TREE PLANTING lîî WASTE PLACES ON THE PABM.
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This article is purposely confined to the treatment of limited areas
of land rather than the planting of waste lands in general, because it
is thought that there are very few farms in tl^ United States in which
such limited areas do not occur, for the planting of which practical
suggestions may be given, while for the larger operations of extensive wastes—such as dunes, sand hills, and deforested mountain
lands—the methods of technical forestry are more applicable.
In the most favored region the farm " of which every foot is arable "
is seldom seen. Even on the richest of pra-irie farms the creste of the
rolling surface are apt to become impoverished after years of tillage,
in spite of the best efforts of the farmer, and when the cro]^ fail to
pay for ihe labor expended on them the land is as surely ** waste"
as though it were undrained swamp or iM>cky hillside. In the less
densely populated parts of the country, where land is cheap, th^
fields are abandoned when this stage is reached. In the East and
South, that is, within the forest area, where the entire country was
once covered with forest, natural reforestation soon takes place, and
in a few years the old fields are clothed with pines, spruces, and deciduous trees, the varieties being dependent upon the adjacent growth.
Within this area the farmer can always control the character of the
forest growths on the waste lands of his farm, either by planting or by
use of the axe, or both, and there is oftentimes great need of good
judgment in cutting out inferior trees or undesirable varieties.
The farm is to be regarded as the capital of the farmer, which is
invested at its best only when every acre is producing the most valuable crop in the greatest quantity of which it is capable. Unproductive land is as surely " dead stock" as unsalable merchandise, and just
as the merchant finds a higher rate of profit in some lin^ of trade
than in others, so the farmer finds certain fields more profitable than
others. Both merchant and farmer are forced at times by the exigencies of business to continue the less profitable investments, and he is
most successful who turns them to the greatest possible account.
The thin-soiled ridges of the farm, covered, as they may be, with
forest growth, fulfill a threefold purpose: they form a wind-break to
the adjacent fields, increasing thereby their productiven^ ; tiiey hold
the drifting miows^ and insure their slow melting, thus prolonging the
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opportunity for absorption of the snow water by the adjacent fields
of lower elevation; and they prevent late and early frosts by creating
air currents and controlling their direction.
Few farmers seem to have realized the great value of a close-planted,
thick-foliaged grove as a conservator of moisture. The effectiveness
of a wind-break depends upon its location, density, extent, and
height. Well-planted groves, set thick at the borders, especially
with coniferous trees, located on the crests of the ridges in the prairie
farms of the Mississippi and Missouri valleys, would do much toward
breaking the force of the winds which blow so constantly, protecting
the crops on the sheltered slopes and forming protected runways for
stock in winter. The snows accumulating in such groves are shaded
from the sun, and long after the adjacent fields are bare the snow is
slowly melting and the water trickling down over the plowed fields,
which are thus thoroughly saturated.
It is not to be supposed that limited plantations, confined to the
waste places of the farm, would have an appreciable effect on the general climate of a region, for the influences must be great that can
affect atmospheric conditions over a wide area. Locally, however,
the planting of hilltops and the consequent heightening of elevations
will often result in the creation of air currents that will prevent cold
air from settling in the lowlands between, thus obviating late spring
and early autumn frosts, and this protection can be made more efíicient
if the configuration of the neighboring lands be studied with a view
to creating the strongest possible draft.
In regions where tender vegetables and fruits are largely cultivated
such protection may be of primary importance, and the clearing of
adjoining hill crests and slopes Avill often result in serious disturbance
of the local climate.
The great utility of forest plantations in saving snow water to the
adjacent fields has been mentioned. The summer rains are also saved
to the farm by the same means. Following the deep-descending roots
of the trees, they are retained in the lower strata of the soil and then
pass to the adjoining lands and are brought within reach of the growing i)lants. Such plantations are beneficial also in checking evaporation from the growing crops by breaking the force of the wind. This
utility is of the utmost importance in the Western States, where there
are no natural groves except near the rivers.
Situated on the crests of slopes whose sides, together with the lowlands between, are under tillage, a forest plantation has much greater
value as a wind-break than where the order is reversed, or than on
level ground. As the winds are in general parallel to the earth's surface, any obstruction which turns them upward on a rising slope will
protect the land beyond such slope. The matter of protecting a crop
at crucial periods of its development is a vital one in Western farming,
where it not infrequently occurs that hot south winds sweep over the
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country while the grain is in the milk or dough stage and completely
ruin it. Instances of fields protected from such storms by well-grown
forest plats are not uncommon. Windstorms of great severity are
also of frequent occurrence in the spring, when the young grain is
literally twisted off at the surface of the ground or the soil is so blown
away as to expose the roots. It is as a protection against such storms
that the planting of thin-soiled ridges and fence lines and of the portion of the section-line highways not needed for the purpose of travel
is urged.
In general, the climatic conditions of the forested area of the country
are less extreme than those of the plains, but with the record of the
three recent drought years the need of moisture conservation is apparent alike in the East and West.
While in the West the thin-soiled ridges are best devoted to tree
growth for wind-breaks and snow catches, throughout the Eastern
and Southern States such localities should be kept in trees for the
prevention of erosion or gullying, one of the most troublesome results
of tillage.
