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PREFATORY  NOTE

The author expresses gratitude to all those who have extended courtesies during
the preparation of this Leaflet. Especially are thanks due to the Honorable Gifford
Pinchot, President of the National Conservation Association and to Professor J. H.
Toumey, Director of the Yale Forest School, who as members of the Appointive
Committee on Woods and Forestry of the American Museum read the Leaflet in
proof and gave valuable suggestions; also to the United States Forest Service and
Doubleday, Page and Company, who allowed the use of photographs for many of
the  half-tones.  Primarily,  of  course,  indebtedness  is  due  to  the  Forest  Service,
since much of the subject matter concerning practical points has been compiled
from its work.

The pamphlet has been made to coyer a wide field in order not to lack in suggestive-
ness along the various lines of interest of the Museum’s visitors; thus of necessity
it touches many matters briefly. Again forestry is so rapid-growing a subject to-day
that even a few months are likely to put out of date these briefly stated facts along
certain practical lines. The latest information of markets and methods as well as of
legislation on conservation at home and trade relations with foreign countries must
always  be  sought  in  later  publications,  such  as  Government  bulletins  and  the
monthly periodical of the American Forestry Association.

The chapter intended to help in the identification of trees in their winter condi-
tion, although covering trees represented by an armful of twigs which one might
gather in the Eastern United States, is so incomplete that it has been given a sub-
ordinate place as an appendix. The line cuts for this chapter were made from freshly
gathered material, under the supervision of the author, by Miss Alma Field of the
Rhode Island School of Design, Providence.

American Museum or Naturat History, September, 1910.
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DIAGRAM OF THE FORESTRY HALL, FIRST FLOOR, EAST FROM THE MAIN FOYER
AMERICAN MUSEUM OF NATURAL HISTORY

The Forestry Hall contains the Jesup Collection of Woods representative of the five
hundred species of North American trees. These woods are arranged in related groups or
families, the specimens of large market value holding prominent place in each group



OO ——EO es

SOME  BOOKS  ON  TREES  AND  FORESTRY

Bouicer,  Geo.  8.  Wood.  London:  Longmans,  1902.  $3.00
Dame,  L.  L.  and  Brooks,  H.  Trees  of  New  England.  Boston:  Ginn,  1902.  $1.50
Fernow,  B.  E.  The  Care  of  Shade  Trees.  New  York:  Holt,  1910.  $2.00

Economies  of  Forestry.  New  York:  Crowell,  1902.  $1.50
Forest Service, U. 8. DEPARTMENT OF AGRICULTURE, Washington.

Fox, W. F. and Huspsarp, W. F. The Maple Sugar Industry. Bulletin No. 59. 1905.
Free

Graves, H.S. Practical Forestry in the Adirondacks. Bulletin No. 26. 1899. Free
The Woodman’s Handbook. Bulletin No. 36. 1903. Free

Graves,  H.  S.  and  Fisuer,  R.  T.  The  Woodlot.  Bulletin  No.  42.  1903.  Free
Herty, Cuartes F.  A New Method of Turpentine Orcharding. Bulletin No. 40.

1904. Free
Heusesarp, Wa. F. The Basket Willow. Bulletin No. 46. 1904. Free
McC ratecnie, A. J. Eucalypts Cultivated in the United States. Bulletin No. 35.

1902. $1.00
Pincuot, Girrorp. A Primer of Forestry. Part I — The Forest. 35 cents; Part II —

Practical Forestry. 30 cents
Rots, F. Timber: an Elementary Treatise on the Characteristics and Properties of

Wood. Bulletin No. 10. 1895. Free
Ssuerresee, W. F. Wood preservation in the United States. Bulletin No. 78. 1909
Scpworrtn, Geo. B. Check List of Forest Trees of the United States. Bulletin No. 17.

1898. 15 cents
Forest Influences. Bulletin No. 7. 1892. Reprinted, 1902. 15 cents
A Short Account of the Big Trees of California. Bulletin No. 28. 1900. 10 cents

First,  H.  The  Protection  of  Woodlands  (John  Nisbet  trans.)  New  York:  Jenkins,
1893. $3.50

Graves,  H.  8.  Forest  Mensuration.  New  York:  Wiley,  1906.  $4.00
GREEN,  8S.  B.  Principles  of  American  Forestry.  New  York:  Wiley,  1903.  $1.50
Hoveu,  R.B.  Handbook of  Trees of  the Northern States and Canada.  New York:

Hough, 1907. $6.00
Marsu,  G.  P.  The  Earth  as  Modified  by  Human  Action.  New  York:  Scribners,

1898. $3.50
Parkuurst,  H.  E.  Trees,  Shrubs  and  Vines  of  the  Northeastern  United  States.

New  York:  Scribners,  1903.  $1.50.  (Gives  the  trees  of  Central  Park,  New
York)

Ror,  F.  A  First  Book  of  Forestry.  Boston:  Ginn,  1902.  75  cents
SarGent,  C.S.  Manual  of  the  Trees  of  North  America.  Cambridge:  Riverside

Press, 1905. $6.00
The  Silva  of  North  America.  Cambridge:  Riverside  Press,  1891-1902.  14

vols. $350
ScuuicHh,  Wm.  Manual  of  Forestry.  London:  Bradbury,  Agnew.  1894-1902.

5 vols. $17.20
Scuwappacu,  A.  Forestry.  New  York:  Macmillan,  1905.  50  cents
Snow,  C.  H.  Principal  Species  of  Wood.  New  York:  Wiley,  1903.  $3.50
Stone,  Hersert.  The  Timbers  of  Commerce.  London:  Rider,  1904.  $3.00
Van  Hise,  C.  R.  Conservation  of  Natural  Resources  in  the  United  States.  New

York:  Maemillan,  1910.  $2.00



juauIeUIO IOF poyURTd doe1y, “ONoyUT POOAA = “ABGOJOO pue“@ ‘ny Osea, qepl Aaysor0,7 Ul spepour oyy JO SUOL}LOg

requieydeg ul od st ymay 9y} Sudy Ul Woo; SLOMOY PosoTOd-OUIM Ot] T,

(nQ0].y DUWISY) MVdvd JHL 40 SLINHA GNV SH3MO14 “I ‘DI4



TREES  AND  FORESTRY

PREPARED  FOR  USE  WITH  THE  JESUP  COLLECTION  OF  NortH  AMERICAN
Woops

INTRODUCTION

HE  Morris  Kk.  Jesup  Collection  of  North  American  Trees,  in  the
Forestry  Hall  of  the  American  Museum  of  Natural  History,  is
designed  for  the  student,  artisan  and  forester,  and  for  the  man

commercially  interested  in  woods,  as  well  as  for  those  who  enjoy  familiarity
with  the  woodland  and  wish  to  increase  their  enjoyment  by  extending  their
familiarity.

The  collection  was  begun  by  Mr.  Jesup  in  1880,  and  throughout  his
presidency  of  twenty-seven  years,  it  received  his  constant  attention.  Indeed,
in  its  completeness  and  attractiveness,  its  scientific  correctness  and  educa-
tional  value,  it  is  a  splendid  example  of  what  he  desired  an  exhibition  in  a
scientific  and  educational  institution  to  be.  In  its  now  practically  perfected
condition,  it  displays  in  related  groups  or  families  more  than  five  hundred
species  of  the  trees  of  North  America.  Each  tree  is  represented  by  a  sec-
tion  of  trunk  5  feet  high,  cut  lengthwise  radially  24  feet,  the  cut  surface  show-
ing  the  color  and  graining  of  the  quartered  lumber  in  its  natural  and  polished
state  (see  Figs.  2,  5,  6  and  42).  Also  for  the  more  common  trees,  there  is
a  separate  piece  of  the  wood  which  may  be  handled  and  tested  for  light-
ness,  softness,  resonance,  odor  and  other  qualities.

One  of  the  most  remarkable  features  of  the  collection  lies  in  its  accom-
panying  models  of  tree  leaves,  flowers  and  fruits  (see  Cover  and  Figs.  1,
2,5,  6  and  42).  So  perfectly  are  the  representations  executed  that  it  is
often  impossible  to  discover  even  by  careful  scrutiny  how  much  may  be
original  and  how  much  reproduced.  There  are  flowers  of  the  decorative
magnolias,  of  basswood  interesting  to  bee  keepers,  curious  fruits  of  sassa-
fras,  persimmon,  and  Osage  orange,  autumn  foliage  of  oak,  sweet  gum  and
sumach.

This  leaflet  is  designed  to  accompany  the  Jesup  Collection  of  Woods,
emphasizing  its  great  commercial  value  by  adding  practical  suggestions  for
the  growth  of  trees.  It  presents  the  status  of  the  forest  conservation  ques-
tion in  the  year  1910.



10  FIG.  2.  FLOWERING  DOGWOOD  (Cornus  florida  LINN.)
New  England  to  Florida,  westward  to  Minnesota  and  Texas.  Wood,  often  called

boxwood,  unusually  heavy,  tough,  strong  and  hard,  receiving  high  polish,  suitable  for
use in carving, engraving, turnery and for bearings of machinery; used largely for shuttles
in the textile industry. Forestry Hall, Case E, 7
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STRUCTURE OF A TREE TRUNK
ONE YEAR OLD

It is a series of cylinders one within
another.  The  cambium  is  the  living
part

-Cambium‘‘’'ry1\

FIG. 4. KEY TO SUCCESS IN GRAFTING
The living cambium of the “‘scion”’

must join exactly and become contin-
uous with the living cambium of the
“stock,”  or  the  process  will  not  be
successful

STRUCTURE  AND  LIFE  OF  A

TREE

TREE  is  an  individual  and  as
such  it  is  alive,  with  parts
dividing  the  labor  pertaining

to  life  and  coéperating  for  the  good  of
the  whole;  but,  on  the  other  hand,  a
tree  has  only  a  small  fraction  of  its
great  mass  made  up  of  living  sub-
stance.  When  very  young,  it  consists
entirely  of  living  substance;  but  long
before one year has passed it contains a
large  accumulation  of  dead  material
the  great  bulk  of  which  is  “wood,”
filling  up  and  making  strong  the  trunk,
branches and roots.

The  one-year  old  trunk,  examined
from the central  axis to the outside,  has
a  definite  structure  as  follows:  (1)  a  rod
of pith, (2) a eylinder of wood embracing
the  pith,  (3)  a  cylinder  of  inner  bari:
(bast),  thinner-walled  than  the  wood
evlinder  and  embracing  it,  and  outside
of  these,  (4)  an  enfolding  cylinder  of
bark  (Fig.  3).  All  send  off  parts  to
right  and  left  into  the  leaves  and,  after
the  first  year,  into  the  branches.  The
living  part,  called  the  cambium,  a  living
cylinder  of  scarcely  appreciable  thick-
ness,  lies  between  the  wood  and  the
inner  bark.  It  is  easy  to  understand
why,  in  grafting,  the  living  laver  of
the branch to be attached must be made
to  join  exactly  and  become  continuous
with the living layer of the branch which
is  to  receive  it,  or  the  grafting  will  not
be  successful  (Fig.  4).

¢Each  year  this  living  cvlinder  o!



12  FIG.  5.  WILD  PLUM  (Prunus  americana  MARSH)
Good stock on which less hardy varietiesNew York to Texas and Colorado.

Forestry Hall, Caseare grafted. Wood heavy, hard, strong and close-grained.
D, 10
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FIG. 6. OSAGE ORANGE, ILLUSTRATING “HEARTWOOD” AND ‘SAPWOOD * 13
The formation of the heart woo

sOthat the latter is only a narrow laye
1 follows very rapidly on the growth of sapwood
r of lighter wood next the bark. The cambium and

inner  bark  are  too  narrow to  be  defined  in  the  photograph.  Forestry  Hall,  Case  F,  20
(Toxrylon pomiferum Raf.)
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cambium  produces  new  wood  everywhere  on  its  inner  surface  (living
material  while  forming,  non-living  when  formed),  a  cylinder  of  new
wood  enfolding  immediately  the  wood  of  the  year  before  (Fig.  7).  Wood

never  lengthens  after  once  formed,  so  a
trunk  grows  in  height  only  by  additions
from  living  buds  at  the  top  (Fig.  8),  but
a  tree  grows  in  diameter  annually  by  just
the  thickness  of  the  new  cylinder  of  wood
(a  ring  of  wood  when  seen  at  the  end).  The
thickness  of  the  annual  layer  in  any  species

Ay  depends  on  the  length  of  the  growing  season
?  in  the  given  region  and  on  the  age  of  the

tree,  those  wood  cylinders  formed  in  early
life  being  relatively  thick-walled  and  later
ones successively more and more thin-walled.
A  further  fact  is  true,  however,  and  to  be
remembered  in  economic  tree  planting,  that
the  diameter  increase  of  any  tree  is  always
immediately  dependent  on  its  growing
space,  on  soil,  light  and  other  conditions  of
the  surroundings,  factors  which  to  a  large

--Two  years  extent  we  can  control.
old  This  method  of  growth  places  the  older

wood  as  ‘“‘heartwood”’  in  the  center  of  the
trunk,  while  the  younger  wood,  called
“sapwood,”  is  outside  of  this.  Heartwood
and  sapwood  may  differ  in  weight  and  in
color,  since  the  heartwood  is  likely  to  be
a storehouse for coloring matter,  or gummy,
resinous  or  mineral  substances  which  have
come  into  the  tree  from  the  soil  or  are  the
waste  from  vital  processes.  Heartwood  is
more durable  than sapwood because it  does
not  often  contain  starch  or  other  organic
matter,  and  therefore  is  less  liable  to  theFIG. 7. WHITE ASH TWIG

Cross  section  to  show  rings  of  attacks  of  insects  and  to  the  growth  of  the
wood,  corresponding  to  the  cylir-  organisms  that  cause  decay,  also  on  its
ders  of  wood  in  the  twig.  Com-  ¢hange  from  sapwood  depositions  —  of
eS  material  more  or  less  antiseptic  take  place,
Trees  in  which  the  formation  of  heartwood  does  not  follow  rapidly  on  the
erowth  of  sapwood  are  the  oaks,  elms,  walnuts  and  pines.  Some  trees



FIG.  &  THE  PROGRESSIVE  GROWTH  OF  A  TREE  15
A tree grows in diameter each year by the addition of a cone of wood which never

increases in height after being formed. Compare with Fig.7. The age of the trunk
is shown at various heights (44 years at the ground, 6 years near the top, corre-
sponding to the number of rings in cross section)
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’ noted  for  their  narrow
.i sapwood  are  locust,

mulberry, Osage orange
(Fig.  6’,  chestnut  and
larch.-

lat Te
Also  in  the  wood ofNa

A Lithicen

each  cylinder  or  ring,=.“
b3
af:

tema

there  may  be  a  differ:
entiation  in  color  and
often  in  structure,  that
part  of  the  cylinderthV
which  grows  rapidly  in
the spring proving lightss c}
in  color  and  perhaps
porous  (spring  wood)
(Figs.  9  and  10).  In
fact,  it  is  difficult  to
count  the  annual  rings
in  birches,  hornbeams,

FIG. 9. CROSS SECTION OF CHESTNUT maples,  poplars  andspring wood” and more74Showing the porous
compact  “summer  wood  ”  willows,  trees  in  which

so  little  summer  wood
is  made,  that  the  spring  wood  of  one  year  appears  to  adjoin  the  similar
spring wood of  the next  year.

We  speak  of  the
beginnings  and  addi-
tions  of  wood  as  cylin-
ders,  but,  in  truth,  they
are  cones,  as  a  consid-
eration  of  Figs.  7  and
8  will  prove.  A  cut
through the central part

SE TOL eee ee

ofa  log  so  that  the  saw
practically  cuts  through
a  radius  of  each  cone
will  produce  a  board
with  its  surface  show-
ing  wood  bands  or
lines  relatively  parallel
(Figs.  11  and  13;  radial  FIG,  10,  CROSS  SECTION  OF  DOUGLAS  SPRUCE
or  quartered  cut  of  Indicating  variation  of  spring  and  summer  wood
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FIG. 12. COMMON METHOD OFFIG.  Il.  ONE  METHOD  OF  QUARTER-SAWING  SAWING  TIMBER
Quartered  boards  warp  and  split  less  than  No  quartered  lumber  results,

tangential cuts of lumber because cut in the — with the exception of a few boards
direction  of  the  pith  rays.  Compare  with  Figs.  in  the  middle.  There  is  waste  in
13,  18  and  20  any  method  of  sawing  but  char-

coal blast furnaces and chemical
plants may convert bark, limbs,
edgings and even sawdust into
some valuable product
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FIG. 13. RADIAL AND TANGENTIAL CUTS OF LUMBER
Boards cut from the central part of a log (and so at right angles to the wood

rings and in the direction of the pith rays) produce radial, rift, or quartered lumber;
other boards (tangent and oblique to the wood rings and more or less at right angles
to the pith  rays)  give  tangential,  common,  or  bastard cuts  of  lumber.  Compare
with Figs. 11 and 20

FIG. 14. BIRD'S EYE MAPLE
Occasionally there is a tree in which the wood cylinders have fluted walls. Cut-

ting through these fluted walls produces the “ bird’s eye ’’ marks on the boards
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lumber).  In  a  cut  downward  through  a  log  some  distance  out  from  the
center,  the  saw  continually  strikes  and  cuts  through  the  sloping  walls  of
wood  cones  and  the  resulting  board  shows  in  its  midline  wood  bands  ap-
pearing  as  concentric  angles  or  U-shaped  figures  (Figs.  12  and  13,  tangential
or  bastard  cut  of  lumber).  The  U-shaped  marks  may  be  the  result  also  of
irregularity  in the growth of  the tree due to the effects of  sun,  prevailing wind
or  other  external  agency.  Occasionally  the  wood  cylinders  for  some  un-
known  reason  have  fluted  walls,  in  which  case  it  is  easy  to  see  how  a  board
gains  the  appearance  called  “bird’s  eye,”  illustrated  in  hard  maple  (Fig.  14).

