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PREFACHE

During the last twenty years the general interest in forestry
has grown with remarkable rapidity in all parts of our country.
The federal government has set agide large forest reserves, and
soveral states have established reservations or parks.  The pri-
vate owners of large tracts of forest lands are employing trained
foresters to care for their property, and an improvement in the
smaller holdings is everywhere noticeable.

Forestry is taught in two special schools in Ameriea, anl
elementary cowses on the subject are given in several colleges
and preparatory schools. A desire has been expressed to intro-
duee this useful and intevesting study into one publie sehools
and country homes, and this volume is an attempt to provide o
book on the subject which ghall satisfy this demand.  In keep-
ing with this prurpose there has been no attempt to write a text-
book or manual of forestry; but an effort has been made to
present in simple, non-technieal language some of the geneml
principles underlying the science, and to state the methods
which are employed and the objects to be attained in the practice
of forestry.

Early associntion with the well-kept forests of Germany,
observations made in the widely differing forest districts of our
own country, and three years' experience in tenching forestry
have helped to make the responsible task of preparing this hoak
a pleasnre. . While, as a matter of course, the many exeellent

German works on forestry have served as a basis and a guide
ili
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in writing the book, yet an effort hos been mnde (o nse our
own woods for illustrations and to adapt the subject-malter to
American conditions.

The collecting of the illuatrations las Iween grreatly fasilitated
by the kindness of Dr, Lo N Britton, Col, Wi, . Fox, Prof.
J. A Holmes, Messra, Newell and Gannett of the United States
Geological Survey, Dv. J. T, Rothrock, Prof. I Giffond, aed
Mr. Gifford Pinchot, Chief of the Bureau of Forestry of the
United States Department of Agriculture. To these gentlemen
I extend my sincere thanks.

Especial thanks are due to Mrs. Anna B. Comstock of the
Bureau of Natme Hl,lll]}' of Cornell University, whose kimd
interest and request called this ook into existence.  Her gowd
judgment has proved of great value in the arrangement of the
subject-mutter, and her assistance in sceing the book through
the press has made its early publication possible,
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40 FIRST BOOK OF FORESTRY

the red fir disappears, and the forest is one of halsam and
hemlock with cedar. As we reach a height of five thou-
gand feet the complexion of the forest changes entirely ;
the dense forest of tall mountain balsan and hemlock
suddenly gives way to open, more or leas interrupted
alpine park woods, composed of short, limby trees helong-
ing to entirely different species, the alpine balsam and
hemlock.

Thus, we see that our inference was correct: the high
mountain woods of our country are generally conifers,
composed of few species, and are nsually more or less
atunted at higher altitndes.  Similarly these woods change
from below upwards, decreasing in complexity of compo-
gition ns well as in size and quality of the G her s aned
their vigor, or rate of growth and capaeity to maintain

and renew themselves, also decrenses.

Parr 11

FORESTRY

RAISING OR KEEPING UP THE FOREST

We have learned something of different woods, of their
appearance and composition, and how they are modified
hy different elimates, soils, and other conditions. We are
now ready to see what man does with the forest.

When the pioneer settler in the backwoods clears his
farm he is anxious to destroy the forvest as fast as possible,
for every acre of “clear land " is a big step toward inde-
pendence.  In many places, especinlly of late years, he
has been able to sell at least the better kinds of loga; but
in the most eases, now as formerly, the wood is wasted.
The trees are eut into picces small enongh to handle and
the neighbora are invited to a *log rolling™; they pile
up the logs and branches into “log heaps,” and when the
weather is sunitable these log leaps are set afire. Fire
and plow prevent the return of the forest.

This is not forestry; it 18 proper forest destruction,
such as goes on in the settlement of every forest-covered

country. The forest gives way to the field.
41




42 " UK OF FORESTRRY

When the luomberinen eut the sproce in many parts of

our eastern states, or the while pine in the hardwomls of
Michigan or Wisconsin, they disturh the forest so little

that only the experienced eye notices the fact that the

W Winnls

(Aller Giraves)

land has heen “ Joggeed over”  On the sandier * pinery ™

lands, where the forest is nearly all pine, the ease is

.._:m_.. different. 1le the lumberman u

___m__.... leaves a

RAISING OR KEEPING UP THE FOREST 413

ib ; .

“alush.”  Most of the forest is gone s a fow young trees,
some worthless eripples, and a small nnber of isolated
slunted hardwoods still maintain the semblance of woods

while the ground is densely strewn with the topn of the

I ik

e Wonnls

(Alter Limves)

fallen pine.  In one or two seasons these tops are dry;
they take five from somae

1se or other, the alash burns
over, anid instead of the former forest thore js

niow i
wasle, which may remain in this unproductlive condition
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for many years. Generally the Tnmberman does not con-
cern himsell in either case about the forest or slash he
leaves behind; his business is to get out of the forest
whatever he can utilize or sell ; he treals it as a ripe
field ; he harvests, — but he does not sow. He does not
intentionally destroy any forest ; he merely harvests, but
does not care for and protect it, and thus make an effort
to keep up the forest and to grow a new crop of timber.
For this reason, and to the extent that he fails in this, he
is not a forester.

On the other hand, the farmer who hds a piece of wood-
Jand, where, during the winter months he cuts his firewood
and feneing and a few logs for the repair of buildings and
implements, and during cerfain years, when prices are
high, euts some logs for the neighboring sawmll, but, at
the same time, looks after the pieee of woods, cleans it
of dead timber and other rubbish, thus keeping ont fire
and insects, and otherwise makes an effort to keep the
land covered with forest, — such a man practices forestry.
His forest may be amall or luge, his ways of doing may
be simple and imperfect, o that his woods do not contain
as many trees as they should; the trees may not he the
best kinds for the partienlar oeality and soil; they may
not be as thrifty as they shoull and could he; but never-
theless here is a man who does not merely destroy the
woods, nor content. himself with entting down whatever
he can sell, but one who cares for the woods as well as

L)
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uses them, one who sows as well as harvests. e is a for-
ester, and his work in the woods is forestry. Since his
forest is small, the work is simpler, and it will be a good
opportnmity to learn how he cares for the woods; for
trees atart and grow in just the same way, whether in
small or large forests.

Corriee Woobs

Here is a piece of wildwoods in one of the picturesque
valleys of northern New Jersey. The soil is loam, very
rocky, and with too many large rocks on top of the Hm”"l‘l
to encourage its use for plowland. The woods, mostly
chestimt, and oak, appear rather serubby, and we miss til.::
large stately trees of the vivgin forest; there appear to e
no old trees, and nearly all trees seem to be in clusters
about old and much disfigured stumps.  Evidently they
started as sprouts — hut hers comes a native who ;:.Ln tt:il
ua mare about this

“Yes, this is an old settled district, and the old wonds
were cut down more than a century ago. Since then
these woods were cut over several times. Formerly,
when firewood was much in demand for iron furnaces
the woods were eut over about every twenty years, but nlt
late we leave the trees to grow larger, so that they make
good railroad ties and telegraph poles, hesides ﬁ;'('.i"r’f}{)f],
and this requires that they be at least thirty-five or [ orty
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for many years. Generally the lumberman does not. con-
cern himsell in either ease about the forest or slash he
leaves ln:him]; his business is to get out of the forest
whatever he can utilize or sell; he treats it as a ripe
field ; he harvests, — but he does not sow. He does not
intentionally destroy any forest ; he merely harvests, but
does not care for and protect it, and thus make an effort
to keep up the forest and to grow a new crop of timher.
For this reason, and to the extent that he fails in this, he
ia not a forester.