The general action of the elements in uneven or rolling surfaces
invariably tends to carry the more fertile top mold of the higher
ground, or at least the decaying vegetation on the surface, to the
lower levels, which thus relatively increase in fertility at the expense
of the elevations above them. In addition to this general tendency
there have been deposited throughout the Northwestern States, by
glacial and water action, drift soils containing a great quantity of
bowlders, which are especially thick on the high ridges, making their
cultivation very expensive. In many localities throughout the Mississippi Valley the trend of the underlying strata of rocks is upward,
often coming so close to the surface in the ridge lands as to render
them worthless for cultivation. Along many river and creek valleys
the hills which confine the lowlands rise so abruptly as to make cultivation impracticable. These and many other special cases which
might be mentioned constitute the waste highlands of farms, all of
which should be devoted to forest-tree culture.
Trees, as has been seen, can exist and make a profitable growth on
lands too poor to support farm crops. When planted in the thin soil
of a limestone hill crest, they may make very slow growth during the
first few years; but as the soil becomes shaded by the tree tops the
growth becomes more rapid, and when the trees have attained a strong
foothold, their roots penetrating the crevices of the rocks to the water
below, they grow with additional vigor.
Yet, it is not to be expected that as vigorous growth can be secured
in these high waste places as in the lower, moist, and deep soils.
Because the white cedar, the cypress, and the tamarack are found in
swamps, where the surface of the soil is under water more than half
the year, it does not follow that this is the ideal condition for them;
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neitlier must it be thought because scrubby red-cedar trees find a
lodgment in the limestone outcrop of the Kansas Eiver bluffs that such
sites are the best for their growth. Such instances only prove the great
capability of trees to endure adversity, and show that there are few
waste places in which they can not grow.
One has only to recall the general character of the waste places of
the farm to realize how little can be gained from cropping them. The
ridge soils are too thin to support a growth of cereal crops; the swamp
soils are too wet for tillage; the cultivation of irregular plats of small
extent becomes too expensive, by reason of the difficulties of plowing, seeding, and harvesting. Once in trees, these difficulties are
reduced to a minimum. The thin soils of the ridges are protected
from the weather by the tree crowns, and their decaying foliage gradually increases the fertility of the soil.
Of the planting of swamp lands on the farm, little need be said, for
the reason that such lands, properly drained and managed, are too
valuable for tillage to be used for tree culture. There is deposited in
them not only the decayed vegetation by which they have been covered for hundreds of years, but also much of the fertile materials
which the descending waters have brought from the higher levels. If,
however, drainage is impossible, such land is much better covered
with trees than standing idle. Throughout the irrigated districts of
the West many x)laces also are made too wet for tillage by seepage
from the ditches. Such places, if properly underdrained, may be continued in cultivation without especial difficulty, but if for any reason
drainage can not be accomplished the ^^seepage spots" can be profitably planted to trees.
The odd corners and fence rows of American farms represent in the
aggregate a great quantity of unproductive land, which might be
planted to trees. Such limited areas, often composed of but a few
square rods or very narrow strips, can not be treated as forest, but
trees must be grown on them for special purposes, in v>^hich timber
production will hardly be considered.
The highways throughout the farming districts of the United States
may be bordered with trees, which, while giving shade, may be used
as living fence posts, or may become valuable nut orchards, but in
any event will aiford protection, in winter and summer alike, to the
traveler and to the adjacent fields. In Minnesota, Wyoming, and
other Western States the highways are at least ßß feet wide, and often
a hundred. These tracts, separated only by wire fences from the
cultivated fields, are not merely waste lands, but, for the most part,
veritable propagating beds for noxious weeds, which cause much loss
to the farmer. Try as he may, he can not protect his lands from
Kussian thistle, mustard, and the numerous other weed pests so long
as these broad highways exist as a seeding ground for them. If they
were planted to trees, with a vigorous undergrowth to protect the
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surface of the soil, they would not only make any weed growth impossible, but would also be a potent means of preventing the dissemination
of weeds from one section to another, by arresting them when carried by the winds. In many of the Western States the farmer is permitted by law thus to plant a portion of the highway with trees.
Yet, another form of waste land is to be considered; and here the
farmer living within the forest area is much more concerned than the
prairie dweller. Had the adaptability of soils to tillage been made
the basis of clearing lands in the early days, there would be less talk
of ^'thin" soils now, for on many farms lands were cleared which
should never have been stripped of their first cover. Steep hillsides,
rocky slopes, highlands with hardly a foot of soil between the surface
and the underlying rock, have been denuded of their forest cover, and
their subsequent tillage has been all but profitless to the farmer.
With constant cropping they have become so impoverished that their
cultivation has been abandoned. Yet, they have still enough fertility
to support a vigorous tree growth. On many New England farms
such thin lands have been planted to white pine with the most encouraging results. In many rocky, drift, eroded, and exhausted hiU farms
there is a depth of soil sufScient for the requirements of all varieties
of trees, and the farmer within the forest area has thus a wide range of
choice in the selection of trees. He may grow timber for railroad
ties, for posts, for telegraph poles, for lumber, and for many other
purposes, using the species that is best adapted to his need and to his
locality.
In the Southern States the loblolly and short-leaf pines can be quite
as readily grown as the white pine at the North. The loblolly seems
to consider the abandoned fields its heritage, for throughout the lower
Atlantic and Gulf States it quickly covers the old fields with its seedlings, which grow rapidly.
THE FARM NURSERY.

