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INTRODUCTION.

Due to the great qﬁantity of material available on this
subject, I have left out the entire phase of nursery planting.
My subject also is limited to the eastern part of the United
States including the Rockies.

I am not going into a lengthy discussion of the technique
of planting trees, but to cover more or less the entire field
of planting., There is little advantage in trying to cover
a lot of experimental plantings which include'in a'way the
plantings in the various regions but which are not practical.

It will be quite evident as I proceed in my discussion
that the age of the species used in the various regions is di-
rectly proportional to the severity of the planting site,

I am first going to give a general description of the re-
gions, climate, soil, rainfall, and any other advantageous or
disadvantageous factors. You will readily see that in each case
the choice of species is based upon its ability to survive best
under adverse conditions and still be of the highest use value,
whether for protection, for lumber or for recreation.

Bach region will be discussed separately. This paper
is not original, but is a compiled group of facts obtained
from the following sources: U.S.D.A. Bulletins; Journal of
Forestry; "Elements of Forestry" by lMoon & Brownj and per-
sonal letters received from technical men in the field of
forestry in the various regions, There are many publications
which have the latest discoveries and practices, but due to

the present economic program they have not been printed.
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ate
SOUTHERN PINE REGION

The Southern Pine Region is one of our most important
regions for the growth of pine, because of the rapid
growth of timber due to the warm climate, the'ease of re-
production, ease of logging and log transportation condi-
tions, and the fact that 40 to 50% of the area is unsuited
to any other purpose but the production of timber,

Some of the general characteristics of this region
are its flat or rolling topography and its warm, humid
climate, combined with a sandy soil, which is largely re-
sponsible for the slow growth of the pine.

The length of the growing season is equalled only by
that of California. Practically all the land in this for-
est region is in the hands of large private owners, while
in other regions there is at least partial state or fed-
eral control.

The forests are being rapidly cut off, and because
of fires, practice of broadcast brush burning, heavy
turpentining, and light burning practice, many areas have
become barren, sandy wastes, which are rapidly giving way
to erosion. In order to secure reproduction it is neces-
sary to eliminate entirely the practice of broadcast burn-
ing; to protect the area from grazing, especially of hogs,
for at least ten years; to eliminate light burnings; and
to leave scattered seed trees to supply the seed for natur-

al reproduction.
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Today, since much of the area is denuded, it is
necessary to rely on hand planting methods to bring the
land once more into a productive state. The large timber
holding concerns are now realizing the value of growing
crops to supply their needs for timber in the future;
and they have launched a determined effort to re-stock
not only their pwn areas but to help and encourage the
small woodlot owner to flo likewise. These large timber
holding companies figure that it will be to their benefit
in the future, for as their own lands are logged off they
will be able to buy stumpage from adjacent areas at a very
reasonable figure. Here is a statement made by the Long-
Bell Lumber Company: "Having reserves of virgin timber
to supply our plants far into the future, we further aim,
by careful logging, reforestation of cut-over areas, plant-
ing if necessary, and aggressive forest protection, to
keep all our forest land areas fully stocked with growing
timber to sustain a permanent lumber manufacturing enter-
prise."

These various timber companies have been experiment-
ing with various planting species and planting methods on
different sites for some time, and have finally come to a
fairly satisfactory practical solution of their problem,
They have found that the native trees are the most suit-

able for planting purposes, for they can forecast with

reasonable accuracy they results which they will obtain.
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The native species planted depends entirely on the site.
If the waste tract is swamp we would use cypress or one
of the gums, although very slow growers; while on the
lower areas, in farmers' woodlots, hardwoods such as
Cottonwood (Populus deltoides), Yellow poplar (Lioden-
dron tulipifera), Red oak (Quercus rubra), Black walnut
(Juglans nigra) and White ash (Fraxifus americana). Other
species of hardwood are grown there, but grow too slowly
to be of any great importance in planting commercial species.

Of the pines which are commercially grown the ILongleaf
(Pinus palustris), Shortleaf (Pinus echinata), Slash pine
(Pinus caribaea) and Loblolly pine (Pinus taeda) are rec-
ognized as the best, and each has its particular site in
which it is known to grow best.

ILongleaf pine grows best on sandy, gravelly soil
where drainage is good. Loblolly pine for moist bottoms
and swamp margins, as well as upon land where the soil is
worn out and poor., Shortleaf pine for uplands throughout
the south, and Cuban pine (Pinus caribaea) for poorly
drained flats (crawfish swamps), also swamp margins.

The spacing of a species is very important, and one
should try to space as many trees on an acre as will thrive
to infure maximum height growth; also this will yield the
best quality of timber.,

In planting the woodlot, 1 to 2 year o0ld seedlings

are used, and are obtained either from State Forest nurs-
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erieg or from a group of timber owners who cooperate and
maintain their own nurseries. Formerly the l-1 stock was
used, but due to extra expense in transplanting, space
necessary for transplanting and shipping expense, they
are gradually abandoning the l-1 stock in favor of the
gmaller 1-0 and 2-0 stdck. Since the climate is mild and
humid these small plants give an average survival of 85%
to 90%, depending on the care given in handling seedlings
from the time they are dug from the nursery until they are
finally planted. Upon arrival of the stock the roots are
examined to see if they have been kept moist and fresh.
The roots in each bundle are then wet with a thick mud,
care being taken that none of the small rootlets are
scarred in handling, and that a stream of water is never
poured directly on them; they are then heeled in until
ready for use.

