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FOREWORD

This bulletin covers two widely different subjects but both are
related to the tamarisk tree. The first part deals with the creosot-
ing of tamarisk fence posts, the part of the post that is buried in
the ground. Although the tests were started in 1935, no conclusion
can be stated now as to the length of life of creosoted posts. In-
spection shows that the posts are in good condition after 5 years in
the ground.

The last section of the bulletin deals with the qualities of
tamarisk wood, which has been radially sawn, as a fine wood for
furniture, house interiors, and novelties. In this day when the
most vigorous search is being made for new products of the soil
and new uses for agricultural products to reduce the burden of
agricultural surpluses, the utilization of tamarisk as a cabinet
wood has inviting possibilities.

Both sections of the bulletin should be accepted as progress
reports.

P. S. BURGESS
Director
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CREOSOTED TAMARISK FENCE POSTS*

INTRODUCTION

One of the recurrent problems on every farm and every cattle
ranch is that of fence posts. The expenditures in the aggregate
are large. The number of fence posts in service in the Salt River
Valley project alone is probably of the order of one and a half
million. Fencing is one of the inescapable costs for which there
is no direct return.

The annual cost depends on two factors: the first cost and the
life of the posts. The first cost of good posts, before setting, is
from 40 to 50 cents each. The life depends on the kind of wood
(or other material) and the soil conditions.

The supply of fence posts in central and southern Arizona has
been mainly from local sources, notably mesquite, though im-
mense quantities of sawed redwood and cedar posts from Cali-
fornia, and round juniper posts from northern Arizona and from
Texas, and steel posts have been brought in. The electric fence
has disadvantages which will prevent any extensive use in this
state, except possibly for temporary fences.

Redwood and juniper posts have relatively long life, mesquite
much less, and cottonwood posts are not worth setting. Untreated
tamarisk has been found to decay below the ground surface in
from 2 to 4 years; the part above ground, however, remains sound
indefinitely and becomes tough and hard, so much so that it is
difficult to drive nails into it.

The proposal to investigate the creosoting of tamarisk posts was
due to the rapidity of growth of the tree and its widespread use
for shade and windbreaks around homes and along roadsides and
irrigation ditches. If tamarisk can be creosoted readily and
cheaply and is thereby given a long life of service, the cash outlay
for posts can be largely avoided; each farm operator in central and
southern Arizona can raise his own posts.

Windbreaks are common in Arizona, especially on the west and
north sides of fields. They are effective in intercepting the hot,
dry winds which at times injure citrus orchards, vineyards, cotton,
and other crops. Nearly all new windbreaks are of tamarisk.

It is not possible to estimate the monetary value of shade. Dairy
farmers and those who finish cattle on alfalfa in the summer
months recognize its direct value and importance. Also, trees,
especially evergreens, add to the attractiveness of individual
homes and collectively of the whole community.

As a result of the investigations, tamarisk was found to be the
most easily treated of all woods, so far as is known.

"Submitted for publication December 29, 1940.
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The co-operator on this project
is Mr. George Kinne1 whose farm
is situated 2 miles west and 2
miles south of Coolidge, Arizona.
Mr. Kinne has a windbreak of HI
mature tamarisk trees l/2 mile in
length, one of the best stands of ^
tamarisk in Arizona. Also, he
was in need of posts, since 120
acres of the farm had not been
fenced.

ACKNOWLEDGMENT
In addition to the services of

Mr. George Kinne, grateful
recognition is made of assistance
rendered by W. H. Kirkbride,
chief engineer, and F. D. Mattos,
manager of the treating plants,
of the Southern Pacific Company;
R. L. Drane, engineer, Tucson
Division, Southern Pacific Com-
pany; Arthur T. Upson, Director,
and G. A. Pearson, in charge of
the silvical investigations, of the
Southwestern Forest and Range
Experiment Station; C. B. Elliott,
superintendent of Yuma Project,
United States Bureau of Reclamation; the several citizens of
Yuma who donated the best trees in their dooryards; and to Dr.
J. G. Brown, Professor of Plant Pathology, University of Arizona.

Plate I.—The Kinne windbreak at
age of 2 years. One of the tama-
risk trees made a growth of 15 feet,
9 inches in 365 days from the time
the cuttings were set in the ground.

THE TAMARISK TREE

HISTORICAL

The tamarisk or athel tree, Tamarix aphylla,2 was introduced
from Algeria in 1911. Prof. J. J. Thornber, botanist, received six
cuttings in an exchange of seeds and cuttings with a botanist of
Algiers. About the same time or a little later Dr. A. E. Vinson,
biochemist of this Station at that time, secured cuttings while
touring northern Africa and brought them back with him to the
University of Arizona. They were set along the south side of the
JMr. Kinne, now in his eighty-first year, is one of the most higly respected
farmers in the state. His long experience in agriculture, his thoughtful
approach to problems, and his good judgment are responsible for much of
the accomplishment described in this bulletin.