FIG. 15. BLACK ASH BURL
Irregularity of the wood cylinders in burls or knots causes the unusual and often

very beautiful effects seen in burl veneers
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Irregularity  of  the  wood  cylinders  in  “burls,”  overgrown  knots  and  excres-
cences  occasionally  found  on  various  trees,  causes  the  unusual  and  often
very beautiful effects seen in burl veneers (Fig. 15).

It  is  the  work  of  these  various  tissues  in  codperation  for  the  tree’s
maintenance  as  an  individual  that  is  of  most  interest.  |  Water  containing
lime,  potash  and  other  minerals  in  solution,  is  taken  up  from  the  soil
through  the  roots.  This  food  cannot  be  used  directly  for  growth  by  the
tree  any  more  than  it  could  be  by  man.  It  is  sent  upward  through  the
sapwood  to  the  leaves  of  the  tree.  A  tree  may  be  girdled,  that  is,  cut  to
the  cambium,  and  also  may  be  hollow  through  the  whole  extent  of  its
heartwood,  yet  it  will  live  for  some  time  if  there  is  continuous  sapwood

Lie  int
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déoxide

dl Was watercaréon
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FIG. 17. ACTIVITIES GOING ON IN THE “CELLS” AND AIR SPACES OF A LEAF

(1). Under the sun’s heat, water is continually evaporating from the leaf. A
tree must lift several thousands of Ibs. of water to the leaves to get 1 lb. of mineral
matter in solution in the sap. The greater part of this water is evaporated from the
leaves. A birch tree gives off 700-1000 Ibs. of water daily; a single oak sends off
into the air 130 tons of water annually

(2).  Carbon dioxide is absorbed continually in daylight by the leaf to make
possible the starch-forming process, while free oxygen is at the same time given off
as  a  waste  product  from this  same process.  This  absorption  of  carbon dioxide
and outpouring of oxygen makes one explanation of the fact that park and street
trees increase the healthfulness of a city
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from  root  to  leaves.  The  living  green  substance  (chlorophyll)  of  the  leaves
under  the  influence  of  sunlight  breaks  apart  the  hydrogen  and  oxygen,
elements  in  this  water  gained  from  the  roots,  and  at  the  same  time  sepa-
rates  the  carbon  and  oxygen,  elements  in  carbon  dioxide  gained  from  the
air,  and  recombines  the  three,  hydrogen,  oxygen  and  carbon,  to  make
various  starch-like  products.-  This  chemical  work  of  green  plants,  defying
man’s  efforts  to  imitate,  creates  food  for  animal  life  on  the  globe  and  is,  in
fact,  the  only  source  of  that  food.  Later,  the  starch  is  changed  to  complex
substances,  largely  because  of  the  addition  of  nitrogen,  and  passes  through
the  inner  bark  (bast)  of  the  trunk,  upward  to  give  food  to  the  growing  buds,
downward  to  supply  the  living  cambium  throughout  its  length  with  mate-
rial  for  a  new  wood  layer,  and  to  give  nourishment  to  the  living  tips  of  the
roots  (Fig.  16).

These  plant  activities,  mechanical  and  chemical,  are  not  fully  under-
stood.  Osmosis  or  the  passage  of  liquids  through  an  organic  membrane
explains  the  entrance  of  water  carrying  soluble  substances  into  the  roots;
and  since  in  osmosis  the  movement  is  more  rapid  in  the  direction  of  the
stronger  solution,  which  in  this  case  is  within  the  roots,  the  continual  pas-
sage  of  water  into  the  roots  must  create  considerable  pressure  upward.  This
root  pressure  accounts  in  some  degree  for  the  rise  of  water  in  the  trunk.
Root  pressure  in  birch  trees  will  lift  water  in  the  tree  trunk  to  a  height  of
84.7  feet.  A  second  force  acting  to  carry  the  current  upward  through  the
sapwood  is  probably  capillarity  (the  force  which  causes  rise  of  a  liquid
through  any  porous  substance).  A  third  force  is  the  strong  attraction
naturally  existing  between  particles  of  wood  and  particles  of  water.  A
fourth  is  certainly  the  continual  and  often  rapid  evaporation  of  water  from
the  tree’s  enormous  leaf  surface  which  lies  spread  out  under  the  heat  of  the
sun  (Fig.  17).

Other  structures  of  the  trunk,  complicating  an  understanding  of  the
appearance  of  lumber,  are  short,  thin  plates  made  of  a  substance  like  the
pith,  arranged  radially  and  vertically  through  the  wood  but  irregularly
with  reference  to  one  another  (Fig.  18).  These  plates,  called  pith  rays,
show  as  radial  lines  in  a  cross-section  of  a  log  (see  upper  section,  Figs.
19  and  20).  They  produce  what  is  known  as  the  silver  grain  of  lumber,
inconspicuous  short  lines  on  the  surface  of  tangential  boards  because  the
plates  are  cut  through  their  length  and  thickness,  but  often  conspicuous  in
quartered  Jumber  where,  cut  through  length  and  width,  the  plates  are
sometimes  exposed  for  two  or  more  inches  on  the  board’s  surface  (see  lower
section,  Figs.  19  and  20).  The  pith  rays  in  different  species  of  trees  differ
to  such  an  extent  that,  like  the  variations  of  spring  and  summer  wood,  they
serve  to  identify  different  kinds  of  wood.  In  oaks  the  rays  are  long  and
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Pith Ray
as exposed by
radial cut
(The Pith Rays
produce the

as  seen  in}]  silver  grain,
tangential  cut  \  A  of  the  wood

1a
\ i

|

RELATIVE POSITION OF PITH RAYS AND WOOD RINGSKer 3 fh
In  a  radial  cut,  the  pith  rays  may  show  as  broad  bands  (silver  grain);  in  a

tangential cut, they appear only as short lines. Compare with Figs. 19 and 20

10 RRM TY SES SBE

OAK WOOD SHOWING PITH RAYSEIG. 19;
Narrow radiating lines in cross section, broad silvery bands in the quartered

wood. Compare with Figs. 18 and 20



Q°°>x<°w°>12)2K@FIG. 20.
Pith rays of a log seen in cross and radial] cuts and at the line of meeting of the two surfaces
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broad;  in  maple,  elm  and  ash  they  are  moderately  broad;  in  willow,  they
can  be  discovered  only  by  means  of  a  magnifying  glass.

The  presence  of  the  pith  rays  proves  descent  from  more  primitive  trees  of
much less strength of trunk, their bulk being made upof pith as are the stalks of
corn of  to-day.  Pith  rays  are  lines  of  weakness  in  the trunk;  especially  are  they
such  inthe  lumber.  Boards  cut  with  the  pith  rays  (radial  or  quartered)  are,  of
course, less liable to warp and split than are those cut across them (tangential).

FORESTS,  THE  WEALTH  AND  THE  NECESSITY  OF  THE  NATION

RIGINALLY  the  people  of  America  possessed  great  forest  wealth
which  they  did  not  realize  exhaustible,  wholly  ignorant  of  the
country’s  growth  in  population  and  industries.  ‘To-day  a  timber

famine  is  in  sight,  and  there  is  still  far  too  little  realization  that  this  forest
wealth  is  exhaustible;  we  are  destroying  annually  three  and  a  half  times
as  much  wood  as  new  growth  adds.  Unless  all  forests  from  this  time  on
are  managed  according  to  some  system  which  will  no  longer  exhaust,  but
instead,  will  reconstruct,  it  is  thought  that  twenty  years  will  see  the  end
of  the  timber  supply  in  the  United  States.  The  original  forests  covered
850,000,000  acres;  at  present  550,000,000  acres'  are  forest  lands  but  in
large  part  the  trees  represented  in  these  forests  have  only  a  fraction  of  the
commercial  value  of  those  of  the  primeval  forest.  (See  Figs.  21  and  22.)

Aneyven  more  impressive  view  of  the  situation  is  given  by  the  following
figures,  which  are  averages  calculated  for  the  five  years  previous  to  1908,
showing  the  ten  countries  that  lead  in  the  net  wood  exports  and  net  wood
imports respectively :

Countries  Selling  Wood  Tons  |  Countries  Buying  Wood  Tons

Russia  with  Finland  ,  5,900,000  ''  Great  Britain  and  Ire-
Sweden  4,460,000  ©  land  9,290,000
Austria-Hungary  3,670,000  Germany  4,600,000
Canada  and  Newfound-  |,  France  1,230,000

land  |  2,144,000  |  Belgium  1,020,000
Norway  ,  1,040,000  Denmark  470,000
United  States  1,020,000  Italy  420,000
Roumania  60,000  South  America  330,000
India  55,000  Spain  210,000
West  Coast  of  Africa  28,000  Egypt  200,000
West  India,  Mexico,  |  Holland  180,000

Honduras,  ete.  13,000

1 The report of the State Commissioner for January 1, 1910, gives to New York State a
holding of 1,841,523 acres of forested land, including 1,530,559 acres in the Adirondacks and
110,984 in the Catskills.
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Thus  it  is  seen  that  a  large  part  of  the  world  is  getting  its  wood  from
Russia,  Sweden,  Austria-Hungary  and  Canada.  The  situation  cannot
endure,  however,  for  these  countries  are  destroying  more  forest  than  they
are  reproducing.  What  is  in  view  therefore,  is  a  world-wide  wood  famine.

Disastrous  as  a  wood  famine  might  prove  to  the  industries  of  the  coun-
try,  it  is  not  the  only  result  attendant  on  the  destruction  of  forests.  The
country  faces  problems  of  flood,  drought  and  drying  winds,  of  soils  washed
of  their  fertility,  streams  and  harbors  unnavigable  because  of  irregular
water-flow  and  because  filled  with  tons  of  silt  from  soil  erosion  (Fig.  23),
and  all  of  these  problems  as  well  as  questions  of  irrigation  depend  largely
for  their  satisfactory  solution  on  attention  to  the  country’s  forests.

That  they  do  thus  depend  lies  in  the  fact  that  forests  convert  the  region
they  occupy  into  a  vast  “sponge”  for  absorbing  and  holding  water.  It  is
sa'd  that  the  Croton  Watershed  con‘ro!ling  New  York  City’s  water  supply
needs  at  least  1,000,000  trees  planted  to  husband  the  rainfall.!  The

A

OULDnieINTE

FIG, 24. THE ABSORBING POWER OF VARIOUS SOILS
Diagram to illustrate the relative amounts of water held by various kinds of soil

and to show that leaf mould of the forest floor has greatest absorbing power

1 One of the largest spring water companies in New York State has been reforesting its
three hundred acres for several years to protect its springs and maintain the purity of the
water and a regular supply. It reports planting 350,000 conifers consisting of larch, arbor
vite, balsam, hemlock and various pines.
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‘  sponge”  consists  not  only  of  the  tree  tops  which  form  a  close  roof  to  keep
out  sun  and  wind,  nor  only  of  the  layers  of  vines,  brush,  ferns,  moss,  dead
leaves  and  humus  on  the  ground  (Fig.  24),  but  especially  of  the  ground
itself,  which  to  a  depth  of  many  feet  is  a  tangled  interlacing  of  tree  roots
and  of  channels  where  formerly  tree  roots  have  been.  Through  such  a
forest  sponge  the  water  from  winter  snows  and  spring  rains  cannot  pene-
trate  rapidly  but  must  gradually  find  its  way  to  springs  and  brooks,  pro-
ducing  a  more  or  less  equalized  water  supply  to  the  surrounding  region
(Figs.  25  and  26).  On  the  other  hand,  if  the  heads  of  watercourses
are  deprived  of  their  forests,  they  allow  the  water  to  rush  down  the
slopes,  washing  out  the  fertile  constituents  of  the  soil  and  producing
floods  in  the  lowlands,—a_  prodigality  of  water  followed  by  lack  in
summer.

These  facts  are  well  illustrated  in  many  places  in  the  Appalachian  region.
Denuded  slopes  cleared  for  agriculture  have  yielded  a  profitable  return  for  a
few  years;  then  decreasingly  valuable  because  of  the  rapid  eroding  of  the
sloping  fields,  they  served  for  pasturage  a  few  years  longer,  then  became
wholly  infertile  (Fig.  27).  This  result  in  itself  seems  unfortunate  enough,
but  consider  the  after-work  of  the  rains  that  swept  down  these  hillside  farms
(Fig.  28).  It  isisaid  that  in  1907  the  floods  from  the  onrush  of  one  stream
of  this  region  (the  Catawba  River)  caused  a  loss  of  a  million  and  a  half
dollars’  worth  of  farm  buildings  and  stock.

Examine  reports  concerning  the  region  of  the  Ohio  Valley  which,  like
the Appalachian region,  possessed some of the finest  broad-leaved woodlands
of  the  country.  Here  farmers  fought  the  forest  for  generations,  regarding
it  wholly  in  the  light  of  an  enemy  because  the  soil  is  fertile  for  agriculture.
They  cut  the  chestnuts,  the  walnut  and  hickory,  the  sycamore,  elm  and  pop-
lar,  built  log  houses  of  the  most  perfect  trees  and  burned  the  others.  When
demands  for  tanbark  came  they  cut  the  oaks,  sold  the  stripped  bark  and
burned  the  logs  in  festival  ‘‘log-rollings.”  At  last  they  have  produced  a
district  well-nigh  without  woodlands,  but  at  what  cost!  There  are  “‘mysteri-
ously  heaven-sent’”’  blizzards  and  spring  freshets;  streams  run  almost  dry

J

in  summer,  and  hot,  drying  winds  scorch  the  crops;  fruit-growing  is  con-
tinually  more  difficult.  The  price  of  timber  has  risen  in  unprecedented
manner,  while  the  tanbark  supply  is  decreasing  at  such  a  rate,  not  only  in
the  Ohio  region  but  also  throughout  the  country,  that  the  total  product  in
1907  was  156,941  cords  less  than  that  of  1906.

Fortunately  the  damage  to  the  nation’s  forests  is  not  irreparable.  Now
that  the  country  is  known  throughout  its  extent  and  careful  estimates  of  its
timber  land  have  been  made,  now  that  the  imperative  necessity  of  forested
uplands  to  control  water  supply  is  understood,  there  has  come  about  a
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sentiment  for  united  effort  in  two  directions:  (1)  conservation  of  remaining
forests  so  that  they  will  be  made  to  vield  a  product  without  exhaustion  to
themselves;  (2)  reforestation  of  the  heads  of  watercourses.

CONSERVATION  OF  EXISTING  FORESTS

LONG  step  was  taken  toward  the  conservation  of  forests  when  an
act  of  Congress  of  March  3,  1891,  authorized  the  President  of
the  United  States  to  set  aside  from  time  to  time  pieces  of  woodland

for  the  benefit  of  the  American  people.  Such  reserves  (Fig.  20),  covering
an  aggregate  of  about  196,000,090  acres  have  been  made  by  Presidents
Cleveland,  Harrison,  McKinley,  Roosevelt  and  Taft,  and  on  February  1,
1905, the administration of these reserves was transferred to the United States
Department  of  Agriculture,  so  that  they  are  now  under  the  care  of  experts
in  forestry.  That  the  formation  of  national  reserves  is  not  a  sufficient
action,  that  the  saving  of  the  forests  of  the  country  still  depends  directly  on
individual  and  corporation  owners  rather  than  upon  the  nation,  is  seen  by  a
comparison of acreage: the total extent of the reserves is one-third of the farm
woodland  of  the  country;  it  is  insignificant  when  listed  beside  the  millions
upon  millions  of  acres  owned  by  railroads  and  by  leaders  in  forest  industries.

The  work  in  conservation  must  be  brought  about  by  a  codperation  that
will  result  in  legislation  to  bind  the  Nation,  the  States,  all  corporations  and
individuals.  A  move  in  the  right  direction  was  made  when  the  Maine
Supreme  Court  decided  (March  10,  1908)  that  a  state  had  the  right  to
restrict  the  cutting  of  trees  on  private  land,  if  the  welfare  of  the  general
public  was  endangered  by  such  cutting;  also  when  Louisiana  brought
before  the  legislature  a  similar  law,  even  more  definite  in  its  restrictions.
By  far  the  most  important  event  in  the  movement  in  1908  was  the  meeting
of  the  Governors’  Conference  in  May,  followed  by  the  joint  Conservation
Conference  in  December.  Results  cannot  be  obtained  except  through  a
union  of  the  States;'  the  forests  in  Wyoming  must  be  conserved  to  give

‘The Weeks Bill:
To enable any state to coOperate with any other state or states, or with the United

States for the protection of the watersheds of navigable streams, and to appoint
a commission for the acquisition of lands for the purpose of conserving the naviga-
bility of navigable rivers.