When such species as catalpa, box elder, black locust, green ash,
white elm^ and silver maple can be bought for less than $2 per thousand for strong one-year old plants, it would seem cheaper to purchase
than to grow from seed. But with land, tools, and teams at hand, a
forest-tree nursery can be cultivated at very little expense, and the
farmer, by gathering seed of the native trees, and purchasing desirable seeds not to be had at home, can grow on a fraction of an acre
seedlings enough for an extensive plantation.
Of the broad-leafed trees, the silver maples, elms, popla^rs, cottonwood, aspen, and willows ripen their seeds before midsummer. These
should be planted as soon as ripe, care being taken not to cover the
small seeds too deep. They will germinate in a few days, and by
autumn will be of a size suitable for transplanting.
Of the species whose seeds ripen in autumn, those of the tulip,
catalpa, honey locust, black locust, and Kentucky coffee tree should
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be thrashed from their pods when gathered and kept over winter in
a cool place where they will neither dry ont nor mold. Birch seeds
soon lose their vitality if permitted to dry, and they should be stored
in close boxes or jars and kept over winter in a cool cellar. When
the soil is moist in the fall, birch maybe sown before the ground freezes,
but in the dry soil of the plains the seeds should be kept over winter.
They must be sown in beds shaded as for conifers, and covered very
lightly. The seed usually ripens in August in the northern woods,
and should be gathered at once, separated, and stored until planting
time.
The sprouting of the seeds of other broad-leafed trees of the northern forest flora is hastened by subjecting them to the action of frost.
This is accomplished either by fall planting or by mixing the seeds
with sand and placing them in boxes on the north side of an outbuilding or other protection from the sun, whence they should be
planted as soon as possible in the spring, or even, when the ground
is sufâciently thawed out, in late winter. The nuts and acorns may
be simply spread on a well-drained surface and protected from drying
by a few inches of leaves held down by boards; but they are more
subject to the depredations of rodents when thus disposed of. The
seeds of fruit trees, such as cherry, mulberry, osage orange, wild
crab apple, and hawthorn, should be separated from the pulp by
maceration and washing before storing. Cherry and mulberry seeds
ripen during the summer, and as the fruit is much relished by birds
watchfulness is necessary to get them. They may be slightly dried
after washing, and then mixed with sand. Some seeds, notably those
of the hawthorns, are apt to lie over two or more years. Germination of such refractory seeds is hastened by soaking in water continuously for a week or more before planting.
When the soil is moist in the fall, the seeds of all trees which ripen
after midsummer may be planted, and thus the labor of storing is
saved. But spring planting is usually more satisfactory, because
uniform conditions can be better maintained where the seeds have
been properly stored. The soil is also usually in the best condition
for receiving the seeds in the spring, and lighter covering is possible.
The forest-tree nursery should be placed in deep, moist, well-drained
loam, and should be thoroughly cultivated. Hand weeding is important, for the tiny seedlings of many trees are very delicate and the more
vigorous grasses will quickly choke them out if left unprotected.
Where a large nursery is made, frequent use of the harrow-toothed
cultivator is most desirable, for it keeps a dust blanket on the surface of the soil, which prevents excessive evaporation and insures the
most perfect soil conditions obtainable through culture. Prompt
attention is a requisite of successful nursery management.
Seedlings of box elder, silver maple, red maple, catalpa, black
locust, cottonwood, willow, and mulberry are rampant growers the
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first season, and their growth may be checked, to make transplanting
less difficult, by sowing the seed thick in broad drills. Black wild
cherry, the elm, the ash, honey locust, black walnut, tulip, crab
apple, hackberry, linden, and coffee tree are of moderate growth
and easily attain transplanting size the first year. The oaks and the
nut trees generally, hard maple, beech, and hawthorn will usually
be benefited by remaining two or three years in the nursery. The
birches should be transplanted from the seed bed to the nursery row
the second year, and set in permanent forest the third.
"While the cone-bearing trees are more difficult to manage than the
broad-leafed species, it will be found advantageous to the farmer to
grow his own conifers. Not only are coniferous trees (pines, spruces,
cedars, larches, etc.) more difficult to transplant, but they are disastrously affected by the drying of their roots, and in the operations of
commercial nurseries—digging, storing, and packing—as well as in
transit, there is more or less danger from this cause. It will frequently happen, too, that plants thus injured, unless the injury be
very severe indeed, will appear in good condition when received, so
that the purchaser accepting them will be disappointed in his stand
whatever care he takes in planting the stock. Even should the cost
of growing the cone-bearing trees be more than it would cost to purchase them, as will often be the case if the time of the grower be considered, the trees will prove cheaper in the end, because favorable
weather can be chosen for transplanting them: they can be dug as
needed, and absolutely protected from drying out during the brief
interval between digging and planting.
Farmers living adjacent to the pineries can easily secure seed by
gathering the cones just before they burst open and spreading them
in a thin layer until sufficiently dry to open, when the seed will fall
out. The same method is used in securing all seeds save the red
cedar, the fruit of which is a gummy berry. The berries of the cedar
should be soaked for several days in water, then rubbed together to
remove as much of the gum as possible, when they may be planted or
mixed in sand and kept frozen during winter. A bath in weak lye
will hasten the cleaning process. The seeds of the remaining conifers
are kept dry over winter. They can be purchased of leading seedsmen throughout the country, and, as a rule, come true to name, though
difficulty regarding the Rocky Mountain species is sometimes experienced. As seeds lose their vitality to a considerable degree the second
year and to a much greater degree thereafter, it is important to secure
them fresh.