2There are about sixty species of tamarisk, mostly shrubs or small trees.
Tamarix aphylla is the only one which is evergreen and which attains the
height and size of a large tree. The name athel was brought with the tree
from Africa. It is used in some localities but the usual common name is
tamarisk.
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home of Dr. R. H. Forbes where they are still growing, although
irrigated but sparingly since the first 3^ear.

The Thornber cuttings were set in the plant introduction garden
and three of them lived. In 1912 Dr. W. T. Swingle secured a
dozen cuttings from the young trees. Three of these cuttings were
given to J. F. Brown who set them around his home 7 miles east of
Casa Grande. The remaining nine were set on the bottom land
soil of the federal experiment station at Sacaton. Cuttings from
there were taken in 1916 to the date-palm experiment station at
Indio, California. In 1922 a large number oi cuttings was sent
from Indio to the county agricultural agent at Casa' Grande for
distribution widely, a few in a place. Difficulty in interesting
farmers to plant them caused him to leave 400 cuttings with
George Kinne, who agreed to set them around a 20-acre vineyard.
They grew rapidly, to a height of 50 to 60 feet and are the most
handsome stand of trees in the Casa Grande Valley, although
much cutting has been done each year to secure firewood, posts,
and poles.

Mr. Kinne placed an advertisement in the local papers each
winter for 3 years: "Plant trees, Tamarisk cuttings free. Come
and get them—one or a million." Many hundreds of people came,
usually to take five or six for dooryard shade, but sometimes
enough for a longer row. Many scores of people obtained cuttings
from the J. F. Brown trees. Planting of tamarisk spread in a
remarkably short time throughout the Casa Grande and Salt
River valleys, in the Yuma and Imperial valleys, and in smaller
communities. Also, the trees of Dr. R. H. Forbes at Tucson have
been the source of hundreds of new plantings.

CLIMATIC ADAPTATION

Although hardy species of tamarisk are much more widely
distributed, the tree tamarisk, Tamarix aphylla, is confined
mainly to central and southern Arizona and Imperial Valley,
where climatic factors favor its adaptation. It thrives best in a hot,
dry climate with strong sunlight. It is drouth resistant, and there
are many instances where it has remained alive around abandoned
homes, even in Yuma County, without any water except the
limited and uncertain rainfall. Rapid growth of the tree of
course requires abundant water, which must be supplied either
by irrigation or from a shallow water table.

The tree is tolerant of alkali salts. In fact, in none of the many
locations along the lower Gila and Colorado river valleys where
the soil is very alkaline has the tree appeared to suffer. In same
cases the groundwater table is close to the surface. The fine
leaves and twigs of tamarisk are salty to the taste and are browsed
eagerly by livestock.

A local name for the flowering tamarisk (shrub) is salt cedar.
It has reached the status of a pest in large areas along river
courses where it spreads rapidly by seeding, choking the stream
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Plate II.—A tamarisk row along the roadside at the Strait ranch in the
Yuma Valley. These trees are 16 years old.

channels, and causing great loss of valuable water by transpira-
tion.

The tamarisk tree is sensitive to low temperatures. The 2-year-
old trees on the University campus were killed back to the ground
by a temperature of 6 degrees F. on January 7, 1913. No other
records of injury are known, and perhaps a 10-year-old tree would
not have been seriously injured by the record-breaking freeze of
1913. The minimum recorded temperature at the University
since 1913 was 15 degrees F. in December, 1916. There was no
injury to tamarisks at that time, even to saplings.

BOTANICAL
Tamarix aphylla was described by Thornber3 in 1916 as

a handsome, erect-growing, evergreen tree, 20 to 25 feet tall,4 with rather
smooth, grayish-brown bark and graceful ascending branches. The twigs
are pendulous, much-branched, dull bluish-green, very slender and appear
minutely jointed from the numerous small, nearly cylindrical leaves which
are continuous around the twigs and bluntly acuminate on one side. The
flowers are terminal, rather inconspicuous, and produced late in summer
and fall. They are light pink and 5-merous.
3Timely Hints for Farmers, No. 121, Ariz. Agr. Exp. Sta., Dec. 1, 1916.
4It was not foreseen at that time that the trees would grow to a height of 60
feet or more.
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Nearly all tamarisk trees in Arizona have grown without much
care and in many cases have been trampled and browsed by stock.
Usually sprouts and low branches have not been removed, and
many of the trees have several inclined trunks of about equal
size.' Of the 1911 trees those now living are of sprawling habit
because of being frozen back in 1913. Plate IX shows a young
hedge in its first year; the straight trunks seem to imply that if
a commercial planting was made at intervals of 4 to 8 feet and the
trees were given proper thinning and other care, long, straight
logs could be obtained.