The present furrow planting practice is to plow those
areas which are particularly adapted to cultivation, which
not only facilitates and insures a clean space for planting
but also provides good fire protection for the first two
or three years.

The practice of planting two species so as to have a
tolerant suppressed understory which comes into vigorous
growth as soon as the dominant species is removed has the
advantage of providing an even utilization of the soil
nutrients and keepf&g the soil protected from natural

destructi¥e agencies.
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This)%ctually practiced by the small land owners, but
the large private holder cannot see his way clear to
intensive forestry practice, and plants only the species
which is test adapted to the site.

The "slit" methed of planting is practiced as stand-
ard, the hold being made with a "dibble" which has a wedge-
shaped steel blade nine inches long, 34 inches wide and 7/8
inch thick at the top, tapering to a thin edge. At the top
of the blade a step projects to facilitate forcing the blade
inte the ground. The handle is made of 7/8 inch round iron.
This instrument is used for making the holg, closing it and
tamping it. A spade or mattock is also used to advantage.

Experienced planters working in pairs can plant 2000
to 2,800 seedlincs per day. January is the best time to
plant in most parts of the south. The plants are dormant
only a short time then, and rlenty of mild rain assures
immediate response to the first warm days of spring. Plante
should never be put in after March first if a good survival
is expected, because of the drynece after that time.

Protection is now the big factor. Determined watch-
fulnesg must be maintained to control all fires; stock
should be grazed only moderately after a period of five
years and hogs after ten years. As a rule insects do not
attack young pine, but in case they do a government ento-

mologist should be consulted. Any degree of weeding or
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thinning will depend upon the wishes of the owner,

APPATLACHIAN REGION

The Appalachian region, just north of the Southern
Pine region, consists of two long and rugged mountain
systems surrounded and penetrated by well populated plat-
eaus‘and valleys., The mountains are mostly forest land,
and are adapted by climate and soil for the growth of
commercial forest products in a variety unequalled out-
gide the tropics. After many years of logging the orig-
inal supply of timber for this region is nearing its end.
Its replacement has been hindered by repeated cullings
which removed most of the useable timber and left that
which was poorest.' Fifty-nine per cent of the total land
area is in forest, and only 3% of this area is in National
forests; 05% is privately owned. In the mountains we
find the large-scale private owners, while in the valleys
and on the plateaus we find the smaller woodlot owners.
The forest problem, therefore, is one of privately owned
tracts, large and small.

The elevation of the regions varies from 1000 feet
to 6000 feet, and the average rainfall varies from 30
inches to 42 inches. The soil is sandy clay, and the
growing season is moderately long.

Since the area has such a variety of species, both
conifers and hardwoods, when the area was logged the val-
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uable species were taken off first, and the ones of less
value have taken their place. In many instances the spe-
cies which were considered inferior when the area was cut
over the first time, have later cmme into their own, and
the region has again been cut over,

At present there is little private planting being
done and statistics on this have not yet been compiled.
The work done by the Forest Service in the region must
therefore be taken as a guide. Of the total acreage in
National Forests 12% is in need of some planting program,
The main species planted are Norway spruce (Picea excelsa)
Red sSpruce (Picea rubra), Ash (Fraxinus americana), White
pine ( Pinus strobus) and Yellow poplar (Liriodendron tu-
lipifera). There is a tendency to mix the species, the
reason being thatit will lessen the danger of attacks by
insects and fungi which are common to this region, and will
also lessen the fire danger.

The age of the planting species varies from 2-1, 22
stock, with a present tendency to plant 3-0 root-pruned
stock. The method of planting is not standardized, but
the slit method is most commonly used. The spacing varies
for the various species, ranging from 5'6' to 8'8', The
percentage of survival varies, depending much upon the
seasonal rains, from 65% to 80%; the cost of planting is

about $8,84 per thousand. This cost ¥8 figured from the
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planting of 1400 acres during the 1931 seasons. The sea-
son for planting varies, both fall and spring planting

giving good results.

THEZ NORTH EAST REGION.

North of the Appalachiam region lies a large area
known as the North East Region. This includes the states
of New York, Pennsylvania, Vermont, Maine and NéW Hampshire,
Practically all of this region was covered with ice during
the glacial era, and as a consequence the soil, topography
and drainage aré decidedly irregular. Vast outwash plains
of nearly pure sand may alternate with heavier clay, espec-
ially in New York and Mai ne. The topography as a rule is
very rugged. Due to all these factors we find a wide vari-
ation in types of forest in this region. The annual pre-
cipitation varies from 20 inches to 50 inches, and the ele-
vation varies from 200 feet to 6000 feet, the bulk being
at from 1000 feet to 2000 feet.