This bill, the product of the combined study of some of the ablest men in Congress, is a
general conservation bill for the creation of national forests. The immediate interest, however,
liesin the Appalachian and White Mountain regions controlling the watersheds of the most
important rivers of the East and the Southand containing a great part of the timber supply.

The question of reserves for the East has been under discussion for ten years. The
Weeks Bill itself has previously passed the Senate three times and the House once. In the
sixty-first Congress it again passed the House, June 24, 1910; it was filibustered in the Senate,
however, so that Congress adjourned without a passage of the bill. The Weeks Bill is
scheduled to come up for Senate vote on February 15, 1911.
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FIG. 30. A TRAP FOR FIRE
Clean out dead brush and dead trees and put into a condition to withstand fire

water  to  the  dry  plains  of  Idaho;  forests  in  Colorado  equalize  the  water
supply  in  Kansas;  the  success  of  the  great  irrigation  project  in  Nevada
depends  on  the  extent  and  condition  of  forests  in  California.  Changes  that
may  come  in  the  near  future,  wholly  to  transform  the  situation,  to  encourage
tree  planting  and  to  protect  our  forests,  concern  technical  points  such  as
taxation  of  forested  land  and  trade  relations  with  foreign  countr‘es.

A  question  comes  from  forest  owners,  “Is  the  fact  that  a  forest  is  an
investment  consistent  with  conservation?”  In  answer,  experts  hold  that
there  are  common-sense  forestry  methods  which,  if  employed  in  the  manage-
ment  of  any  given  woodland,  will  allow  a  man  to  cut  his  timber  now,  yet
save  or  grow  a  better  crop  for  a  later  harvest;  that  the  value  of  his  in-
vestment  is  increased,  for  it  yields  almost  the  usual  immediate  profit  and
a  greater  deferred  gain.  ‘That  the  deferred  profit  will  be  great  is  due  in  part
of  course,  to  the  annually  decreasing  supply  of  timber  and  the  increasing
demand,  the  yearly  consumption  at  present  being  more  than  three  times  the
yearly  forest  growth.  One  lumber  company  estimates  that  if,  when  a  long-
leaf  pine  forest  is  cut,  twenty  per  cent  of  the  stand  be  left,  this  will  yield
nearly  half  the  original  cut  in  twenty  years,—a  two  per  cent  investment  if
there  be  no  increase  in  value  of  timber  in  the  twenty  years,  a  ten  per  cent
investment  with  the  probable  rise  in  value.  Many  lumbermen  who  bought
long-leaf  forests  at  fifty  cents  per  thousand  feet  believe  that  in  twenty  years
these  forests  will  have  a  value  of  ten  dollars  per  thousand  at  least.  Dr.
C.  A.  Schenck,  formerly  forester  of  the  125,000-acre  Biltmore  estate  in
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North  Carolina,  is  quoted  as  selling  white  oak  at  fifty  cents  per  thousand
board  feet  in  1896  and  receiving  offers  of  eight  dollars  per  thousand  in  1904.

The  care  and  reconstruction  which  will  mean  large  pecuniary  profit  to
forest  owners,  varies  in  different  parts  of  the  country  and  also  in  different
woodlands  of  the  same  region,  depending  on  the  kinds  of  trees  present,  the
condition  of  the  forest  and  the  proximity  to  market.  In  many  cases  the
advice  of  a  trained  forester  should  be  obtained  (see  p.  67).

SOME  FORESTRY  METHODS

F  we  enter  a  tract  of  forest  in  the  East  we  are  likely  to  find  closely-
growing  second  growths,  sometimes  chestnut!  but  as  often  sassafras,
ironwood,  dogwood,  gray  birch,  red  maple  and  other  species  of  rela-

FIG. 31. LODOGEPOLE PINES, 20 TO 25 YEARS OLD
A young forest in need of thinning and cleaning. Bitter Root National Forest,

Idaho

! Since 1905 great ravages have been made among chestnut trees by a blight or fungus
Diaporthe parasitica. The forests of southern New England, of New York and New Jersey
have suffered most, the estimate of loss being $10,000,000. So far the fungus yields its
hold neither to known remedies nor to those newly tried and threatens to destroy all chestnut
trees in the East.
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tively  small  commercial  value.  ‘There  is  little  sign  of  the  primeval  growth
of  elm,  hickory,  hard  maple,  white  oak,  ash  and  white  pine.  Moreover
many  of  these  second  growths  are  bent  or  broken,  insect-infested,  or  burned
and  decaying  at  the  base.  The  reforesting  has  been  according  to  a  waste-
ful  and  slow  struggle  for  existence.  It  is  possible  that  eventually  the  trees

FIG, 32, FOREST AT NEMO, SOUTH DAKOTA
Cut stumps low and obliquely to shed rain. This will do much toward ridding

the forest of breeding places for insects.
Americans no longer cut off an entire crop of 100 to 200 years’ growth with no

care  for  future  crops.  The  problem  is  to  bring  a  forest  to  its  fullest  producing
capacity

dominant  in  the  original  forest  might  creep  in  and  displace  these,  but  the
result  would  be  a  matter  of  many  years.  To  turn  such  woodlands  into
profitable  investments  is  the  problem  of  their  owners.  Yet  scientific  forestry
to-day  is  reported  in  practice  on  only  seventy  per  cent  of  publicly  owned
forests  of  the  United  States,  and  probably  on  less  than  one  per  cent  of  those
privately owned.

Certain  fundamental  suggestions  are  applicable  to  woodlands  of  any
kind  or  size  in  any  part  of  the  country.

1.  Clean  out  dead  brush  and  dead  trees,  utilizing  this  material  before  it
is  wholly  wasted,  and  also  leaving  the  forest  in  a  condition  better  to  with-
stand  fire  (Fig.  30).  Cut  out  insect-infested  trees.
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FIG. 34. PREVENTABLE WASTE
Fire lessens the productive capacity of soil and may set back young growth for

a century or more

2.  At  the  same  time  thin  the  forest  to  let  in  light  and  air  (Fig.  31);
leave  the  most  promising  trees  (some  for  seed  trees);  cut  out  undesirable
species,  old  trees  no  longer  growing,  spreading  trees  that  overtop  others  of
value,  and  perhaps,  trees  that  grow  slowly  or  that  never  attain  large  size.
Thin  only  to  such  an  extent  that  the  crowns  of  the  remaining  trees  will  meet
in  three  or  four  years;  if  greater  thinning  is  resorted  to,  reforest  in  the
open  spaces,  if  only  to  prevent  growth  of  grass  and  shrubs  and  drying  out
of the humus.

3.  Cut  all  stumps  obliquely  to  shed  rain,  also  as  low  as  possible  (Figs.
32  and  ©=3).  These  precautions  will  do  much  toward  ridding  the  forest  of
breeding  places  for  insects.  See  p.  63  in  regard  to  sprout  growth  from
stumps. )

4.  In  cutting  and  removing  trees  avoid  injury  to  the  seedlings  and  young
trees.  This  is  one  of  the  most  difficult  and  imperative  of  forestry  laws.

5.  Protect  from  grazing  and  from  fire  (Figs.  34.  0  37).
If  used  for  grazing,  a  wood  lot  rapidly  decreases  in  reproductive  power,

for  cattle  or  sheep  are  certain  to  destroy  the  seeds  and  seedlings  of  the
ground  as  well  as  the  trees  of  a  few  years’  growth.  If  the  woodland  occupies
a  hillside,  animals  do  much  injury  by  loosening  the  herbage  that  holds  the
soil in place.

Forest  fires  have  increased  in  frequency  and  destructiveness  till  they
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demand  national  attention.  Each  new  one  of  large  proportions  proves  a
national  calamity.  Conservatively  estimated,  the  loss  to  new  forest  growth
amounts  annually  to  $90,000,000,  leaving  out  the  $50,000,000  waste  of  mature
timber  as  well  as  the  loss  due  to  decreased  fertility  of  the  forest  floor.

FIG. 36. FIRE IN VIRGIN WHITE FIR
Prattville, California. The problem of insurance of forest property at rates no

prohibitive must come up for settlement in the near future

In  case  of  large  and  isolated  tracts  of  land,  forest  rangers  must  be  em-
ployed;'  in  smaller  woodlands,  fire  lanes,  constructed  to  divide  the  forest

1Systems of telephone lines connected with outlooks have been found to facilitate
greatly the work of these rangers.

Secretary of Agriculture James R. Wilson has signed an agreement with the Great
Northern Railway Company and with the Northern Pacific Railway Company by which
in the future the Forest Service and the railroads will coOperate closely in preventing fires
in national forests adjoining the tracks of these companies.
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into  small  tracts,  will  prevent  the  spread  of  a  fire  to  disastrous  proportions;
everywhere  and  at  all  times  care  must  be  taken  to  prevent  the  starting  of
forest  fires  from  camp  fires  and  burning  brush.

The  aim  of  all  such  work  is  the  improvement  of  the  woodland,  although
there  may  result  a  considerable  product  for  home  use  and  sale.  Such  im-
provement,  made  even  at  odd  times  by  a  farmer  without  help,  has  been
known  to  increase  the  value  of  the  wood  lot  forty  per  cent.  When  the  aim
of  a  given  cutting  is  a  large  product  for  market,  still  the  forest  should  be  left
in  an  improved,  undepleted  condition,  the  cutting  accompanied  by  re-
foresting.  For  this  cutting  and  attendant  reforesting,  few  general  laws  can
bemade.  ‘The  method  most  practicable  is  the  so  called  ‘Selection  Method”
by  which  selected  trees  here  and  there  are  cut,  the  owner  always  keeping  in
mind  the  kind  of  forest  he  wishes  to  have  after  the  crop  is  removed.  He
must  consider  the  trees  remaining  as  to  age,  condition,  tolerance  for  shade
and  market  value  of  species.  Sprouts  or  seedlings  from  near  seed  trees  will
soon  fill  up  the  opened  spaces;  or  better  still,  young  trees  raised  in  seed  bed
and  nursery  may  be  planted  and  so  the  species  fully  controlled.  By  this
method  a  very  irregular  mixed  forest  results,  with  trees  of  many  sizes  and
kinds,  capable  of  vielding  varied  products  (see  p.  52).  Trees  tolerant  of
shade  (beech,  maple,  spruce  and  hemlock)  can  be  made  to  fill  in  below

FIG. 37. DISASTROUS RES ULTS OF FIRE
Although occurring twenty years ago, the fire has been followed by no young

growth.  Bighorn  National  Forest,  Wyoming
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those  not  shade-enduring,  such  as  oak  and  hickory.  The  greatest  difficulty
in  the  management  of  a  selection  forest  consists  in  not  injuring  young  trees
when getting out  a  crop.

If  a  forest  consists  of  trees  of  relatively  even  size  and  age  the  “Strip”  or
the  ‘Patch’  method  may  be  followed,  in  accordance  with  which  one  por-
tion  is  cut  clean  each  year.  Of  course,  if  a  forest  is  to  yield  equalized  annual
incomes,  it  must  consist  eventually  of  as  many  sections,  varying  in  ages
from  seedlings  to  the  marketable  size,  as  it  requires  years  for  the  trees  to
attain  marketable  size.  For  instance,  to  yield  annual  crops  of  box-boards
cut  from  white  pine  trees  of  thirty-five  years’  growth,  a  forest  must  consist
of  thirty-five  sections;  to  gain  annual  crops  of  railway  ties  produced  from
catalpa trees fifteen years old,  the plantation must  have fifteen sections.

AIM  OF  WOOD  LOT  OR  FOREST

HE  aim  of  the  wood  lot  or  forest  will  be  determined  on  (1)  its  condi-
tions  as  to  species  and  soil  and  (2)  on  the  present  and  probable
future market.

Soft  Woods  in  Proximity  to  Pulp  Mills

It  is  fortunate  if  a  forest  of  soft  woods  (balsam,  hemlock,  spruce,  Caro-
lina  poplar,  aspen,  cottonwood,  willow,  basswood,  or  tulip-tree)  has  a
near  market  in  the  shape  of  a  pulp  mill.  In  1907  there  were  used  in  the
United  States  for  the  manufacture  of  paper  pulp,  3,962,660  cords  of  wood,
more  by  300,000  cords  than  in  1906.  Of  this  amount  2,700,000  was  spruce
wood,  one-third  of  which  came  from  Canada.

Trees  for  the  pulp  industry  must  be  grown  close  together  so  that  the
trunks  will  be  clear  of  branches,  because  first-grade  pulp  wood,  which  may
bring  as  high  as  $10  per  cord,  is  free  from  knots.  Since  a  pulp  ill  uses
very  small  pieces,  even  as  small  as  2  ft.  by  4  in.,  much  of  the  material  taken
out  in  thinning  a  woodland  may  be  sold  to  advantage.  Experiments  in  the
future  may  prove  that  paper  can  be  made  from  still  cheaper  material  than
wood,  perhaps  from  annual  plants  of  rapid  growth,  cornstalks  or  the  stems
of  other  tall  grasses.  Here,  as  in  all  questions  of  agriculture  and  forestry,
landowners  must  study  the  markets.

In  the  case  of  pulpwood,  it  is  especially  true  that  conservation  means  not
only  maintaining  a  supply  of  raw  material  but  also  operating  economically
in  the  use  of  this  supply.  Timber  waste  must  be  used  as  pulpwood,  clear
logs  sent  to  the  sawmill  and  slabs,  tops  and  imperfect  trunks  turned  into
pulp.  ‘This  economy  is  forced  upon  us,  particularly  since  Canada  to  protect
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her  own  resources  prohibited  the  exportation  of  unmanufactured  wood
(May  1,  1910).

Durable  Woods,  and  Market  for  Posts

If  conditions  combine  a  market  for  posts  and  a  woodland  of  durable
woods  such  as  cedar,  white  oak,  Osage  orange,  catalpa,  black  locust,  chest-
nut  or  mulberry,  cypress  or  redwood  (see  p.  47  for  treated  woods  serviceable
for  posts)  the  production  of  posts  may  be  the  aim,  with  reforesting  by  the
sprout  method  (see  p.  63)  to  gain  rapid  growth  and  frequent  crops.  —  It  is
the  heartwood  only  that  makes  a  durable  post,  so  trees  must  be  allowed  to
attain  a  diameter  that  will  give  a  preponderance  of  heartwood,  and  naturally
the  best  trees  for  the  purpose  are  those  in  which  the  formation  of  heartwood
follows  rapidly  on  the  growth  of  sapwood  (see  Fig.  6,  p.  13).  Reports
from  Ohio  recommend  honey  locust  for  posts;  if  grown  close  in  a  good  soil,
it  is  said  to  produce  straight,  smooth  posts  more  durable  than  even  cedar  or
white oak.

Durable  Woods,  and  Market  for  Ties,  Poles  or  Piling
The  cutting  of  durable  woods  may  be  deferred  until  the  trees  attain  a  size

suitable  for  railway  ties  (trees  12  to  16  inches  in  diameter;  also  the  upper
logs  of  larger  trees).  About  sixty  per  cent  of  all  ties  in  use  at  present  are
white  oak,  but  the  white  oak  supply  is  now  practically  exhausted.  In  the
Lake  States  hemlock  and  tamarack  are  being  used.  Chestnut  sprouts  reach
size  for  railway  ties  in  thirty-five  years.  Every  mile  of  railroad  requires
2500  ties  and  if  these  ties  must  be  replaced  every  seven  years,  as  previ-
ously,  the  demand  means  cutting  clear  one-half  million  acres  of  forest
annually.  It  is  reported  that  the  Pennsylvania  Railroad  uses  620,000,000
ties  in  its  system.  This  corporation  has  begun  planting  trees  for  produc-
tion  of  its  own  ties:  3,482,186  trees  have  been  set  out;  290,000  seedlings
were  imported  in  1908.  More  than  1,000,000  trees  were  planted  along  the
railroad’s  right  of  way  in  1909.  The  species  are  black  locust,  red  oak  and
catalpa,  also  various  conifers  such  as  Scotch  pine,  white  pine  and  Norway
spruce.  (See  wood  preservation,  p.  47.)

If  durable woods are allowed to grow until  they cut  logs 25 to 30 feet  long
(upper  diameter  5  inches  or  more),  they  find  sale  as  telegraph  or  telephone
poles  with  a  market  value  of  from two to  ten  dollars  per  pole.

