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INTRODUCTION.,

For the past two years I have been interested in the utili-
zation of waste lands, especially the flood lands that boarder
most of our larger streams. It is with the second objective in
mind, of conserving and utilizing these waste lands that I present
this paper, on Short Rotation Forest Crops., The primary objective

is of course to produce the greatest value in the shortest time,
( SHORT ROTATION FOREST CROPS.

I believe that tnere are a few things necessary to all short
rotation timber crops. First, that there must be a market for the
products that it is desired to produce. This means a marltet for
small products., This market may already exist or have to be
developed. The market in the future should be free from competition
with natural grown products or synthetic products., It is obvious
that a Christmas tree plantation would not do well in a region
where there is a large supply of wild trees near by. Naturally,
if the plahtation is clowe to its market it will reap additional
profits because of decreased cost of transportation, It is usually
desirable that the crop be grown within trucking distance of the
market,

Rapid growth is another essential for éhort rotation crops.
This means that the species selected for the crop must have the
inherent ability to make rapid growth during its early years,

- This also means that the plantation should be located on situations
suitable for rapid growth, Further, the species selected must'be

easily and cheaply propagated and established,



Some things that are desirable in shott rotation forest crops,
but not absolutely necessary, are given below. If the crop can be
produced on land that is not being otherwise used, it will increase
the productivity of the region just that much, These crops can
often be placed on long corners and odd shaped pieces of farm
land. Rocky or infertile lands, flood lands and other low valued
lands can be made to produce incomes that compare favorably with
farm crops on good agricultural land. |

Some of these crops can be made to check erosion on steep
land, They may act as wind breaks in wind swept countrys. They
also serve to build up the soil by adding a rich layer of humus
to the soil, Where Black locust is planted, nitrogen is also
added to the soil, It can be readily seen that these short
rotation crops can easily serve a dual purpose. If they can be
used in this manner, it is highly desirable to do so,

If the crop is 6f the nature that it allows of cultural
treatment and harvesting during the dull season of the year, it
is advantageous, in that it allows a better utilization of the
managers time., If the crop is run in commection with a farm and
the pruning, cultivation, and harvesting can be done in the winter
when farm work is at a standstill, it creates a well rounded
program of work for the year, as well as bringing in an income
just when it is most welcome,

It is desirable that the crop be easily and simply managed.
Difficult crops to produce, run up the production costs and this
reduces the net returns,

Let us now consider some of the more ousstanding Short Rotatio



Forest crops as well as some that show possibilities when managed
on short rotations, Crops that can be considered in the first class
are Christmas trees, Black locust, and Cottonwood while Cascara,.
Blue Gum, Red Alder and Southern Pine fall in the latter,

CHRISTHMAS TREE PRODUCTION,

General: Christmas tree production as a sidelline crop should
prove profitable in manyvlocalities, both as a source of cash and
as a means of utilizing waste land on the farm. If desired such
production may réadily be combined with forest planting for timber
production also. This is done by using the Christmas tree stock
as filler for the timber stock.

This crop fits into the farm program very nicely. The planting
can be taken care of in the early spring before other crops can bhe
seeded in, The cultivation can be done during slack times in the
farm program. There is nothing exacting about the time this should
be done. It mearly keeps competition down and conserves the moisture
The narvesting and marketing comes at a time when all farm activity
is at a stand still. PFurther, it brings in an income at a time
when a little cash is very welcome,

This crop offers an excellent chance to utilize old fields
that have 5ecome exhausted by years of cropping. 0dd corners
and excess pasture land can be put to good use., The erosion problem
on cultivated slopes can be checked,

Ideal Location: It is to be expected that some parts of the
country is better adapted for Christmas tree production &han others,
Plantations located a long distance from the source of natural |

grown trees have an advantage over the plantation that must



compete with the natural product. The plantations should be witnin
trucking distance of large centers o?ypopulation as this greatly
reduces transportation costs, Plantation trees may offer some
advantage over natural grown trees where heavy snows force the
cutting of trees from a month to two montns before the holidays.
Natural grown trees under these conditioné must be stored, bundled
closely together and shipped considerable distance., This means
that tne trees have poor shape, or may be broken, that they loose
their odor soon after coming into warm rooms and that their needles
are soon dropped. Tne Plantation tree, because of its'nearness to
the market does not havé to be bound so closely and for a long
period of time, consequently it has good shape, little breakage,

a good odor for a long time and the needles stay on when they are
taken into warm houses,

Ideal Tree,

Trees to be ideal Christmas trees for plantation purposes
should have the following characteristics, They should be symm-
etrical with a dense, compact crown. This means thaf the iree
'should not grow too rapidly. On the other hand they should grow
fast enough to keep the rotation as short as possible, The
branches should be stiff enough to carry the weight of the decora-
tions. The tree should have a pleasant odor that 1ast§,as the
odor of the tree adds much to the Spirit of Christmas, The leaves
should stay on the tree while the tree ié indoors. And lastly,
the planting stoeck should be rather cheap,

Trees that have been used are Norway Spruce, Picea excelsd;

Blue Spruce, Picea pungens; White Spruce, P,glauca: White fir,



Abies concolor; Deodar Cedar, Cedrus deodara; Douglas fir, Pseu-
dotsuga taxifolia; and Eastern Red Cedar, Juniperus virginiana.
The Spruces are the most favored, especially the Norway Spruce,
This is because it is the cheaper to purchase in the nursery and
also because it makes slightly more growth,

Planting Stock.