A well-drained, preferably sandy, soil should be chosen and the seed
bed prepared as is usual for cold frames, so that as soon as the seed is
planted the bed can be shaded. It should be open to the air on all
sides, and the seed may be sown broadcast in the bed, or in drills
a few inches apart. The seed should be covered but little, if any,
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more than its own depth. Pine, spruce, and Douglas spruce seed
usuall}^ germinates in eighteen to twenty days, red cedar in two to
six months, and larch in twenty to thirty days. Shortly after the
trees are up, or at any time during the first summer, a disease called
' ' damping off " is liable to attack them. This is a fungous growth, and
results in the decay of the tiny seedlings at the ground. It is often
very destructive., The only remedy is to SOYT clean dry sand among
the seedlings and v/ithhold water for a few days. This is not always
effective, but it will usually check the disease.
The shade for the seed bed is variously made. In the large nurseries it is usually a shed, roofed and sided with laths, but this would
be too expensive for a farm nursery. Useful shades are made by
laying brush across supports or by bunches of rushes or swamp grass
similarly placed, but of course these are more difficult to keep in
order. Where proper attention is paid to ventilation, an inexpensive
shade can be made by tacking cheap sheeting to a frame to lest
upon supports running along the side of the bed.
It may be advisable sometimes to purchase one or two year old
seedlings from reliable growers. They should be planted, in shaded
beds, about 3 inches apart, in rows 6 to 42 inches apart. It will be
necessary to keep them shaded one to three years, according to their
rate of growth. The oftener the cone-bearing trees are transplanted
before being set permanently^ the better, as by this process the growth
of fibrous roots close to the collar is encouraged. Especial care must
be taken in handling conifers to prevent their roots from drying in
the least, as whenever the roots dry it is almost impossible to make
the trees live. The seedlings should be packed in damp moss at the
nursery, and as soon as received the roots should be puddled in liquid
mud and heeled in in a shaded place. The heeling in should be carefully done, the fine soil pressing close upon the roots, but not covering
the tops. In a shaded place the trees may be left thus until the
roots begin growth. In planting it is best to carry the trees in a
bucket, with just enough water to cover the roots. They should be
planted firmly and be w^ell trampled, and a little loose soil dusted over
the trampled surface to prevent baking. No tree should be set much
deeper than it stood before, and this is specially important in transplanting conifers.
Conifers are ready for setting in plantations when from two to six
years old. Larches can usually be set when two or three years old,
the pines and cedars when from three to five years, and the spruces
when from four to six years.
NOTES ON VARIETIES AND METHODS.

The Division of Forestry has frequently issued cultural notes on
the leading economic species of American timber trees, and many of
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the State horticultural societies, notably those of Kansas, Nebraska,
Iowa, and Minnesota, have published manuals of forest-tree culture,
so that detailed information for special regions is not lacking. While
this is true in a general sense, little accurate information of the
results of planting in waste places is ava^ilable. In the West, where
farm plantations have been attempted most extensively, the site
chosen for the groves has heen determined primarily by convenience,
and it has seldom happened that the waste places have been selected.
In the forest area little planting of any sort has been attempted on
farms. Consequently the actual data of the results of waste plantings
pn farms are few.
Broadlj'" speaking, the same rules which are practiced in forest
planting in general are applicable to the waste plantings of farms;
th^e include the adaptability of the species to the locality, attention
to the light requirements of specie, and to their rate of growth.
In ridge or high land planting it must be remembered that the soil
is much less moist in such locations than in the valleys and lowlands,
that the winds cause increased evaporation, and that droughts are
especially severe. Trees requiring a generous supply of water will
never succeed well in high, thin soils. This is particularly true of the
plains, where not only a fimited rainfall but excessive evaporation
render the water supply much smaller than it is within the forest area.
There can be no doubt that conifers will prove the most useful trees,
as a class, for such locations. This is suggested by the natural tree
covering of the Hocky Mountains, where the exposed highlands are
clothed with pines, spruces, and firs to the tree line, while broadleafed species are found only fringing the streams in the valleys. But
the farmer who attempts to cover bare ground with a plantation of
conifers will find it necessary to replant portions during several successive seasons before a good stand is secured. The reason for this
is found principally in the difiiculty of transplanting and in the light
requirement of the conifers, which changes materially as the trees
grow older. Almost all species of conifers are benefited by at least
partial shade during the first few years of their existence. As they
advance from the seedling to the sapling stage, those which are most
light requiring, notably the larches and pines, are less tolerant of the
shade of their neighbors, and reach up in an effort to spread their
crowns in the full sunshine, but it is a well-known fact that the
white pine endures the shade even of such densely foliaged species
as the spruces during its infancy« Hence, it would seem best to
begin the ridge plantation with broad-leafed trees, with the intention
of introducing among them, in the course of four or five years, an
equal number of conifers.
In the Korth the birches {Beiula lutea and B, lento) and aspen
{Popidus iremuloides) should prove useful for mixing with conifers,
though we do not know of an experiment of this kind. They are
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light-foliaged species, and while they are ordinarily found near streams
they have succeeded well in the dry prairies of the eastern portion of
the Dakotas. They are the natural neighbors and nurses of the pines
and spruces in the Minnesota and Wisconsin woods. The ñrst trees
to appear on a great ^' burn " (a region where the forest has been killed
by fire) are quaking aspen and the birches {Betula lutea, B. papyrifera,
and B, lenta), and in their w^ake, if ever, the conifers appear.