Chestnut  poles  may  be  grown  in  42  years  from  sprouts  and  will  give  12
years’  service.  Red  cedar,  which  combines  more  valuable  qualities  for  poles
than  any  other  wood,  must  pass  out  of  use  with  the  present  supply  since  the
posts  are  cut  from  trees  90  years  old  and  last  only  about  15  years.  Arbor-
vite  also  is  one  of  the  most  desirable  timbers  for  poles  but,  like  cedar,  can
be  depended  on  only  till  exhaustion  of  the  present  supply  since  the  tree  is
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FIG. 38. ‘““OPEN-TANK METHOD’’ IN WOOD PRESERVATION
Experiments have proved that treatment of wood in a preservative fluid (coal-

tar creosote) makes it resist decay in moist situations. This fact will revolutionize
the market for posts, poles and railway ties

Unseasoned Seasoned
FIG. 39. COMPARATIVE SATURATION IN UNSEASONED AND SEASONED POLES

A partial vacuum must be created in the wood before the preservative fluid can
be forced in; and since air can be expelled much more readily than water, seasoned
timber is more effectively treated than green



TREES  AND  FORESTRY  47

extremely  slow  in  growth.  For  piling,  long-leaf,  short-leaf  and  loblolly
pine,  white  and  red  oak  are  used  on  the  Atlantic  Coast  and  the  Gulf  of
Mexico,  while  Douglas  fir  supplies  the  demand  in  the  Pacific  region.

Under  the  waning  supply  of  durable  woods,  experiments  have  been  in
progress  which  prove  that  the  power  of  posts,  ties,  poles,  mine  and  wharf
timbers  to  resist  decay  in  moist  situations  may  be  greatly  enhanced  by
treatment  in  a  preservative  fluid.  So  successful  has  been  the  work  that  it  is
likely  to  revolutionize  the  market  as  regards  these  products.  By  treatment,
not  only  do  the  durable  woods  gain  a  lengthened  period  of  service  but  also
less  durable  woods  may  be  made  to  take  the  place  of  durable  woods.  The
United  States  Forest  Service  states  the  following  concerning  fence  posts:
“Resistance  of  all  treated  posts  to  decay  is  alike,  regardless  of  kind  of  wood
used;  posts  with  much  sapwood  take  a  deeper  impregnation  of  the  pre-
servative.”’  This  means  that  the  cheapest,  least  durable  woods,  like
poplars,  will  come  into  service  for  posts,  leaving  the  durable  woods  for  use
in  interior  finish  and  cabinetwork.  According  to  the  open-tank  method  of
teatment  (Fig.  38),  formerly  given  the  highest  recommendation  by  the
United  States  Forest  Service,  the  wood  is  kept  immersed  in  coal-tar
creosote  for  a  number  of  hours,  depending  on  the  kind  of  wood,  and  is
then  plunged  into  cold  creosote,  or  is  left  in  the  cooling  preservative
over  night.  The  wood  should  have  been  previously  seasoned  (Fig.  39)  and
its  sapwood  should  be  saturated  with  the  oil.  Brush  treatment,  by  which
the wood is  painted with hot  creosote,  is  less  expensive,  but  also less  effective
because  of  the  slight  penetration  by  the  oil  (Fig.  40).  Treatment  in  closed
cylinders  under  pressure,  is  considered  the  best  method  as  far  as  results  are
concerned,  but it  is  five times as expensive as the tank method.

The  effectiveness  of  the  tank  treatment  lies  in  two  facts,  namely,  (1)  creo-
sote  oil  protects  the  wood  from  the  entrance  of  water  and  (2)  creosote  —
being antiseptic  — protects  the wood from the attacks  of  bacteria  and various
fungi  which  grow  rapidly  in  damp  situations  and  whose  growth  means  decay
ot  the  wood.  ‘The  theory  that  insures  the  impregnation  of  the  wood  by
tank  process  is  as  follows:  heating  in  the  creosote  expands  the  air  contained
in the wood until  much of it  is  driven out;  plunging the wood into cold preser-
vative  causes  the  air  left  to  contract  leaving  a  partial  vacuum  which  is  filled
at  once  by  the  cold  oil  forced  in  by  atmospheric  pressure  (also  by  capillarity).'

Treatment  of  wharf  timbers  with  creosote  protects  absolutely  from
marine  borers  (Fig.  41).  Zine  chloride  is  used  to  some  extent  in  treatment
of  woods  but  the  resulting  protection  is  not  permanent  because  the  preserva-
tive  is  soluble  in  water.

1 The importation of 25,000,000 gallons of creosote into New York City in 1908 was an
increase of 21,500,000 gallons over that of 1904. This indicates great development of wood
preservation.



FIG. 40. BRUSH METHOD OF TREATMENT
Cheaper but far less effective than a saturation method

45  FIG.  41.  DESTRUCTION  BY  MARINE  BORERS
Piles at Norfolk, Virginia. Treatment of wharf timbers with creosote protects

absolutely from such attacks
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FIG.  42  BLACK  WALNUT  (Juglans  nigra  40
New  England  to  Florida,  Michigan  to  Texas.  Wood  hard,  susceptible  of  a  high

polish, prized for cabinet work and interior finish. Forestry hall, Case G, 7-8
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Foresters can estimate not only the amount of saw timber in a forest but also the posts, ties, poles and firewood over and above

Conservation means utilization of the whole tree

this timber.



FIG 44. GUMPICKER'’S CAMP
"  =  :Spruce woods near Barneveld, N. Y. Gum gathered from the trunks of spruce

trees is a paying by-product of the northern forest
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FIG,  45  SUGAR  MAPLES  AT  BURLINGTON,  VERMONT  51
Maple trees may be tapped for maple sugar and still yield good timber.
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Hardwoods and Cooperage

White  oak  and  elms  have  been  the  standards  for  cooperage  work  which,
like  tanbark,  entails  great  waste  of  material.  Coopers  have  been  forced
into using beech,  red oak,  maple,  ash and birch,  especially  for  slack cooperage
‘barrels  for  dry  materials).  Logs  grown  for  cooperage  should  be  more  than
ten  inches  in  diameter.  ‘Their  market  prices  are  unusually  good.

Beech,  Maple,  Birch,  and  Acid  Factories

In  certain  eastern  districts  acid  factories  demand  large  supplies  of  wood
for  distillation,  preferably  of  beech,  maple  and  birch  (8000  cords  per  year).
Some  of  the  products  of  these  factories  are  wood  vinegar  used  in  dye
works;  wood  alcohol  of  special  value  in  chemical  works;  acetic  acid  uti-
lized  as  vinegar;  and  charcoal.

A  Timber  Forest  and  its  Varied  Products

If  a  woodland  consists,  or  can  be  made  to  consist  in  the  future,  of  valu-
able  trees  grown  for  timber  from  the  seed,  the  owner  can  well  make  his  aim
the  production  of  saw  logs  for  quartered  and  other  high-priced  lumber  which
will  find  ready  sale  in  home  or  foreign  market.  <A  timber  forest  may  have
a  wood  capital  twenty-five  times  as  large  as  that  of  a  sprout  forest.  Some
of  the  most  valuable  timber  trees  are  black  walnut  (Fig.  42),  black  cherry,
white  oak,  white  ash,  hickory,  red  oak  and  sugar  maple.  In  a  timber  forest
the  distance  of  trees  from  one  another  is  an  important  item:  if  too  far  apart,
the  trunks  do  not  clear  well  and  the  lumber  is  knotty;  if  too  close  together,
the  trunks  remain  too  small  in  diameter.!

A  timber  forest  may  vield  many  products  besides  high  grade  lumber.?
A  forester  can  estimate  not  only  the  saw  timber  in  the  trees  to  be  cut  but
the  number  of  posts,  ties,  poles  and  firewood  over  and  above  this  timber
(Fig.  43).  More  and  more  the  entire  timber  is  being  used,  proving  one  of
the  most  effective  methods  of  conservation.  This  complete  utilization
has  been  made  possible  by  the  establishment  in  many  localities  of  charcoal

1 See ‘Rules and Regulations for the Grading of Lumber,” Bulletin 71, Forest Service,
U.S. Dept. of Agriculture

2 The following figures are of interest:
The United States uses annually 100,000,000 cords of firewood

40,000,000,000 feet of lumber
1,000,000,000 posts and poles

118.000,000 railroad ties
1,500,000,000 staves

133,000,000 sets of heading
500,000,000 barrel hoops

3,000,000 cords of native pulp wood
165,000,000 feet of mine timbers

1,250,000 cords of wood for distillation
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blast  furnaces  and  chemical  plants  to  convert  bark,  limbs,  edgings  (Fig.  12)
and  even  sawdust  into  some  valuable  product.  If  near  a  spool  factory,
birchlands  may  be  profitable.  Excelsior  may  be  a  paying  product  of  mixed
woodlands;  the  United  States  uses  annually  for  excelsior  60,000,000  feet
of  timber  (about  10,000  acres  of  forest).  Each  winter  there  is  a  large
market  for  Christmas  trees,  especially  near  cities.  Dealers  estimate  that
New  York  City  annually  handles  125  carloads  of  Christmas  trees,  each
carload  containing  2000  trees.  Large  numbers  of  these  come  from  the
Adirondacks  and  from  Canada.  Gum  picking  may  bring  a  considerable
sum  to  dwellers  near  spruce  forests  (Fig.  44).  The  maple  sugar  and
turpentine  industries  market  “by-products”  of  a  woodland  without
injuring  its  timber  value,  provided  in  the  latter  case  that  the  trees  are
cut  before  injury  comes  to  the  chipped  trees  from  insects  or  fungi  (Figs.
45 and 46).

WORK  OF  FORESTATION

ORESTRY  is  of  economic  interest  to  landowners  throughout  the
country,  but  planting  trees  in  largest  numbers  must  lie  with  the
western  farmer  on  prairie  or  newly-irrigated  land.  Each  farm

there,  as  well  as  in  the  Fast,  should  have  its  wood  lot.  In  installing  tree
plantations  in  these  regions,  not  only  must  fast-growing  trees  be  chosen
but  also  the  young  trees  must  be  protected  in  nurseries  until  strong  enough
to endure exposure and until  possessing top enough to shade the ground,  for
in  summer  the  soil  becomes  dry.  Greatest  success  has  come  in  raising
hardy  catalpa  trees  (Fig.  47).  A  famous  experiment  with  this  tree  was  made
on  the  Yaggy  plantation  in  Reno  County.  ‘The  trees  were  grown  from  seeds
and  the  seedlings  were  transplanted  when  one  year  old  between  rows  of
corn  to  the  permanent  site.  One  hundred  and  twenty  acres  were  planted
in  1890,  eighty  acres  in  1891,  two  hundred  and  forty  acres  in  1892.  Ten
years’  growth  realized  a  net  gain  of  $197.55  per  acre,  which  amount  will  be
greatly  increased  by  a  few  years’  delay  in  harvesting.  Hardy  catalpa  is  a
species  with  known  values  in  the  present  market,  i.  e.  trees  six  years  old
produce  posts  valued  at  ten  cents  each;  trees  fifteen  years  old  make  ties
worth  fifty  cents  each,  and  two  or  more  posts  besides;  trees  twenty-five
years  old  can  be  cut  for  telegraph  poles  which  may  realize  fifty  dollars  each.

‘Tree  planting  is  advisable  as  follows:
(1).  In  the  forest  where  gaps  made  in  thinning  or  in  removing  a  crop
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are  so  large  that  the  crowns  of  the  remaining  trees  will  not  meet  and  shade
the  ground  within  a  short  time.

(2).  On  rocky  land  with  thin  soil  little  valuable  for  agriculture.
(3).  In  wet  places  where  no  other  crops  will  grow  (Fig.  48).
(4).  On  hillsides  too  steep  to  plow  (Fig.  4)  especially  if  these  slopes

adjoin  fertile  fields  and  are  subject  to  washing  (Fig.  5).  If  a  forest  in  such

FIG. 48. DISMAL SWAMP, SHOWING ‘CYPRESS KNEES”

The rich soil of swamp lands supports luxuriant growth. Giant cypress trees
have been known to measure 40 feet in circumference.

A problem of the immediate future: to drain swamp lands north and south. plant
forests, and incidentally better health conditions
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FIG 49. SEED PLANTERS, ANGELES NATIONAL FOREST, CALIFORNIA
Trees should be planted on hillsides too steep to plow, in the East or in the West.

a  situation  is  to  serve  a  double  purpose,  namely,  furnish  a  tree  crop  for
market  and  protect  agricultural  land,  it  is  best  to  plant  nursery-grown  stock
to control the species and hasten the reforesting.

(5)  Along  sandy  shores,  or  along  mud  banks  of  rivers  and  creek.
Such  forestation  is  imperative  when  the  watercourses  run  through  fertile  soil
which  washes  away  during  fall  and  spring  freshets.

In  addition  to  a  wood  lot  there  should  be  shelter  belts  of  trees  to  protect
buildings,  crops  or  stock  feeding-grounds  from  prevailing  winds.  It  is
advised  that  not  less  than  one-eighth  of  a  farm  consist  of  woodland.  Along
the  exposed  sides  of  a  wood  lot  encourage  the  growth  of  a  dense  border  of
shrubs  and  low  trees  to  protect  the  woodland  from  drying  and  to  prevent
windfalls.  If  a  forest  border  is  to  be  planted,  choose  a  rapid-growing  spe-
cies,  such  as  box  elder,  hardy  catalpa  or  Carolina  poplar,  and  one  or  more
slow-growing  species  for  later  and  permanent  protection,  such  as  any  of
the conifers.

No  tree  crop  in  the  East  is  likely  to  prove  more  profitable  than  white
pine,  in  the  wood  lot,  on  sandy  shores,  hilly  fields  or  worn-out  land.  White
pine  reaches  marketable  size  in  thirty-five  years,  i.  e.  growing  close  (6  to
9  feet  apart  each  way)  and  unpruned  for  box-board;.  A  tract  of  pine  for
high-grade  timber  should  remain  uncut  for  a  somewhat  longer  peroid.
Such  a  tract  will  increase  its  value  greatly,  even  fifty  per  cent,  if  the  trees
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FIG 51. KNOCKING SEEDS OUT OF PINE CONES
Cleveland National Forest, California

are  kept  thinned  and  pruned.  Such  a  cared-for  tract  may  yield  25,000
B.  M.  per  acre,  five  times  the  average  yield  of  Michigan  white  pine  forests.

The following figures are interesting for Owners of New England abandoned
farms:
Average  cost  peracreofJand  .  ..  .  eat  ee  $4.00
Average  cost  of  raising  and  planting  Sedine  aia  pines  5  We  4.84
Average  taxesat2  percentfor40  yrs.  .........  3.20

$12.04

Compound interest for 40 yrs. making total cost
Average yield per acre box-board timber, 40 cords, at $4 | per

SESE  2  \s  LS>  SR  ee)  Sees  OR  ee  ee  re  2  0,
Pee  ee  ee  eo  ek  a  ee  /SLO9.0L  per‘acre.

$50.99 per acre.
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GROWTH  OF  TREES  FROM  SEEDS

REES  in  nature  grow  not  only  from  seeds  but  also  from  stump
sprouts  and  sometimes  from  cuttings  (twigs  broken  from  the  trees
during  storms).  Man’s  best  method,  with  few  exceptions  (see  p.

62)  is  to  grow  trees  from  seeds.

Obtaining the Seeds

Seeds  may  be  purchased  from  nurserymen  but  the  grade  is  not  always
reliable  and  the  cost  is  high.  If  possible,  collect  the  seeds  for  the  immediate
need.  Collect  thoroughly  ripe  seeds  from  well-grown  roadside  or  field
trees  or  from  trees  at  the  edge  of  the  forest,  remembering  that  as  a  rule  the
best  and  largest  seeds  produce  the  best  trees.  If  seeds  are  obtained  from  a
distance,  the  resulting  trees  will  be  hardier  if  the  seeds  come  from  a  more
northerly  rather  than  from  a  more  southerly  section.  ‘Test  the  seeds  by
cutting  open  a  few  to  see  that  the  kernels  are  plump  and  moist.  If  desired
make  an  absolute  test  as  follows:  plant  some  of  the  seeds  in  sphagnum  or
wet  sand;  cover  the  seeds  their  own  depth  and  keep  moist;  the  greater
number  of  tree  seeds  germinate  in  from  ten  to  thirty  days.

Disposition of Tree Seeds for the Winter

Nature  plants  tree  seeds  soon  after  they  ripen;  the  time  of  sprouting  is
another  matter.  Seeds  that  ripen  in  the  spring  are  likely  to  sprout  and
inake  strong  seedlings  before  winter;  such  are  the  elms  and  soft  maples,
poplars  and  willows.  Of  those  that  ripen  in  the  fall,  a  few  such  as  the
white  ocak  may  grow  before  frost,  but  the  larger  number  wait  until  spring.
Among  those  that  lie  dormant  one  or  more  years  are  the  linden,  locust  and
red cedar.

Seeds  should  be  removed  from  their  cones,  husks  or  pulpy  coverings
(Fig.  51)  and  then  spread  out  to  dry  in  the  sun  or  in  a  warm  room  of  the
house.  Dry  only  enough  to  prevent  moulding;  excessive  drying  destroys
the  vitality  of  the  seeds.  ‘To  insure  for  the  winter  the  safe  keeping  of  nuts
and  acorns  and  the  smaller  seeds,  except  those  of  conifers,  arrange  in  a
box  in  layers  separated  by  layers  of  moist  sand.  Store  this  box  in  some  cool
cellar-like place or  bury it  in  a  shallow pit  out  of  doors,  heaping the soil  above
and  further  protecting  from  rain  by  boards.  Seeds  of  pine,  spruce  and  other
conifers  may  be  kept  in  boxes  of  dry  sand,  or  in  bags  hung  in  a  dry,  cold
place.

