtained in round posts, of which the entire outer surface is sap-
wood, than in split or sawed posts, in which heartwood is necessarily
exposed. Among the exceptions to this rule are eastern hemlock, in
which the sapwood is as difficult to penetrate as the heartwood, and
sycamore, in which the heartwood is readily treated.
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In some localities there are considerable amounts of standing dead
'timber which has' been killed by fire, .insects, or some tree disease,
and which is still sound. For the most part this timber can be sue-
cessfully treated. Such timber, if it is entirely free from decay and
not seriously injured by wood borers, is practically as good as live
timber and is well adapted to treatment because already more or
less seasoned. It makes good material for posts, poles, and many
other of the common forms in which wood is used. Blight-killed
chestnut and fire and insect-killed lodgepole pine are in this class.

I
(~

COST OF HOT AND COLD BATH TREATMENT

As a rule, the principal item of cost in the treatment of timber is
the preservative. The price of coal-tar creosote varies. Near the
manufacturing plants it can usually be obtained at from 25 to 60
cents per gallon in small lots. In other localities the freight will
make the price somewhat higher. In tank-car lots the price ranges
from about 20 to 40 cents per gallon. It may prove feasible in some
cases for a number of farmers to cooperate in buying creosote in
order to obtain the reduction in price due to purchasing in large
quantities. The exact cost in any case will have to be determined
by inquiring of the dealer from whom the oil is to be obtained. A
list of dealers may be obtained from the Forest Products Laboratory
01' from State authorities.
The cost of applying the preservative depends mainly upon the

number of posts to be treated, the cost of apparatus, labor, and fuel,
and the number of posts which can be treated per day. The number
of posts treated per day will, of course, vary according to their size
and ease of treatment. The cost of treatment will vary greatly in
different localities and in accordance with differing local conditions,
so that a general cost figure can not be given. In Table 2, however,
are given some figureS'obtained in the open-tank treatment of posts
in several localities. The cost of oil may vary widely from the figures
given in the table. The cost of the apparatus is not included in the
calculations.

TARLEl 2.-Cost of treatment under certain conditions

Cost oC oil Cost Total
of cost of

Locality Kind or post treat- treat- Romarks
Per Per ing per ment
gallon post post per

post
-- ----Louisiana. ___ Loblolly pino ... __.. $0,15 $0.09 $0.01 $0.10 Entire post impregnated, cost of

labor not included.
Maryland ... Virginia pine _____~__ .15 .09 .01 .10 Do_
Maine __.. __ Aspen ....... __... ___ .12 ,06 .01 .07 Butt impregnated, top dipped,

cost of labor not included,
Minnesota .. Cottonwood. ___. ____ .12 .06 .01 .07 Do.California __. Western yellow pine, .24 .12 ,07 .19 Butt impregnated, cost of labor

included at $2.50 per day.Montana ..... Lodgepole pine .... __ .18 .12 .14 .26 IIeavy butt treatment and lighter
top treatment, with a creosote-
peti oleum mixture, cost of labor
included.Do ____.. Cottonwood __.. __. __ .18 .41 .14 .55 IIoavy butt treatment and lighter
top treatment, with a creosote-
petroleum mixture, cost or labor
included. High cost due to high

.
06

1

absorption of oil.Do. ___.. Western red cedar; __ .18 .05 .11 Butt treatment only, with a creo-

I I sate-petroleum mixture, cost of
labor included.
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VALUE OF TREATMENT