Throughout the West a mixture of such broad-leafed species as
box elder, silver maple, black wild cherry, bur oak, white elm, yellow
birch, and green ash will be found useful in ridge planting, and south
of the sand-hill region of ^Nebraska the Russian mulberry, catalpa,
and black locust may be added. Of these, the species enduring
the most shade during youth are named first. It will be noticed
at once that several of these kinds are moistUre-loving trees, but
those here named have been grown in dry situations with a measure
of success. The box elder and silver maple are short lived wehere
grown in the ridge lands of the West, but during their first years
they groY/ vigorously, and they will endure long enough to serve as
nurses for conifers until the latter are established. Black wild cherry,
while not extensively planted, has been grown successfully in various
parts of Kansas, Colorado, and South Dakota—^localities covering a
sufficient area to warrant its extensive use. It has the further advantage of being a shade-enduring tree during youth, a point of much
importance in the West, where comparatively few such succeed. It
endures drought better than box elder or silver maple, being one of
the hardiest species in this regard.
White elm, while a species of the greatest hardiness, is less vigorous
in highlands than either wild cherry or bur oak, and is principally useful in plantings on such lands in giving variety. Bur oak has proven
a most useful species in highland planting. It grows very slowly during the first few years, making but a few inches increase in height
each year, and seemingly suppressed by its neighbors, but at the South
Dakota Experiment Station, in a mixture of bur oak, elm, and box
elder, the best bur oaks now equal the box elders in height, after eight
years' growth. At the Kansas Station bur oaks planted on high limestone land, between rows of catalpa and black locust, have not made
much height growth, being cut off every winter by jack rabbits, but
vigorous shoots push out each spring, showing sufficient root development in spite of untoward conditions. The black walnut is not
adapted to highland planting in the West.
In the use of such varieties as are named above, fully two-thirds of
the trees should be of the dense-foliage kinds, and the remainder
should be mixed with these so that each of them would be surrounded by dense shaders. They should be set not more than 4 by 4
feet apart, not only because they will most quickly shade the ground,
and thus prevent weed growth, when close planted, but because a
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dense plantation gives best results as a wind-break and as a snow
catcher. During the first five years more or less damage is apt to
result from the breaking of the trees by heavy snows, but this injury
is seldom permanent, if the broken trees are pruned promptly in the
spring. It is unnecessary to leave blank spaces for the introduction
of conifers. By the time the broad-leafed trees shade the ground—
in from three to five years—the conifers may be inserted where trees
have failed, and may even be introduced between the rows. It is
especially desirable that spruces and cedars be set thickly toward
the margins of the plantation, as they form thus a protecting wind
mantle for the more central trees.
Among the conifers which have been most largely tested in Western
planting, the European larch, Scotch pine, white pine, Austrian pine, •
Norway spruce, red cedar, arbor vitse, and white spruce are most
common. Of these, the white pine, Norway spruce, and arbor vitse
are of little value west of the Missouri River, although some fine
specimens of all these species can be found in the counties bordering
that river. Among the Rocky Mountain conifers that would seem
especially adapted to the West are the bull pine and Douglas spruce.
The European larch has been extensively planted in the Mississippi
Valley, and it is especially useful in the planting of thin-soiled ridges.
In a plantation on such land at Ridott, 111., the larch is easily the
best tree, Avith white pine and Norway spruce following in the order
named. These species were originally planted in alternate rows with
broad-leafed trees (walnut, ash, etc.), which they completely suppressed, very few of the latter being alive after twenty-five years. In
1895 the larches were thinned out, and made each from two to three
fence posts 7 feet long, many of the butt posts being 10 inches in
diameter. The remaining conifers stand from 30 to 40 feet high,
and are from 3 to 8 inches in diameter. They include white pine,
Scotch pine, Norway spruce, and arbor vitse. The larch is sprawling
in growth during the first few years, after which a leader is formed
and the growth is very erect and straight. The species is deciduous,
and the successive crops of leaves during the course of twenty years
form a mulch so dense as to quite prevent weed growth. In Europe
the larch is commonly used as a nurse for the pines, as the latter do
not suffer in the slight shade of the larches, which grow more rapidly
and are thinned out as the pines approach their principal height
growth. This mixture has also been practiced at Elgin, 111., with the
most gratifying results.
In the drier parts of the West the white pine does not succeed, but
throughout the prairie States it can be successfully grown in ridge
lands. Beyond the Missouri the Austrian, Scotch, and bull pine will
be found better adapted to the climate. So, too, the Norway spruce
is not so useful in the dry region as are the Black Hills white spruce
and the Douglas spruce.
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Within the forest area—that is, in the States where the whole country was once covered with forest—different conditions x^revail, and a
rniich greater iDroportion of waste land is contained in the farms than
is found in the prairies and plains. These lands consist largely of
hillsides so badly washed as to be untillable and rough fields and
pastures in which the impoverished soil will not produce a profitable crop. In the northern regions a large part of the hill country is
made up of drift soils, of a characteristic clay loam, deep, moist, and
well adapted to many kinds of tree growth. Farther south the hills
are composed of granitic rock, which is still in process of disintegration. These soils are moist and in every way favorable to tree growth,
as is indicated by the number of varieties and the great development
of individuals standing in them.