The tree thrives best in medium to light loam soil but makes
some growth even in river sand. Under most favorable conditions
the tree increases in height 10 to 15 feet a year and in diameter
about an inch per year. Plate I shows the Kinne windbreak at the
age of 2 years.

The taproots of tamarisk trees do not develop extensively, but
the lateral roots reach out considerable distances if necessary in
search for water.

TAMARISK WOOD

The seasoned wood is hard and tight and heavy. It has a hand-
some grain when sawed radially and is white in color, whiter
than any other commercial wood except perhaps white holly.
The white color extends from the cambium to the center, the pith;
there is no heartwood of a deeper color. The pith is small, not
larger than the lead of a pencil. The wood is rich in medullary
rays.

After the discovery that unheated creosote climbs quickly up-
ward through tamarisk posts and shows in spreading black
spots at the top, samples of the wood were given to Dr. J. G.
Brown, Plant Pathologist, for examination. Dr. Brown found,
with a camera lucida, that in the wood strands are longitudinal
vessels, irregularly distributed and from 3,000 to 5,000 in number
per square inch.

The bark is tight and clings tenaciously on posts after several
years' exposure. Creosote does not penetrate through it or get
beneath it. Bettles and worms do not live in it. In Tucson, hedges
and shade trees are attacked by a scale, Chionaspis etrusca Leon.
It has not been reported from parts of the state farther west.

GROWING TAMARISK

Each farm operator can grow his own tamarisk and cut his
wood and posts at seasons when other work is slack. Besides pro-
viding for dooryard shade, they can be set along irrigation ditches
where they will derive a large part of their water supply from
the seepage water which would be lost normally through weeds
and shrubs or by percolation downward. The production locally
of fence posts would contribute materially toward a self-
sufficient agriculture.
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Figure 1.—Drawing of a small area (2.45 mm. in diameter) of a horizontal
section through a tamarisk post magnified forty times. The parallel strands
are medullary rays. The circles show in number and in position the
capillary vessels through which the creosote penetrates the wood and rises
even to the top of 7-foot posts in a half hour to an hour. (Drawing by J. G.
Brown.)

Criticism is heard frequently that the root systems of tamarisk
are voracious feeders and reach far into the field, injuring the
planted crop for a considerable width along the side of the field.
Usually such robber trees are planted along a fence where there
is no ditch and are not irrigated separately. In those cases they
should be given their own water supply by separate irrigation
ditches. Also it can be said in its defense that a windbreak de-
creases air movement over a field and reduces the transpiration
loss, enough perhaps to more than compensate for the loss of
water through the trees themselves.

For commercial plantings on a large scale the most favorable
locations probably are the alkaline areas in the Mohave, Parker,
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and Yuma valleys where the water table is at such shallow depths
that little or no irrigation would be required after the first year.

The trees of the Kinne windbreak were set at 10-foot intervals
and that interval gave a compact barrier to the wind in 2 or 3
years. For a woodlot a spacing of 20 feet each way might be
better.

If the purpose is to secure long straight logs for sawing into
veneer and wood for cabinet uses, it is suggested that the cuttings
be set at 8-foot intervals requiring thinning every year or 2 as the
trees increase in height.

For cabinet wood frequent pruning also will be necessary to
remove suckers and low limbs and to remove any limb which
threatens to develop rapidly at the expense of the vertical trunk.
Top-heavy saplings which tend to lean should be supported by a
pole for 1 or 2 years.

CUTTING AND SEASONING

Cutting can be done at any time of the year. The wood is cut
and split readily if it is done at once, but the splitting is difficult if
it is delayed. Shrinkage in a tangential direction is very great,
and the logs may check badly if they are not worked up at once.
Shrinkage in a radial direction is exceedingly small. Good posts
are obtained from the limbs also, and because of the strength of
the wood even small limbs can be made into posts. As many as
100 posts can be obtained from a large tree.

The bark should be left on the posts during the curing period
to reduce the checking of the wood. Shortly before creosoting,
that part of the post which will be submerged should have the
bark removed.

Mr. Kinne states that he has obtained a full cord of firewood
from a 9-year-old tree.

If logs are intended for fine lumber and must be shipped or must
be held a considerable time, the bark should be left intact and the
ends of the logs should be painted with a filler and a coat of paint
to prevent rapid drying. After the good logs have been cut, there
will be much material left from which fence posts can be cut.