On the other hand, the farmer who hds a piece of wood-
land, where, during the winter months he cuts his firewood
and fencing and a few logs for the repair of buildings and
implements, and during cerlain years, when prices are
high, euts some logs for the neighboving sawmill, but, at
the same time, looks after the piece of woods, cleans it
of dead timber and other rubbish, thus keeping ont five
and insects, and otherwise makes an effort to keep the
land covered with forest, — such a man practices forestry.
His forest may he small or large, his ways of doing may
be simple and imperfect, so that his woods do not. contain
a8 many trees as they shoubl; the trees may not he the
hest kinds for the partienlar loeality and soil; they may
not he as thrifty as they should and could he; ut never-
theless here is a man who does not mervely destroy the
woods, nor content himself with entting down whatever

he can sell, but one who cares for the woods as well as
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uses them, one who sows as well as harvests. e is a for-
ester, and his work in the woods is forestry. Since his
forest, is small, the work is simpler, and it will be a good
opportunity to learn how he cares for the woods; for
trees start. and grow in just the same way, whether in
small or large forests.

Corrice Woobs

Here is a piece of wildwoods in one of the picturesque
valleys of northern New Jersey. The soil is loam, very
rocky, and with too many large rocks on top of the ground
to encourage its use for plowland. The woods, mostly
cheatnut and oak, appear rather sernbby, and we miss T.h‘u
large stately trees of the virgin forest; there appear to be
no old trees, and nearly all trees seem to be in elusters
about ol and much disfigured stumps, Evidently they
started as sprouts — but here comes a native who can tell
us more about this

“Yes, this is an old settled district, and the old woods
were cut down more than a century ago. Sinece then
these woods were cut over several times. Formerl ¥
when firewood was much in demand for iron furmu:es’
the woods were cut over about every twenty years, hut ult
late we leave the trees to grow larger, so l'.].mt they make
good railroad ties and telegraph poles, hesides firewood,
and this requires that they be at least thirty-five or orty
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shipment.. Of old maple, hireh, oak, and other !I."I:I’th'l.'f]ﬂ!iﬂ,
only about thirly per cent of all the waoodd s i “ll.”:lh.l"
logs, and seventy per cent ia cheap “Il*uilmtl, while in
good pine or sprice over seventy per cent 18 usually cut
into valuable logs.

In managing large pioces of selection forest it is hest
to treat one part after another, aml not Lo pick all over
the tract. Thus, if & man has sixty acres of such forest,
he would best cut over ahout five acres this year, five the
next, and so on, and in this way get over the entive sixty
acres every twelve years. This would give twelve years'
reat to the five ncros first cnt, during which time there
would he no cutting and deagging of logs and other mate-
il and atb the same time the eutting would reenr often

enough to keep Lhie woolds pl'n]u-l'l}' Uhiinmed and eleaned.

 Fr i A
Sranring e Yousa GRowrin UNDER SEED I'ikrs

In the sclection forest old and young trees are mixed
in such an ivvegnlar way that it is diflicult to know how
miny trees there are n handred years old, cighty WRRLH
olil, ete. This makes it diflicnlt to regulate the husimess
of the forest, to know how much is growing, to cut about
ihe same amount of the same kinds amd of similar sizes.

Moveover. miany n line vonng tree thivty or forty vears old
is damaged by the folling of a large neighhor, aml many
good trees have to be taken out hefore their time becanse

RAISING O/ KEEPING UL THE FOREST G0

they were injured in logging.  For this reason many
foresters have changed this method as follows:
Suppose a ten-acre stamd of sproee or beech has reached
the age at which the owner wishes to cut it (maturity, or
age of rotation).  Inatead of eutting only a tree here
and there, he thins ont the entire stand, taking ont about
twenty per cent of the trees.  After a few years more,
when he expects n seed year (a matter which every for-
eater watches elosely) or when an abundance of seed has
been produced during the simmer, he cuts out more of the
trees, leaving only about fifty to seventy per cent of the
original stand, so that the crowns of these trees, which
are so tolevant of a greal mimount of shade, would Le 8 -
ribed by about two or throe yards, therehy allowing con-
siderable light to get to the ground.  The marking out for
this entting (for every tree is marked by the forester) ia
done in the early fall when the folinge ia still on the broad-
leaved trees, and the entting is done the following winter.
In the spring the seodlings spring up and grow wnder the
protection of the mother trees, which shield them from snn,
wind, wnd frost.  Alter theee years, when the soedlings
are well stavted and e in need of more light, about half
of the old trees are ent ont; and a few years later, when
the young plants are about one or two feet high, the
remaining seed trees are vemoved, and any apots whieh
hisve no young [llurlf.‘i are stocked with |:|.-1.||1,q lrom n
nursery. In this way the forest is harvested, and a new
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growth atarted under seed trees in the period of about
ten or fifteen years, which makea this new erop of trees
covering our ten-acre lot near enough of an age to he
treated alike and harvested together, producing a stand of

aniform age. Some twenly or thirty years later the stand

ig thinmed for the st thne,

Where the Torest eonsists of
ok the same, only the seed

a mixture of oak, ash, elm,

maple, ete., the method 18
trees are fewer, representing only about half or less of the
stands

Maoreover, it ig well in these mixed
)

original atand.
plants more light and remove the last

to eive the young
of the seed trees earlier, since the young plants need more
light and eare less for protection.

In pine, only about twenty-five to thirky per cent of the
trees need to he Tofl for sesd trees. Some men leave only
i seed brees shonlid be

about o dozen brees per a
noved when the young plants
the young pine does not tolevate much shade,

AN kinds of trees can be reprodoced in this way, hut
the sueeess viavies considerably with different kKinds and in
ditferent loealities.  To Bovope, where this method has
heen tried a long time, it s
for sproee, selilom for pine and oak.

w bwo years old, sinee

comimonly vaed for beeeh and

Lilsain, less often

In enne onen conmtry, where land s cheap and labor dear,
this methol will give gond results imall onr loge pinervies,
in the spenee foresta of the eastern states
ajority of our harvidwood forests.

nast ol W,
andl Canada, and in the m
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which the trees ghould be cut— the rotatic
iea for different places; 1t sol
aoa than for warm localilies
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Iu'i.kﬁ Lwaor ]Il]ll[ll'l'![l ACres ill o f"l"l'i‘ rl-”li t-]JI“I. fnl‘ Hl‘l'{:l
trees, gel a new erop atavted, and harvest everything on
the two hundred acres; then take up the next two hun-
dred acren; and in five twenty-year periods he wonld
Ilil.‘i'l'! Il."ql"u'l'H-tl'l* ﬂ.“li H"l’ll"“’l'li "-III"‘ tTlH“‘iN On ‘I.*Il" l'll*i?'l!
thousand acres.  But this would not be good ; most likely
his large open stand of seed trees woull invite the winds;
the old trees would blow down, and the young trees
suffer from dronght. For this reason it wounld be much
hetter to pick out five forty-acre or ten twenty-acre
1biu=!e.~1. and treat each by itself. To pick these euttings,
oar, a8 I.III"J.‘ ]IfLTl.‘-‘ 1!("1"" I"H.“l'll. B flﬁ”iﬂg ILI'I"HH,” iR not FII“’II}"H
o simple thing and vequires good judgment as well as a
knowledge of the womls and the lay of the land.

Generally it is better in one country to work from east
to west, to prevent the regular west and northwest winds
from throwing the treea; but in a hilly conntry this must
be modified.  In picking out the euttings it is but natural
that pieces where considerable young growth exists come
firat ; and also that a really thrifty stamd of timber is left
and a less thrifty one taken instend, since the latter is
not growing as much timber as it should, and, therefore,
18 not earning so much rent.