The rapid-growing tulip tree, which furnishes the poplar timber of
commerce, succeeds well in the moist hillside soils of the AUeghany
region, and should prove a valuable species for mixing with the more
dense-shading forms, such as maples and beech. The slow-growing
oaks, especially such species as the red {Quercus rubra), black
{Q, velutina)y bur {Q. macrocarpa), white {Q. alba)^ and chestnut
{Q. ijrinus), will also prove useful. Of these the black and red oaks
are much more rapid growers than is usually believed, and all will be
found worthy of a place in a mixed planting. The tulip poplar and
the oaks are best introduced sparingly into farm mixtures, at the rate
of from 24 to 50 per acre among other forms. They will thus be the
ultimate trees, not interfering seriously with the development of
the remaining forms, but reaching their full size when these have been
mostly removed. If planted for its timber, the black walnut is best
managed in this way also, though the walnut is essentially a tree of
the valley as compared with hillside locations. The white hickory
should succeed well on clay hillsides, and when well established can
be treated profitably as coppice.
Of slow growth during youth, the sugar maple {Acer saccliarum)
is a most useful species in soils of this character, both on account of
its forestal and its economic value. It endures the shade of other
trees to an unusual degree, and thus forms a fine second to such rapid
growers as black locust, tulip tree, etc. When these are removed,
the maple develops more rapidly, and the foundation of a first-class
sugar orchard may thus be secured. The beech is a neglected tree in
America, though one of the most available forms known to the
European forester. Like the sugar maple, it likes a deep, moist soil,
and does not succeed in the prairies; but within the forest area it
should prove one of the most useful shade-enduring species for hillside planting, especially on northern slopes.
In all waste planting on Eastern farms the use to be made of the
wood crop is a more imi)ortant consideration than in the West, where
the incidental value of the plantation is of equal if not greater
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importance tkan the resulting crop. In very few localities within the
forest area is there a sufScient lack of fuel to make planting for this
object of any importance. Broad-leafed trees, except as they yield
material for stakes and posts, repairs, etc., are too slow in their
development to make an attractive crop to the farmer, and hence the
larches and pines \rould seem to be the most promising varieties to
plant where a money return is looked for, unless the waste land is
especially adapted to the growth of osiers or hickory coppice, or some
special reason exists for the planting of hard woods.
When hillside fields are abandoned, they are soon covered with a
growth of bushes, and seedling trees of many kinds appear. As a
rule, the natural mixture thus spontaneously produced is not of much
value. How can it be improved ? Where there is a soil of considerable depth and sufficient moisture, even though the lajid be "worn
out," the best oaks, chestnut, and hard maple can be introduced, the
former by pressing the acorns and nuts an inch into the soil, covering with the foot, and the latter by sowing seed in hills. Such planting can be done without regard to the existing growth and without
disturbing it, all these species taking a strong hold on the soil before
top growth advances, and hence being comparatively indifferent to
light in the early stage of growth.
A stand of conifers is more difficult to secure. Usually the surface
of such waste lands is so covered with moss and other débris that seeds
sown broadcast and left without further care fail to come in contact
with the moist soil, and hence fail to germinate. Successful seeding
has often been accomplished where the fields have been surrounded
by mature trees and have been undisturbed by cultivation during a
seed year, thus giving the pines an equal opportunity with less desirable species to sow their seed in the soil. Where the seed can be harrowed in, there is a reasonable prospect of a stand; but it will usually
be found more profitable to plant the young trees, using such as have
been one or two years in nursery rows after transplanting from the seed
bed. In the spring, when the soil is moist, hillside fields and pastures
may be planted thus to conifers with a dibble or spade, the distance
apart depending upon the growth already established. On clean land
the trees should stand close, not more than 4 by 4 feet If there be a
considerable soil cover of brush which can be used to nurse or protect
the young plants, these may be set in at the rate of 680 to the acre
(8 by 8 feet), or even less. Even in such cases thick planting is the
more desirable, using a mixture of dense-shading (spruce) trees with
light-needing species, such as the pines, or distributing the pines
among larch seedlings, which grow very tall and slender and have
proven good neighbors for the pines.
Where the white pine is native, a successful method of planting
is to take up the young seedlings in the woods with the sod in which
they grow, thus disturbing the root as little as possible. This is much
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slower than where nursery plants are used. In clean fields men unaccustomed to the work can easily set 1,000 trees per day, while skilled
workmen can almost double this number.
Close planting is less important in the Alleghany region, where
there is an abundant moisture supply, than in the dry country west
of the Mississippi River. In IsTew England many successful planters
set pines not closer than 10 by 10 feet (435 per acre). The objection
to such wide spacing is that too great a growth of branches results on
the lower part of the stem, producing knotty timber. Thinning
should be sparingly done, the ideal stand during the first eighty years
being one in which the trees are never so far apart that the branches
will not touch each other when swayed by the wind, and during the
first fifty years the trees should stand so close that the branches touch
each other when still. This condition is best secured by slight and
frequent thinnings (seven to ten years apart) during the period of
most rapid growth. The increasing demand for box timber in the
manufacturing districts of the East provides a market for pine and
similar wood when 35 to 50 years old, thus permitting a short period
of rotation in the forest management of waste lands in Eastern farms,
and overcoming a principal objection to forest planting.
In all ridge planting, whether within or beyond the forest area, a
leading purpose is the improvement * of the soil, and this is best
attained by close planting, which not only protects the surface soil
from wind action, but also retains the leaves where they fall, thus
enriching the soil by their decay.