It has been the practice to use 2-2 or 3-I transplant stock
in startiqyplantations. It is felt that the seedlings and young
transplants can be given better care in the transplant beds than
when e8ét out in the plantation, A practice that has been used
successfully, is to purchase 2 year o0ld seedlings from the nursery,
then set these out in transplant rows or beds for two more years.

A saving of from 8 to I2 dollars is realized by this practice.
Preparation of Site,

It has been found that if cultivation is contemplated, that it
pays to prepare the land before planting. All siteg except those
subject to erosion should be plawed and harrowed, It is found that
this practice greatly reduces the cost of planting and also reduces
the cultivation costs for the first year,

vPlanting.

Planting is usually done in the early spring, as soon as the
frost leaves the ground but before growth starts, A spacing of
about 3by3 feet or 4by4 feet is{usually ﬁsed. Planting should be
followed by cultivations made often enough to keep competition due
to weeds to abminimun, and to conserve moisture in the soil. It
was found that cultivation caused the crop to ﬁature about 2 years

earlier than a similar uncultivated crop. On steep slopes cultiva-



tion should be avoided because of the danger of erosion, On lesser
slopes, the cultivation should be with the contour to lessen the
chance of erosion, The ease of cultivation woudd be greatly
helped if the trees were planted on the contour also, Cultivation
need not be continued after the second or third year,

The lLength of Rotation:

The length of time that is necessary to mature a crop depends
upon the site, the inherent growth rate of the tree, and size at
whicn tne tree can be marketed. This last factor has a marked
effect upon the length of rotation,

There is now a growing demand for trees from one to three
feet nigh, to be used as table trees in apartment houses and stores
It takes from one to three years after planting to produce trees
of this size, The largest demand is for trees from four to seven
feet high., Norway spruce this size result in from four to six
years after planting, Other species require two to three years
longer, Trees of larger size find a ready market to lodges,
schools, and churches at good prices. This crop is not peri;hable;
trees not sold this year can wait for next yeaf. The whole
plantation does not mature at one time, A four year old plantation
in the Middle West had trees on it as small as six inches and also
marketable trees upon it five feet tall, In other words, they
could start to market their crop after four years, It is probable
that the rotation should not be longer than ten to twelve years,
Markets and Marketing:

Perhaps the best market is the local retail market, Small



plantations can be marketed entirely to the local peasple directly
and thus realize the wholesale and jobbers profits also, In the
Middle West, six foot Norway Spruce trees retailed at one dollar
each in many of the larger towns{(I930). In the same rTegion and at
tne same time, trees from four to six feet tall brought ten to
thirty cents and trees six to eight feet tall brought thirty to
forty cents wholesale, This wholesale market is through stores
and general produce markets, Grocery companies in the Middle
West handle large numbers of trees‘each season,

The narvesting process is a simple one. Pruning saws or
shears are used in cutting the trees. They are cut as closely as
possible to the ground, It is desirable that a sguare cut be
made so that the tree can be easily fastened to the stand,

As the stand begins to open up, and large holes appear here
and there, it is often the practice to set out new transplants
near tne stump af tne old tree.,

Returns to be Expected,

The costs will vary with the manner in which the land is
prepared, the efficiency in which the trees are set, the amount of
cultivation that follows, the rate paid for labor and the distance
from the market,

A quarter acre plantation in Ohio, which had been plowed,
harrowed, planted to 2,720 four year old transplants per acre,
and tnen cultivated for two years, had the very high gross yéeld
2r#1,258,00 for the 4 acre. A little less than one half the trees
remained on the area to be sold the following year, These trees

were sold retail and averaged nearly a dollar a piece, The total

cost

of formation and marketing the trees was less than $goo; (}?23—/725\

y



This shows what may be expected on small areas where a local retail
market can be tapped. On large plantations, thisykind of market-
ing would be much more difficult,

In Michigan a plantation was establiehed for $I42,88 per acre
carried at 6% interest for seven years, the time of harvesting.

At that time the trees were sold at an average wholesale price of
30¢ for a gross yield of $734.40, This gave a net yield of $591,52
per acre over a period of seven years,

So far Christmas tree plantations have not been developed
extensively. There has been considerable work done in the Middle
West however, At the present time all indications point to large
profits in this industry if in the proper location., Also, the
tendency is toward bigger and more commercialized Christmases.