In the higher elevations we find the conifefous
types, which include red, white and black spruce, red and
white pine, balsam fir, hemlock, tamarack, white cedar,
with a smattering of hardwood; but in the lower elevations,
on the gentle slopes where the soil is deeper and the site

is less severe, we find principally hardwoods, which in-
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clude Hard maple (Acer saccharum), Yellow and Paper birch
(Betula lutes, papyrifera)}f%eech (Fagus atropunicea),
Aspen (Populus tremuloides), in possession of the burns,

There are few National Forests in this region, and
in recent years the states have taken upon themselves the
task of buying up and planting denuded areas, thus creating
state-owned forests., The outstanding facts that point to
a future for this area are first; #hket the center of popu-
lation is only a few miles west of its margin, with splendid
markets and transportation already developed; and second,
with so vast an area suited to timber production better
than to agriculture we can readily see that intensive for-
estry can be practiced., TFor these reasons we see the states
of the FNortheast taking the lead today in buying up aban-
doned farm areas and putting them under intensive manage-
ment plans whereby they can assure themselves of a contin-
uous supply of timber for the future, for protection, for
grazing and for recreation, all of which are becoming more
and more important, particularly recreaton.

In the Northeast :Region five acres of farm land are
abandoned for each acre planted 4 anéd under present prac-
tices and favorable circumstahces it costs from ten to
twenty dollars per acre to plant. New York has put on a
program whereby in the next fifteen years it will attempt
to recover 7,187,000 acres of farm land which have been

abandoned in the last fifty years. The forest planting
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practiced at present is insignificant as compared to the
job ahead.

There are 4,000,000 acres of sub-marginal farm land
in New York. The state's appropriation of $20,000,000 to
be spent between 1929 and 1944 allows for state purchase
of this land in parcels of not less than 500 acres and in
communities where the areas may be expanded. The state is
divided into five districts with a district forester ap-
pointed as the head of each district. A fire warden is
appointed, and during the fire hazard season a fire patrol
is employed. A system of fire alarms is also built by
plowing six furrows with a large breaker plow pulled by a
tractor along all roads running through each area, and in
other parts of the interior where it seems necessary.
Fire-line costs average $22.00 per mile,

Where White pine is planted, precautionary measures
are taken to prevent infection by White pine blister rust.
Ribes are eradicated at appr&ximately fifty cents per
acre, This is ail land which was once farmed. The land
is rolling and between elevations of 1500-2500 feet, Soils
are loams, some being stonier than others,

Ninety-five per cent of the stock now planted is
coniferous, composed of White pine (Pinus strobus), Norway
and Scotch pine (Pinus resinosa, sylvestris), and Norway
and White spruce (Picea abies, glauca); one per cent is
hardwood, three and four year old transplant., Planting

stock is used, although 2-3 year o0ld séedlings are cheaper.
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The tendency is toward wider spacing and early pruning.

The ordinary grub hoe is the standard planting tool
used, trees being planted by the slit method, with or with-
out removal of the top sod depending on the sizevof the
planting stock and the vegetation upon the ground. The
average number of trees planted per day when the sod is
removed is 2,000, Several $sizes of planting stock are
used, of different species, ranging from 2-4 year seed-
lings,and transplants ranging from 2-1 stock to 2-2 stock,
being best suited for general planting.

It is now recommended that 2-0 year seedlings with
root pruning could be grown which would be suitable. The
average cost of planting for 6,500,000 trees, with the
grub hoe, hand planting method, varies from $4.17 to $7.59
per thousand; an average cost of $5.91 per thousand on
brushy areas, etec. In planting seedling stock it is neces-
sary to remove the sod to allow the best planting bed possi=-
ble, one that will be free from vegetable competition until
growth is well established.,

A new planting machine has been invented by Mr. H.R.
Walling, of the Champion Sheet lMetal Company, Cortland, N.Y.
The Champion Simplex Reforesting machine plants a single
row, and is operated by two men and ateam of horses., The
Champion Duplex Reforesting machine plants two rows at a

. . To 14’;!’,
time, requires three mén 4nd is tractor drawn., The method

of planting is practically the same in either type.
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The plow in these machines is narrow and sharp
pointed and has a horizontal shoe at the base, so as the
machine is drawn forward this plow cuts a vertical slit in
the ground with a horizontal cut at the bottom. The object
is to make the ground on both sides of the vertical slit
fall back tight about the stem and the roots of the plant
after the plow has passed.

Simplex planting speed is 1200 per hour. The Duplex
speed is 2500 per hour, The average cost with Simplex,
including all expenses, is $3.13 per thousand. The aver=-
age cost with Duplex is $2.40 per thousand. The three-
year old transplants are best adapted for planting, with
an 80% survival of 75,000 trees in spite of dry seasons.

The machine will work on steep slopes, rough ground
and areas with scattered brush, This machine, by reducing
planting costs has become a great incentive to increased

planting activities.

THE LAKE STATE REGIONS.

A thousand miles west of the Northeast Region lies
an area whose origin is similar to that of the Northeast
Region, It is comprised of three states -- Minnesota,
Wisconsin and Michigan. The 20,000,000 acres of land,
denuded by repeated logging and burning, are suited to
no other purpose but the growing of trees, This area

is one-third of the total area of the three states. Up
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to 1926 only 33 per cent of the area had been reforested.

The climate, topography and soil vary locally, but
as a whole are comparatively uniform. The rainfall of the
region varies from 25 to 35 inches a year. The snow fall
is considerably heavier in the fearther north, varying from
44 inches to 117 inches, and the temperature of the region
often falls as low as 30 degrees below zero.

The forest belt consists of three zones -- the spruce=-
fir forest of the north; the Maple-basswood-hemlock and
the Norway pine-jack pine forests of the central zone; and
the White pine-oak-maple forests of the southern zone., The
greater part of the region is covered with glacial deposits

' which form an array of hills, valleys, plains, ridges,
swamps and lakes which are characteristic of the region.