COAL-TAR CREOSOTE
Creosote or creosote oil is a name applied to a wide range of

products, derived from various materials and varying widely in
the chemical character of their constituents. There is no stand-
ard creosote. The common statement of dealers that their creo-
sote is "pure creosote" means very little. Creosote is used for
various purposes, one of which is wood preservation. The objec-
tive in wood preservation is protection which will endure over a
long period of years. The selection of the creosote is important,
and the most desirable creosote for a given purpose may not be the
one with the lowest price.

Coal-tar creosote is manufactured at many points in the United
States, the nearest one to Arizona being at Provo, Utah. Creosote
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made from wood tar is more costly, is probably less permanent in
its protective qualities, and is seldom used as a wood preservative.

Coal tar is separated into its various constituents, or into frac-
tions, by slow distillation by boiling at increasing temperatures.
The light creosote oils are distilled first, being most volatile, the
middle oils next, then the heavy oils, and finally at temperatures
from 300 to 350 degrees C. the very heavy anthracene oils are
distilled. What is left is pitch.

The acid components, including the phenols and the cresols,
being quite volatile, are in the light oil and the middle oil, but
they constitute a relatively small percentage of the total. They
are dissolved in the hydrocarbons. It was formerly thought that
these acids were largely responsible for the toxic and antiseptic
properties of creosote, but more recently it has been proved that
the hydrocarbons when impregnated into the wood are equally
effective. It is now considered that the part distilled between 235
and 315 degrees C. is the most valuable for the usual creosoting
processes; lighter fractions may be lost in a few years by evapora-
tion and solution in water, while heavier fractions are less fluid
and do not penetrate the wood fibers so well. In cold weather
penetration is improved by adding a light fuel oil, but this prac-
tice should not be greatly encouraged.

The acid components, even though present in small quantity,
usually ranging from 3 to 9 per cent, have great value, at least
for some years. They are slightly soluble in water and in that
form repel termites and destroy living tissue such as fungi. They
would not be retained in the wood very long if they were not held
by the hydrocarbons, principally the naphthalene and the anth-
racene oils.

There are, therefore, three general types of creosote: first,
light creosote oil, sometimes called nonspecification oil; second,
medium-heavy oil, which meets the commonly-used specifications;
third, anthracene oil.

The specifications of the American Wood-Preservers' Associa-
tion for Grade 1 creosote for open-tank treatment are as follows:

1. The creosote shall be a distillate of coal tar or coke-oven tar.
2. It shall not contain more than 3 per cent of water.
3. It shall not contain more than 0.5 per cent of matter insoluble

in benzol.
4. The specific gravity of the creosote at 38 degrees C. compared

with water at 15.5 degrees C. shall be not less than 1.03.
5. The distillate, on a water-free basis, shall be within the

following limits:
Up to 210 degrees C., not more than 5 per cent.
Up to 235 degrees C,, not more than 25 per cent.

6. The creosote shall yield not more than 2 per cent of coke
residue.

Grades 2 and 3, which had higher limits for the lighter fractions,
are no longer recognized by the American Wood-Preservers'
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Association. Specifications for anthracene oil require a specific
gravity of between 1.09 and 1.13.

The specifications for creosote for brush or spray treatment re-
quire that the specific gravity shall be not less than 1.08 and that
the distillate shall be within the following limits:

Up to 210 degrees C., not more than 1 per cent.
Up to 235 degrees C., not more than 10 per cent.
Up to 355 degrees C., not less than 65 per cent.

Dealers should buy creosote with specifications and should
furnish copies to customers when requested to do so. The easiest
test to make is that for specific gravity.

A farmer preparing to creosote fence posts should make every
practical effort to find out the characteristics of the creosote
offered for sale. Otherwise he may buy creosote which is better
adapted as a repellant for chicken mites.

Quotations in December, 1939, on one to five 50-gallon drum lots
of Grade 1 creosote, from Los Angeles or Provo, are: delivery in
Phoenix, 41 cents per gallon; in Tucson, 46 cents. Prices of
creosote in larger shipments are slightly lower.

Creosote should be handled carefully and spattering should be
avoided, since it is caustic to tender skin. Gloves may be worn.
It should be kept in mind that creosote is a poison.

ALTERNATIVES

There is a wide variety of coal-tar products and petroleum prod-
ucts which could be tried as substitutes for creosote. In one in-
stance, in 1936, diesel engine oil was used; the posts were de-
stroyed by rot within 4 years. In another case bitumuls was used,
but the posts rotted in a few years.

The principal alternative to creosote as a preservative of wood is
zinc chloride. It is used considerably for house foundations and
wall timbers where the odor of creosote would be objectionable.