More trees are needed each year,

Literature Cited

Ohio Agricultural Experiment Station Bul,.392 44th Ann.Report
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BLACK LOCUST AS A SHORT ROTATION CROP.

Black Locust, Robinia pseudoacacié, is a tree which originally
had a rather wide range from Central and Southern Pa. on both
slopes of the Applachian Mts. to northern Georgia. It also ex-
tended into southern Illinois, It is now widely naturalized througg-
out the portion of the United States east of the Rocky Mountains,
It is also found to some extent in the West, maihly in plantations
and roadside plantings.

With this wide extension of its range came many strong and
conflicting claims for the tree.

It is generally noted for its ability to grow on rather poor:
sites, However, Mattoon advises against planting it on very sandy,
very wet,or very acid soils. Meginnis says," It is not only
particularly well adapted‘for growth on most eroded sites and clay
subsoils much too poor for agriculture uses, but, like most legumes
it also builds up the soil by contributing nitrogen. Contrary to
current belief, Turner found that'ihe tree made good growth oh
strongly acid soil at fhe Fruit and Truck Branch Experiment Station
of Arkansas,

The claims for this tree have not all been favorable, The /'
Alabama Experiment Station fouhd that the tree failed on eroded
or run down lands unless given frequent cultivations and unless a
complete fertilizer was used., They preferred their native pines
.because of their ease of establishment and rapidity of growth,

This tree is viewed with favor in most localities where‘it
grows well, It is generally’believed to do well on most soils

except very sandy, very acid, or poorly drained soils, It grows
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best on sweet or non acid soils. In its ability to grow on well «
drained locations such as on banks and hillsides Black Locust
ranks high among all native trees, ’Because of its ability to grow
on poor well drained soils and because of its fiberous root systen,
it is much used in erosion control work,

The rate of growth varies with the site and the c¢limate from
very rapid to very slow., In favorable sites and climates it should
grow one to two feet invheight and from 4 to %+ inches in diameter
per year after the first 5 years, In Idaho, the claim is for two
to four feet in height and one-third to %+ inches in diameter per
year on the average,

On sites and in climates favorable to good growth of this tree,
an ideal location on which to establish a plantation is on worn-
out farm land or eroded lands, On sites of this kind you not
only feceive the value of the plantation itself, but also the wvalue
of check on erosion and the soil building qualities of the tree itself.
Technical Qualitées and Uses.

First, let us consider some of the qualities of this product,
the wood., Tor convenience the qualities will be expressed in
fercentages; using White oak as the base, Black locust has a
shrinkage of 5ut 10.3%. This makes the wood very desirable for
insulator pins, tree-nails and other uses where shrinkage and
swelling must be kept to a minimum, It also has a "modulus of
rupture" of I28%, a "maximum crushing strength” of 133%, strength
as a beam or post of 163%, shock-resisting ability of 134%, and
stiffness of I45%., In other words it is stronger than White Oak in

every way.
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Another of its very desirable characteristics is its dura-
bility, In contact with the soil the heart wood will last from
25 to 30 years, TFurther, the sap wood is but a very narrow band
of perishable wood.

During 1926 tne five main uses of this wood in the order
given were, fence posts, insulator pins and cobs, mine timber,
wagon hubs, and poles. Tennessee, Kentucky, West Virginia, and
Virginia supplied about 72% of this output.

Besides the commercial uses given above there are the farm
uses, Farmers constantly make use of this wood for farm repair
material as wagon tongues, double trees, reaches, etc.

To show just how much of a demand there is for this wood"

I quote what an Insulator Pin Manufacturer says of the production
of Black locust in Idaho. "You cannot impress it too firmly upon
the minds of the farming community to raise Black Locust, as there
will be a strong market for it.

The Plantation,

There has not been a great deal of work done in the line of
plantations except in Idaho, In this state a large number of ex-
perimental plantings have been made, through-out the whole state
and it was found that it does fairly well in all parts of the state
below 4000 feet elevation and where there is more than I3 inches of
rain,

The Plantations are usually started by means of one year old
seedlings but rooted sprouts may be used., It is found that the
planting costs are much lower if the land is wedf . prepared before

planting., It was also found that better post production could be
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obtained from planting rather closely in a 6 by 6 or 7 by 7 spacing
This close spacing a2lso serves to keep tne Locust borer, Cylene
robiniae, in check, This insect seems to require sunshihe and
warmth, By close planting, the boles are shaded and his work

kept in check,

It has also been found that cultivation on young trees gave
greater height growth, more leaf production, and greater resistance
from the leaf miner damage. Generally cultivation is practiced
the first 2 or 3 years after planting. On dryer sites this period
is usually extehded a year or two.