The stand secured from any planting will of course depend upon
the conditions of soil and climate at the time of planting and throughout the season, as well as the skill with which the planting is done.
Climatic conditions play so large a part that there is always more or
less danger of partial failure, especially with conifers. Within the
forest region success is much more certain than in the plains, where,
under favorable conditions at planting time, a stand of 60 per cent of
the conifers set should be considered satisfactory. With no greater
proportion living than this, replanting would be necessary the following spring, unless the blanks were so situated as to make filling in
with cheaper deciduous forms possible. The aim of the planter should
be to have the trees which he designs to stand until mature so distributed in his grove that they will each have the largest possible
amount of space after the remaining trees have been cut out. Hence,
when for any reason the conifers desired are expensive, if the planter
intends to make his grove of coniferous trees, he may place them 8
by 8 feet, 12 by 12 feet, 16 by 16 feet (680, 302, 170 per acre), or even
at wider intervals, and fill in the spaces to 4 by 4 feet or less with
such trees as box elder, silver maple, Russian mulberry, catalpa,
black locust, etc. Of these the first three named would fulfiJl only a
temporary office and might be removed within ten or fifteen years, by

'TREE PLANTING IN WASTE PLACES ON THE FARM.

337

which time the others would have attained useful size. These could
be thinned out from time to time, as necessary, leaving the land to
the conifers alone within from thirty to fifty years of planting. Here
again, if due regard to the light requirements of the several species
has been observed in planting, the trees will be found in regular order,
such light-demanding kinds as the pines and larches beinj^ surrounded
by the sliade-enduring spruces; or if only one coniferous form has
been used, the subsequent thinning will be so managed as to give to
each of the remaining trees the largest possible amount of light and
room. It will be readily understood from these notes that the amount
of pine, spruce, or larch that may be produced on an acre within a
given time—as in fifty years—will depend quite as much upon the
judgment which has attended the thinnings as upon favorable conditions of soil and climate. Fifty thousand feet, B. M., of white pine has
been produced at 50 years of age from natural seeding with the aid
of careful thinning. This must be considered an unusually large
growth, and one-fourth as much would be good in ordinary practice.
PLANTING TO BIND SOILS.

Much of the waste planting of farms will be done to bind the soil of
the hillsides which have been worn to gullies by long exposure and
cropping. One of the best trees for this purpose is the black locust,
which has a great root development and is one of the toughest woods.
This tree is a native of the rockj^ hillsides of the AUeghany region,
and succeeds well in all kinds of soils. It is a rapid grower, attaining a size suitable for vine stakes, intermediate posts, etc., in about
ten years. It reproduces itself freely by sprouting, and spreads
rapidly where planted pure. It is a thin-foliaged tree, and planted
alone is not a soil improver, but it can be established where more
desirable species in this regard can not gain a foothold, and these
can be introduced later.
Thé locust is much subject to the attack of a very destructive borer,
but this insect is less common than formerly, and its ravages are
reduced to a minimum in mixed planting. Few broad-leafed species
are of greater value than black locust for farm uses. It is the hardest
and the most durable of our trees. Commercially, the timber furnishes the best wooden pins or treenails used in shipbuilding, and it
is also used for wheel hubs.
A second important form of planting for the purpose" of binding
soils is that used in controlling the direction of streams by the planting of willows on their banks. East and West much fertile farm land
is rendered comparatively waste by the windings of streams, which
curve in and out, occupying wide stretches of bottom lands and making them useless except for pasturage. If simply a straight channel
is cut for such streams, they soon wear the banks and are again uncontrolled. By planting willow cuttings in the sides of such cuts, a first
12A96—22
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row near the water at its low stage and additional rows in the face
and top of the cut, the roots soon bind the soil, holding it against the
wearing action of high water. Either white willow or osiers can be
used for such planting. Where fuel is scarce, the rapid-growing white
willow will be found most useful. In such locations it attains a diameter at the butt of 5 to 8 inches in ten years, and as it sprouts readily
from the stump it can be treated as coppice and will furnish a supply
of small wood for many years. Where there is a market for them,
osier willows can be profitably grown in such waste places. The species most commonly used is the red osier {Salix purpurea var. Pyramidalis), Cuttings from well-ripened wood, 12 inches long, are simply
stuck in the washed banks. The osiers are more profitable where
given high cultivation, and land too wet for corn but yet capable
of cultivation is well adapted to them. The soil should be deejjly
plowed or spaded, and the cuttings set to the top bud in rows 4 or 5
feet apart, 1 foot in the row. The withes, or rods, should be cut close
to the ground every year, including the first, in order to secure the
strongest growth.
THE NUT TREES.

For highways, fence rows, and odd corners, those waste lands which
often contain some of the most fertile soil in the farm, the nut trees
are especially available. The black walnut has been largely used in
the West as a fence-line tree, because of its rapid growth, excellent
nuts, and ultimately valuable timber. It prefers a deep, rich soil, and
is intolerant of drought, but in suitable localities it is a successful
tree throughout the country east of the one hundredth meridian and
south of the Minnesota line, though grown as far north as Minneapolis.
The chestnut, like all nut trees, varies greatly in the quality of its fruit,
and the farmer has abundant opportunity^ of selection in choosing nuts
for planting. Although limited in its natural range of the country
east of the Wabash and Kentucky rivers, ifc has been successfully
grown in western Missouri (Kansas City) and central Iowa, and will
probably succeed as far west as the Missouri River. Unlike the walnut, the chestnut succeeds well in highlands. Experiments in grafting Spanish and other improved chestnuts on the native stock have
been entirely successful.