A recently introduced method of treating round posts or poles
is the tire-tube method. The wood must be treated when freshly
cut and thoroughly green. The posts are supported on a rack
with the large ends 18 or 20 inches higher than the small ends,
a piece of old inner tube is fitted snuggly around the high end of
each and a measured quantity of zinc chloride solution is poured
into each tube. The solution penetrates the sapwood as the sap
oozes out at the lower end; in fact, it is drawn in by the escaping
sap.

The tire-tube method is useful for many kinds of wood which
are difficult to treat. Inasmuch as tamarisk takes creosote with
great ease, the use of creosote is to be preferred for this wood.

CREOSOTING INVESTIGATIONS

AT THE WEST OAKLAND TREATING PLANT

Twenty-five tamarisk posts were cut and cured by George Kinne
and were delivered to the Southern Pacific Company at Coolidge



232 TECHNICAL BULLETIN NO. 92

They were shipped to West Oakland, California, treated in various
ways, and then returned to Tucson.

The treated posts were divided into four lots. Two lots of six
each were retained by the Company and were set in the right-of-
way fence, one lot at Esmond in dry ground, and one lot at Jaynes
in low ground which is comparatively wet, at least during the
rainy seasons. One lot was set on the University Farm 4 miles
north of Tucson close to the foreman's house. One lot of seven
was sent to Mr. Kinne and set near his home. All of these lots are
inspected annually by the Southern Pacific Company and have
been inspected four times by Experiment Station men. It is
intended to inspect them occasionally until they decay and fail.

The posts were cut in February, 1934. There were a few round
posts, but most of them were split. The bark was removed from
the lower 2 or 3 feet. They were close-piled in the form of a
tepee in a shed, butts down, so that the wood would dry slowly
with a minimum of checking.

Officials of the Southern Pacific Company became interested in
the tests. They offered to make tests under the careful super-
vision of experts at the West Oakland Treating Plant, one half of

Plate III.—The white posts are the tamarisk test posts in the right-of-way
fence at Jaynes, Arizona.
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the posts to be retained by the Company. If open-tank treat-
ments were not successful they were prepared to try vacuum-
pressure treatment.

Of the seven treatments tried, the first six were made with
European creosote oil, bought under Southern Pacific specifi-
cations. The seventh was with a mixture of the creosote and fuel
oil. The specifications are higher than those given above and
include the following clauses:

The oil shall be a distillate of coal-gas tar or coke-oven tar.
The specific gravity shall not be less than 1.04.
It shall contain from 5 to 10 per cent of tar acids.
The distillate, up to 355 degrees C., not less than 80 per cent

nor more than 95 per cent.
The first few treatments showed that tamarisk, Tamarix aphylla,

takes creosote quite readily, and later treatments were directed
toward finding out how quickly the posts can be treated. The
penetration, as shown by increment borer samples taken at the
top of the submerged portion, was good in all cases. The manager
of the treating plant reported, "twenty-four hours soaking in
creosote oil at 100 degrees F. appears to be ample treatment."

In more detail the treatments were as follows:
Treatment 1 (four posts).—Hot bath 230 degrees F. for 2 hours;

hot oil removed and cold oil pumped in; cooled overnight to 80
degrees F. Total time 18% hours. Penetration heavy.

Treatment 2 (four posts).—Oil maintained at about 100 degrees
F. for 24 hours. Penetration heavy.

Treatment 3 (four posts).—No heat applied; 90 hours; temper-
ature from 60 to 90 degrees F.

Post
no.

3-1
3-2
3-3
3-4

Weight

Untreated
(lb.)
24.5
37
29.5
26.5

Treated
(lb.)

26.5
40
32
28.5

Volume of
treated portion

(cu. ft)

0.24
0.28
0.27
0.25

Creosote absorbed
in treated portion
(lb. per cu. ft)

8.3
10.7
9.2
8.0

Treatment 4 (three posts).—Twenty-four hours at approxi-
mately 100 degrees F. The creosote absorption averaged 7.7 lb.
per cu. ft., which is 14 per cent less than the average in Treat-
ment 3.

Treatment 5 (two posts).—Four hours at 210 to 235 degrees F.;
2 hours at 80 to 100 degrees F. Average absorption 6.8 lb. per cu.
ft.

Treatment 6 (two posts).—Eight hours at 250 degrees F.; cooled
to 70 degrees F. overnight; total time 24 hours. Average absorp-
tion 4.0 lb. per cu. ft.

Treatment 7 (six posts).—Mixture of 70 per cent creosote and 30
per cent fuel oil by weight; 200 degrees F. for 1 hour; cooled over'
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night to 60 degrees F.; penetration poor. Reheated; held at 210 to
235 degrees F. 2l/2 hours; cooled overnight; total time of immer-
sion 66 hours. Average absorption 10.4 Ib. per cu. ft.