According to Mattoon, this tree can be prepetuated by means
of sprouts on short rotations., The trees should. be cut during the
late fall to late winter in order to promote vigorous sprouting.
The trees should be cut to very low stumps in order to force the
sprouts to come from the root collar rather than from the top of
the stump.

Trees of the sprout crop will grow faster and can be harvested
at least 5 years sooner than those of the original crop. These
trees are also less subject to insect attack than were the original
trees due to their vigorous growth,

Returns to be Expected,

The only information available as to returns to be expected
is that taken from the University of Idahds Bulletins. This
information is based on more than 20 plantations scattered through-
out the state, Their returns are based upon fence post production.

In a farm woodlot study in the irrigated section of southern

Idaho a I4 year old plantation in the vicinity of Parma was selected
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as representative of the more than a score of plantatiops in
that part of the state. This plantation yielded I,I79 first
class, 785 second class,and 654 third class posts per acre.
These posts were figuredvto sell at forty cents for the first
class, twenty-five cents for the second class,and ten cents .
for the third class posts, This brought in a gross yield of
$733.25 per acre in fourteen years., 7 ‘ o

In another study of all the plantations of the state I7
were selected as being good samples. Plantations that showed
extremely high or low yields were rejected, The information
gathered from these I7 woodlots was averaged giving the follow
ing data, It might be said‘hene that the 40, 25, and IO cent
prices used for the three grades of posts were considerably
lower than the actual market price at thevtime.v The average
cost of establishing the woodlots was about $18kand this wa.s
compounded at 5 % interest., It was the aim of this study to
compare the yield of Black Locust with farm crops and becapse
of this water, taxes and rent were omitted because_it was:felt

that these expenses would be the same regardless of the crop.

Averages of I7 Black locust Plantations in Idaho.
: Posts per A.

Age Trees per A, Ave. height Av, d.b.h. #1 #2 $3 Total

12,9 782 48! 4,96" 856 659 841 235
Value per A, Annual Income
Gross Net ( 5% compound)

$591.50 $557.40 $ 31.88
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In connection with this study, it was brought out that the
average acre of Black locust land was probably poorer than the
avera ge acre of farm land and also that thg @rees prgbably
Treceived much less care than did_the farm crops. It is also
probable that the yield should have been some-what higher since
on three of the plots 5 to 6% of the matgrial had been removed
prexious to the sampling. On two other plots about 9 % had
been removed before the data had been gathered, while plot

No.II had 6I% of its material removed.

Growth of Black locust at Corvallis, ‘

In order to see€ how the rate of growth of Black locust on
the heavy acid soils about Corvallis compared with the rate of
growth of the Idaho trees, I took the heightrand @iameier
measurements of 20 trees in the unfertilized row of Prof.i
TeJ.Starker's plantation, These measurements were tgken~of the
trees as they came in the row, eleminating only the few which
were dying or which had been replaced by younger gtock.j This
plantation had been established seven years ago of one year old
seedlings. The trees were eightyinches apart in the rowsrwith
36 feet between rows., This spacing is not good for post pro-
duction., For this reason my comparison‘willknotrbe_an accuraté
one, Further more my sampling falls gar short pf being good
because of the small number of measurements taken and because
Qthe samples are all limited to one universe. Measurements
taken from the Local Plantation averaged 3,55 TInches d.b.h.

and 16,9 feet for height.
Growth of Idaho and Corvallis Blantations Compﬁvcdf ¢
Mean Arnwe!/ Heigh? Meanfnpewa/ Loasyeler~
Zdaho Flanlatisn 2727 o

Corve/fss FlanTatson 2./0" gt
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It is probable that thelrate of growth of the local plantation
is comparaple to that ot the Idaho plantation. _

The lower height growth and larger diameter growth of the
local trees may be due to tﬁe wide spacing which induced the
tree to branch earlier than they would have, had they been

more closely spaced,

Length of Rotation, :

At the present time there is little data present to indi-‘
cate the most profitable age at which to harvest this tree.
Information gathered so far by the Forest School of Idaho seéms
to indicate a rotation over 20 years in length, A rotation of
this length would require that the stand be thinned. These
thinnings would supply the farmer with fence posts and other

repair material,

Idaho Station Bul, I35

University of Idaho Bul, 2

U.S.D.A. Parmers Bul. 1628

U.S.D.A. Circular 131

Journal of Forestry May 1934 The Effect of Cultivation on
| Young Trees

Alabama Station Circular 73 March I935
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Cottonwood as a Short Rotation Crop.

Forty years ago, this tree, known as Cottonwood, Populus
deltoides, had almost no value. Now, the demand is in excess
of the supply. This tree makes very rapid growth on good sites,
twenty yéars being enough to produce timber of fair dimensions;

Because of its rapid growth and good technicaquuality
of the wood, this tree has claimed thevattention of forest
pdanters in many foreign countries. ZFrance, Germany, Belgium
and the Argentine have all experimented with this tree. The
French have developed varieties which grow more rapidly than
the original species. In Argentina, at the mouth of Parana -
River, a very extensive and lacreative industry has been devel-
oped by growing cottonwood on land subject to frequent in-
cindations. In that country, due to the scarcity of. timber,
boards two to three inches wide and six inches long find a
market. Trees that are ten to twelve inches d.b.h. have a value
for saw logs.