The differences in the soil, which range from droughty
dune, beach and outwash sands, to 0ld lake beds, muck and
peat of the swamps, form the underlying differences in the
forest growth, and are of equal importance in forest plant-
ing.

The species principally planted are Norway pine, 60%,
White pine 25%, Jack pine 7%, Scotch pine 5%, Norway and
White spruce 1%, and all other species 1%. Seventy per
cent of the planting so far has been done on sandy soil
which has been repeatedly burned and of which erosion has

taken its toll.
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The basis of planting technique is a thorough know-
ledge of the species, understanding of the size and age
of the trees to be planted and of the best methods of
planting, how to space between the trees, number of trees
to the acre, and what species should be planted together,

In selecting a species we must consider planting site,
use to which the wood will be put, the rate of growth,
value of the wood products, susceptibility to damage by
insects, disease and othercauses, Here may be mentioned
the types of soil and the trees which are recommended to
be planted thereon:

l. Dry, sandy land, with Norway and Jack pines,
2. Better sandy, moist soils, Norway pine, Nor-
‘ thern white pine, White spruce and Red Oak,
(Quercus borealis).
The original species should be planted back if possible.

The planting season may be either spring or fall, for
large quantities have been planted in both seasons with
excellent results, The size and age of planting stock of
Norway pine 2-0 and 2-1 stock is recommended for brushy
sites, For Northern White pine 2-1 transplants or 3-0
seedlings are recommended; while for White spruce 2-1
and 2-2 transplants are suggested. For Jack pine (Pinus

banksiana) and White ash, one year seedlings, and for

Cottonwood one year rooted cuttings are found the most

satisfactory.
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We can see here that there is a tendency to plant
small, young stock even though the site may be con-
sidered unfavorable., The reason is that young stock is
more easily adapted to new conditions of planting site,
is cheaper to raise or buy, is planted more quickly and
more cheaply since unskilled labor is used with good
success, and finally, a larger return can be expected
from the investment.

Different hole, slit and furrow methods of plant-
ing, and combhations of all of them, have been tried in
an effort to establish plantations at a mimimum cost
without sacrificing survival or favorable development of

. the trees, All have given satisfactory results when
practiced by reasonably competent crews under good super=-
vision, The hole method is adapted to all species and
all sites, since the mattock and grub hoe can be used on
both rocky situations and sandy areas.

In *the furrow method 4t can be combined with the
hole or slit method, theﬁﬁ#@;ew eliminating the time spent
in clearing away the sod. In the direct furrow method the
roots are spread out in the bottom of the furrow while the
stem is held against the side of the furrow, ILoose soil

is then pulled over the roots and firmed by hand or foot,

and a layer of loose soil is added on top by plowing
another furrow against it., Where it can be applied it is

‘ quick, cheap, and easily practised by unskilled labor.
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In the slit method a planting bar, spade or mattock
is used., The planting bar consists of a steel wedge eight
inches by twelve inches long, three inches by four inches
wide, and three-eighths of an inch thick at the top, on
a galvanized iron bar with or without a grip handle, and
with a step attachment, The bar is driven vertically into
the so0il with a single stroke to the depth required, pushed
forward to an angle of forty-five degrees, slipped slightly
downward to get a new hold at the bottom of the hole, and
finally brought back to a nearly perpendicular position.
This forms a rectangular hole into which the roots of the
tree are lowered. The roots are shaken out, and the slit
is closed by another thrust of the bar behind the plant.
The planter then closes this last hole, to prevent excess-
ive drying near the roots, by a thrust of his heel as he
steps forward.

The method has been criticized because the roots are
all placed in the same plane , but investigation shows
that the roots grow out evenly in all directions in the
sand soon after planting. It is adapted to loose soil
better than to heavy, sticky soils., It is also better
adapted to small stock than to larger stock with bushy
roots, It is a cheap and a fast method of planting.

Growth and survival of the trees shoﬁld be weighed

with the cost in the choice of a planting method. S1lit
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. planting is the least expenaive. Plowing the furrows adds
little to the cost because it is largely compensated by
the reduction in the time for actual planting. The hole
| " methods are slower and much more expensive, and are just-
ified only in extremely bushy or rough sites. The trees
should be planted in furrows wherever plowing is possidble,
By the slit method a man will plant 1000 to 2000
trees per day, and the cost will be from $4.00 to $4,50
per thousand. By the slit furrow method a man will plant
1500 to 2000 trees per day at a cost of $2.50 to $3.00 per
thousand trees. By the dug hole method a man will plant
400 to 600 trees per day at a cost of $8.00 to $11,00 per
thousand trees. Six by six spacing can be recemmended for
most species planted. The percent of survival ranges from
80% to 95% depending upon the method of planting used and

the favorableness of the season.

‘ The cost of planting stock 1-0 Jack pine is from $.75
to $1.00 per thousand trees., For Norway pine 2-0 the cost
| is #1.50 to $2.50 per thousand trees; for White spruce 2-1
or 2-2 the cost is $3.50 to $10,00 per thousand trees and
for Northern white pine 2-3 or 2-0 the cost is $3.50 to
#$10,00 per thousand trees. Thus we can readily see that
seedling stook is much cheaper than the transplanted older
stock.
The age of merchantability for Norway pine is sixty

. to eighty years and the yield is from ten thousand to

twenty-five thousand board feet per acre. The age of
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merchantability for Northern white pine is sixty to &ighty

years and the yield is ten thousand to twenty-five thou-

sand board feet per acre. White spruce is merchantable

at fifty to seventy years and yields twenty fo forty cords

per acre. Jack pine is merchantable at thirty-five to

fifty years and yields twenty to thirty-five cords per acre.
For this region we have the most complete set of prac-

tical information obtainable and it is based on actual

experience and field data.