If  a  seed  bed  can  be  made  in  the  fall,  many  seeds  may  be  planted  advan-
tageously  at  that  time.  The  loam  of  the  ordinary  garden  bed  serves  well  for
broadleaf  trees;  conifers  need  a  mixture  of  loam  and  one-third  sand.  ‘The
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seed  bed  should  be  spaded  deeply  and  well  fertilized  with  forest  mould,
phosphate  of  lime  or  well-rotted  manure.  Locate  the  seed  bed  on  the  north
side  of  some  building,  fence  or  hedge  so  that  it  will  be  sheltered  from  too
greatsun.  ‘The  seeds  may  be  sown  very  thickly  in  drills  8  to  10  inches  apart.
Cover  them  about  twice  their  own  depth;  seeds  are  often  killed  by  deep
planting.  Cover  the  seed  bed  with  a  two-inch  laver  of  chaff  or  of  sphagnum
or  pine  needles  to  keep  the  soil  from  drying.  Before  frost  comes  give  the
bed a thick protecting cover of hay or straw.

Spring  Planting  of  Tree  Seeds

If  the  seeds  kept  through  the  winter  are  to  be  planted  in  an  out-of-door
seed  bed  they  should  not  be  removed  from  their  winter  quarters  until  time
for  that  out-of-door  planting  after  the  frost  is  out  of  the  ground;  but  if
they  are  to  be  started  in  flower  pots  or  boxes  in  the  house,  they  may  be
brought  out  and  planted  in  February  or  March.  They  must  be  planted
immediately  on  being  disturbed.  The  surface  of  the  earth  in  the  flower
pots  or  boxes  should  be  kept  moist  by  a  laver  of  sphagnum  or  chaff,  of
crushed dead leaves or of  pine needles.

Most  tree  seeds  are  slow  in  germination,  beech,  maple  and  oak  requiring
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FIG. 62. COVER FOR SEED BEDS
In some instances, the cover is placed high enough to make a Jath house in which

those in charge can work, although a low cover is much to be preferred. Salt Lake
National Forest, Utah
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six  weeks  to  appear  above  the  ground,  pine  and  spruce  four  weeks.  Growth
may  be  hastened  by  soaking  the  seeds  twenty-four  hours  before  planting.
Seeds  of  linden  and  locust  should  have  boiling  water  poured  over  them  or
should be soaked in hot water for three or four days.

How  to  Care  for  Seedling  Trees

As  a  rule  seedling  trees  grow  very  slowly  their  first  year.  Pines  grow
three  inches  or  less,  in  fact,  pines  grow  very  slowly  for  the  first  five  years
and  not  rapidly  until  they  are  ten  years  old.  Broadleaf  seedlings  grow
faster  than  those  of  conifers;  chestnut  and  a  few others  make  the  astonishing
growth  of  fifteen  to  twenty-four  inches  their  first  year.

Seedlings  grown  in  the  house  need  the  ordinary  care  given  to  house
plants.  If  they  are  grown  in  the  seed  bed  they  must  be  kept  partly  shaded,
and be protected from wind. — It is suggested that a bed have a cover made of
strips  of  lath,  the  width  of  a  lath  apart.  ‘This  cover  should  be  placed  one
foot  or  more  above  the  bed,  held  on  stakes  driven  into  the  ground  at  the
corners  of  the  bed  (Fig.  52).  A  cover  similar  to  this  may  be  made  of  brush.
Any  cover  should  be  movable  so  that  it  can  be  taken  off  on  dark  days.  Coni-
fers  should  be  shaded  for  two  or  three  years;  broadleaf  trees  only  during
their first season.

Keep  the  soil  of  the  seed  bed  loosened;  also  free  from  weeds.  ‘Thin  the
seedlings  so  that  each  will  have  light  and  air.  For  winter  protection  the
row  of  seedlings  should  be  banked  with  earth  and  the  nursery  bed  covered
with  straw.  For  directions  for  transplanting  see  p.  64.

GROWTH  OF  TREES  FROM  CUTTINGS

ILLOWS  and  poplars  may  be  grown  from  cuttings.  ‘Thus  a
quick  method  is  provided  for  covering  land  to  hold  the  soil
along  streams  (cottonwood  is  recommended  for  irrigation

ditches),  and  to  prevent  severe  erosion  from  overflow.
The  cuttings  may  be  put  into  their  permanent  place  at  once  or  may  be

started  in  a  nursery  bed  or  in  boxes.  Considerable  moisture  is  needed
until  the  roots  are  formed.  The  usual  cuttings  are  one  foot  in  length  and
one-fourth  to  three-fourths  of  an  inch  in  diameter.  Plant  with  the  buds
pointing  upward,  and  place  three-fourths  or  more  of  the  cutting  under-
ground.  ‘The  soil  must  be  closely  packed  above  each  cutting.

Good  results  are  gained  by  making  the  cuttings  in  late  fall  and  keeping
them  buried  in  sand  in  the  cellar  or  in  some  out-of-door  place  till  spring,
then  planting  as  described.  This  is  like  the  natural  method;  that  is,  the
winter  winds  may  whip  twigs  from  willow  trees,  these  twigs  may  lie  dor-
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mant,  only  healing  the  broken  place,  and  grow  in  spring,  increasing  the
number  of  willows  along  river  or  swamp.

In  the  practical  work  of  growing  willows  for  basketry  —  a  paying  ven-
ture  in  the  meadows  and  bottomlands  of  agricultural  districts  —  cuttings  are
started  in  beds  or  boxes  in  the  fall  and  transplanted  in  the  spring.  The
farmer  plows  a  long  furrow,  lays  the  cuttings  in  the  furrow,  then  plows  a
second  furrow  to  close  the  first;  makes  a  third  for  cuttings,  a  fourth  to  close
it,  and  so  on,  putting  some  34,000  or  more  cuttings  to  the  acre.  (For  details
concerning  willow  growing  and  its  financial  returns  see  Bulletins  19  and  46,
U.S.  Forest  Service;  also  Circular  148.)

GROWTH  OF  TREES  FROM  SPROUTS

ROADLEAF  trees,  in  distinction  from  conifers,  have  the  inherent
tendency  when  cut  down  to  sprout  from  the  stump,  that  is,  to  form
new  buds  in  the  cambium.  As  we  should  expect,  this  sprout

growth  is  unusually  rapid  at  first,  fed  by  the  perfected  root  system  of  the
original  tree;  and  trees  possessing  the  sprouting  power  in  large  degree  have
great  economic  value.  A  forest  of  basswood,  catalpa,  chestnut,  blue  gum,
black  locust,  soft  maple,  Russian  mulberry,  Osage  orange  or  white  willow
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FIG. 63. PLANTATION OF BLACK LocusT
This  species  is  valuable  since  it  thrives  in  plantations  and has  an  extensive

range. See p. 64
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can  be  perpetuated  for  many  succeeding  crops  of  posts  or  poles,  fuel,  or
small  timber  without  renewal  from  seeds,  but  the  sprouting  power  dimin-
ishes gradually with age.

To  insure  good  sprout  growth,  the  trees  should  be  cut  in  winter  or  early
spring  and  should  be  cut  low.  The  stump  must  be  as  nearly  level  with  the
forest  floor  as  possible  so  that  it  will  be  protected  by  a  cover  of  leaves  and
snow  and  so  that  the  sprouts  may  early  form  their  own  root  systems.  If  the
stump  is  a  foot  or  more  high,  the  cut  surface  should  be  oblique  in  order
to  shed  the  rain.  All  of  the  sprouts  except  three  or  four  of  the  stronger  ones
should  be  removed  at  the  close  of  the  first  season  to  give  space  and  light  for
those remaining.

For  hedges  and  windbreaks,  Osage  orange  sprout  trees  are  recom-
mended.  For  production  of  fence  posts  in  sprout  forest,  chestnut,  hardy
eatalpa  (Fig.  47),  black  locust  (Fig  53)  Russian  mulberry  and  Osage
orange  are  valuable.  If  the  purpose  of  a  wood  lot  is  the  production  of
posts,  poles  or  ties,  the  sprout  method  is  used  even  at  the  beginning;  that
is,  at  the  close  of  the  second  year  after  the  seedlings  are  in  their  permanent
sites,  they  are  cut  back  to  the  ground,  then  at  the  end  of  the  next  year
all.but  one  sprout  is  cut  away;  thus  is  gained  a  taller,  straighter  shaft  than
the  seedling  would  have  given.  During  the  succeeding  years  these  shafts
are  kept  well  pruned  of  low  branches.

TREE  AND  SHRUB  TRANSPLANTING

HOOSE  trees  that  are  not  too  large  and  that  are  free  from  fun-i
and  insects.  ‘The  various  maples  and  the  American  elm  trans-
plant  easily  and  may  be  eight  to  ten  feet  high;  but  almost  any

forest  tree  can  be  safely  transplanted  if  only  three  or  four  feet  in  height.
Choose  trees  suitable  to  the  given  purpose  as  well  as  to  the  selected  place,
—lawn,  school  grounds,  roadside,  windbreak,  or  denuded  forest.  Have  in
mind,  however,  that  any  tree  or  set  of  trees  may  serve  secondary  purposes,
i.  e.  the  trees  of  a  windbreak  may  eventually  produce  good  timber  or  tele-
graph  poles;  trees  valuable  for  the  roadside  may  also  produce  nuts  ov
valuable  tree  seeds,  or  may  have  flowers  that  vield  large  amounts  of  honey.

It  will  pay  to  transplant  wild  seedlings  to  a  nursery  bed,  strengthen  them
there  for  one  or  more  years,  then  transplant  to  a  permanent  site.  They  must
be transplanted as  carefully  as  the older  trees  and must  be shaded at  first,  as
are nursery-grown seedlings.

It  is  thought  that  the  transplanting  of  certain  trees,  especially  of  oaks
and  conifers,  is  made  more  liable  to  failure  by  an  interdependence  that
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exists  between  the  trees’  roots  and  minute  fungi  of  the  soil  (Mycorrhiza).
When  a  tree  is  transplanted,  these  fungi  are  largely  left  behind  and  are  likely
to  be  lacking  in  the  new  soil.

Time  of  Transplanting

Transplant  on  wet  or  cloudy  days  in  spring,  or  in  warm  regions  in  fall,
when  the  tree  is  without  its  leaves  and  before  the  buds  have  opened.  As
soon  as  the  buds  open,  it  is  too  late  to  transplant  with  best  success,  since  the
new  leaves  will  very  likely  die  and  the  loss  may  not  be  replaced  quickly
enough  to  save  the  tree.

In  the  case  of  evergreen  trees,  theoretically  any  season  will  serve  for
transplanting,  since  they  never  lose  all  of  their  leaves.  Practically,  how-
ever,  the  best  time  is  spring,  when  the  buds  for  the  new  year’s  growth  have
not  opened  and  the  soil  is  not  frozen.  Summer  cannot  be  the  best  time,
since  evaporation  from  the  leaves  under  the  summer  sun  must  be  so  rapid
that  the  tree  may  be  injured  before  the  roots  are  properly  at  work  (see  be-
low,  for  ball  planting  of  evergreens).

Method  of  Transplanting

The  secret  of  successful  transplanting  lies  in  removing  the  tree  from  the
ground  with  roots  as  nearly  unbroken  as  possible,  and  in  keeping  these  roots
from  drying.  Do  not  expose  the  roots  to  sunlight  or  wind  even  for  a  few
seconds;  cover  them  —  and  keep  them  covered  till  they  are  in  the  ground
again  —  with  wet  sphagnum  or  wet  cloths,  or  best  of  all  put  them  at  once
into  a  pail  or  tub  of  thin  mud.  Small  trees  may  be  carried  in  a  pail  of
mud from the  woods  to  the  planting  site.

If  desired,  ball-planting  may  be  practised,  that  is  the  roots  may  be
removed  in  a  mass  or  block  of  earth.  Conifers  are  difficult  to  transplant,
in  that  they  never  revive  if  there  is  any  drying  of  the  roots,  therefore  ball-
planting  is  recommended  for  them.  This  is  often  accomplished  in  winter,
in  which case the transplanting is  begun at  the  approach of  freezing weather,
the  hole  for  the  tree  is  dug  in  the  permanent  site  and  the  removal  of  the
tree  started.  The  digging  about  the  tree  is  done  a  little  at  a  time  to  allow
deeper  freezing  of  the  soil  about  the  roots;  the  tree  is  not  removed  to  the
new site until  all  of the soil  is frozen even at the bottom of the block.

The  hole  for  a  tree  should  be  dug  wide  enough  to  take  the  roots
spread  out  in  their  natural  position,  and  deep  enough  to  let  the  tree  settle
into  the  soil  to  a  position  similar  to  that  it  had  before  transplanting.  The
soil  to  be  put  back  into  the  hole  must  be  made  free  from  lumps  and  stones,
so  fine  that  it  can  be  sifted  about  the  roots.  There  must  remain  no  air
spaces,  where  rootlets  may  die  because  they  cannot  reach  food.  If  the  soil
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is  not  good  growing  soil,  it  should  be  enriched  by  the  admixture  of  well-
rotted manure.

Hold  the  tree  perpendicularly  in  position  and  sift  fine  soil  over  and
around  the  roots  till  they  are  covered,  slightly  lifting  and  lowering  the  tree
in  its  place  to  allow  the  particles  of  soil  to  settle  close  under  and  about  the
rootlets.  After  this,  fill  the  hole  with  shovelfuls  of  soil,  treading  it  down
firmly  as  it  is  put  in.  Fill  to  a  little  higher  than  the  surrounding  level  to
allow  for  settling.  Use  no  water  during  the  transplanting  unless  the  ground
is  very  dry,  in  which  case,  put  water  on  by  sprinkling  or  spraying  after  the
soil  is well  packed about the roots.

Trim  the  top  of  the  tree  so  that  it  will  not  greatly  exceed  the  extent  of
the  root  system,  which  probably  was  reduced  in  the  transplanting.  This
cutting  away  of  branches  is  especially  necessary  if  the  transplanting  is
done  late  in  spring  when  the  tree  is  in  leaf,  for  the  evaporating  surface  must
be  reduced.  It  is  best  for  both  the  latter  reason  and  for  relation  to  the  root
system that  evergreens  be  cut  back  whenever  transplanted.

Almost  any  young  shrub  one  to  three  feet  tall,  depending  on  the  kind,
can  be  successfully  transplanted  if  care  is  used  to  keep  the  roots  moist.
Nothing  could  be  more  satisfactory  for  massed  effects  at  the  sides  of  the
home lawn or  for  the school  grounds,  than the wild  shrubs from the roadside
or  the  woods  border.  Such  shrubs  are  laurel,  witchhazel,  elderberry,  spice-
bush,  sumach,  flowering  dogwood,  red  osier,  maple-leaved  viburnum,  thorn
apple,  barberry  and  many  others.

In planting a mass of shrubs follow directions for tree transplanting except
that the whole space must be dug up so as to set the shrubs two to three feet
apart. Do not leave sod between the shrubs or allow grass to grow there later.

Transplanting  Stock  from  the  Nursery

A  tree  nursery  needs  the  same  situation,  soil  and  preparation  as  a  seed
bed  (see  p.  60).  If  the  soil  is  dry,  wet  thoroughly  the  day  before  the
transplanting.  For  hand  cultivation,  plant  in  parallel  rows  2  feet  apart;
for  horse  cultivation,  the  rows  may  be  33  to  4  feet  apart.  Dig  the  trenches
such  depth  as  to  allow  transplanted  seedlings  to  stand  1  to  2  inches
deeper  than  they  grew.  Set  conifer  seedlings  4  inches  apart  in  the  rows,
broadleaf  seedlings  6  inches  apart.

The  important  item  here,  as  in  all  transplanting,  is  to  avoid  exposure  of
the  roots  to  air  for  even  a  few  seconds.  As  soon  as  the  seedlings  are  out  of
the  soil  they  should  have  moist  earth,  wet  cloths  or  chaff  thrown  over  them,
or  should  be  put  into  a  pail  or  tub  of  thin  mud.  Leave  plants  in  the  nursery
until  12  to  18  inches  high.

Transplanting  seedlings  one  or  more  times,  from  seed  bed  to  nursery,
from  nursery  to  permanent  site,  strengthens  the  root  systems  by  making
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them  more  compact,  and  the  resulting  young  trees  are  more  vigorous  than
those  left  undisturbed.  The  long  tap  roots  of  oaks  and  walnuts  and  of
catalpa  should  be  cut  off  at  the  first  transplanting.  Older  plants  in  the
nursery should have root pruning some time before the last transplanting, that
is,  a  sharp  spade  should  be  thrust  into  the  soil  around  and  under  the  trees.

PLANTING  GUIDE

Compiled from the reports of the United States Forest Service

EFER  to  the  Jesup  Collection  of  woods  for  facts  concerning  the
character  of  the  wood  and  the  economic  value  of  each  species  with
its  associate  trees;  also  for  maps  showing  natural  range.  It  was

the  original  aim  of  Mr.  Jesup  that  architects,  cabinet  makers  and  others
interested  in  wood,  as  well  as  those  interested  in  growing  trees  as  a  com-
mercial  venture,  might  have  a  ready  place  of  reference  for  getting  acquainted
with  not  only  the  well-known  species  of  American  trees  but  also  the  many
others  little  known  and  appreciated  in  the  lumber  market.