This tree is particularly well suited for a‘short rotation
?imber crop because it utilizes flood lands and new 1ands which
can not be used by other crops. These flood lands fpllqw'the
margins of all our larger slow moving streams and are pomposed
of rich moist soils in the main, The Mississippi River is
skirted by one hundred and fifty million acres of these flood
lands, over a third of which are suitable for cottonwood.culture.

Botanical Characteristics: Lét us consider briefly some of
the botanical characteristics of this tree, Populus deltoides
is commohly called Cottqnwbod but also is called Carolina

Cottonwood, Yellow cottonwood, White cottonwood, "3
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Big Cottonwood, Broad leaved cottonwood and Vermont Poplar.

The leaves are large, more or less triangular shaped and
deciduous. The bark of the younger stems and branches is
comparitively thin and light grayish yellow tinged with greeh,
The older trunks are rough and thick having deeply furrowed and
dark grayish bark, The flowers are dioecious and this fact
is important in that it has an effect upon natural seeding
practice, The female tree produces an abundance of seed
every year. These seed are light of weight and due to a downy
covering are able to travel a long way by wind,

S8ilvicultural Characteristics: The principal limiting
factor of this tree is moisture. It requires an abundance of
s0il moisture. It may make very satisfactory growth however
upon land lacking in surface moisture provided that the roots
are able to penetrate deeply enough to reach water., This tree
is not = swamp tree and will not do well on poorly drained
areas. The quality of the soil effects the occurrence of
Cottonwood but little. It thrives on poor sandy soils as well
as on heavy clay soils,

This tree is very intolerant. At thirty-five years,
with trees about twenty inches d.b.h. an acre will carry about
fifty to seventy-five trees.

This tree is not very susceptible to injury. Windfall is
common only on poorly drained areas where the long fiberous
root system is forced to the top. On exposed situations, there

is considerable wind breakage due to the brittle branches.
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Cottonwood suffers from three diseases, two o? which
check the increment and the other which may kill the tree.

A rust, Uredo melampson medurge is a 163? disease which cuts
down the amount of photosynthetic surface and hence checks
increment. A mistletoe, Phoradendron flavescens taps the sap
of the tree also cutting down the increment., A white rot
caused by Fomes applanatus, attacking both heartwood and sap
wood usually kills the tree. It enters the tree through
scars in the bark,

The tree is rather free from insect damage but is damaged
to some extent by animals and fire,

The chief source of animal damage is from rabbits, field
mice and cattle. It was found that where grass oT snow was
deep around the young trees, girdling by mice and rabbits was
greater,

Youné trees are veryrsusceptibel to fire injury due to
their thin bark. Older trees have a fairly heavy bark and are
quite fire resistant.

Technical Characteristics of the Wood; The wood of this
tree is not relatively strong but it is strong in propprtign
to its weight, It is tough and extremely 1ight_whenrdried.

It weighs 24.25 1bs. per cubic foot. The specific gravity is :
.38 89 (by Sargent), The fuel value is 5I% of that of White Oak,
The modulus of rupture is 84% of that of White oak, while the
modulus of elasticity is 67% of that of White oak., The wood has

a clowe even grain and is quite porous. It is moderately hard.

SCHOOL OF FORESTRY
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CORVALLIS, BREGON
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Care must be exercised in seasoning the_wood or it will warp.
The wood is almost tastless and odorless when weasoned,

Uses of the Wood.

.This wood is used extensivgly for food containers of
various.sorts., It finds favor for this use due to iisltagte;
less and odorless quality. It is also strong for its welght
which is another desirable featgre. Welght for welght, cotton-
wood boxes surpass all other boxes made of common box woods for
strength,"Bulk for bulk, it is surpassed only by red gum."

Another use to which it is put is in producing rotary
veneer, This veneer is used for cores or fillings for built
up lumber, for panels, drawer bottoms, sides, and backs, and
for light weight veneer boxes, cases and egg cagses,

It is used to some extent for;flooring, partition, siding,
and ceiling but it is not popular for tﬁese uses.,

»It produces an attractive wainscoting or door paneling
if properly stained. If painted it makes‘a‘fair siding.

It is used to some extent for slack cooperage.