NORTHERN ROCKY MOUNTAIN DISTRICT.

Aggin we go 1,000 miles west of the Lake States
Region a%d find a forest region which occupies the moun-
tain slopes above 5,000 feet to timber line at 9,000 feet
to 11,000 feet., The topography is uniformly rugged and
steep. The precipitation varies from 12 inches to 20
inches per year, and the climate may be classified as se-
vere, giving a short growing season for tree growth. The
greater portion of the forested area has been set adide
by the govermment for National Forests, and the private
timber holdings are somewhat small in extent and have
little effect on the national timber supply.

The forest is largely composed of Ponderosa pine
(Pinus ponderosa), Lodgepole pine, and small quantities

of Douglas fir (Pseudotsuga taxifolia), Engelman spruce

TR R REER TR AR o b
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(Picea engelmanni) and White pine (Pinus monticolae).
There are vast areas of pure Lodgepole pine; above the
timber line the forest is of a broken nature, and at high
elevations are found open parks.

Owing to the large number and size of the burns in
this region planting must be resorted to if certain areas
are to be restocked., The northerly climate, the low rain-
fall, the high altitudes and the short growing season all
combine to make the season's growth a short one, and the
rotation ranges from 80 years to 120 years.

In this region there have been no recent changes in
planting technique., The slit method is the one most com-
monly used., The species which are being recormended for
planting, depending on the site, are White pine, Ponderosa
pine and Engelman spruce. Transplant stock is used prin-
cipally; 1-2 and sometimes 2-2, Very little seedling
stock is used at present owing to the better survival of

the larger stock on severe sites.

The planting is divided about equally between spring
and fall, Spring planting is somewhat favored, but there
are administrative reasons for an equal amount of planting
being done in the fall. NMany of the sites are not acces-
sible in the spring when planting spruce and White pine
on the high north slopes. So the work is divided about
equally between the two seasons; since either season is

short at best, and the work can be handled more efficiently
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in this manner. The average cost is approximately $8.00
per acre using the standard spacing -- 8'x8' (680 trees
to the acre.)
There have been many large experiments carried on,

but no definite reports have been collected.

SOUTHERN ROCKY MOUNTAIN FOREST.

This region occupies the southern portion of the con-
tinental divide, with its associated high plateaus and
ranges..

There is no distinect line of demarcation between this
region and the Northern Rocky lMountain Torest, but they are
separated because of the preponderance of Pond¥ga pine,
which comprises about 90% of all the merchantable timber
in the Southern Rocky Mountain Region.

The region is characterized by relatively high ele-
vations, broad desert plateaus between mountain ranges,
hot, dry climate and rainfall exceedingly low (from 5 to
20 inches per annum).

The principal industry of the region is grazing, with
the lumber industry on the increase. lMost of the forested
areas are in the National Forest, as is the case in all
Western areas. The government is paying gspecial atten-
tion to stream protection, and to the permanent upkeep of
the sheep and cattle ranges, as well as to the timber pro-

duction, ort
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Characteristics of the forest are: practically
no forest growth below the elevation of 5,000 feet;
exceedingly slow growth; dominance of %%$$§§ pine;
difficulty of reproduction; and the fact that the prin-
cipal forest growth is limited to the higher elevations
and northerly aspects.

The bulk of the merchantable species of Yellow pine
is found between elevations of 6,000 to 8,500 feet, yield-
ing 3000 to 5000 board feet per acre. Trees average 18
inches in diameter and %0 feet in height.

Due to the hot, dry summers and the comparatively low
rainfall, reproduction in this‘region is exceedingly dif-
ficult, and it takes a rotation of 160 to 200 years to pro-
duce a saw log of merchantable size. ZFor this reason this
forest region will never be as important in the sense of
being a large producing center and a source of the nation's
timber supply as some of the others., It will be important
locally because of its close association with the grazing,
mining and agriculture of the region.

For the last fifteen years there has been very little
planting, because there are other regions in which growth
is more rapid and the planting of trees much more profitable.
This region, therefore, has done little in developing new
methods; ard new ideas on the subject come principally from
the other regions, where much planting work is being done.

In this region approximately 25,000 trees per year are being
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planted, and this is largely experimental, and is being
done on many areas by the regularly employed Forest Per-
sonnel, Planting small éreas brings the cost per acre to

a very high figure, averaging from seven to fifteen dol-
lars. In this work quality of planting rather than quan-
tity is stressed. The goal is the making of observations
on various sites which will enable the service to state
definitely which areas can be planted with expectation of
success, and which will not pay for planting.

The question of species must be settled by an examina-
tion of the area, determining the species which are natural'
to that locality, conditions of soil, site, exposure, etc.
Exotic species have not proven desirable in this region.
The question of age varies with the species and locality,
and can be determined accurately by experimental plantings.
The following are recommended on the basis of planting and
cost: Ponderosa pine 2-1; Douglas fir 3-0; Engelmah
spruce 3-13 ILimber pine (Pinus flexilis) 2-1; Brittleconme
pine (Pinus aristata) 2-1., The age of these species holds
true to the fact that on thé more severe sites better re-
sults are obtained by planting larger stock. The stocking
is approximately seven hundred to the acre.