The pecan has attracted much attention in the Southwest during
the past few years as a desirable nut tree, and as such deserves attention in this connection. The pecan is of even more limited natural
range than the chestnut, its northern boundary being in southern
Indiana and Illinois and its eastern line about central Kentucky. It
is thus essentially a Southwestern form, and is worthy of the careful
attention of farmers in that part of the country as a means of making
waste places productive. It is successfully grown throughout the forest area south of New York. A great range of choice is possible in
selecting nuts for planting, as they vary greatly even in the same grove.
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The shagbark hickory is much less particular in its soil requirements than the pecan, although a closely related species. It occupies sandy ridges and clay hillsides as well as the richer lowlands,
and is well worth consideration as well for timber as for its fruits.
Its habits being understood, it should be a useful species for waste
farm planting. In its natural state it grows in open groves with hazel
or other undergrowth. While usually more or less mixed with other
trees, it is often the dominant form over considerable areas. It is a
light-demanding tree, and is difficult to transplant unless specially
prepared by the cutting of the taproot a year previous to setting.
The mocker nut, variously called Missouri nut, bull nut, king nut,
etc., is more southern in its range than the shagbark, which is found
from New England to southern Minnesota. The hickories can be
profitably grown as coj^pice, the cuttings having an established value
for hoop poles.
The nut trees are besfc grown by sowing the nuts where the trees are
to stand. Along fences they can be grown in open hedge rows, and
during their earlier years will fruit freely in such plantings. As they
grow older those which bear inferior fruit can be cut out, giving necessary room for the remaining trees. If grown on highways, the nut
trees will-be benefited by being mixed with some low-growing, woody
plant, such as sand cherry, coral berry, wild gooseberry, or some lowgrowing tree, like wild plum, ironwood, or dogwood. Such undergrowth will prevent weed growth and thus further the especial
purpose of the plantation.
If the fruit rather than the timber is the principal crop desired,
the nut trees should be encouraged to form large, open crowns, admitting light freely, for fruit is produced only under such conditions.
Therefore, in the planting of odd corners, fence lines, and highways
with nut trees, if other species are mixed in they must not be permitted to shade the nut trees, but must be lower growing, or very erect,
in which case but few should be used. The nut trees may require
some nursing during the first ten years, to induce them to form a
trunk of proper height, especially in roadside planting, but when this
is attained their crowns should have full sunlight. At the same time
several species are peculiarly subject to sun scald, especially the hickories and white walnut, or butternut (the latter is excluded from this
list on this account), and this suggests the advisability of mixing with
them a low-growing tree which will shade their trunks during youth.
In the North Central States the Russian mulberry should prove a useful tree for this puri)ose, as it is a rapid grower during youth and of
only moderate height. Of the shrubs suggested for use as undergrowth none can gain a foothold until the crown cover has been raised
considerably from the ground, after ten or twenty years, so that this
is an after consideration, unless all be planted at the same time.
Among the trees of possible culture in waste places the especial
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usefulness of several may be mentioned. The hardy catalpa is one
of the few rapid-growing trees whose wood is very durable in contact
with the soil, and it is therefore unexcelled as post timber. It does
not succeed north of central Iowa nor west of the ninety-seventh meridian, but within its range it is one of the most rapid-growing trees, and
will prove a useful timber on every farm for posts, stakes, and rails.
The European larch, though not so durable in contact with the soil, can
be grown over a wider range, and is an excellent post and rail timber.
More trees of this species can be grown to large size oil a given area
than of any other, because of its erect habit. Thus, trees standing 4
by 4 feet can be grown to good rail size without thinning.
The white ash in the East and the green ash in the West should be
included in farm planting on account of the usefulness of their timber, when properly seasoned, for machinery repairs. While of slower
growth than the foregoing, they yet attain a useful size for many
purposes within twenty-five years. Like the black locust, they should
be scattered among other species to reduce the danger from borers.
The white elm yields a tough timber that can be applied to many
farm uses, and as it succeeds in most locations it should form a part
of all plantations. The hickories, aside from their excellent nuts, are
among the most useful of farm timbers, because of their toughness
and elasticity. The black wild cherry is most useful incidentally in
the farm plantation, as it produces a fruit much relished by birds,
and has a high forestal value. The timber attains its peculiar value
only with age, as is the case with the black walnut.
The wood of pines and spruces is of comparatively little value
until the trees are mature, as it is neither so strong nor so durable as
that of several species mentioned. The incidental value of these coni.fers is greater than that of broad-leafed trees, as their leaves are held
through the winter, thus greatly increasing their usefulness as windbreaks. The well-known superiority of the lumber of mature trees
needs no comment. The red cedar is one of the most durable timbers
known in contact with the soil, and the arbor vitse is only less valuble
as a post timber.
The common cotton wood is one of the least useful trees for waste
planting on the farm, because it succeeds well only in fresh or moist
soils. In the far West it is a useful tree for planting in seepage spots,
and it can be well grown in all moist soils. It is neither durable nor
strong, so that its principal value is in its rapid growth, giving an
early supply of fuel. Of the willows, the leading one is the common
white willow, which is especially useful as a wind-break, but the
willow also likes a moist soil, unfitting it for most waste planting.