Cottonwood has & ready market for pulp., The pulp is
manufactured by all three processes. The soda process is the
most common used in manufacturing pulp,but it is_found‘that the
sulphite process yields fairly well also, The mechanical
process is used to some extent,

In the Pacific Northwest, mechanical pulp Prom the Black
cottonwood is used in newsprlnt when mixed with 60% 1ong ¢1berega
pudp ‘such as Spruce.» Mechanical pulp from Cottonwood is also

used to some extént for magazine and boek paper.
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Considerable cottonwood goes into excelsior, It is very
vuitable for this use because of its light weight, and close
even grain,

For fence posts this wood lasts from two to three years
when untreated., Posts treated by the open tank process in
creosote have lasted I7 years apd‘all‘we:ekstill good, It
costs about ten cents per post for treatment,

The Black Cottonwood, P, trkchocarpa is very similar o
P.deltoides and hehes will be considered along with the latter.
The principal use s of this species in I93) were paper and
pulp, excelsor, furniture veneer, basket veneer, boxes and
crates, and furniture in the descending order of importance.

Rate of Growth,

In Iowa, a study of a number of young’plantations on
average land revealed that the average growth for trees four
years old was .65 inches per year, The maximum was=4rinches
in four years. At I2 years the average growth was ,55 inches
The following year,iaFter 175 trees had been removed, the average
growth came up to .60 inches, e :

In plantations 20-30 years old, containing from II2‘to 368
trees per acre;}the average diameter of the trees was between
IIand I2 inches,

Most of the plantations were made from cutfings., A
measurement of one year old éprouts showed ﬁhat 78% of all
the sprouts planted had a height growth of from 3 to 7 fegt.
The average height of a‘three year old plantation was I? feet

or 4,25 feet per year from the time the cuttings were made
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until the measﬁrements were taken. After the trees had been
set out 5 years, thg average yearly height growth was 4,1 feet.
The maximum was 37 feet in 5 years., '

Management: To maintain a stand of Cottonwood permanently
requires some managment., In mixed’stands, the weed trees must
be removed when the area is logged., Weed trees\and»brgsh
prevent thé reseeding of the area to the light demanding
Cottonwood.’ Cottonwood comes in only on the wide open areas.

Even in pure stands it is hard to get reproduction be;
cause the stand opens up at 40 to 50 years, inducing under- -
growth and weed trees to come in, After logging, these unde;
sirables control the area, :

Cﬁttonwood must be clear“cut. Cuttingbxhe largest trees
first and allowing a period of S;IO years. before clearing the
land allows the smaller trees to benefit from‘ﬁhe added light,
Usually where 2 or 3 cuttings are practiced, shrubs and vines-
come in and take the area preventing reprqduction. Therefore it
is believed that one cutting is desirable;”

Natuéal reproduction can be relied upon in most cases
where moisture is abundant and competition with weeds is at a
minimum, Under adverse conditions, planting may be the pnly
way out., In this case seedlings or cuttings may beﬁuged.

If natural seeding is to be depended upon it is necessary
to leave about one tree(female) per acre., It will be{necessary
to leave about one male tree for four pistilate trees.,’These
trees can be selected in the spring of the year and’marked SO

that they will not be eut with the rest of the timber,
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The seed of this trée will carry by the wind as far as
600 feet so that if there is standing timber within that dis-
tance and it is the right dirction in reference to the pré-
vailing wind, it will be saferpot to leave seed trees.

Preparation of the Ground., In stands which are opening
up (after 30 té 35 years) it is necessary to cutkout_therwged:
Species, vines and large herbaceous plants, These may be‘pilgd
with the slash. If the slash is very dense, it may be burned,
otherwise leave it, as it rots quickly.

No preparation of the ground is adequate which fails to
leave the mineral soil exposed, Controled‘burning may be
sufficient, but as a rule it will be necessary to drag the
surface with a spike-toothed harrow. A

Thinnings: Thinnings prbperly done will speed up the
growth of the remaining trees and at the same time will make
possible the marketing of small trees which would die anyway
and be lost. In‘the course of natural development, cottqnwood
stands which averaged 700 trees per acre at IO years deg;eased
in number to 50 per acre at 40 years. ‘There is also a great
loss in growth rate due to competition.

Length of Rotation,

Qn the overflow lands of the ieﬁér?ﬂiﬁéiéﬁippi river, it was
found that the best rotation for lumber production was &bout
35 years, A rotation of this 1ength prpdpces 29,400 bvd, frt.
of wood per acre or about 840 bd. ft. for the average annual
yield per acre,

For‘pulpwood a rotation of I6 years seems best. This was

determined as the time when the mean annual increment starts to
decrease,
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Yields: Accurate records of yields of Cottonwood are rather

scarce and many of those that do exist are not complete, :
Recoeds are avaiiable for pulp wood returns in the Squth;

ern Mississippi Valley for 1913, These records are as follows:

Interest on cost of land at $50,

$50.6I
Interest for I2 years at 6% ,
Initial outlay (stock at $I.50, planting
at 2,50, soil preparation at $2A,)- §6 A
for I2 years at 6 % | e 12,07
Taxes (2% on + value) or 50¢ per year :
12 years at 6 % ~ 8.43