On all points where the wind is likely to do mueh dam-
age, amd also in the horder of the woods, it is better to use
the simple seleetion method by which the woods are left

more intact, and are, therefore, more resistant.
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Wherever il is possible, as i all small woods in settled
( be taken not to leave fml places or

districts, care shot
empty spots, and if the young growth h
well or evenly, planting from a nursery should help :._.ﬁ..
Where this method is to be introduced in our own wild-
woods of mixed stands the work must be suited ._._: the
case. 1f, for instance, we have a sixty-acre piece of
woods, there would most likely he some parts stocked
with old trees, some other parts where old qum young
are mixed, and some pieces where the ground is covered

vrbed

not ¢

largely with young trees. :

In this case it would he best to begin on the pieces of
old timber.  But since the erc of our old trees are so
very large, the directions about having the Crywn three
to five yards apart for seed trees could not easily e ful-
The entting of o large oak would often separate

lonwanl, : /
the neighhora by twelve yavds or more. For this reason
the Jarge trees would he picked over, so that o selection
aystem woulil he applied at the start.  But instead of

the selection here would Le

coming back at long intery: ;
repeated as often as the gaps are restocked ﬂ,:t_ young
growth. In this way one picce after another iy renewed.
If it were desirable to have the woods in a regular shape,
and have it renewed in five fwenty-year periods, of course
one fifth, or twelve acres, wonld have to he ent over and
renewed during twenty years. At fivat this d_._.::_.__ not. he
very strictly adbered to, and if the regnlar eutting does

RAISING OR KEEPING UP TI

not furnish enough timber, or if any of the other parts of
this picce of wools are in need of thinning or eleaning
¢ cutbing would be extended to these parts,

In Targe woods the forester woulid need o map wherein
he could readily see just what condition every acre is in, so
that he might study and plan the work at his house.  In
carrying out the plans the cuttings would be marked ont
in the woods as well as on the majp.

To make this map requires not. onl ¥ & survey in which
boundary lines are run, as in ordinary surveying, but
it needs an examination and an

timate, or hetter, a
measuring of the trees,—all of them, if they are very
aluable, or at least of sample pieces or stands; and it
also requires a caveful noting of any young growth, and
a deseription of the land, the alope, the soil, the drainage,
Whether the ground is covered with grass, weeds, and
shrabbery, or js bave, should alan he indicated, for all
this knowledge is helpful and even necessary to a proper
Planning of the work,

STARTING THE Youne Growrn sy SERDING FIOM
TIHE SIDE

Along the Potomae, in Maryland, many oll fields which
were cleaved and tilled in the time of George Woashing-
ton are coverad to-day by dense stands of Jaek pine. In
the same way numerous old, abandoned fields in North
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Carolina and Virginia are coverad with pine. T this
case the pine ia a fine tree, ealled by the people of those
districts shortleafl pine, and on account of its disposition
to cover old fields it is also called old-field pine. 1t is
cut in large quantities for saw-logs, and it is not an
unusual sight to see men Jog this pine on land where the
old corn rows are still visible. Evidently the seed from
which these pine trees sprang came from the neighboring
forest and was blown across the fields. DBeing so success-
ful in many cases, this way of reproducing the forest has
been used by the forester, and since the seed comes from the
neighhoring forests, the ground is seeded from the side and
not under the seed trees, as in the method deseribed hefore.

Tn nsing this method it is enstomary to fell all trees on
a slrip Hifty to apventy-live yards wide, or abont twice as
wide ns the trees are highy and then to wait until the
alvip in faivly eovered with young soedling prowih; then
(o end auother steip, widening the oviginal steip by another
apvent y-live J.‘urd.u, aml sooon, wntil the entive pieee is cut
over, O econrse any young geowtl s savedl as munch s
possible in entting the timber, and in valuable forests any
places which are not covered within a reasonable time,
sy three to six years, ave filled by planting.  Siunce the
seed is carried by the wind, it is well to extend the strips
north and south, and hegin on any partienlar picee along
the east line, so that the prevailing westerly winds will

carry the seed over the strip.

RAISING OR KEEPING UP THE FOREST T3

Where the forest is large there are as many sbrips

n:m-lr.lmi Al onee as 18 necessary to cover the entire forest

I\w!-}nn the time of rotation. ‘I'hus, if we want the pine to

et when o YT ‘
when eighty years old, and always allow each strip

P

Fra, 26, Natueal Sevling from (e Sile

Young pine eneroaching on clemwrs] land, (A Ner Burean of Foresiry)

five years’ rest to seed and start o young growth, the
forest might be divided into a nimber bf pitreels Htl{!h,fa[t'l.[.
each pareel would be about sixteen strips wide .nmi Th‘iwl
conld be cut in eighty years' time, : i
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Where the wood i still in the ordinary irvegulare mixture
of old and young trees the lager trees on Lhe western
halfl of each pardel would prow olil and produece too little
wood before the time for eutting, and it is better to take
out the oldest timber all over the pareel from time to time
whenever convenient, imlt:pc-mlmlt.l;f of the regular cut-
ting on the strips. 1f it is desirable to ent about the same
amount of timher every year, as, for instance, where a pulp
mill or sawmill is dependent on such regular supply, it is
necessary with this, as with all methods, that the yearly cut
should not be greater than the yearly growth.  In woods
where too much timber is yonug sapling stulf the eut must
al fivst he kept ]:]'Hllt!'l'ijl}tiilll']j’ helow the novmal amount.
Just what this ent should he ean only be found by making
such a survey as was indieated in the previous chapter.

What this growth should be can be learned from the
following table:

FOIL PINE

conptel 0 Wanein claiiA s o Wk WHCH MAY N RXPRECTED 6N

Hempvie oF ©
(INE ACEE oF LAND 17 PROFERLLY VoY ERER

1 derar Plev sdaraid thy Mie Moo B Goed fh Blfe o 3, er fagferior
A dal e Fadiid Fine Land
; ARGLE] 17rilA orin

I -H1 HG
[ Nl ELl
[ nh
i { .l:; “:.-I

(L1 | I 2% i
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Sinee much of this wood in onr forests is wasted, the
entive top being left in the woods, the slab aml sowduost,
being wsnally hurned as yabbish, it requires about three
cords, or about two hundred and seventy cubie r[,'{‘.LI::-IH]iil},
to make one thousand feet board measure.

Thus, even on the poorer land, our stand of pine wonld
cut about thirteen thousand feet board measure per acre
when sixty years old. In most of our Virginia and North
Carolina pineries it would do much better. Generally,
however, even well-kept woods are not fully stocked, and
if a fully stocked wood euts a hundred cords, a forest in
which only seven tenths of the ground is covered with
trees would ent only seven tenths of that amount, or
seventy cords,

Dense woods of heech ov spraee, ov both in mixture, eut
more than pine, and most of our mixed hardwoods grow-
ing on hetter soil could be made to eut at least as much
ay the pine.

Seeding from the side can, of course, he expected to
sueeeed only with trees like the pine, spruce, ved fir, cedar,
birch, poplar, elm, and others the seed of which is light
enough to he blown some distance.

In Burope, where it has heen tried, this method has not
given greneral satisfaction ; the soil is exposed too long to
sun and wind and thus loses of its fertility ; grass, weeds,
and bramble cover the sunny eastern edge of the strip,
and often the seeding is too imporfect for those countries
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whore land is very valuable and must never be left idle.
In our own country Nature indicates the use of this method
for a large portion of the pineriea of the South, and parts
of the Rockies, and also in the red fir forests of the
Pacific coast, where millions of acres of burns have been
most beautifully restocked in this manner without any care
on the part of man. The chief advantages of this method
are that it does away with the tedious marking; that, in
felling, the men are not hampered by the fear of injuring
young growth or standing timber; and that the skidding
and hauling is not interfered with by standing timber and
young growth, and therefore can be done much cheaper.

Srawring e Youna Growrn ny Arrirician
PLANTING Ol SOWING

On many of the oll farms in Massachusetts, New
Hampshire, and other eastern states, portions of the land
have become worn out by long tillage and use.  They
became pastures and, finally, almost useless bhrash lands,
Some of these were planted or sowed to white pine, amd
land which sixty yenrs ago was worth almost nothing to
its owner, since it coull earn no rental worth mention, ia
now eovered with a forest of white pine worth one hun-
dred and ifty dollars and more per acre.