A  forester  can  tell  the  rate  of  growth  of  various  trees  and  therefore  can
estimate  the  time  that  it  will  take  a  given  species  to  reach  merchantable  size
and  the  average  product  that  it  will  yield  per  acre.  He  can  foretell,  as  a
result,  whether  a  particular  woodland  will  or  will  not  give  satisfactory  returns
under  the  existing  conditions  of  taxation  and  with  the  possibilities  of  fire.
The  United  States  Forest  Service  advises  free  of  charge  any  applicant  with  a
problem  for  economic  tree  planting.  Foresters  study  the  conditions  of  the
locality  and  give  particulars  concerning  species  to  be  planted,  how  to  obtain
the  young  trees  and  how  to  plant  them  and  care  for  them.  If  the  applica-
tion  comes  from  some  region  not  previously  studied  by  the  Forest  Service,  it
may  send  agents  to  examine  the  locality  and  prepare  planting  plans.  In
certain cases,  this direct examination may be made free of cost even for large
commercial  undertakings,  provided  the  work  is  of  considerable  experimen-
tal  and  educational  value.  (See  Circular  22,  United  States  Forest  Service.)

The  Australian  eucalyptus  is  proving  a  valuable  discovery  for  America.
Forestry  experts  are  studying  the  problem  of  its  successful  culture  both  in
the  Southwest  and  in  Florida.  Eucalyptus  has  unusual  rapidity  of  devel-
opment  coupled  with  an  all-round  usefulness  of  wood,  and  under  the  right
climatic  conditions  is  likely  to  give  commercial  crops  in  a  much  shorter
period  than  our  native  trees.  More  than  23,000  acres  in  California  have
been  turned  over  to  eucalyptus  growing  during  1909  and  1910.

Many  of  the  trees  in  the  following  list  are  those  about  which  the  United
States  Forest  Service  has  gained  definite  planting  data  through  actual  expe-
rience  and  which  have  been  proved  to  give  best  results  under  artificial
conditions.
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$2  AMERICAN  MUSEUM  GUIDE  LEAFLETS

ARRANGEMENT,  SELECTION  AND  CARE  OF  LAWN  AND
STREET  TREES

HEN  planting  trees  about  the  home,  arrangement  and  selection
must  be  considered  from  other  than  the  economic  standpoint.
For  instance,  instead  of  scattering  trees  over  the  lawn  and

grounds,  it  is  better  to  mass  them  on  two  or  three  sides  of  the  buildings  as
a  frame  for  a  picture,  leaving  open  space  centrally.  In  this,  dense  effects
may  be  produced  by  filling  in  a  lower  story  with  shade-enduring  trees  or
shrubs  such  as  beech,  sassafras,  dogwood,  witchhazel,  tupelo,  hornbeam  and
birch.  Consider  the  view  and  plant  no  tall  trees  in  position  to  obscure  it.
If  the  grounds  are  large,  little  mistake  can  be  made  if  the  picturesque
effects  of  natural  forestation  are  followed;  that  is,  if  a  brook  passes  through
the  lawn  droop  willows  over  it,  or  if  there  is  a  small  lake  fill  a  point  of  land
with  them.  If  there  is  a  rocky  slope  make  it  beautiful  with  hemlock  and
beech.  Group  birches  so  that  they  will  be  set  off  by  a  background  of  dark
tree  trunks  or  of  evergreens  (Fig.  54);  plant  the  low  ground-juniper  in
open  stretches.  Lombardy  poplars  add  a  conventional  touch  to  the  scene;
locusts  distract  from  the  formal.  An  occasional  isolated  tree  may  be
effective;  oaks,  elms,  beeches,  maples  and  many  others  make  luxuriant
growth  when  standing  alone  (Fig.  55).  Add  some  evergreens  in  all  artistic
planting  if  only  for  the  effect  in  winter.  (Frontispiece.  )

Plant  many  trees  in  cities.  They  not  only  give  moisture  and  coolness
to  the  air  but  also  actually  make  it  more  fit  to  breathe  by  taking  out  its
carbon  dioxide  and  increasing  its  supply  of  oxygen  (see  Fig.  17,  p.  20).
Trees  in  congested  city  neighborhoods  tend  directly  to  diminish  the  sum-
mer  death  rate  among  children.

In  planting  along  city  streets  the  conventional  row  must  be  followed;
but  on  country  roads  a  more  natural  arrangement  should  prevail,  groups  of
trees  alternating  with  spaces  left  open  for  distant  views.  Mass  tall  sun-
loving  trees  with  lower  shade-enduring  trees  or  with  shrubs,  and  in  places
allow  wild  grape  and  shrubby  bittersweet  to  add  their  artistic  presence.
Why  conventionalize  country  roadways?  Conformity  to  the  conventional
must  exist  in  most  that  greets  our  eyes  — in  city  streets,  in  agricultural  fields,
in  tree  plantations.  A  country  roadway  may  be  orderly  and  yet  have  a
natural  arrangement  of  trees  and  shrubs,  which  will  have  the  advantage  also
of  making  the  place  a  more  attractive  rendezvous  for  our  native  birds.
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For  street  planting,  deep-rooted  trees,  like  sugar  or  Norway  maple,
liquidambar  or  tupelo  are  best.  They  suffer  least  from  having  their  roots
covered  by  the  solid  substance  of  walks  and  roadbeds.  Choice  should
fall  more  often  on  oaks  for  city  streets;  they  take  longer  to  attain  large  size,
but  the  result  pays  for  the  waiting.  Silver  maple  is  often  used,  but  like  the
box  elder  is  fragile  in  storms  and  is  short-lived.  Some  of  the  best  trees  for
broad  thoroughfares  in  the  eastern  United  States  are  American  elm,  tulip-
tree,  tupelo  or  pepperidge,  honey  locust,  sycamore,  sugar  maple  and  scarlet
oak.  Tupelo  and  scarlet  oak  in  autumn  are  particularly  attractive  Le-
cause  of  their  brilliant  red  foliage.  Asiatic  trees  much  used  for  streets
and  lawns  are  ginkgo,  horsechestnut,  ailanthus  and  the  magnolias.  They
are  worth  the  attention  they  receive,  except  the  ailanthus,  which,  however,
has  the  advantage  of  growing  under  extremely  adverse  conditions.

Very  often  a  sort  of  care  can  be  given  to  shade  and  street  trees  im-
possible  in  the  forest  and  under  the  conditions  of  economic  forestry.  They
can  be  kept  in  good  health,  pruned,  kept  wholly  free  from  insects,  supplied
with  fertilizer  and  with  the  proper  amount  of  water,  and  even  artificially
strengthened.  In  pruning,  it  is  best  to  remove  not  only  dead  branches  but
also  living  ones  to  such  an  extent  that  there  will  be  left  space  for  the  suitable
development  of  those  remaining.  In  removing  a  branch,  cut  close  to  the
trunk  so  that  the  bark  can  grow  over  the  wound  quickly,  preventing  the
commencement  of  a  cavity  through  the  decay  of  a  stub.  Cut  through  the
bark  below  and  at  the  sides  first  so  that  there  will  be  no  unnecessary  strip-
ping  off  of  bark  when  the  branch  falls.  If  trees  are  artificially  watered,  avoid
keeping  the  ground  continually  wet,  but  let  it  dry  out  between  times.  When
roots  are  surrounded  by  water,  oxygen  cannot  reach  them,  and  if  this  condi-
tion  continues,  the  trees  die  from  their  inability  to  breathe.  A  method  has
arisen  in  “tree  surgery’’  by  which  hollow  tree-trunks  are  filled  with  cement,
all  dead  wood  being  first  cut  out  and  the  cavity  coated  with  antiseptic.
There  is  no  doubt  that  the  process  may  lengthen  the  life  of  a  tree  tens  or
scores  of  years.  Many  great  elms,  the  pride  of  Concord,  Massachusetts,  are
interesting examples of such treatment.
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Many  trees  make  luxuriant  growth  when  standing  alone.  The  largest  tulip-trees

known  have  measured  190  ft.  in  height  and  10  ft.  in  diameter.  This  species  cannot
endure shade and in the forest prunes itself of side branches. Forestry Hall, Case A, 3



APPENDIX  I.

HOW  TO  RECOGNIZE  A  FEW  EASTERN  BROADLEAF  TREES  IN
WINTER.

ArtiFicIAL  Key  to  tHe  Twics.

A. Twigs with alternate buds
B. Twigs with dark bark.

C.  More  or  less  slender  and  flexible:.................--I  pp.  86  to  91.
CC.  More  or  less  stoutiand  stiff:  /).5../-pse-  +...  Ll  ppy  lites.

BB.  Twigs  with  light  bark.
C.  More  or  less  slender  and  flexible:................  III  pp.  93  to  95.

CG:  “More  or  less'stout  and!  stiffs  .))-0..  325.)  ose)  eel  V  pp  Sartore
AA. Twigs with opposite buds.

Bi  With  dark  bark:  ¢[°5  82s...  -e  eee  ge  noe  ee  ee  DD  Oona
BB.  ‘With  light  barks  Gi2..Se0.  one  ee  eae  ene  ne  ee  LOO  SanORO  aE

I.  Beech,  Chestnut,  Wild  Cherry,  Birch,
Alder,  Elm,  Linden  and  Locust:  Trees  whose
slender  and  flexible  twigs  have  alternate  buds
and  dark  bark.  The  twigs  of  these  trees  re-
semble  one  another  closely  and  are  more
difficult  of  recognition  than  all  others.

1.  Beech  (Fagus  americana  Sweet).  Beech
twigs  are  known  by  their  unusually  long  and
slender,  pointed  buds  which  have  many  over-
lapping  scales  (Fig.  56).  The  twigs  are  smooth
and  reddish  brown,  and  are  bent  at  the  points
of  attachment  of  the  buds.  ‘The  tree  is  recog-
nized  also  by  the  clean  and  smooth  gray  bark
of the trunk.

2.  Chestnut  (Castanea  dentata  Borkh.).
Chestnut  twigs  of  recent  growth  have  strong
ridges  extending  downward  from  the  leaf  scars
(Fig.  57).  The  rounded  buds  are  light  brown,
have few scales and extend from the twig at  an
angle  of  somewhat  less  than  45°.  The  bark  of
the twigs and young shoots is smooth and shin-
ing.  ‘The  bark  of  the  trunk  is  coarsely  ridged
lengthwise.

3.  Wild  Cherry  or  Black  Cherry  (Prunus
serotina  Ehrh.).  The  Wild  Cherry  has  rigid-
looking stems which are  flexible  when bent  but
which  break  when  bent  sharply.  The  small  Known  by  its  slender  and
scaly  and  pointed  buds  hug  the  stems  closely.  pointed  brown  buds

FIG, 66. BEECH TWIG



TREES

and odor.
smooth  when  the  tree  is
young, but scales off in thin
fragments  as  the  tree  be-

The  bark
resembles that of the black
birch  but  can  be  distin-
guished  from  it  by  the
presence

comes older.

of  conspicuous
TT es

lenticels  (breathing  struct-
ures).

4.  American  Gray
Birch  (Betula  populifolia
Marsh).  The  twigs  of  the
eray  birch  are  slender  and
flexible.  They  are  very
tough.  ‘The  new  twigs  are

The
buds  extend  at  an  angle
scmewhat less than 45° and
the  twigs  are  bent  where
the buds are attached (Fig.
58).
characterized  by  its  sprout

rough to  the  touch.

FIG.  57.  CHESTNUT  The  gray  Lireh  is
TWIG

Twigs of recent“a  s  growth,  that  is,  it  seemsgrowt  ave  rlages to  have  several  trunks
extending  down-  '
ward  from  the  leaf  Which  start  out  close  to-
scars  gether  at  the  ground  or

This
birch grows in very poor soil, and we associate it

near  it  (Fig.  59).

with scrub oaks, sumachs, barberries, red cedars
and  other  low  trees  and  shrubs  bordering

The  white
bark  of  the  tree  is  chalky  to  the  touch;  it  does
not  peel  from  the  trunk  but  remains  smooth  as
the  tree  grows  old.  There  are  conspicuous
triangles  of  dark  color  on  the  trunk  below  the
points of insertion of the branches.

Canoe,  Paper  or  White  Birch  (Betula
papyrifera  Marsh)  can  be  distinguished

forests  and  occupying  waste  land.

AND  FORESTRY S7

The  broken  twigs  have  a  peculiarly  pungent,  bitter  flavor
The  bark  of  the  trunk  is  reddish  brown  and

GRAY BIRCHFIG. 58.
Gray Birch twigs are rough

to the touch and are bent at
the points where the buds
grow. Rigid, staminate cat-
kins show their winter condi-
tion
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from  the  gray  birch  by  the  fact  th
white  shining  bark  of  the  trunk  contir
splits  into  thin  layers  and  is  frayed  1
wind.  ‘The  white  birch  grows  to  grea

Black  Birch  (Betula  lenta  1.)  has
of  golden brown color  and aromatic  f

.

FIG. 60. YELLOW BIRCH
The bark may be frayed into a tangle of ri

differing  from  those  of  the  gray  bir
being  brittle  instead  of  tough.  The
can  be  distinguished  also  by  the  ba
the  trunk,  which  is  likely  to  be  sn
and  reddish  brown  like  that  of  the  ck
but  lacks  the  horizontal  lenticels  of

FIGy  Eee  GRAY  BIRCH  WINTER  cherry;  it  never  frays  into  strips  wher
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FIG. 61. WHITE ELM TWIGS
Some results of a gray squirrel’s pruning. He bit off the twigs and ate the flower

buds. In the spring the tree seemed in as full leaf as its neighbors

FIG. 62, BASSWOOD
Smooth and brown

twigs with fat reddish
brown buds

Yellow  Birch  (Betula  lutea  Michx.).  The
twigs  of  yellow  birch  are  less  aromatic  than
those  of  black  birch.  The  buds  are  sharp-
pointed,  light  chestnut  brown  and  about  one-
foaits  inch  long.  The  bark  is  yellow  and
separates  in‘o  thin  pieces  (Fig.  60).

5.  American  or  White  Elm  (U/imus  americana  L.).
The  twigs  of  the  white  elm  (Fig.  61)  are  difficult  of
recognition.  They  are  smooth  and  dark-colored,
almost  lacking  ‘the  white  spots  so  conspicuous  on
many  twigs.  The  small  brown  buds  are  scaly  and
pointed.  The  alternate  branches  are  given  off  at
right  and  left  in  a  horizontal  plane,  are  about  equal
in  length,  and,  although  they  are  not  quite  at  right
angles  and  not  opposite  like  those  of  red  imaple,
neverthe'ess  at  first  glance  they  give  the  appearance
of  a  miniature  telegraph  pole  with  cross-bars;  sprays
ot  this  character  are  conspicuous  near  the  top  of  the
tree.  ‘The  white  elm  is  easily  recognized  in  winter
by  the  vase  shape  of  the  tree  and  the  delicacy  of  the
spray.

Shppery  Elm  (U/mus  fulva  Michx.)  can  be
distinguished  from  the  white  «lm  by  the  large
size  and  downy  character  of  its  buds  and  by
its  mucilaginous  inner  bark.

6.  Linden  or  Basswood  (V%lia  americana  L.).
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The  twigs  are  smooth  and  brown,  not  conspicuously  dotted  with  white.
The  fat  reddish  brown  buds  have  few  scales  and  project  from  the  stem  at
an  angle  of  45°.  The  terminal  bud  is  often  lacking.  The  twigs  may  show
the  bending  at  the  points  of  attachment  of  buds  as  in  the  gray  birch  (Fig.
62).  ‘The  bark  on  the  trunk  is  dark  and  furrowed.  The  basswood  sprouts

Y  }Pistillate
/

. ~~Staminate

Flowers

FIG. 63. TWIGS OF SMOOTH ALDER
The buds are stemmed. The drawing shows

also the winter condition of staminate and pistil-
late flowers

out slender branches directly from the trunk.
7.  Common  Alder  (A/nus  rugosa  Spreng.).

The  brittle  twigs  are  grayish  brown  and
smooth,  with  scattered  light  spots.  Alder
can  be  known  by  the  fact  that  the!  smootlis  2.8  a  icesiorcony  eae
oval  buds  are  on  short  stems  of  their  own.  The  demuinal  ‘budsis.  alee
The  buds  project  at  an  angle  of  45°  or  less  largest.  Tough,  smooth  twigs
(Fig.  63).  This  alder  and  the  more  north-  —  showing  conspicuous  lenticels
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ern  species,  Speckled  Alder  (Alnus  incana
Willd.),  grow  along  brooks  and  about
marshes.  The  twigs  of  the  latter  can  be
distinguished  from  those  of  the  former  by
their  downy  appearance  and  by  the  large
number  of  light-colored  lenticels  which  give
the  name  ‘“Speckled”’  to  the  species.  ‘These
alders  seldom  reach  a  height  of  more  than
twelve to fourteen feet.