Unless a reasonable saving can be effected by preservative treat-
ment of wood, the expense involved is not justified. The saving due
to preservative treatment will depend upon local conditions. In
some localities durable posts are expensive and difficult to obtain,
whereas nondurable, easily treated woods are abundant and cheap.
It is in such localities that treatment is particularly desirable. In
other localities there may be a plentiful supply of durable timber
which can be obtained very cheaply. In such places it may not be
advisable to attempt preservative treatment.
The chief points which must be considered in determining whether

treatment will pay are the original cost and the average life of
untreated and treated posts, or, in other words, the cost per year of
service. The cost and approximate life of untreated posts of the
different woods in common use in any locality will generally be
known to the residents of that locality. It is estimated that a thor-
ough hot and cold bath treatment of fence posts, for example, a
heavy butt treatment and a light top treatment, will give to non-
durable woods an average life of at least 20 years. This estimate is
based on the best information obtainable on the durability of well-
creosoted posts and other creosoted timber. It can not be considered
as conclusive, however.
In estimating the cost of an open-tank treated post the chief items

to be considered are the original cost of the post and the cost of the
oil absorbed. In general, from four-tenths to six-tenths of a gallon
of creosote will be required per post. In order to get a close estimate
of the cost pCI'year of service, the cost of setting the post should be
included in the calculations. Interests on the money invested may
also be included. If desired, the costs may be figured on the basis
of cash outlay only, leaving out all items which do not require the
actual expenditure of money. This method, however, does not give
a true comparison of the relative economy.

If it is found in a certain locality that cedar posts which will last
12 years can be obtained for 30 cents and that treated pine which will
last 20 years can be obtained for the same price, money will be saved
by using the treated pine; or, if a locust post can be obtained for
50 cents and a treated beech post which will probably last about as
long costs half as much, it will be economical to treat the beech.
On the other hand, if an untreated post which will last 12 years can
be obtained for 10 cents and a treated post which may be expected.to
last 20 years costs 50 cents, it will not be economy to treat.

SERVICE TESTS OF TREATED POSTS

To obtain more exact information about the average life of treated
posts under various conditions experimental posts are being tested in
fences in many parts of the country and careful records of their
durability are being kept. In Table 3 are given the results so far
obtained in a number of these experiments.
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PROLONGING THE LIFE OF OTHER FORMS OF FARM TIMBERS

There are many forms of timber used on the farm to which treat-
ment can be advantageously applied. Among these are silos, rural
telephone poles, shingles, sills, foundation timbers, bridge timbers:
board walks, wooden gates, windmill frames, porch columns, and
well curbing. The treatment of any nondurable wood which is
used where conditions are favorable to decay is worthy of careful
consideration. .

SILOS

A thorough treatment with coal-tar creosote will make a wooden
silo more resistant to decay and less subject to shrinking and swell-
ing. It will also make painting unnecessary.
The most satisfactory way to inject creosote into silo staves is by

impregnation under pressure. It may sometimes be possible for a
farmer to haul his untreated silo lumber to a creosoting plant and
have it treated, but pressure treatments will usually have to be made
by the manufacturer before the silo is sold. Some manufacturers
are already doing this, and it is now possible to purchase a pressure-
treated silo all ready to set up.
Next to pressure treatment, open-tank treatment is best; but on ac-

count of the length of the staves and the long, narrow tank required
it may be inconvenient to use this method. A good combination treat-
ment would be to give the lower 2 or 3 feet of each stave an open-
tank treatment and the remainder a 2-coat brush treatment. If
this is done, the part of the staves most subject to decay will receive
the heaviest treatment. All the wood which touches the foundation {
should be thoroughly treated. As with any treated timber, no saw-
ing or cutting that can be avoided should be done after the wood is
treated. All untreated surfaces necessarily exposed by cutting should
be heavily painted with the preservative.
Brush and dipping treatments are less efficient than hot and cold

bath or pressure treatments and will not give as great an increase
in durability. They may be used to advantage, however, when the
better methods are entirely out of the qnestion.
One possible objection to the use of creosoted lumber in silos is

that the silage might be contaminated by creosote bleeding from the
wood. Information obtained by the Forest Service, however, in-
dicates that there is little danger of this if proper care is used.
In order to prevent contamination, the treated wood should be
thoroughly air seasoned in open piles after it is treated and before
it is put into the silo. In hot and cold bath or pressure treatments
the absorption of oil should not exceed 8 or 10 pounds per cubic
foot of wood.
Of the woods in general USefor silo construction the pines are,

as a class, the most easily treated; the hemlocks, western larch, the
spruces, and Douglas fir are somewhat more difficult. With pressure
treatment the greatest saving can usually be effected by using the
cheaper woods, as the differences in the durability of the various .I

species is less after treatment than before. It is questionable if (>
the treatment of such durable species as heart redwood and heart
cypress would pay.
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SHINGLES