This way of dealing with the forest, to ent clean and
then replant, is & common method in European countries

e e ——

Fia, 20, Wihite- i Cone

woonn; b, weeil with wing; iy #, plant of frsl season : ¥ 7
{Aler Mivinton of Forestry) it

"

o Seedy and Senidling

plant two years ol
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pineries of North Ciermany, and in the
Lo o own

._,___.,.q1

and mueh uaed in the

apruce forests of Saxony
thod has not yet heen used ayster ke

anid ol her districts.

country this me
Y
care of forests, but many thousands of acres of

in Lthe
as of praee

what was formerly forest lands and large are
srted into useful forests,

land have been planted and cony
The method is the simplest ; the logging can be done at
apest manner, and the reproduction or

any time, in the che:
starting of a new growth is simple and satisfactory.

With the natural seeding under seed trees or in clear
strips one spob has thot annuls of seedlings on a few sguare
rods, so that not one plant in o hundred ean possibly live;
and the next spot is left withont any growth and musk
either be left idle or he replanted.  All this ia avoided by
planting, for i done well it in usuadly sneeessful, and the
plants ave sullicient in numher and vet do not evowd each
other.  They therefore grow fast and symometrieally, with
amil the sticks are not so slender as

good healthy erowns,

it grown in dense (thickets.
Sinee this method vequires o lavge nmber of plants,
we shindl have to learn something about tree seerds, where

and how to get them, how to rase plants, awd how 1o

plant them.
Nursery ond [
trees are still so high i

well to eollect them whenever possibile.
from two dollars to

et g, —The seeds af most of our forest
noprive at seeld stores that it is
Thus, the seed of

H

oir pi spruces, and cedars costs
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.—m (5] a1y Ts
4.:. dollars per pound ; that of asl, maple, and birch
| y | '
rom one dollar to two dollavs, and even acor
s s GV Asorng coaf,
wenly-five cents amd more per pound. 1t pays, il
fore, to n ' | ol s d
ly gather onr own seed : for i i
oL 5 Tor, hesides being cheaper,
1 Ree .H we gather are fresh and, being matured in
our own locality, are apt i :
_ apt to furnish plants w _
. 5 well s
our climate. _ i
The 3 r ki i
Hrﬂ,a are a few kinds like the clms, the willows. the
wplars, i q
__v_ﬂ s, and also the silver and red maples which ripen
their i ing . .
heit seeds in spring and early summer; hut most trees
.-. .—h —... {TE] 1 1 :
:___H :_ the _wrmi.; in the fall, the majority in September and
ctober.  Some kinds hear . L
ar secd nearly ever
_ . Y every year; most
kinds bear every two or three years with a :

| weially oo
seedd year at longer intervals. R
Lar : ike
awrge seeds, like those of oalk, heeeh, chestnut. hiel
and walnud, ean be picked S i
, : popicked up owhen they full, and the
sune is trae ' ] .
_. H_: 15 trne of the pods of loenats and catalpa.  The seel
e | ; alpa, 1 s0edlg
_;;m:z:._. maple, and ash iy be heaten off the e
and o shee 4 e
i _ wight on o sheet apread ont on the ground ; or thoy
wn he gathered by eutti ; it
! mtbing the hest beari i i
i 14 b bearing twigs witl)

! i either from the ground or from a ladder
This way of cutting the twi ki o
1 ...f-w..— HI il a 5 :
¢ hest also for o A ' e T i H.:._::m_. Off seeds i
. i 100 elm amd for trees where the sends
m eone i o el it
es or halls, as with the yellow poplar (tulip poplar)
LY

sweet gum, sycamore, hirches, and conifers

+l
HEH

. T}

e iy . e seed of
: v ii._xi_?% ravely needs to be gathered, as these
rees are easily grown from cuttings. u i
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The seeds which vipen in spring and early sunnmer,
ul willow, must b sown as

as those of elm, poplar,
soon as ripe, for they do not retain thetr vitality very
long.

The small cones of hiveh. yellow or tulip poplar, and

..__..__. when ____..,,.. wid then the seeds

badanmes fall apart «
and scales (chalf) may b z.._.....__...._.,._“ but the cones of
pine, spruce, larch or tamarack, hemlock, and white
cedars remain intact and have to he dried, preferably
in a warm room, until the scales open and let the seeds

drop out.
After we have gathered the few kimds of seeds from

i T__.:;x woe have to take enre of

which we wish to
them, for seeds are nob only eagerly enten by mice, but
they spoil by drying ont or by heating and molding.

s dilferently in this respect.

A R L

Ditferent, seeids b i
T'he seeds of pine, spreaee, and other conifers may he kept
mik the majority of

in hagzs g up in o dey, cool shed,
ially all the Heshier ones,

ol Kils, es

aeeds of Dol
are hest kept in s,

For this puepose the hottom of an ovdinary hox is cov-
erell with a twosineh layer of samd (not dry, but moist
like :::_::.u__. earth); then a _ﬁ._._E. of seeds one half to
al ont o the s 3 thig is covered

one inch thick is g
with a two-ineh lnver of sad, then o Toyer of seed, and
so forth.  When filled the box is nailed up and may then

be placed in a cool cellar or else pul into a pit dug in the

RAISING Ol KEErING up THE FOREsT sl

garden, deep enongh to receive the ontire hox.  After t)
. ; A e
box is seb in, earth js shoveled over it 1o o

six inches .,_.:._.

over ik at least
| d make a small mound o shed
water,  This should ba still further gunrdud by w ooy .
of hoands or wlabs,  The seed thus kept sl _;.._ b
immediately after it is taken out in the spring |

To save the trouble of ke ping the s

1y
sowiil

e el over 1] Spring
it i i oy wher i W
g8 often bedte ry, where mice are nob Loo numerons, o

i, 8%, Deill Bounl

by By welent to ik dlie el ; e, "y

ik Dminred welily

sow the seeds in the fall. This may well e done v
Ml fleshy seeds, like those of onk, Tn
walnut, naple, ash, ete, ot seeils

wel, ehestint, i kory,
= : of eonifors aml most
secds which ean bl imly a very thin

cover of carth
should be kept till Hpring,
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Seed Bed . —Tovaise plandsof hroad-leaved trees any proonl
sl odher conifers maost o

praviden heds will o for pine
dens have too mneh stable wanure, and a small spot in the

woods s often better.  Browd-leaved kinds need a good

loant, but ean atand guite heavy elay; bt the conilers

fare better on a sandy sl All seed beds should be

plowed or aded deeply

aind the il should e well e
rotted cotnpust, or foveat mold, Al this

to loosen the soil for the roots,

lignl with ____:x_u_r_:.z

of lime, well
is easily done where only a few thonsand plants arve to he
raised s for a bed four by twelve feet s eapable of producing
a thonsaml or more of auch plants as pine and sproce.

For s reason some prefer raising tree seedlings in

weler glass, and in many eases

hoxes i Lhe honse, o
OF conrae

ia the el wnel sl convenend,

Bhiis winy
ipplivd every year with

where o bews Toveal bivs Lo b =i

plivnita

Soreing . — I sowing |
for plant i ddeill= whichome
Ao Boes bt Tor sl s

o Ahe gronmd with oo
male the deibls. Toe boxos ol where s

Lods meseeEsiney bo Bavee o lavge norsery
arvee seels b wenerally hetter

v b e with o naveow -

s Al dvella shoulid Tiee preessed

Ap=

Boael shown in P 27, whers

the two oliais

ast sowing may be employed.  With

ig valuahle Lo
whl ot D

most of the broad-leaved kiels the deilla s
closer thnn twelve inehes s for eonifers six inches suflioes,
Aa soon as they are in the grom

be coversl aboul one ball dnch ;o

L. _“._:.___.-.._..__. 1._.”_..___1. 1_____:__““

e, ash, ete, about

A PRIBAGS 318 ROSSI05 ¥ JO g
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T
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about two in

one inch; oak, hickory, walnut, and also black locust,

ches. An old rule says that tree seeds
should have a cover three times as deep as the seed is
thick. After covering, it is well to roll or press the aur-
face of the ground with a board or roller. To prevent the
drying out of the ground it is best to give the seed hed
a cover of brush or else cover it with a screen. (See
Fig. 28.) This screen is placed on the ground until the
mmm_:w:mm push out of the soil; then it should be raised,
at first four inches, later on twelve inches for conifers,
and for broad-leaved trees two feet, so as not to hinder
the plants in their growth. This screen protects the
planta against sun and wind, and thus keeps them from
drying ont.