8.  Common  Locust  (Robinia  pseudacacia
L.).  The  recognition  of  locust  twigs  pre-
sents  no  difficulty.  The  twigs  are  slender,
smooth  and  brown,  ridged  lengthwise  and
furnished  with  pairs  of  thorns.  Between  the
individual thorns of each pair is a bud almost
hidden  in  the  center  of  a  leaf  scar:  each  leaf
stem  of  the  locust  is  hollow  at  its  base  and
fits  over  a  bud,  so  that  no  buds  are  visible
until  the  leaves  have  fallen.  The  bark  of  the
tree is rough and furrowed.

II.  Hickory  and  Oak:  Trees  with  more
or  less  stout  and  stiff  twigs  having  alternate
buds and dark bark.

1..  Mockernut  or  White  Hickory  (//i-
coria  alba  Britt.).  This  hickory  can  be
recognized by the large buds which are hard
and  round  with  few  downy  brown  scales.
The  terminal  bud  is  always  largest;  the
lateral  buds  extend  at  an  angle  of  45°  or
more  (Fig.  64).  The  tough  twigs  are  smooth
and  reddish  brown,  and  have  conspicuous
white  lenticels.  The  older  twigs  are  dark
gray.  The  mockernut  hickory  is  a  large

'  tree  with  bark  showing  wavy  furrows.
Shagbark  Hickory  (Hicoria  ovata

Britt.)  has  buds  with  dark  scales.
The  bark  on  the  trunk  “‘shags”’  off
when old.

Pignut  Hickory  ([icoria  glabra
Britt.)  has  twigs  that  are  smooth  and
greenish  brown;  they  may  be  some-
what angled.

2.  White  Oak  (Quercus  alba  L.)  can

FIG. 66. OAK BUDS
Braided in appearance due

to the arrangement of the scales.
white  oak  buds  are  rounded;
black oak, pointed.
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FIG. 66. BUTTON-
WOOD TWIG

Conical brown
buds  are  in  the
centers of the leaf
scars

be  distinguished  by  its  rounded  buds,  which  have  a
braided  appearance  given  by  the  many  closely  overlap-
ping  scales  (Fig.  65,  twig  at  left).  Lateral  buds  are
crowded  about  the  terminal  bud,  producing  a  cluster.
The  leaf  scars  project  from  the  twig.  The  leaves,  which
have  rounded  lobes,  are  likely  to  remain  on  the  tree
throughout  the  winter.  The  “sweet”  acorns  are  in
shallow,  rough  cups.  The  bark  on  the  trunk  of  the
tree  is  light-colored  and  rough.

FIG. 67. THE TRUNK OF A YOUNG BUTTON-
WOOD TREE

Black  Oak  (Quercus  velutina  Lam.).  The  large  buds  (Fig.  65,
twig  at  right)  are  sharp-pointed  and  somewhat  downy.  The  twigs
are  smooth  and  have  a  bitter  taste.  The  “bitter’’  acorns  are  in  deep
cups.  ‘The  bark  on  the  trunk  is  dark  in  color.  “Oak  apples”  are
found on black oaks.

The  white  oak,  swamp  white  oak,  chestnut  oak,  post  oak  and  some
others,  are  white  oaks,  recognized  by  the  light  bark  of  their  trunks  and
the  rounded  lobes  of  their  leaves.  ‘They  are  difficult  of  distinction
from one another in their winter condition.

——s
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The  black  oak,  scarlet  oak,  red  oak,  scrub  oak  and  a  few  others,
are  black  oaks  known  by  the  dark  bark  of  their  trunks  and  by  the
pointed  lobes  of  their  leaves.  They  also  are  distinguished  from  one
another  with  difficulty  in  winter.

Il.  Willow,  Poplar,  Buttonwood:  Trees  whose  light-colored  twigs  have
alternate buds and are more or less slender
and flexible.

1.  White  Willow  or  Golden  Osier
(Salix  alba  var.  vitellina).  The  twigs  of
this  willow  are  light  yellow  in  color,
smooth,  tough,  and  very  flexible.  The
pointed buds hug the stem; each is covered
by  a  single  scale  in  the  form  of  a  peaked

c*A ied —— ¥ \'

cap  which  may  look  as  though  empty  at

FIG. 68. BUTTERNUT TWIG
FIG. 689. BUTTERNUT TWIGSShows  leaf  buds  only.  The

lateral  leaf  buds  are  stemmed  Showing  staminate  flower  buds
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the  top.  This
o  tree,  natural-

nies  ;  ized  from  Eu-
VA)  ee  j  rope,  is  very  :

(  oes  common  along  i  i  ae
1”  NM  My)  streams  and  )  ‘

7,  Me  marshes.  ‘The  4.  '
many  native  ,  Ny.  Wood
varieties  of  H
willow  are  |  |
difficult  of  ree.  t._Chambered
ognition  even  |  i  Pith
when  they  have  i  |flowers  or  ‘  |

leaves.  .
2.  Amer?-  FIG.  71.  BUTTERNUT  TWIG

can  Aspen  Longitudinal  section  to  show  the
(Populus trem- chambered pith
uloides Michx.).
The  twigs  of  the  American  aspen  are  greenish  gray
and  smooth.  ‘The  pointed  buds  are  long  and  covered
with  glossy,  gummy  scales.  ‘The  tree  is  a  small  one
with smooth greenish gray bark.

Larze-toothed  Aspen  (Populus  grandidentata
FIG.  70.  BLACK  WALNUT  Michx.)  has  the  same  smooth  greenish  gray  bark

Leaf  and  flower  as  has  the  American  aspen,  but  is  a  tree  of
buds.  The  leaf  scars  smaller  size.  Its  pointed  buds  are  downy
lack  the  downy  ridge  f  :  :ail!  gear  instead  of  smooth  and  they  extend  at  right  angles
conspicuous  in  butter-  )
ae  from  the  twig.

Balsam  Poplar  (Populus  balsamifera  L.)  can
be  recognized  by  its  coarse,  ridged  twigs  and  by  the  large  sticky  buds
which  have  an  unusually  sweet  odor.

3.  Sycamore,  Plane-tree,  or  Buttonwood  (Platanus  occidentalis  L.).  The
light-colored  smooth  twigs  are  rigid  in  appearance.  ‘The  conical  brown
buds  are  in  the  centers  of  the  leaf  scars,  bemg  formed  within  the  hollow
bases  of  stems  and  not  showing  until  the  leaves  fall  (Fig.  66).  The  outer
board-like  scale  covers  light-brown  silky  scales  of  great  beauty.  The
tree  can  be  known  by  the  bark  which  comes  off  in  plates,  leaving  smooth
green  or  white  spots  (Fig.  67).  The  balls  of  fruit  hang  on  the  tree  all
winter.
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FIG. 72. GROWTH OF THE SMOOTH SUMACH
Recognized in winter by means of its tapering twigs

with their dead ends

95

IV.  Butternut,
Sumach,  Poison  Su-
mach,  Ailanthus,  Sassa-
fras,  Sweet  Gum:  Trees
or  shrubs  with  light-
colored, more or less stout
and  rigid  twigs  having
alternate buds.

1.  Butternut  (Jug-
lans  cinerea  L.)  can  be
known  in  winter  by  its
long,  yellowish  brown
naked  buds  (Figs.  68
and  69).  The  terminal
bud is much larger than
the  lateral  buds  and
shows  outer  reduced
leaves which are woolly.
The  lateral  buds  are
stemmed, and have one
or  more  smaller  buds
between them and their
respective  leaf  scars.
The leaf  scars  are  large
and  contain  three  dis-
tinct  U-shaped  scars.
Each  leat  has  a  downy
ridge  above  it.  The
pith  consists  of  trans-
verse chambers, between
brown walls, easily seen
when  the  twig  is  split
lengthwise  (Fig.  71).
The butternut is a large
tree  with  coarse  light
bark.

Black  Walnut
(Juglans  nigra
L.) resembles the
butternut, but can
be  distinguished
by  the  gray  color



96  AMERICAN  MUSEUM  GUIDE  LEAFLETS

of  the  buds  and  by  the  absence  of  the
downy  ridge  above  the  leaf  scar  (Fig.  70).

2.  Scarlet  orSmooth  Sumach  (hus  glabra
L.)  has  light-colored,  smooth  stems  which  are
straight  and  stiff,  tapering  to  a  more  slender
dead  end  (killed  by  the  frost,  or  perhaps  the
remains  of  the  fruit  cluster).  The  buds  are
small  and  project  from  the  centers  of  the  leaf
scars,  being  like  those  of  locusts  and  button-
woods in this respect.

Sumach  of  any  variety  can  be  recognized
in  winter  by  its  spreading  shape  and  curious
tapering  twigs  with  dead  ends.  The  age  of
a  sumach  can  be  readily  told  at  considerable
distance  by  the  curious  method  of  branching
from  the  one  to  four  strongest  buds  (Fig.  72).
The  smooth  sumach  and  the  staghorn  sumach
(Rhus  hirta  Sudw.)  carry  pyramids  of  scarlet
fruit  throughout  the  winter,  furnishing  food
for  crows  and  other  birds.  The  staghorn
sumach  can  be  distinguished  from  the  smooth
sumach by the dark velvet covering on its stems.

3.  Poison  Sumach  (Rhus  vernix  L.).  The
grayish  brown  twigs  of  the  poison  sumach
have  extremely  small  buds  above  large  reddish
brown  leaf  scars  that  are  conspicuously  hol-
lowed  out.  This  sumach  grows  in  wet  places
and has hanging, loose clusters of white berries,
which  adhere  through  the  winter.  ‘This  is  the
most  yenomous  poison  among  our  woody
plants.

Poison  “Ivy”  or  Poison  “Oak”  (Rhus
toaicodendron  I.)  is  a  sumach  of  vine
habit,  either  climbing  fence  posts,  trees
and  the  like  (Rhus  radicans),  or  trailing
over  the  ground  in  a  dense  carpet  (Rhus
macrocar pa) .

4.  Ailanthus  or  Tree  of  Heaven  (Ailanthus
glandulosa  Dest.).  The  coarse  and  sturdy-

Large  heart-shaped  leaf  looking  but  brittle  ailanthus  twigs  (Fig.  73)
sears;  buds  small,  two-scaled  have  very  light  bark  and  conspicuous  white

FIG, 73, = AILANTHUS, OR TREE
OF HEAVEN
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lenticels;  the  alternate  leaf  scars  are  large,  more  or  less  heart-shaped,  and
show  many  small  scars  where  woody  fibres  broke  away.  The  buds  are  small,
two-scaled.  ‘The  pith  in  the  twigs  is  brown  and  extensive.

5.  Sassafras  (Sassafras  sassafras  Karst.).  The  yellowish  green,  rigid-
looking  twigs  are  arranged  in  bushy  sprays.  They  are  brittle  and  when
broken  give  off  an  aromatic  odor.  ‘The  term’nal  buds,  which  include  leaves
and  flowers,  are  prominent  throughout  the  winter.

6.  Sweet  Gum  (Liquidambar  styraciflua  L.).  The  young  twigs  are
yellowish  in  color;  the
buds are reddish brown
and  glossy.  If  the  twigs
show  the  blade-like-
ridges  of  bark  charac-

,  Flower  cluster

Scar

teristic  of  sweet  gum,
the matter of the tree’s
identity  is  settled  at
once.

as  Leaf  Scar

Bud  Scale

V. Horsechestnut and
Maples:  Trees  with
dark-colored  twigs  and
opposite  buds.  Scars

1.  Horsechestnut
(Esculus  hippocasta-  \
num  L.).  The  dark  ‘
twigs  are  coarse  and
stout,  with  prominent
opposite leaf scars (Fig.
74).  The  large  brown
and scaly terminal buds
are covered with a gum-
my  substance.  The  old
bark  of  the  tree  breaks
away in smooth, square

<  FIG.  74.  HORSECHESTNUT  TWIG
pieces.

2.  Red  Maple  (Acer  rubrum  L.).  Branches,  leaf  scars,  and  buds  are
opposite  (Figs.  75  and  76).  Spherical  flower  buds,  red  in  color,  may  be
clustered  around  the  stem  adjacent  to  the  leaf  buds.  Young  twigs  are  red;
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FIG. 75. LEAF BUDS OF RED
MAPLE

Twigs  of  latest  growth  FIG.  76.  FLOWER  BUDS  OF  RED  MAPLESs  ales  i
are  red;  older  twigs  are  Branches,  buds,  and  leaf  sears  are  opposite
brown

older  ones,  brown.  The  twigs  are  often  curved  like  the  pendulous  twigs  of
the  Silver  Maple  (Acer  saccharinum  L.).  The  old  bark  is  smooth  and  gray,
sometimes cracked lengthwise.

3.  Sugar  Maple  (Acer  saccharum  Marsh.)  has  sharp-pointed  and  scaly
brown  buds.  ‘The  old  bark  is  broken  into  long  fissures,  having  a  “  ploughed”’
appearance.

VI.  White  Ash,  Elderberry,  etc.:  Trees  or  shrubs  having  light-colored
twigs and opposite buds.

1.  White  Ash  (Fraxinus  americana  L.).  Twigs  with  light-colored
smooth  bark;  branches,  leaf-scars  and  buds  opposite  (Fig.  77).  The  ter-
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minal  bud  (rusty  in  color)  is  largest  and  has  but
few  scales.  The  stems  are  flattened  at  the  joints.
The  old  bark  is  furrowed  into  diamond-shaped
spaces.

Red  Ash  (Fraxinus  pennsylvanica  Marsh.)
can  be  distinguished  by  the  down  on  the
new  shoots.  The  twigs  are  relatively  slen-
der  and  are  more  branched  than  those  of
white  ash.  The  buds  are  dark-colored.

Black  Ash  (Fraxinus  nigra  Marsh.)  twigs
are  not  conspicuously  flattened  at  the  joints,
they  have  greenish  bark;  the  buds  are  black
in  color.  ‘The  tree  grows  in  wet  places.

2.  American  Elder  or  Elderberry  (Sambucus
canadensis  L.).  The  opposite  buds  are  small
and  nearly  naked.  The  twigs  are  tapering  and
dead  at  the  tips  (compare  with  sumach,  p.  95).
The  branching  is  opposite  from  lateral  buds.
The  American  elder  seldom  reaches  a_height
greater than twelve feet.
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FIG. 77, WHITE ASH TWIG
Opposite leaf scars and

buds.  Twig flattened at
the joints
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KEY  TO  SOM"  OF  THE  CONE-BHARING  TREES  OF  EASTERN  FORESTS
AND  PARKS

A.  T.eaves  not  on  the  tree  throuch  the  winter..:2...---:.----...-.o0+e-  Larch
(Larix americana Michx.)

AA, Leaves on the tree and green through the winter.
B. Leaves in bundles.

C.. Leaves. five imva, bundles 3 s2sn.decccc dno cw dd a's neo nef 2 bes ime
CC.  Leaves  fewer  than  five  in  bundle.  (Pinus  strobus  1.)

ID;  Meavesithreenn!  bundles  5)  terre  ene  ee  oe  Pitch  Pine
(Pinus rigida Mill.)

DD. Leaves two in bundle.
HW. Leaves 4-6 inches long.

IF. Leaves flexible from long conspicuous sheathes.
Red Pine (Pinus resinosa Ait.)

FE.  eaves  very  ‘stiffs...  ge  2a  dee  USUn  la  ese
(Pinus laricio var. austriaca Endl.)

EE, Leaves less than two inches long.
IF.  Cones point  outward and downward......  Scotch Pine

(Pinus sylvestris L.)
PE.  (Cones  point  vupward.  4.1.40  eee  Scrub  Pine

(Pinus banksiana Lamb.)
BB. Leaves single in attachment to twig.

C. Leaves attached alternately all around twig.
D. Leaves extending in all directions from twig.

E. Leaves four sided, sharp pointed.
I. Leaves bluish green; cones 4 to 14 in. long, persistent

LOP MAN, VeHTS 1. ceva Palencia tar err eae Black Spruce
(Picea mariana B.S. & P.)

I'l. Leaves yellowish green; cones 1 to 2 in. long, beginning
to fall  as  soon as  the  scales  open............  Red Spruce

(Picea rubens Sarg.)
Bay  Wbesives)  cit.  lumen  secrete  Fir  Balsam  (young  branch)

(Abies balsamea Mill.)
DD. Leaves spreading at sides of twig in two ranks.

H.  Leaves  along  top  of  twig  minute.............  Hemlock
(Tsuga canadensis Carr.)

HN. Leaves along top of  twig not reduced in size.
Fir Balsam (old branch) (Abies balsamea Mill.)

CC. Leaves attached opposite each other or in whorls closely covering the
twig.

D.  Spray  flat.
FE. Cones opening to the base at maturity; scales thin.

Arborvit:e (Thuya occidentalis L.)
EE. Cones never opening to the base; scales thick and beaked.

White Cedar (Chamecyparis thyoides Britt.)
DD!  “Spray-4-angled)  enero  asie  cetacean  ocr  eee  eee  Red  Cedar

(Juniperus virginiana L.)
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Abies (See fir)
Acer (See maple)
Acid factories 52, 54
Zsculus hippocastanum L.