Six-inch pieces were cut off from the ends of several untreated
posts. Four of these blocks were placed upright in a pan of creo-
sote, the depth of the creosote being 2 inches, and the pan was
placed on top of steam boilers where the temperature was about
115 degrees F. and left overnight. Three blocks were placed in a
similar bath and left in the plant, with temperature 60 to 70 de-
grees F. All of the pieces were thoroughly soaked through with
creosote the next morning.

One end piece was sawed down into a regular prism for deter-
mination of the density of tamarisk wood. It had a density of 53.4
pounds per cubic foot in August, 1934. The following February,
after standing in the laboratory, the density was 44.3 pounds per
cubic foot. The prism was then dried to constant weight at 110
degrees C., and the density of the oven-dry wood was 42.75 pounds
per cubic foot.

Another prism 9 inches long was stood in a bath of creosote 4%
inches deep. In 2% minutes creosote appeared at the top. This
prism was used also to study the amount of draining after immer-
sion various lengths of time. It was concluded that there was
considerable draining and that open-tank treatment should have
provision for recovering the drained oil.

Treatment 4 was a repetition of Treatment 2, but in the case of
Treatment 4 the posts were weighed before and after immersion.
The creosote was held at a temperature of about 100 degrees F. In
southern Arizona that temperature would be reached by a tank
or barrel of creosote in the open air almost every day of the sum-
mer months without the application of heat. Twelve hours in
the bath would have given almost equally good penetration.

Treatment 3 was made at even lower temperature. The report
shows the absorption to have been about 9 pounds per cubic foot.
The weights, however, in this and in the later treatments are
questionable because, as we learned later in tests at Coolidge,
there is likely to be considerable loss of water during the immer-
sion period.

Adequate treatment can be given therefore at air temperature
without artificial heat, saving time and attention, and avoiding the
danger of igniting the creosote. The treatments at very high
temperatures were no more effective than those at air temper-
ature.

During these tests it was learned that the creosote, which was
kept at a depth of 32 inches, travels upward through the wood
even to the top of 7-foot posts. The only other wood known to
have capillary vertical vessels is red oak, the vessels of which are
larger but shorter than those of tamarisk wood. Other woods
when creosoted absorb the oil to a depth of only % to % inch
beneath the surface, but the tamarisk becomes impregnated
throughout.
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ON THE GEORGE KINNE FARM

Over 600 posts were cut, nearly all of them in December, 1934.
The bark was removed from the butts for about 2 feet. The posts
were stacked vertically in two stacks in the yard between the
house and the other farm buildings. They were thus exposed
to the weather. Curing in the winter months, however, was slow
and was preferable to curing in the summer. There was delay
while shopping for a low price on creosote and because of a long
vacation trip in summer, so the posts were not treated until mid-
September, 1935.

Two drums of creosote were purchased in the local market.
There were no specifications and no description of the oil except
that the drums were stamped "Los Angeles Chemical Co. Dark
Oil No. 2" and also "From Republic Creosoting Co., Seattle, Wash."
The cost was 42 cents per gallon delivered.

It was learned at a later time that "Dark Oil No. 2" is not a trade
name but was used by the Los Angeles Company for a particular
lot of oil which the Company had purchased, and also that it was
a "light oil" with specific gravity between 1.015 and 1.02, contain-
ing between 5 and 10 per cent of acid components. Its useful life
is probably less than that of the creosote oil used in the West
Oakland tests. Time will tell.

The creosoting plant was set up close to the stacks. It is shown
in Plate IV. Two oil drums, each with one end removed, were
buried in the ground to one half their length. Each drum held
about a dozen posts depending on their size and shape. Near by a
low, slightly sloping platform was built about 10 inches above the
ground for draining the posts. On it a rack was built to support
the posts, and the platform was covered with light sheet iron with
edges and corners bent upward so that the oil draining from the
posts was caught in a pail. However, the drainage was very little
and was completed each time in 20 to 30 minutes. Only a few
gallons of oil were recovered. After draining, the posts were
stood in piles vertically with the butt ends up.

The temperature of the oil was taken only once, at 12 o'clock
noon on September 13. It was 101 degrees F. The maximum
temperature would occur several hours later. The daily temper-
atures were quite similar during the 8 days of the treatment. At
Tucson the maximum temperature during those days varied from
101 to 106 degrees, and the daily minimum from 69 to 74 degrees
F.