Some broad-leaved trees and also the pine can some-
times be raised without the sereen, but all kinds do better
if thus protected ;s while some kinds, like spruce and hal-
anm, do not get on well withont it and should have it all
of the fivst and at least part of the second year.

Many secds will germinate within a few weeks after
sowing ; some few, like ash, basswoml, lareh, and even
white pine. often “lie over,” de., a part of the seed does
not come up until the second year.  To prevent this the
seci] should he soaked for several days hefore sowing.

The majority of freslh or properly kept tree seeds are
good, and from sixty to eighty per cent of all seeds may
be expected to germinate ; but of those of balsams, bireh,

ING OR KB

NG UP T'HE FOREST Rh

elm, ash, and maple genervally less than hall ave ool
while of .

How poplar seed ninety per cent is commonly

worthleas,

The number of plants which are obtained from a ponnd
of seed depends, of course, on the number of seeds in a
pourl, on the per cent of good seels, and also on the
vigor of the. scedlings.

The number of seeds in a pound varies within wide
limits. In the light and winged seed of bireh there are
over four hundred thousand graing to the pound; in Nor-
way, shortleaf, and Scotch pine, red fir, and spriee, about
sevenly thousand ; in white pine, about thirty thonsand
in white ash, about ten thousand ; in basswood and stz

3

maple, about seven thousand, while in walnuls there are
only about thivty nut

per pound.  In sowing, the seeds
should he well apaced so that abont th

; o to five grains
ol coniferous geeds come Lo one linenr inehe of the dell

Acorns and nuts arve dropped about two to three inehes
apart, and in the ease of most of the smaller sy of
hroad-leaved trees one to three seeds are sown Lo ench
inch of (el

Seedlings. —1F properly eared for, .., hoed, wi ded,
and, if need be, watered, and earefully x__.....:ﬂ_.:;_ the
little seedlings should take a firm hol of the geround
amd hecome flly established during the fivsl smnmer.

Pine, spries, : ' iy i
: 1 , spruece, and other conifers generally remain amall
e af, a8 @ A . :

e lirst season, usually grow mg to a height of only one
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and a hall to three inches : those of most of the broad-
Ll

leaved kinda in the temperate zone of our country grow
usually to a height of six to twelve inches the fivst year,

Fie. 20 Seellings (A fwa v Al sl sl flovve Foed high)

try mmaple s 8 box elder; e, napen

and some of them, like eatalpa, black loenst, and the
walnuts, grow commonly to a height of twelve to twenty-
four inches.

RAISING OR KEEFING UP THE Fotes A7

_.r:.m:,m_. ..F:.H_,._, weather and in the full {he sereena alionld

be removed or used sparingly, to give the seedlings anfli-

cient light.  During the winter the biny little plantlets
of conifers may he protected with a cover of branches or
leaves, but generally they do well enough without cover,

o Fa TR T TR R TR T T TV N ris TR

ﬁ .... ] - _ .. LR .....__........._.“_....U.._”..".“_“.
‘ g _n ...h...*. ....._.._._

Pl

Fuaz. ko, ___:::__ﬂ i O T8l Slial 1

Al i Adlivomdieka

For the taller, hroad-leayed seedlings a “ hilling up’ is
usially desivable, and wlere tender kinds, such as hickory -
and chestimt, are to he rajsed in colder localities a cover
of hrush and straw is desirable.
Planting.—"The plants of such trees as the elm,

satalpa,
and black locust, and most of our har

dwoods may well
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be set out in the woods when one year olid ; and even
beech and pine do well if set out at thisage.  Pine plants
do better if set ont when two years old, and sproce and
balsam in their third year. When it is desirable to have
glont and ]|:|,n;|‘}r ]r];l.nl.:-'l, ae in ]Il.’l,-Hl.iI!lj_: on roor soll o in
places exposed to wind and sun, it 18 best to take the
plants from the seed bed when one, or even hetter, when
two, years old and set them in another hed in the garden,
giving them more space. This transplanting makes stont,
bushy, long-rooted plants, and is much used in mising
spruce, balsam, and oal.  Generally it costs as much to
transplant a thousand plants as it costs to raise them in
the seed hed to the second year.

Where the trees ave set out on foveal soil with stimnpa
and small brush amd voldten ]u;_-;H. and other ralibish in the
way, they arve pliced wherever theve s good space, but
preferably not eloser than five feet apart.  The planting
ia beat done |r1',' two men, one {|iggillg the holes with o
maltock, the other setting out the trees.

The plant should not be sel deeper than it stood in the
seed bed 5 the soil must be filled in neatly and firmly
about the roots, so that the plant eannot readily he lifted
ont by the top after planting.  Tn this way two men ean
plant eight to twelve humdved sinall plands per day. By
using the spadelike iron shown in g, 31, 2, where the hole
is made by one throst, the plant held in by a boy, and
the hole closed by a second thrust, the two men can plant
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as many as filteen to twenty hundred per day.  This
method does very well in sandy soil and with two- Lo
three-year-old conifers.

On praivies, where the land may first he plowed and

|I‘1.-J"l'“'|.'."l'li 1.“ 1 i ] i
Lt S 1-1 CERR Imay LI [ ] | KW, il WA,
1] 1 I.} IJ[. '.-tl 1m {.f_jlllq W ¥ |I.-IH.! 1.'“:

Fig. 81, Planding Tonls

A, ARt o, e of 1l Besk Fanda gues| it winnla
;

TE, gl e oLidshilse
sl b Loose soll aml for Sl planis ' (e

LlFﬂ'_L;‘.l'l‘ plnts of broad-leaved kinds may well he set out
m furrows. e
In all kinds of Manting, hut especially with pine
spruee, and other conifers, the grontest []i“il.‘.li“}-' 18 fﬂllTI-’j
usually in trying to keep the plants in a fresl health
condition. 1f they are bought at a nursery, i ;-huuﬁzuu:;r
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or more miles nway, they are apt to heat and mold if
paeked too closely, and dry out if packed too loosely.
The best method is probably to ship them in lnrge bas-
kets, packed in bundles and with the roots wrapped with
damp moss.  Seedlings of pine, spruce, and other coni-
fers should never be allowed to dry at their roots; in
w of such drying in bright sunlight. is

fact, a few mi
often enough to kill them. 2
During planting, the hunch of seedlings carvied along

should not be held in the hand but kept in o pail with

wet moss and a little waler, and 1n warm, sunny wealher

the pail shonld have a cover of wet saeking,  The hroad-
leaverd kinds arve el more harvdy, bl o oll cases snecess
..:__.:_.E

in planting depends on keeping the planta fresh,
in spring 14 universally preferved, though fall planting is
:: L | ..:_—._._._.w:_._.-. .—h_.__“___.

deodng in the Forest, — Wherve seod a0
the suil is in good condition, as on newly elean-eal Torest

| whire

I

lnl, many ___...;._., __..._.._.. Ly sow the seaod diveetly on the

s i nis.

landd aoned thog snve all the trouble of
With the seeds ol oonl, chestout, hickory, walond, heech,
locust, maple, ash, and basswood thisis o very goosd way ;

MR e .__”_._“._.r._“_._.,___.