Thinning at 8 years at $2 four years at 2,52

6% Cultivation $4per year for 2 years 75,64
$ 89.27
Gross Returns were 47 cords at $2 per cord94,00 the

Lat
In other words, this pulpwood plantation paidyénvestment,

The new crop was reproduced by sprouts( Instead of a planting
cost, there was a cost of cutting back all_thersyroutswexcept‘
those to be used, Cultivation was necessary,tp keep thelweeds
down which readily came into the more'openwstand. fItrwas
necessary to prune the trees because;%he grea;er distance
between trees would not allow natural}pruning. It was estimated
that the more rapid growth resulting from the sprouts would
shorten the rotation by two years. The new rotation would
then be I0 years. The yield to be expected from this is as

follows:
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Int, on cost of land at $50.00 for louyrs; at 8% 57.95
Cutting sprouts at $2.QO carried 10 yrs. atlé% 14432
Taxes { 2% on % value) $.50, 10 years at 8% - 7.24
Cultivation $4.00 per year for first 2 years " 16,65
Pruining when 4 years old / e " ‘ 7,93

Total costs carried at 8% interest to end of rotatiqp‘$52?55—

Gross returns, 47 cords of pulpwood at $ 2,00 per cord§94.,00 -
In this case the owner earned wages and 8% gpcnihis money.
There is the partial data available on the yield of a

plantation near Oregon City, established by a paper company.

This plantation was started on good bottom land in 1905 and was

harvested in 1926 and 1927,

1 yr. nursery stock and cost of plénting

in 10x10 spacing ‘ ’ e $8.75 per M

The plantation was cultivated during the first two years of

establishment, The yield of the 4.1 acres cut during 1926

was 169 peeled cords. The next year 4,15 acres yielded 178

peeled cords, This is an average of 2 cords per acrerper'year.

The yield was somewhat reduced by cutting 3 foot stumps.

Assuming the following figures,we have:

Cost of Planting @ 3,81 per acre carried at 6% $ 11,14
Cultivation costs @ 10.00 per acre, 2 years 6% 9,25
Flood lands @ 25,00 per acre o 2513
Taxes at .625 per acre 6% 20,06
Total costs carried to end of rotation » ‘ $133.58

From the above data we can assume 42 cords per acre in
21 .years at $5,00 per cord '$210,00

Cost of logging, peeling, and transportation @ 1,80 -25,60
it $133.58



25

This plantation not only paid its own expenses but also
' six percent on the investment, Six percent is a very reasonable
rate to expect, since the‘risk on cottonwood plantations is very
1ow. Disease, insects and fire damage is low., With the annual
flooding of the land, any accumulated debris is carried away
or covered with silt thus reducing the fire hazard. ;
Conclusion: Cottonwood should be a very profitable crop
for farmers who own large areas of flood lands which can not
be cropped in other/ways, Paper companieslhave already tried
these plantations with good results, All_flpodlap@g are not
equally valuable in this respect as they vary in reference to

the market: and as to transportation means,

Literature Cited. :
Cottonwood in the Mississippi Valley U.S.D.A. Bul. #24
Northern Black Cottonwood Herman M, Johnson
June and July 1935 Timberman

Cottonwbod Iowa Staion Bul, 223
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Cascara as a Short Rotation Crép.

Cascara, Rhamnus purshiana, is a shott rotation forest

crop that is being trieq here in Oregon. The leader in this
field is a Mr, Miller cf;Brownsville,h In this plantation
there is about 5_acres of Cascara varying from 3 years of age,
up to I2 years of age.

The fascara tree is a native of the Pacific coast and
does very well in the North West. Due to laxative prpperties
contained in various parts of this tree, it is used as a
laxative, Several years ago, gathering Cascara bark was a
thriving industry in Western Oregon and Waghingtqn.¢‘puring
the best day in this’indusﬁry, a.period duting the war,
thirty cents per pound was paid for the dried bark,

A rew years later the price had dropped to I5¢ and I6¢ per
pound, At the present time the price for dried Cascara bark
is 4¢ per pound., The question is whether the price will go
up or not. It may be that new laxatives on the market have
killed the market for Cascara. : o

I would like to tell you a little about the Cascara

industry as Mr. Brown conducts it. :
Plénting: After the land has been plowedrand harrowed,
it is laid out in rows which are 8 feet apa:t, Seedlings
which have been grown on another.part of the farm are dug
and transported to the rows. Here by means of a $pade they
are planted 2% feet apart, 1In some cases they have been
planted as close as I+ feet apart. This 1atter’spacing _
gives 4,160 trees per acre, while the former spacing is 2,084

trees per acre,
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Care: After planting, the trees are cultivatedrseveral times
each year in order to conserve moisture andvelininatgucpmpe-
tition., After the trees ;re about four years old they receive
their first pruning. The_prunings are save@Aas_they are used
in making cascara extract, The trees are pruned at later
intervals also,

Harvesting: The exact age for harvesting the crop is not known
It probably depends a lot upon the market. MNr., Brown told me
ighat if the price should go up to IS¢ he would harvest the
whole plantation, young trees as well as the old.