84, 97
Agricultural implements 68, 73, 74, 77
Agriculture, Sec'y of, James R. Wilson 42
Ailanthus (Ailanthus glandulosa Desf.) 84,

95, 96, 97
Alder, 86, 90, 91

common or smooth
Spreng.) 86, 90, 91

speckled (Alnus incana Willd.) 91
Alnus (See alder)
Appalachian region, deforestation in 32
Arborvitae (Thuya occidentalis L.) 28, 45,

100
Ash, 26, 38, 52

black (Frazinus nigra Marsh.) 18, 99
green (Frazxinus lanceoluta) 68
red (Fraxinus pennsylvanica Marsh.) 99
white (Frazinus americana L.) 14, 52,

68, 77, 98, 99
Asimina triloba (papaw) 8
Aspen, American (Populus _ tremuloides

Michx.) 44, 94; large-toothed (Popu-
lus grandidentata Michx.) 94

Ball planting 65, 66
Balsam (Abies balsamea Mill.) 28, 44, 100
Basketry 63, 74
Basswood (Tilia americana L.) 9, 44, 63,

69, 86, 89, 90
Bast 11, 13, 19, 21, 23
Beech (Fagus americana) 43, 52 61, 82, 86

(horsechestnut)

(Alnus rugosa

Betula (See birch)
Birch 16, 20, 21, 52, 54, 82, 86

American gray (Betula  populifolia
Marsh.) 37, 87, 88, 90

black, (Betula lenta L.) 88
canoe, paper or white (Betula papyri-

fera Marsh) 83, 87, 88
yellow (Betula lutea Michx.) 88, 89

Blight on chestnut (Diaporthe parasitica) 37
Borers, marine 47, 48
Box-boards 44, 57, 59, 72, 79
Box elder (Acer negundo) 57, 64, 69, 84
Boxwood 10, 37, 66, 82
Brush method of wood preservation 47, 48
Burl 18, 20
Butternut (Juglans cinerea L.) 93, 94, 95
Buttonwood (Platanus occidentalis L.) 32,

84. 92, 93, 94
Cabinet work 49, 70, 71, 72, 77, 81

Cambium 11, 13, 14, 19, 20, 21, 63
Carolina poplar (cottonwood)

deltoidea Marsh.) 57, 62, 72
Castanea dentata Borkh. (chestnut) 16, 32,

37, 45, 63, 64, 71, 86, 87
Catalpa 44, 45, 63, 67

hardy (Catalpa speciosa) 54, 55, 57, 64,
70

Cedar 24, 45
incense (Libocedrus decurrens Torr.) 25
red (Juniperus virginiana L.) 45, 60,

(Populus

70, 87, 100
white (Chamecyparis thyoides Britt.)

100
Celtis occidentalis (hackberry) 73
Chamecyparis thyoides Britt. (See white

cedar)
Charcoal 52, 54, 76, 81
Cherry, black (Prunus serotina Ehrh.) 52, 71,

86, 87
Chestnut (Castanea dentata Borkh.) 16, 32.

37, 45, 63, 64, 71, 86, 87
Christmas trees 54
Coffeetree (Gymnocladus dioicus)
Conservation 28, 32, 35, 37, 39,

52
Cooperage 52, 71, 73, 74, 76, 77, 79, 80, 81
Cornus florida L. (flowering dogwood) 10,

37, 66, 82
Cottonwood (Carolina poplar)

deltoidea) 57, 62, 72
Creosote as wood preservative 47, 48
Croton watershed 28
Cutting, methods of 16-18, 38, 40, 43, 44

waste in 17, 39
Cuttings 62, 63
Cypress (Tarodium

45, 56
Distillation, wood for 52
Dogwood, flowering (Cornus

10, 37, 66, 82
Douglas fir or spruce (Pseudotsuga taxifolia

Britt.) 16, 24, 47
Drainage of swamps 56
Elder (Sambucus canadensis L.) 66, 98, 99
Elm, American or white (Ulmus americana

L.) 9, 14, 26, 32, 38, 52, 60, 64, 69,
73, 82, 84, 86, 89

slippery (Ulmus fulva Michx.) 73, 89
Erosion 27, 28, 31, 32, 33, 56, 57, 58, 62
Eucalyptus (blue gum) 63, 67
Evergreens, artistic planting of 82

ball planting of 65, 66

72
2, 44, 50,

(Populus

distichum Rich.) 24,

florida lL.)
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Excelsior 54, 75
Exports, net wood 26
Fagus americana Sweet (beech) 43,

82, 86
Farms, abandoned 59, 79

on steep hillsides 31, 32
Fir balsam (Abies balsamea Mill.) 28, 44, 100

Douglas (Pseudotsuga taxifolia Britt.)
16, 24, 47

red (Abies magnifica Murr.) 25
white (Abies lasiocarpa Nutt.) 42

Fire lanes 42
Fires, forest 36, 39, 40, 41, 42, 43, 67
Floods 28, 30, 32, 33
Flowers, wax 8, 9, 10, 12, 13, 49
Food of trees 19, 20
Forest, aim of 44—54

as an investment 36, 38, 59
fires (See fires)
hardwood. 24
legislation 35
mixed 43
planting in 54
Rangers 42
Regions of the United States 24, 26
Reserves, National 26, 29, 34, 35, 37,

39, 41, 43, 57, 59, 61
Service, United States 42, 47, 62, 67
taxation 36, 67
telephones 42
varied products of (See products)

Forestation 54, 57, 62, 67-81
Forester, work of the 50, 52, 67
Forestry laws 40-43

methods 36, 37, 38, 44, 54
Forests, conservation of existing 28, 32, 35,

37, 42, 44, 50, 52
destruction of 26, 28, 30, 31, 32, 36, 39,

40, 41, 42, 43, 67
Fraxinus (See ash)
Fuel 50, 52, 64, 68, 70, 72, 74, 75,

80, 81
Fungi 37, 47, 54, 64, 65
Furniture 68, 69, 72, 73, 75, 76, 81
Ginko 84
Gleditsia triacanthos (honey locust) 45, 75, 84
Governors’ Conference 35
Grafting 11, 12
Grain of lumber, silver 21, 22, 23
Grazing on forestlands 40
Gum, black (Nyssa sylvatica) 82, 84

blue (Lucalyptus globulus) 63, 67
sweet (Liquidambar styraciflua L.) 9,

95, 97
Gum picking 51, 54
Gymnocladus dioicus (coffeetree) 72
Hackberry (Celtis occidentalis) 73
Heartwood 13, 14, 20, 21, 45
Hedges 64, 75, 78
Hemlock (Tsuga canadensis Carr.) 24, 28,

43, 45, 82, 100
Hickory 32, 38, 44, 52, 91

52, 61,

76; @9;
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mockernut or white (Hicoria alba Britt.)
90, 91

pignut (Hicoria glabra Britt.) 91
shagbark (Hicoria ovata Britt.) 74, 91

Hicoria (See hickory)
Hornbeam (Ostrya virginiana Mill.) 16, 37,

82
Horsechestnut (4#sculus hippocastanum IL.)

84, 97
Humus 32, 40
Industries, forest

maple sugar 51, 54
pulp 44, 52, 69, 80
turpentine 53, 54

Insects 14, 38, 39, 40, 47, 54, 64, 84
Insurance of forest against fire 42
Interior finish 68, 69, 71, 75, 77, 80, SL
Irrigation ditches 62

project in Nevada 36
questions 28

Jesup Collection 9, 67-81
Estate Lenox, Mass. 2, 54, 83
Morris K., 9, 67

Juglans cinerea Ls. (See butternut)
nigra (See black walnut)

Juniperus virginiana L. (See red cedar)
Larch (Larix americana Michx.) 16, 28, 100

European (Larix europea) 74
Leaf mould 28, 32
Legislation concerning forests 35
Libocedrus decurrens Torr. (incense cedar)

25
Linden (Tilia americana L.) 9, 44, 60, 62,

86, 89, 90
Liquidambar styraciflua (See sweet gum)
Liriodendron tulipifera (See tulip-tree)
Locust, black or common (Robinia pseuda-

cacia) 16, 45, 60, 63, 64, 75, 82, 86, 91
honey (Gleditsia triacanthos) 45, 75,

84
Lumber 69, 78, 79

grading of 52
quartered 16, 17, 21, 52
radial 16, 17, 21, 22, 23, 26
tangential 17, 18, 21, 22, 26

Magnolias 9, 84
Maple 16, 26, 43, 52, 61, 64, 82, 97

bird’s eye 17, 18
hard, 18, 38
Norway (Acer platanoides) 82
red (Acer rubrum L.) 37, 97, 98
silver (Acer saccharinum L.) 75, 84, 98
soft 60, 63
sugar (Acer saccharum Marsh.) 51, 52,

54, 76, 82, 84, 98
Mockernut (/icoria alba Britt.) 90, 91
Models, wax 8, 9, 10, 12, 13, 49
Morus albatatarica (See Russian mulberry)
Mulberry 16, 45

Russian (Morus albatatarica) 63, 64, 76
National Forest Reserves 26, 29, 34, 35, 37,

39, 41, 43, 57, 59, 61
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New York City water supply 28
State forest area 26

Nursery bed cover 62
culture of trees 67-81

Nursery grown seedlings 54, 57, 62, 64
transplanting of 66, 67

Nyssa sylvaticu (See tupelo)
Oak 9, 14, 20, 21, 22, 23, 37, 44, 61, 64, 67,

82, 84, 91, 92, 93
black (Quercus velutina Lam.) 91, 92, 93
bur (Quercus macrocarpa) 76
chestnut (Quercus prinus L.) 92
post (Quercus minor) 92
red (Quercus rubra) 45, 47, 52, 77, 93
scarlet (Quercus cocinea Muenchh.) 84.

93
serub 87, 93
swamp white

Lam.) 92
white (Quercus alba L.) 37, 38, 45, 47,

52, 60, 77, 91, 93
““Open-tank’’ method 46, 47
Ornamental trees 68, 72, 73, 76, 80, 82
Osage orange (Toxylon pomiferum) 9, 13,

16, 45, 63, 64, 78
Ostrya virginiana Mill. (hornbeam) 16, 37, 82
Papaw (Asimina triloba) 8
Paper pulp 44, 52, 69, 80
“Patch”? method 44
Pepperidge (Nyssa sylvatica) 82, 84
Persimmon 9
Picea (See Spruce)
Piling 45, 47, 48, 50, 52, 77
Pine 14, 28, 60, 62

Austrian (Pinus laricia var. austriaca
Endl.) 100

jack (Pinus divaricata) 78
loblolly (Pinus taeda L.) 47

(Quercus platanoidesPB

lodgepole (Pinus murrayana ‘‘Oreg.
Com.”’) 24, 37

long-leaf (southern) (Pinus palustris
Mill.) 24, 47, 53; asan investment 36

pitch (Pinus rigida Mill.) 100
red or Norway (Pinus resinosa

78, 100
Scotch (Pinus sylvestris L.) 45, 79, 100
scrub (Pinus banksiana Lamb.) 100
short-leaf (Pinus echinata Mill.) 47
sugar (Pinus lambertiana Dougl.) 24
western yellow (Pinus ponderosa Laws.)

24, 29
white (Pinus strobus L.) 2, 24, 44, 45,

57, 59, 79, 82. 100
Pinus (See Pine)
Pith 11; rays 17, 21, 22, 23
Plane-tree (Platanus occidentalis L.) 32,

84, 92, 93
Plantations, tree 54, 63
Planting, economic 14, 57, 68, 82, 84

in the West 54
on abandoned farms 59, 79
suggestions for 54-60, 60-67

Ait.)
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Planting Guide 67-81
Platanus occidentalis L. (See sycamore)
Plum, wild (Prunus americana Marsh.) 12
Poison ‘“‘ivy"’ (Rhus toxicodendron) 96

sumach (Rhus vernix ) 96
Poles 50, 52, 64, 70, 71, 74. 75, 81

comparative saturation 46
market for 44, 45, 46, 47
telegraph, telephone 45, 54, 55, 64, 80

Poplar 16, 32, 47, 60, 62, 93
balsam (Populus balsamifera L.) 94
Carolina (Populus deltoidea Marsh.) 44,

57
Lombardy (Populus nigra italica DR.)

82
yellow (Liriodendron tulipifera) 44, 80,

84
Populus balsamifera lL. (See poplar)
Posts, fence 47, 70, 75

market for 45, 46
woods for 47, 50, 52, 54, 55, 64, 68, 70,

71, 72, 74, 76, 77, 78, 80, 81
Preservation, ‘‘Open-tank"’ method 46, 47

zine chloride 47
Products, forest 10, 17, 32, 44, 50, 51, 52,

53, 504, 57, 67
annual consumption of 52, 54

Pruning 67, 84, 89
Prunus americana Marsh. (wild

serotina Ehrh. (See cherry)
Pulp industry 44, 52
Quartered lumber 16, 17, 21, 26
Quercus (See oak)
Radial cut of lumber 16, 17, 21, 22, 23, 26
Railroad, coéperation with Forest Service 42
Redwood (Sequoia sempervirens Endl.) 24,

45
Reforestation 37, 48. 45, 57, 63

heads of watercourses 35, 57
natural 38
New York State 28

Reserves, National Forest 26, 29, 34, 35,
37, 39, 41, 43, 57, 59, 61

Rhus glabra L. (See sumach)
Rings, annual 14, 15, 16, 17, 22
Robinia pseudacacia (See locust)
Salix alba var. vitellina (white willow or

golden osier) 63, 81, 93, 94
Sap 21; diagram showing course of 19
Sapwood 13, 14, 16, 20, 21, 45, 47
Sassafras (Sassafras

37, 82, 95, 97
Saturation 46, 47, 48
Schenck, Dr. C. A. 36
Seedbed 60, 61, 62, 66
Seed germination 60, 61, 62
Seedling trees 43, 54, 57, 61, 62, 64, 66
Selection forest 44

method 43
Sequoia sempervirens Endl. (redwood) 24, 45
Shipbuilding 73, 74, 75, 77, 80
Soil, absorbing power 28; erosion 27, 28, 31,

plum) 12

sassafras Karst.) 9,
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32, 33, 56, 57,
31, 42

Spring wood 16, 21
Sprouts 40, 43, 45, 60, 63
Spruce 24, 48, 51, 54, 60, 62

black (Picea mariana B. S. & P.) 100
Norway (Picea excelsa) 45, 80
red (Picea rubens Sarg.) 100

Street trees, 20, 75, 77, 82, 84
“Strip’’ method 44
Sumach, poison (Rhus vernix L.) 95, 96

scarlet or smooth (Rhus glabra L.) 9,
66, 87, 95, 96

staghorn (Rhus hirta Sudw.) 96
Summer wood 16, 21
Sycamore (Platanus occidentalis L.) 32, 84,

94
Tamarack (Larix laricina) 45, 80
Tanbark 32, 52
Tangential cut 17, 18, 21, 22, 26
Taxodium distichum (cypress) 24, 45, 56
Thuya occidentalis (arborvitae) 28, 45, 100
Ties 44, 45, 46, 47, 50, 52, 54, 64, 70, 71,

74, 76, 77, 78, 79, 80
Tilia americana L. (basswood or linden) 9,

44, 63, 69, 86, 89, 90
Timber 36, 41, 44, 46, 47, 48, 50, 51, 53, 57,

59, 63, 64, 79
sawing 12, 21, 26
waste 44

Toxylon pomiferum (See osage orange)
Trade relations with foreign countries 36

44, 45
Transpiration 20, 21
Transplanting. shrubs 64—67

stock from nursery 66—67
time of 65
tree 64—67
wild seedling 64

Tree, age 14, 15
progressive growth 15
structure 11
“surgery” 84

Tree seeds, disposition of for the winter 60
spring planting of 61, 62

58, 62; infertility 28,
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Trees, Asiatic 84
care of seedling 62
Christmas 54
experiments with catalpa 54, 55
from cuttings 62
from seed 60
from sprouts 63
in cities, importance of 20, 82, 84
selection, arrangement and care lawn

and street 64, 82, 84
selection forest 44
tolerant of shade 43, 67, 81, 82

Tsuga canadensis Carr. (See hemlock)
Tulip tree (Liriodendron tulipifera) 44, 80,

84, 85
Tupelo (Nyssa sylvatica) 82, 84
Turpentine industry 53, 54
Ulmus (See elm)
United States, forest areas 24, 26

Forest Service 42, 47, 52, 67
table of woods used annually by 52

Vehicles 68, 69, 73, 74, 75, 76, 77, 81
Walnut 14, 32, 67

black (Juglans nigra L.) 49, 53, 81, 94,
95, 96

Watercourses, reforestation of heads 35
Wax models 8, 9, 10, 12, 13, 49
Weeks’ Bill 35
Wild plum (Prunus americana Marsh.) 12
Willow 16, 26, 60, 62, 63, 82, 93, 94
Windbreaks 54, 64, 68, 72, 73, 75, 78, 81
Wood alcohol 52, 76

exports and imports,
ing in 26

famine, results of 28
lot 44, 54, 57
preservation 45, 46, 47, 48
rings, annual 14, 15, 16, 17, 21
spring 16, 21
summer 16, 21
structure of 11—23
vinegar 52

Woodenware 69, 79, 80
Yaggy Plantation, Reno County, Kansas 54
Zine chloride in wood preservation 47

countries lead-
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