The two methods of planting used are the "slit" method,
in which the dirt is forced aside and forced together again
about the roots of the tree; and the "dug hole" method,
which makes a hole by removing the soil, which is replabed

by hand around the roots of the tree.
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The dug hole is used in heavy soils or dry locations
where the soil has a tendency to bake and conditions are
more severe, The slit method is used in most places where
conditions warrant, because greater speed is accomplished
in planting. In either planting method the planter car-
ries his own canvas planting bag, digs his own holes, and
plants the trees. The average number planted per day per
man is 500 to 600 transplants with the deep hole method;
with the slit method a thousand per day can be planted.

Planting seasons ordinarily begin the early part of
April, depending upon the elevation of the areas to be
planted and upon weather conditions. April and May furnish
the moisture to carry the trees through the usual dry June
days before the midsiummer rainsg therefore planting should
ordinarily be done only in the months of April and May. The
per cent of survival varies from 60% to 80%, depending on
the species, It is the practice to consider an area sup-
porting 250 trees per acre as being fully stocked. It is
also accepted in this region that an area supporting 100

trees or more per acre does not need planting.
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CONCLUSION.

Throughout all the literature which I have consulted
tsere has been recorded a tendency to plant only those re-
gions which are most suitable for the growing of trees.

The species recommended for planting was in all cases
that which grew naturally in the region rather than an
imported one.

There is little planting being done at present by
private concerns, owing to economic conditions,

Wherever the region will warrant there is a tendency
to consider in the planting of seedlings:

1. Expense of growing

2. Freight charges

3, Handling facilities

4, Planting speed per day per man.

The comparison is based on the percentage of sur-
vival for every dollar expended.

The age class planted is directly proportional to
the severity of the planting éite.

The planting period is as a rule indirectly propor-
tional to the length of the growing season, The longer
the growing season the shorter the planting period, as for
instance in the south the period of dormancy is approxi-
mately one month -- January, while in the Northern Rockies
the growing period is short and the planting period is from

four to five months, depending on physical conditions such




TP
as snow, frozen ground, inaccessibility, etec. The planting
cost also varies with the severity of the planting site.

There are two new developments in tree planting. One
ig®the plowed furrow method described in the chapter on the
Take State Region, and the other is the Champion Tree Planter.
The latter is discussed in the article on the North East
Region., These two methods are both fast and economical, but
their use is very limited.

A number of the states (Pennsylvania and New York)
are now buying up denuded land and creating state forests.,
The public is gradually coming to recognize the necessity
of growing its own forests. Private capital is still evading
Torestry as a business., lNuch literature has been gathered
for publication, but owing to the new economic program it
has not been published.

Out of the new Forest Conservation program may come
aid to the many areas in the east which need reforesting.
Tiven now it is conceded that private forestry is gradually
giving way under the present economic order, and that many

areas will of necessity become State or National Forests.
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CODE ADDRESS "'FORESTRY" 75 P.O.BOX 3319

BOARD OF COMMISSIONERS

OF

TERRITORY OF HAWAII

1428 KING STREET
HoNoLuLu,T.H.

March 6, 1933

Mr. Herman Dill,
215 N. 26 St.,
Corvallis, Oregon.

Dear Sir:

I had hoped to give you the information requested in your letter
of December 1, 1932, sooner, but have been so busily engaged in writing re-
ports and with field work that I have been unable to giveryour request an
attention until now. And even now, I feel that I cannot give adequately
all of the information you want, but here goes. TWe have practically nothing
new in print which I can send to you but I am enclosing copies of some special
information which may work in with what you want.

As you perhaps already know fwe cannot use the bare root method of out-
planting here because of our drying winds-and-sun. All planting is with a_
ball of earth around the roots and this naturally brings up the expense. I
Tack figures of any value on costs and regret that I camnot send them to you.
ASTTor success of planting, however, I think that Hawali stands quite high and
on this subject I refer you to pages 44-46 and page 63 of the enclosed Biennial

“Report for 1929 and 19%0. P

This lists the species used and these are quite numerous because we have
planting sites from sea level to 6,000 feet elevation and rainfall from
over 240 inches per year. Practically all of our plants are under 1 year of.
age having been transplanted once in the nursery from flats when they are about_
three months old to other flats or to individual tins which are discarded at
the pineapple canneries and are available.free of charge.