The application of paint is the preservative measure most com-
monly used for shingles; and if the paint is properly applied it will
add to their durability by protecting them from the weather, re-
ducing moisture changes, and preventing cupping. 1£ it is not
properly applied, however, it may even hasten decay. For pre-
servative purposes the best way to apply the paint is by dipping
the shingles in it. This may be found impracticable, however, since
the amount of paint which would adhere to the shingle would in
many cases be too great unless some means were provided to brush
off the excess.
When the shingles are painted after the roof is laid, a ridge of

paint is liable to form at the base of each shingle. This tends to hold
the water after a rain and keep the shingles moist, thus making
conditions more favorable to decay.
Brush treatment with creosote or a good shingle stain does not

leave a ridge like ordinary paint and can be recommended as good
practice, but dipping the shingles in the preservative is better in
this case also. The best results in preventing decay are obtained,
however, by first heating and then cooling the wood in creosote as
described for the treatment of fence posts.
The hot and cold bath process has already been explained. The

apparatus used for posts may be employed; or if shingles .exclusively
are to be treated, the form of the outfit may be modified, The
simplest apparatus is a single tank large enough to hold a bundle
of shingles. 1£ a larger capacity is desired, the depth rather than
the width should be increased; for, in order to minimize the loss of
oil by evaporation, the oil surface exposed to the air should be kept
as small as possible. The best treatment for various kinds of shingles
has not yet been determined. The most desirable treatment is the
one which gives the best penetration with the least absorption of oil.
Sap-pine shingles, thoroughly seasoned, can be completely penetrated
without difficulty,but cedar shingles are more difficult t.o treat. The
proper treatment in any case must be determined by observing the
absorption of oil and the penetration secured and varying the
treatment accordingly. The oil should not be allowed to get too
hot, however, or the shingles held in it for too long a time; for in
either of these events the shingles may become somewhat brittle.
A very satisfactory treatment was obtained in western red cedar

shingles by heating them in creosote for 2 hours at 2100 F. and then
allowing them to cool for 1 hour, duting which time the tempera-
ture of the creosote dropped to 17GoF. The absorption was about
20 pounds or 2.3 gallons of creosote pel' bundle. In another satis-
factory treatment a 2-hour bath at 2100 followed by cooling 2 hours
to 1650 resulted in an absorption of about 27.5pounds or 3.1 gallons
of creosote per bundle. This treatment saturated the sapwood and
penetrated the heartwood about one-sixteenth of an inch. Either
treatment should give the shingles a very long life.
While creosote treatment can be expected to increase very mate-

rially the resi tance of shingles to decay, the treated shingles possess
certain objectionable qualities which should be kept in mind when
considering their use; for instance, their strong odor and their con-
tamination of cistern water. Further, since the shingle nails some-
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times become covered with creosote and can not be held in the work-
man's mouth, it is more inconvenient to lay these shingles. The odor,
however, disappears in the course of a few weeks-two weeks in one 11 'j
case observed. The contamination of the cistern water may be of
longer duration, though in one instance the water was tasteless after
three days of rain. All these objections may be lessened if the
shingles are seasoned for a few weeks between treating and laying.

It is held by some that creosote treatment makes shingles more
inflammable and thus increases the fire danger, and it seems probable
that this is true of freshly treated shingles. After a few months on
the roof, however, it is doubtful if there is much difference in the
inflammability of treated and untreated shingles.