In harvesting,\the trees are cut, Then the bark is
peeled from the trunk and all the larger limbs. The bark
brings the highest price., All of the twigs and brandhes are
also saved as they bring the next best price, The wood is
saved also, but the price is relatively low for it.

The bark is dried and then broken into small chips for
shipment. The twigs are also dried and then ground into sma11
particles in which form they are sold, The wcod’is chipped
up and sold in that form, The cost of this harvesting work
is not known as none of it has been done.

It is easily seen that this crop can be quite profritable
if the market price of the product is reasonable, Just assume
that the dry weight of each treerwhen it is harvested is»about
I5 ﬁounds and an average price of 33¢ per pound is paid for
the tree,

Assuming the wide spacing with 2,084 trees per acre, the

gross returns would be over $I,000 in twelve years,
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Assume further that the land costs $I00 per acre, cgltivation
costs $I0 per acre per year, planting at $IO per acre.and
taxes at $2.50 per acte per year, Figured at 6%»comp9und
interest the net yield per acre per year would be $40.,84
These assumptions may be wrong and they are certainly low
so we can see what can be expected with a martet price around

157 per pound,

No Literature Sited,
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Possible Short Rotation Crops.
Other trees which may prove valuable as short rdtgtion crops
are Blue Gum and Red Alder. As these trees have not definitely
proven their worth we shall consider each briefly, . --

Blue Gum, Eucalyptus globulus has been planted extensively
in the coast regions of Central and Southern California
where it makes very .good growth., Plantations in‘the Sacramento
and San Joaquin Valleys have not been so‘gucgessful ~In the
interior good growth is made only when thereis an abundance
of soil moisture,

On the bases of 67 groves: measured through state, the
mean annual growth wa.s 271 cubic feet per acre, which equals
34,02 cords per acre., The highest velums growth rgcorded wa.s
in a 8 year old grove on fertil silt swamp ;and of Alameda
County. This plantation was’spaced 5 by 5 feet and the trees
averaged $,8" d.b.,h. amd 60 feet high, The mean annual growth
had been 736 cubic feet, or 8.1 gords.per_acre.

The tree is used mainly for fuel, charcoal, insulator
pins, and other turned articles. The lumber produced is not
satisfactory because of excessive checking and warping during
seasoning.

An attempt has been made torextract the oil fron the
leaves, This attempt was a failure»becauserﬁhe ;esulting qilv
would not come up to the U,S.P, standard. Furthermore itrgostg‘
as much to produce this inferior oil as the superior Australian

0il can be shipped into the country fp?.
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The value of the standing trees has varied from $I t°,$4_3_
cord, according to the location and chatapter cf’the‘trees,
The value is about the same for fuel, charcoal or insulator
pins,

This crop can be produced in very short rotations because
it is used in small dimensions., AInformatiop is not available
concerning the proper length of totation for the maximum
Production of cubic volume,

The fact that this tree needsgood soil-and an abundance
of soil moisture 658 not in favor of this tree, as such sites

are usually more valuable for agricultural purposes,

Red Alder, : ‘ :

Red Alder, Alnus rubra, is the leading hardwood of the
Pacific Northwest. As the most important hardwood tree it
supplies the demand for furniture wood, chair stpck, e
wWooden ware, and nc#elties, veneer, paper plugs, fixtures, and
other small articles., Most of these uses can utilize trees
of small dimenéions._ The tree makes fairly rapid growth on
moist sites, The growth culminates within 50 years and then
declines slowly.

Under present price conditions it is doubfful whe ther
this crop can be made to pay under management, preverras thg
present supply of Merch, Alder, over one billion feet in 1923,
déminishes, the value will go up and management will become

profitable,
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Alder will do well along the streams and overflow lands
in our numerous shoestring valleys. This type of land is

usually useless as far as agriculture is concerned,

Literature Cited . :
I, University of Calif. Experiment Station Bul. 380

2. Red Alder Department Bul, 1437 L

Conclusion,

With the varying economic and market conditions for
various lecalities it is possible that other forest crops
may be used on short rotations, With the changing market as
fhe years go by, new short rotation crops are bound to appear.
This paper has by no means exhausted all of the possibilities.
With the cutting out of the virgin timber in this country,
there will be a tendency toward shorter rotations and closer
utilization ofkpoorer material, With the tendency toward
pulp @ndjoel?uloSQ‘products5Etheyprobabilityiphét,an-igggg§§ing
numbenofqtreeASpeeies,wiil~be“iﬁ,their.manufacturewiéggreat. @

Pulp and eellulose products can use. small trees,