Twelve hours7 treatment was considered to be sufficient. Each
morning and each evening the posts in the drums—about twenty-
five in number—were lifted over to the near-by draining plat-
form and another twenty-five posts were crowded into the drums.
The level of the liquid oil was maintained so as to give about 28 to
30 inches depth. Very little personal time and attention was
required; the cost, therefore, was not much except the cost of the
oil.
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were pterecUn t^
0
e
me">treatment Plant- From. twenty to twenty-five

The first batch consisted of 390 posts which were treated in

lnn THlantit7 °f T^ US6d W3S 55 gall°ns' Or ™ Posts
The cost was 6 cents per post.

The weight of creosote used per cubic foot of wood immersed
was not determined. Assuming the volume of wood to be 1/6

foot, the absorption was about 1 pounds per cubic foot
however a part of the creosote did not remain in the immersed

ion There is no need of creosote more than 4 or 5 inches
above the ground surface. Therefore, when a lot of posts are
being treated a few posts should be sawed off at 24, 27, 30 and 33

thosfhSTts bU" end t0 See h°W mU°h creosote is Caching
A fresh, green post was cut and put in the drum. Surprisingly

; took the creosote as well as the posts which had been carefully
;d. In a half hour creosote appeared at the top of the green
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I

Plate V.—The east fence line of the Kinne farm March 25, 1938. Posts
creosoted immediately after cutting and posts creosoted after seasoning are
set alternately in this line l/2 mile long.

post. When the lower end was sawed off, the cross section was
found to be impregnated as well as that of a cured post.

The question arose as to whether the posts should be creosoted
green or dried, or whether the results would be equally good.
Time could be saved by treating the posts green, but it seems
more reasonable to remove the sap before treatment. A long-
time test to establish which is preferable was arranged. Seventy
posts were creosoted green and placed in the east fence line of
the Kinne farm alternately with posts creosoted after thorough
air drying, the post intervals being 18.5 feet. The soil is sandy
loam. The green-treated posts are marked with brass-headed
tacks driven in the top. The east field was fenced in November,
1935; the test dates from that time.

Mr. Kinne was asked to select four posts of similar size, two
green and two air dried, and to treat them in the tank together,
two for 12 hours and two for 24 hours, weighing them before and
after treatment. The four posts were placed in the creosote at 6
p.m. One green post and one air-dried post were removed at 6
a.m. and weighed at once. The others were removed at 6 p.m. but
were not weighed until 3 p.m. the next day. The results were as
follows:
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Post

Dry
Green
Dry
Green

Immersed

Hrs.
12
12
24
24

Weight

Before
Lb.
32
30
23
23

Oz.

4
15

After
Lb.
33
30
24
22

Oz.

10
6

14

Gain

Lb. Oz.
1

6
7

—2

The purpose was to compare the quantities of creosote absorbed.
However, this purpose was not realized. It is improbable that the
green posts absorbed less than the dry posts. Rapid loss of sap
from the green posts during treatment and from both of the 24-
hour posts after removal is indicated by the decreasing weights.
The sap goes out at the top end and thus may aid in drawing
creosote in at the bottom end.

Plate VI.—Trees in the Kinne windbreak at the age of 16 years showing
characteristic trunks. The white post in fence line is an untreated tamarisk
post.
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Every green post treated showed at least a few black spots at
the top. Three fourths or more of the seasoned posts showed
creosote at the top. A few posts were sawed into short sections
and showed a decreasing number of creosote spots from the butt
to the top end. The night treatment appeared to be as effective
as the day treatment, when the temperature of the oil is consider-
ably higher. However, the posts treated at night were not kept
separate.

Rival claims have been made for various oils including car-
bolineum and carbolic-ol. A small quantity of the latter was
obtained for a test to determine comparative values. Two suc-
cessive 3-inch cuts of a post were prepared in November, 1936.
One was soaked 48 hours in creosote, the other the same length
of time in carbolic-ol. They were nailed side by side to a short
cleat and buried 5 inches deep near the second post in the test
line, together with decaying organic matter to accelerate the test.

AT THE AGRICULTURAL EXPERIMENT STATION

A test was made to determine the distribution of the creosote
in a post and to ascertain the difference in this respect between
posts treated green and those treated after seasoning. Two straight
posts were selected, a post that had been thoroughly seasoned and
a freshly cut post. The latter was a split post and the seasoned
post was a full round. The bark was left on one post so that the
penetration under the bark could be examined. The posts were
placed in the treatment barrel together at 6 a.m. and removed at
6 p.m. Ten days later the posts were sawed into sections as shown
at the top of Plate VII. The sections were placed on a bench with
every second section turned end for end so that the two faces at
each of four saw cuts were side by side. Photographs were taken
promptly because the black creosote spots spread out rapidly.
Plate VII shows (upper) the sections of the green post and
(lower) the sections of the seasoned post. It required 9 minutes
to cut a post and arrange the sections and 2 minutes later the
photograph was taken.