and even for pine anel apruee excellent
_u..____ this methad,  In ...n.:_,_.m:.m, the man hoer gmall Rpots
about twenty-fonr inches square, seaping the gronnd a
little toward the center to make this port the highe
i about the middle and

hie then ﬁ—_.:_:__ three Lo live sew

RAISING O KEEPING UP THE FoRKs? N

]

covers them lightly, pressing the ground alterwand with

the hoe.  In this wiy he goes back and forth, SOWIngE
wherever there is room, but so that the spols wre at least

(ANer Uiraves)

five leol apart.  Whoere mice are numerons, nl where
msects, sun, and wiml, Logreet hir with a powr soil, combine
Lo imjure the secdlingy, this method is not rel Lile,
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Ocensionally wild seedlings may he found in- greal
abundanee in the womds,  When these plants are still
amall, 4.0., from one Lo Lwo years olil, they usually thrive
Uly if taken from

if transplanted ; but older plants, esps
rather dark woods, are generally too spindling and ravely
do well, . -
Poplars and willows are bes cstarted by enttings.  These
are pieces of young ghoots, one to two years old, EE_,E.E_
in March and cut into twelve-inch pieces. These pieces
arve bundled and then buried until spring opens, when

they are set out either in the garden, if we wish plants,

or else at onee in the woolds, where they are Lo remain

permanently.  In the gardon they may be planted i a
treneh made with spade or plow 5 a il in the woods they
il

are wtnek into o slonting hole made with the spade,
fwaor inehes of Dhe entting being left (o project from the hole.
I bothe enses Che eneth i paeked emly by tamping.

In onr ___...._..:._._ vewrions, ol course, all breea must L

. Heve planting,

_L:_:__,__n the foreat s yel Lo lie

chietly of hroad-leaved Kinds, has proved most suceessful,
Later on, when the woods exist, eonifers may he ndded.
I ot forest Tols sueh Gees as poplare, willow, bireh,

elim, aml even maple, Lasswonnl, amld ash, neal inbrodue-

voo amed there s but in onre havdwood  foresta they

4

_.m_.”_u._ u_.__
ws enongh without special eare.

will nsnadly D e
Hickory, walint, anmd even oak, o

al by planting the seed; thus, gene

vatnnt, amil heech

ly,

iy waoll D sl

e

B ——
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the main ohject of foreat nurseries is to produce conifers
and only secondarily to start such kinds as do not exisi
in a given loeality, or eommon broad-leaved trees for poor
soils and diffienlt waste Tands,

The method of cutting clean and replanting, though
used successfully for many years and in many places, and

used in forests

which have paid
the highest yearly
rental of any in the
world, has, never
theless, been eriti-

cised by many for
esters. Usually it is
claimed that it costs
too mueh : that it
leaves the ground

bare lor several

years and thug

to sun

.__HH.:Z..I

and wind; and,
finally, that it A VAR

induces the people to grow forests composed of one kind
of trees, either Bpruee alone or 1::. wlone, aml Lhus
inereases the danger from inseets and disease ; for il a
spruce forest i3 attacked hy a spruce-loving caterpillar,

the insect finds so much food that ita nmbers e
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all the more rapidly, and a whole forest may he destroyed.
ixperience in Saxony, involving thousands of acres annu-
ally, shows that planting is not costly, for it costs Lhere
only about two per cent of the total or gross income of
the forest.  But oven if it should not be well to elear off
large tracts of forest and then replant, it will be safe to
do 80 on better lands in a temperate climate and for small
areas ; and it is probable, also, that it will prove salisfac-
tory for larger areas situated near good markets, like some
of our spruce forests which supply pulp mills in their midst.

Aside from this it will always he found not only help-
ful, but even necossary, to nssist Nature in vestocking the
forest ; for, however carefully dealt with, mistakes produce
fail places, and therefore every one who cares for a forest
should know how to plant and sow and should at all
timea be ready to do so.

It woulil be wmisleading, howoever, to infer that the
planting of forests is always profi wble in the ordinary
gense of the word, Like the pioneer's clearing of forests
for plowland, and like the fomer's labor of raising the
breadd and meat of the nation, so the planting and viising
of forests, though one of the most necessary of hnman
ocenpations, varely produees those large returns which a
investment.

o : IR I '
speenlative age expeets from a * paying
But like the conversion of the wilderness into produetive

ms and pleasant homes, so the planting of the forest

is sure to reward in the end.

S ———

RAISING OR KEEPING UI' THE FOREST

Review or Mernons or stawmise New Growrn

IN Forksrs

We have now looked over the various ways which if-

t people employ to keep up different kinds of forests.
OF conrse every one of these principal ways may be, and
actually is, modified or changed hy different men to suit

of coppice, using different trees and different rotations ;
one man leaves only a few treea in his atandard coppice,
another holds over so many trees that the standard coppice

approaches the timber fore In the same way one man
picks over his whole teact of selection forest E.__‘.:.f VO
another works one fourth of it until this fourth mz. :.: ent,
over and stocked with new growth, and then goes to the
next fourth, ete.  In this wiy his selection forest hecomes

more vegulne aml appronches the common method of

starting the yonnge growth under seed treos.

We have learned, too, that whatever the system of
management may be, the starting of a new r“._.:..:__|
the reproduction, the keeping up of the forest — ix the
main feature in the mind of the forester, and his methiods

are described, named, and compared with this chief ohject

in view.

The table on the following page will help us to fix in

our memory the principal me 8 of rveproduction, each

giving rise to a particular form of forest.
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e AN . SOF REPRODUCTIO .
FHE SIX PRINCIPAL METHOIE (0F WEPIROMMIC i _ CARE AND PROTECTION OF THE FOREST
Muzwon | W THE Cienin Wk T Mktisn A piece of wildwoods, as we have seen, may do very
well without the eare of man i Young growth will siarl, up
L. Coppice | AN troes neo ont off | Hjronta where oll trees die and fall; in the dense thickets {he

move vigorous choke ont the weaker, the taller shade 5

| 4 o " 2is
A Speenaed Part of the trees aree | Main ceap from oppine. F . i ;
! Lﬁh.;“p.i Thald over to geow nuts, the B ne ok, ehest- down the shorter; the tolerant crowd ouf the intolerant.
J Lo Inrger mize, wl [ weily pro- nut, aehy, also ploe : _._ .
i aro ent At the end | ferably  from A gap made by the storm is filled in sooner or later hy

4 of the second or reedl or plania

i thinl rotation : trees startinge ng s 8, or by trees w i ;

3. Befsction .-._.__:“h_.ﬁm. Loaml oll- | Mostly from 3:.___.._.._,__ r_:x_“ m: r_._qam.“._.e.F : g a prouta, o1 T.d._ trecs whose seeds have

4 3 Al treea and also peenl a mida of lamd, and Tor M arrie 2, . - : : ¥ :

\ MH._ :.ﬁq"_,_m.u_a aml eall aml warm tew, een carried there _ﬂ. the wind. —.a..:m_ﬁ openings e T...w.
The hwst way far dilienlt

erovwiling  younger

ke b lire are restocked, here slower, there faster, according Lo

mountuwin foresls and

il
! wh .:._,._.q..#:__u,.,”,.q__ﬂ_.,_ s the ciremmstances ; and large areas of forest destr el hy
' Aoy el TG pipr ok Jand R Buad AN o IpeElRe 1l some caterpillae are gradually reforested by those kinds
_ j I Al _”.h.__p__z_n_ which this particular insect docs not feod upon.  Thia
would seem to tell us that forests need no care,  Dut thia
i brue only if we are sadistiod with the small amonnt of
- good grrowth which most wildwoods make.  Where man
_ B Nutural i - wighes the forest to produce a larger amount of woorl and
Srorting i ent s woold of partieular kinds and fizes, more or less eare is
: Hirde furest H_.“._.__,__..._,__:_w: _ necessary.  In the stately Torests of ved fir aml codar i
| i the Puget Somd country, where a good forest soil, mill
. and Toomid elimate, and excellent kimls of forest trees
i St (NI nt s combine to make a forester's paradise, o little ewre might

| suflice ; hut even in these districts the old trees Iy

S TR T ...T_._.. .r“_”_.u
s il vl g c:
e, el prevents . young, and Lhe young trees crowd eacl other, and this

asl yoiings

HMgnting

the trees themselves call for help, for interfor new, for

_:;:.:;_.::_E:.