TELEPHONE POLES

When farmers' cooperative telephone lines are constructed, the
treatment of the poles will frequently effect a saving in the cost of
upkeep. The hot and cold bath treatment will, of course, give a
much longer life than brush treatment; but the cost of the tanks,
the extra oil required, apparatus for handling the poles, and the
extra labor may not be justified unless a large number are to be
treated. Brush treatment will, therefore, in many cases be the most
practicable method to use. In most parts of the United States a
butt treatment is sufficient to protect poles of the common durable
pole species; but in the warm, moist climate of the Southern States
it is desirable to treat the entire pole, especially if sap pine or other
nondurable woods are used.
In the repair of pole lines, where the poles are decayed near the \

ground and sound above the ground, it is often economical to place a
creosoted stub beside the old pole and fasten the two firmly together
with wire or bolts. (Fig. 18.) Stubbing will not pay, however,
unless there is enough service left in the upper parts of the old poles
to justify the expense.
The tops of the poles and the gains cut in the poles to hold the

cross arms should be brush treated. Pole braces should be treated
like the poles. Wherever a pole brace touches a pole, both should
be brush treated at the point of contact.

BRIDGE TIMBERS

Treatment of the timbers and planks of permanent farm or high-
way bridges will add materially to their resistance to decay. Hot
and cold bath and pressure treatments are the best. Brush or dip-
ping treatments of the face of the planks would soon be worn away
and would be of little value; but they ma~Tbe used to advantage in
other parts of the structure.

SILLS AND FOUNDATION TIMBERS

Sills and foundation timbers in contact with the ground or with /
stone or concrete foundations frequently decay rapidly, and preserva-
tive treatment is advisable. It is probable that brush treatment will
usually be found the only convenient way to treat such timbers on
account of their size, but wherever possible better treatments should
be used.
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JOINTS AND POINTS OF CONTACT

. Experience has shown that in any timber structure where the wood
... ' comes in contact with wood, stone, or other material, decay is liable

to occur more rapidly at the point of contact than in other parts of
the structure. (Figs. 5 and 6.) If it is impracticable to treat the
timber for the whole structure, it will frequently be profitable to give
a good brush treatment to
the joints and other points
where decay is usually most
severe.

CARE OF LUMBER. TIMBER,
AND POLES

It is important in the
case of poles, lumber, and
timbers of all sorts to sea-
son the wood prorerly
before treatment, to pile it
so it will not decay during
seasoning, and to care for
it properly after treatment.
In general, the precautions
given for fence posts will
apply, but the piling meth-
ods will vary somewhat ac-
cording to the character of
the material. All sawed
lumber and timber during
seasoning should be piled
upon skids or sills at least
a foot above the ground.
The layers of boards or tim-
bers should be separated by
narrow stickers or crossers
about 1 inch thick. The FrG. 18 -D~ca"illg' pole rdllforc~d with a creo-
. I I ld b l' d sotod "tub. Many years' addlt ional Service maystic cers s lOU e me up thus be obtained

vertically over the skid tim-
bers, and they should be spaced closely enough along the length of
the pile to prevent the bending of the boards. The piles should be
sloped lengthwise, so that ram water can run off quickly. Silo
lumber after treatment should be piled as for sea oning. Other
lumber, which has been treated all over, should be kept in solid
piles until used.

COOPERATION

When several people in a community treat wood cooperatively the
cost of treatment can often be reduced because the price of creosote is
less per gallon when purchased in large quantities. If enough people
cooperate, a large and convenient plant can be constructed and kept
in operation at a central location at a low cost per man. This is
especiall, desirable where the creosote and the wood to be treated are
shipper] into the community through some central point. \Vhere



,

34 FARMERS' BULLETIN 744

posts or poles are cut on widely separated farms it may be better to
purchase a smaller plant, which can be moved easily from farm to
farm.

LOCAL ASSISTANCE

Il
It. '/

1 ,

"The agricultural experiment stations, forest schools, and other
agencies in several States have issued bulletins on creosoting fence
posts. Some of them are prepared to give very helpful advice on the
kind of plant to use, where to buy preservative cheaply, and how to do
the work. They, as well as county agents in some localities, can also
be helpful in working up good cooperative projects, and when avail-
able such assistance should be sought.
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