We plant throughout the year whemever the showers.meke the soil moist

i

We are lately using more flats for our transplants rather than tins because
less soil in this manner has to be carried into the field and costs are thus
cheapened. This Division planted 320,263 trees on government lands in forest
reserves in 1931 and 348,008 in 1932. This constitutes about one third of
the total planting throughout the Territory.

ll If there is any other specific information you desire, please write to

me again. =
Very tr? Jours ’ { :‘T'/fé'*i STAI

NI E IR B POREEY Territorial Forester




CODE ADDRESS 'FORESTRY" P.O.BOX 3319

TERRITORY OF HAWAII
BOARD OF COMMISSIONERS OF AGRICULTURE AND FORESTRY

HONOLULU

September 20, 1832,

Tree Planting Policy

drs bruce Carteright :
Chairman, Cosmitbee on Planting Pelicy
Honolulu, T, H,

Dear Sirs

|
|
Iz response te the request made of me ad the meecting of the
comaitbee on Tree Flanting Policy, held in Hr, Rice's office this
- morning, I have the homor to sutmit the followlng comments on the
proposd report of the comaliles dated Septemver 13, 1332

1. !m 2 of Committee's report, psragraph 5. Comcenirate watecrshed

- e m,&ﬁ‘»m»mmhgmm X Cak and

planting en mt landes in forest reserves is not the
simple operation that it mey seem offhands It 48 & combinction eof &
mnwymlumaﬁmnm&mtmam-dmdnrkumtm
harmony and of many obstaales which must 'e overcome, 4f successful
are to be ob s For preof that the appropristions for tree
planting in the past have been well spent and the tree planting in
forest reserves has been a success, please aee "Success of Tree Planting”

reserve plantings are as followss
hlmmuvasuduhmatuﬂamalo
Z¢ Germinating power of seed and ease of propagatiom.
3+ Hardiness of tramsplands in outplanting operations,
4s AbL4ty of tramsplont to take hold im planting site and
‘ put on satiefaetor; growth in spite of wiad, drought, elc,
} a.vnmdmmmunrummrwmxy

for timber,
8. Adlity of species to reproduse itself maturally.




- Sone of the eonditicns smf-rmd!.ns planting operations in forest
ms are 20 followst :

I Lyamminy S Ciieplaate &4 kleviny 15 quantity st time they
: are needed.

2. soil moisture conditdens at time of planting,

S Aw bility of laber for setiing out the transplants.

4 ummaw of the planting site.

mu'ﬂuabmemdiﬁmmtbohmmuuanwhm
successfful resulte in truphnung at reasonably low cosd.

mmwmurmhm o - ha ¥ '
obtain sufficient seeds of this tree locally and at very low cost so that
we have been sble %o raise it in alundance 'ut the tree stands stremg

Mmﬂ mmmuu.mmuwamuama
wﬁt and inoreass copiatian, Wa on dm% any ﬁh

: tie ' azmnaumumumwnmmmmof
dl’kouxvood. In my opinion 4% would be difficult soon to find o

substitute tree which would hold up to all of the sbove specifiostions.

WHITE ASH seed is availatle in quantdty in the late spring almost
every year from old trees in Makiki Valley and is resdily handled in the

-mm,m.uwmwmmm, bntmhommmmw

tustions am mt xnumucrmm

mmmmmm-uuwmmumpmmezmumw
sites sultable for it.

mmmmmummz, M@-atmmam
year from loecsl trees but it prefars a dtn for favera'le growth snd our

_plantings of this epecies have been ! mmmnm. Its high

mmmntrwm“n 349-555 in "The Hawalien Plangers’
Record® July 1926, (Vol., XXX, Nos 8) an article oo "Exotic Trees in
Havadd® by Dr. H, b, Lyon in wvhich he points cut the vulue of the Paperbark
Troe for the production of Cajeput oll from leaves and twigs,of insulating

material sbout refrigeraters and steam pipes from the bark, and the
predustion of a hard, close-grained wood slmost imperdshaile im the groumd,
resisting temmites, which is excellent for femce posts, whari piles, ship
bullding snd verious artisans' work,)

This Division would be gl»d to use in qmﬁ;tyttm of greater

timber value than the three mentioned above vhich will stand up to the
many specifications outlined above and has been working orn the propositiem

i




’mm:muot'mumnmmnmmammm
requirements involved in planting work.

mmummmuwemumm)m
extensively. It is an excellent dual tree tub the seed
n.m.imw uﬂ(mot be mem of low viabildty.

Experiments made on various sites so far, and these experiments
mﬁkmuub«oﬂ‘;«usfwuﬁm resulbe, show
that the Brushbox and Turpentine trees are promising us dual purpose
troes sinoe both have & high timber walue. Lack of a chesp seed supply
has prevented more extensive use of these two trees thua fer and the
drashbox will not withstand sites where the wind i= severe. : -
th

; In sceordence with the suggested recommendation of the committes,

: I will be glad to have these experiments carried further se that

mliﬂcnmmﬁuhhmﬁamgmkn trees which have
;mmmvau.

2«  FOOD PRODUCISG TREES.

This Division will be glad, as suggested, to give grester attemtien
to the planting on government lands in forest reserves of trees having a ¥
food value, Whether 25% of the planting could be devoted to suoh trees /
is problematical becsuse of the following limitatioms.

om.y,m&swmmmmumummw 1% would be a
mmdwhuﬂmmztﬂumm.)

mwmormlmmwwm
bom xdgh-alluyial goilg which are eonstantly well aglsisned.

,—m omuvuymmwatmmpsd. A glance ab

show that enly at Walahole and at Hauula are such sites
Mmmanlmm%wahm. n account of the
inland situstion of our forest reserves, the planting of cocomuds would be
a waste of money. Such planting must be confined to littornl aites where
the coconut tree will thrive it there are me such sites in the forest
muﬂhm’mmﬂ, the Nanamule Forest Reserve im Puna,

(ne breadfruis tres is sbout the most diffiouls tree to secure in
meunghmu,mmgmuds, it must be reproduced
mm,m&hmplmm stock of sufficient size from roots

-




ps requires an expensive layout of capital ‘ecause the trees must
to two years in the marser; before they are ready to

: been the reasen for the standard price of §86,00

for a2 young bresdfrult tree. Inummtans,mm“wbnnw

be carried to the planting site in large containers and they

¢ %o be cultivated until safely above ths surreunding vegetation.)