WETRY

100 FIRST BOGK OF 1Ol

vigorous ones which project above the general level of the
canopy of the woods,  The thiree nexi best brees ave marked
aa No. 2; they vepresent the thrifty trees whose crowns
make np the body of the canopy.  Let va call the trees
of clags No. 1 and No. 2 the dominant tvees.  The trees
N 3 are weaker; ﬁ._:._.u__.. form o small Jrrt uf the canopy
and give little promise of ever making good trees.  Those
of No. 4 are being crowded out, and those like No. H are
dying or dead.

If our piecee of forest were tweniy-five years old and
the trees abont thivty feet in height and we might thin
oub every len years, we should take ont only trees of the

foneth o TifEh elasses s awl also anch treees of the thivd

elass, andd even of laveer size, as intevfered evidently with

b ghonlil Be ent,

el in ten, in

somme hetder treea, This wonld bhe

tawveenby, el visira, il e

T plaees where the pole wond end dueing the fivstoand

aoconi] Al
comt some momey s Tor the material ent i the thinnings
Iy he taken ont o prevent the ..__.:_._._.;__::.:_._

:_.::R eonlil nod D wold, this LR waonlil

ghonld
of foo many i
thorongh thinning woulil, in most cases, be betler; il

Juvions heetles. For this reason aomore

then most of the trees of even the third class would he
taken out.

Where the young growth starts Trom natural aceding,
so that often twenty and more trees start on one square
foot, the crowding beging very early and it would he

CARE AND PROTECTION OF TR FOREST 101

better if the majovity of little pants were taken out or
destroyed hefore they are a foot high. o do this well
would cost, too mueh, and the forester usnally leaves the
thicket to itself until it is about twenty years MHE. when he
thing it out in much the same way as deseribed above,

Thived, bl will pesd i, i

i bl L .
. To get a better idea as to how much ought to he eni
b may he said that for pine on rood pine

Tl there ought,
not to be loft more than ten tre

¢80 one sgware vol at, the
age of twenty, four at. forly, two af sixiyv
1, T

_ and one al a
wndred years, as tabulatod on the following

Mg,
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THE NPMBERIL OF TREES Ox ONE ACRE 11 FULLY STOCKED

Firnn 1"IHE Favig Sememe
e i Toifeerlog 3 Tk i Diferler
_ U Chend Bt Bl [ O m Clswl S Hita
1 1
200 yenry . (L] ] _
4N AN W T 14H) | iy L]
6o v il AHH ; | i )
B DIH) 117 B i A1)
JIMEE L e 176 20 2N TR
141 I 11) M) 225 270

By dividing these fignres by 160 (the number of square

rords i an aeve) we can veadily find how many trees we
may Teave on one square vod.

Many foresters ave guided by the crowns and tliin juat

enongh 1o leep the evowns frons crowding.

Notoeadly  enongh, trees which, like sproce, halsam,

Beeeelry, el mmaple, can tolernt e el alinde, e Ll

Liter, and et be Ahinned less thoronghly, if they ar

themselves and prrow smooth stems, than the

inda, which elean morve casily. On the whole,
ienlt things the forester

i anl k

thinning s ome of Ahe most bl

haa to learn, amd much u_.__.:__ﬁ:_ senee and care, as o well as

experienee, are neelmd to do it well
erippled trees and also those with

That injuved and
talien ouk s sell-

unduly .,,._:,_.E:__.m e na sl Tae

eviddent.  After a thinninge onre womlds shonld be evenly

and well stocked with as perfect brees as can K —:._.___::E_.

(zaumesy sayyy)

ogmpl ‘aalssey TAAl 15311 g

1
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i _ i3 necessary that the wood of dewl Lrees he converted into fungi, and also that eapecially the more sensitive trees,

il st Lo _:.._.__._..:__ (e gronnd Trom hecoming covered with like maple, beeel, K, o anil Dol Ninekead
| dead timbor,  Sneh aoeover wonld heing all foveat growth anel sealped with the ax, or harked in folling and P

___ _ to a standstill, there woulil no longer he room for :.,.:... ont timber, but are almost sure to suffer further injury if
! and its destenetion by fungi, theveforve, is useful. Tt s thos hurt.

m H Naturo's wiy of elenving the gromnd for new generndions I the Sonth and West the mistletoe in o factor in the

1M of trees.  But, like many nseful things, these fungi overdo destruction of treex. In California many of the neble

i i their work, and at the slightest provoeation attack good, white oaks are yielling their lives to this parasite.

_ thrifty treen.  Thus, if a wind tears off the large limh of

a maple, heech, hireh, poplar, or other perishable kind of

USE OF THE FOREST

—

tree, fungi at once hegin their work of destruction; the

interior heging to decay s Timba and stem are hollowed ont; We have already learned how 1o start now prowth and
I the tree iv wenlened and Leoomes an easy prey to hark how to eave for it, and thevely keep up the forest, Lot us
heetlos or o storm,  Onee on the gromul, a few years i now consider what we may get from the forest and lhow

¥ e —— o e

our moister distviets suflice to convert the trunk and all the material is nsoally tnken out and used,
ko a powdery i al deenyorl wood, whieh is aproad oot Too preimitive wan the Torest gave mead, shelter, wnd _
by inseek e water, sl thie helps to improve the sl fuel. At the beginning of our e the peoplo of eentral
for o new growth, Thomh the frees with perishable and northeen Envope, sl nem Iy all of the people of North
wonds e more sihject to this injury than these inwhich A yobtamed theiv Tood hy it ing and fishing,  With _
vesing s other sohstanecs ke the wood more le, us tohy the fovest 1o oot firmislios monts the o
veb all ks of o frees sallior more or loss,  Thus, even e too many, s Sorm i el
the durable eypress is injured by o fungus, which enuses Bul while it no longer furnishes one meat, it still s
it to hocome  peeky,™ and one white cedars are generally plies the great mass of onre fuel, as well as the Tomber amd
“hollow Dutted,” the stump heing decayed so mueh that timher Tor the houses whieh shelter va.  In addition it
it is o common defeet of codiy timher. was the forest, with s loyge, soft, easily shapen timhers,
—m : From thin it appears that clean woods, composel of whieh alome made it possible for the ancient. Phoenicians to

I thrifty, uninjured trees, sufler mueh less from inmjurions trael with the people of the North Sea, and for Columbus
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to find the New World; and even to-day a large part of
our people and goods are carried in thousands of wooden
ships, landing at hundreds of miles of costly wooden wharfs.
Our thousands of miles of railway rest on millions of
wooden ties, and cross on thonsands of miles of wooden
treatles and bridges.  The grain and goods of our land are
hauled in wooden boxes and barrels, on wooden wagons,
in wooden ears, and are housed in wooden structures;
and, in spite of the great progresa of our times, we still
finish even the finest of parlors in wood; we prefer a
wooden chair and table to any other, and the choicest of
furniture is of wood in its natural colors and appearance.
One of our greatest needs, that of cheap paper, was sup-
arned Lo make paper from the

phied only when man li
common product ol our forest,  Nowe s this all for the
I wilh

very mines which aupply va with eonl for fuel
ivon Tor one mannfetores vegquive millions of feet o tim-
e every year, il they are fo e worked with any degree

ol ecconomy.
Thus, we =ee that the forest was necessary 1o the sav-

e 3 that on the forest depended the progress of onr race ;

nyr

and that even to-day, in this age of steel) the prodoet of

the forest is used in greater _._:..E;:..r.i amd anpplies a
saber variety of demals than ever Liefore,

g
Let us examine n little more in detail the ways in
ulil

s their woola,

which some of our T
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Curring Timper

.-r 3 U 1 3 1
Season. — Generally the work in the woods is done in

winter. This is better, since the cold retards or prevents

Fra, 300 Cotting Spreoes in the Adivomlacks
(Aler W, F. Fax)

fungi from spoiling the wood by ¢ blning ™" or discoloring
or by starting decay. It is also mueh better on aceonnt




il

i
y
|

-
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of insects, for during winter these pests are inactive, practi-
cally dormant, and thus they do not mjure the timber
whicl is eut, nor does the felling lead to an incrensed
multiplication of these ever-present enemies of the forest.
Besides this, there is little work on the farm during winter,
and thus help is more easily procured. To this must Le
added, in colder districts at least, the advantages gained
by a good fall of anow, which makes it so much easier to
drag and haul timber.

Firewood. — For this it is customary to use only such
pieces as will make nothing better. For ordinary house
use, all tops, the trunks of short, crooked, or otherwise
e nsed.

Lses even stum 3,

unsalable trees, and in many e
If the firewood is to he sold, it is better to grade it so
g are not mixed, as 18 ao

that the Letter awl [Harer k

often done; for n few sticka of poor wood give the whole

pile a bad appearance and thos lower its price.  Usually

firewood s cut in four-foot Tengths and stacked in piles
fonre feet high and eight feet long, such a pile heing one
cord, A cond i3 a legal measnr

and g sueh requires that
the pile be four feet wide, or in onlinary eases that the pieces
he ent four feet long. Where people buy stove wood sixteen
to eighteen inches long, the cord is frequently meant to be
feet high and eight feet long,

a pile of this short wood o
and thna is really but aliout a thivd of a cord,
n all eases there 1s much air space hetween the pieces

of auch a pile, and though the pile containag one hundred

The Tools we yse

o, eromacnl maw b, Tenvey, bl |

v P X i Billhenk e, hropda

A 3 ' X, in |

ligew ¢, [rasw, s apslit oF riva ihluglen ] B,
L7
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( and twenty-eight cubie feet, there are only about ninety Ol late years many farmers haunl their firewood in large
eubie feet of solid wood in a regular cord. pieces o some convenient place near the house, and saw

, Larger pieces are split to allow a better drying or sen- it into stove lengths with horse power or threshing engine.
soning, and split wood is always preferred to round pieces, Since firowood cannot be used economically without

o — L ——

irpht
Tl
b
K
i
i,
oY
I
|
|-.1
I
|
I |

Fosg, Sl Shulbhinge Spwoee Bags am e Xalivoalaekp

; iAlier W, F. Fux) Fiu, W, nh'q-ullhl:,“ or imensnring anl sl or minek g

i A cord, as ordmavily ent, contins aloat two Byl Spruee Lo

| preces and weighs, when fresh, about four o five thonsod (Aftor W. F. Fox)

file

L-, pounds. being first seasoned, it is often advisable to keep firewood
For ordinary use the heavy woods, like oak, hickory, » WORD it o ; .

| ] \ & K ¥ one year on the pile, so as to get this advance in value

: heech, maple, ele., and especially the “second growth, and at the same time make easier hauling

y are prefeveed.  The Lglder Kinds, like poplar and bass J wva e N TR . : -

i |I WLl : _ POl S " ['o leave firewood in large piles in the woods is always

n wool, are not readily sold for this purpose. a bad policy, for nearly all kinds of wood commence to
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protected wolves of our forest, are free to chase the game
in many parts of the South

day and night, as, for inatance,
and West, it is impossible for deer to maintain themaselves,

THE BUSINESS OF THE FOREST

When a farmer carries on forestry on his thirty-acre
piece of woodland he lovks after it himself, plans and
, planting, and thinning, sells the
business, just as

conduets the cutti
wood, and thns performs all parts of t
he does his farming. 1le may hire some men, he may
even keep a book to see just how much his piece of wood-
Lol is bringing in, but it is a very simple kind of record.
He may

In the same way his plans are perlfectly simple.
manage ik all as a piece of selection woods, cutting over

i Uhreesaere piece each year, using the same voad to hiaul
ot Diis wood, or he may treal it as o coppice ; bot, inany
case, he newls no map or hook to see where the oldest
timber is loeated, and what parts ave in need of thinning.
Half an howe's walk will show all this, and a few hours’

time will sollice to marvk ont all the trees e wishes to

take out the coming winter.
Suppose, however, he has two thousand acves of woods

in four picees, thivty miles from his home ; then the case
is quite different. It wounld take a month’s faithful walk-

ing to examine this amount of land as a good forest
le needs to note down

ahoulil be exaomined.  Moveo
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ab every step what he sees, or else he wonld forget, it
before he could veach home.  But of what use is it to note
down what he sees on a particulir spot, unless he _n::...,.z.
where that spot is and ean send a man there, if he wants
to do so?  This means, then, that he should survey it
first and establish some marks in the woods, ,._._:E._ he
examines and estimales or measures the timber and
describes his land.  But after he las a map and deserip-
tion, to have it orderly he must keep it in some kind of
book, arranged in some definite order. Ilere the book-
keeping begins, for this survey and this examination cost
some money, which he must charge against his forest.
Then he wants to manage this forest,

We will suppose he decides to treat it as a selection
forest, and suppose also that he ean sell the wool and
timber, and wishes to use his forest to furmisl work for
beams and outlit, and also Tor his men, whether tenanta
or neighbors.  In this ease he will wish to do some Jogr-
ging, perhaps, every winter; and he will need. about every
ten years, to return to each part of his woods to make
_x:__: ::.___ it is properly eleaned and thinned. 1le would
iwve to log over abont two hindred acres a vonr. : i
would be a eonsiderable husiness in itself. %w _n““v.__mﬁ_mmﬂ *u___u.”
would need a foreman, better a fo | :

ster, and o amall erew

of men, and considerable hookkeeping would e necessnry
to keep his accounts in proper order.  But to handle a
foreman and ecrew means administration ; o surve
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sulilivide, map, and measure Lis Jand and timber, to plan yet it is in this form that a very large and a very |
| _ ! where, what, and how mueh to ent and plant, to Iprove tant park of ‘our forest wealth exists, and here .w, ::__x:.-
: by roads, ditches, and olherwise, —all these mean to . g b L
| requlate his forest.  We have here, then, a simple form

! of forest administration and requlation.
“ When this forest grows to twenty-live thon
, ——_ in perhaps thirly pieces, the owner needs several perma-
M nent foresters who know what to do and how to do at.
] tach of these men takes a portion of this land amd car-
_ ; rios on the business, making reports al regular times 1o
the owner, or his office, s that the owner, like a sbore-

wl acres,

keeper, knows every day abont low his forest husiness
_ ; atanda,  Thua, Tovest arhministration anl H.:n:r._..::r e Lo

. cortnin limits, grow in complexity as the forest grows

A _h._,n.,_.“__:__:__:__.: __:_,.,.,.x._:_:_.n._:_._E____.:._....__:...:.r.i..u..,..,?_.
__ order and good Tasiness,

SPECIAL KINDS OF FORESTS

, bt

_ : floere e i m_.__._.____._“.:._.__n. = ._..,.__T..__ sy 1”_:,__“..._

B e S far we have heen congidering forests in gener

atlention.

- Woon Lor T = : W e
ping Lhe Svgnr Maple

The farmer's small forest of twenty to forty acres is (Alter W, F. Fox)

Tn

often entirely neglected, as a thing neither forest nor the hest kind of fonestry

15 Trequently met with, and

field and hardly worth paying any attention to Anil where the most _
: ) \ v |, st careful attention and the
mbion he greatest outlay