: &smo:ummrwmmnntsupammuum
diaposal %5 limited but in sccordance sith the desire expressed by the
Commi ttec, this Division would be glod to make every effort to secure
as much material ez is available on sll of the lalands whers we operate
for the purpose; within our financisl mesns, of producing es many young
breadfrult trees as possible for planting on avallable sites in forest
TeSeTVESs How many young breadfrult trees can be produced under the
difficult eiroumstances it is impossible to tell and 4% would he umfalr
to promise the production of a fized amount. Ihe project, with your
consenty will te started st once, however, and ever; effort made for its
successs An offhand estimabte, however, leads me to “elieve that the
stock of young breadfyruit trees xhich it will be humanly possiile te
produce will be in the huadreds rather than the thousands.

ds brought out in the committes me-ting, the(plmnting of mange
trees in forest reserves! fer food production(is inadvisaile tecause of
the dlight)which almost invarisbly attacks the inflerescence and provents
frefting. It is my cbservatlon that vhemever there i3 amy frult os
mango troes in forest reserves, shich is rare; it either falls te the
ground unused ss foed for humans and creates & breeding place for fruit
fliez or is eaten wnripe by children with unwholesome results.

During the past calendar year the Divisien sprouted snd distriiuted
over 3,500 cocomut trees in three of its nurseries. Of these 1,086 were
pmmowmmatmmsmmmmmmmmm
Hamawale reserve in Puna, To foster the more sxtensive planting
coconuts on privste lands nesr the shore, it will be tmnfﬁi:
Pivision to increase the oulput from cur murseries htut there will
mw&bh:liﬂtmtaoamtmﬂmm@rn& Huts
for 10,000 coscnuts would cost $800, Large purchases like this ure
beyond cur present means. The rmnaing expenses for the Divizien of
Forestry, exclusive of automobile allowances amounting to $511.87, for
Auguat 1932, were necessarily as low as $418,41. It would tharefore be
mtefmmﬁmhspm-wlmmprmmrn
planting. An attempt will be made to mect the situation by contriiutions
otﬁpowmta&mnivaumsmmuhsmmtw
planting on private lands mear the shore. 4n surplus stock of breadfruit
trees could probaily by &rrangemen’ be planted on private lande in favorable
situationa. 2




Sa PLARNTING PROCGRAM,

In the pasty I will admit that the Division of Forestry has
folt its way rather than followed a definite, hidebound plan in
carrying out its tree planting program. Mambmmnrlwt
necassary for several reasonsy dependant upon the amount of appro- -
priations, the availability af lsbor near the planting sites; and the
necessity of keeping on our payrolls men who have Leen employed for
long terms of service, in uddition to conditions concerming the

‘selection of apecies fnrplmﬁagune%fcrﬂznamﬁrﬁmpaef

this letiers

1 am pow pgrepering 4 working plan for the menagement of all
governmant lands and private lands under our coutrol im all the fore
maofm?uﬁm;mwmmm&muhh
of tree planting snd fencing exposed loundsries snd ,
maleu these twe lines and in eradicating destructive
It iv my plan to have this working plan bring out the most
sasential work o hmmnamemmmmwuu
appropriution tudgel estimate, which is due in October, on the
a8 brought cut by this plan, hsmdmwmtmunfmu
mmummwmtumum It 43 respectfull; suggeated
that the Committee consider this fortheoming working plem as & subetitute

for the muggested plmnng program,
4. INDISCRIMINATE PLANTING,

(In a11 of eur plantings, solid stands of trees of cme certsin
species are now planted together and no mixed planting is undertakem.

E

- We do not yet know enough about the silvicultursl requirements of the
-various specles ae to shade tolerance, root competition, etes so as teo

be able to umdertake anmy mized or "indiscriminate” planting with
assurance of sueccesss )

The sbove information and suggestions are precested not in any
Mﬁofmmtmtmmrﬂwdtmwpmwtxmmm
of the present complexities surrounding tree planting in the forest
TeBeTVEE.

In closing this lengthy mm, for whieh husble mloﬁu are
made, permit me to summarise the above dlscussion with the following
suggestionss

1, In the effort to determine upen and use, in watershed planting,
troes of greater secondary value than the silk cak, white ash, and
paperbarky which will meet 48 well the exacting requirementa of our
planting sites and conditions of stock produchion, the present

e
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experiments of the Division of Forestry with other more valua'le
species of trees shquld be contirmeds

2+ The Division of Forestry will make every efford to produce young
breadfruit trees in quantity for planting on sudtaile sites im forest
reservos and on privately owmed lands; will mske special efforts e
plant kukui outs on all faverabls sitee in forest reserves, and increase
within ibs wesns the production of young cocomut trees for distrilution
to private land owners sho will plant them in fsvoraile sites near the
shores

8, The fortheoming working plan of the Division will include a
ymmmmmmmm@nnnmmmmmwuﬁnu
will be hased.

4y The present poliey of planting in pure stends i.e. one species in
s bloek will be conbinued.

Vory truly yours,

Ce &, Juad
Territorial FPorsster