The creosote is present in decreasing quantity from butt to top.
The sections at A and B, 1 foot and 3 feet below the top respec-
tively, show considerable creosote, though the quantity is less
than that in the lower two sections, at C and D, both of which
were below the ]evel of the creosote surface in the barrel. The
distribution on the cross section was irregular. There was not a
marked difference as to quantity in the two posts.

Comparing the two faces at any cut, it is notable that the
creosote shows much more on the lower face of the cut than on the
upper face. It is evident that the capillary pull was upward. Al-
though 10 days had elapsed there was still much liquid creosote in
the vessels and some of it oozed out.

When examined under the microscope it was apparent that the
creosote moving largely in the longitudinal vessels had not per-
meated laterally into all of the wood cells. It is doubtful, how-
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Plate VII.—Sectionized fence posts. The upper row had been creosoted
when green, the lower row after seasoning. The scheme for the saw cuts
is shown at the top. The alternate sections were turned right and left, so
that the upper and lower faces at A, B, C, and D are shown in the picture.
The depth of immersion was 29 inches. Considerable creosote is shown at
A, 1 foot from the top, in both posts.

ever, if fungi could maintain a foothold in such close proximity to
the toxic oil. It cannot be stated positively that no decay at all
may occur. It is anticipated, however, that the tests under way
will show very long life for the treated posts.

A similar test should have been made on posts that had been
given a 6-hour treatment.

The creosote did not seem to penetrate the inner part of the
bark and the cambium layer. The intake was through the butt
end. The youngest sapwood also was somewhat resistant, espe-
cially in the green post.

Some trials of creosoting in relatively cold weather were made
in December. Some Grade 1 open-tank creosote was available.
Its specific gravity at 38 degrees C. (100.4 degrees F.) was tested
and found to be 1.0625, much heavier therefore than the creosote
used by George Kinne.

The temperature of the creosote during these tests was from 48
to 54 degrees F. There was much crystallization in the liquid,
and, after standing, much of the crystallized hydrocarbons was
settled at the bottom of the container.

Four freshly cut posts and four seasoned posts were used. One
green post and one seasoned post were immersed together in a
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bath of creosote 3 inches deep. Another pair of posts, one green
and one seasoned, was immersed in a bath 31 inches deep. Both
pairs of posts were removed at the end of 12 hours.

Another pair, one green and one dry, was immersed in 5x/2
inches depth, and another pair in 31 inches. Those four were
held in the creosote for 48 hours. The results were as follows:

Creosote
Treatment Temp. (C.) absorbed

Immersed 12 hrs. in 3-in. depth 12 to 9 0.37 Ib.
Immersed 48 hrs. in 5%-in. depth 9 0.59 Ib.
Immersed 12 hrs. in 31-in, depth 12 to 9 2.64 Ib.
Immersed 48 hrs. in 31-in. depth 9 1.94 Ib.

After standing 30 days in a shed, butt ends up, the eight posts
were sawed into many sections. The dry posts were found to be
creosoted somewhat better than the green ones. This was true
especially as to the outer (youngest) annual ring. The 31-inch
depth of immersion had given adequate treatment to the part of
the post that would be buried, the 12-hour immersion giving al-
most as good results as the 48-hour immersion. Although the
5%-inch depth gave slightly better results than the 3-inch depth,
both were inadequate. In every one of the posts at least a few
capillary tubes had carried creosote the full length of the post.
(The posts of the third pair were larger than the others. This
accounts for the greater weight of creosote absorbed.)

Treatment at such low temperature, however, cannot be recom-
mended. Posts should be treated in summer when there will be
no crystallization within the creosote.

Two samples of thoroughly dry bark and one sample of dry
wood just inside the cambium layer were soaked in creosote for
7 days. The dry bark absorbed 44 per cent of its dry weight, the
young wood absorbed 30 per cent. The bark does not add any-
thing to the strength of posts, and there is some saving of creosote
in the practice of removing the bark from the immersed part be-
fore treatment. The bark can be left on the part of the post above
ground until the post is thoroughly seasoned.

An investigation of shrinkage and loss of weight of young
tamarisk wood while drying was made also. Two small limbs
were cut November 29, 1940, a 3-inch limb and a 4%-inch limb.
Prisms about 10 inches long were cut at once, one from each limb.

In 3 days the cross-sectional area had shrunk 13.6 per cent and
the weight 14.2 per cent. There was no change at all in the lengths
of the prisms. Stored in a cool basement room, the loss of weight
on January 6 had reached 39.2 and 40.7 per cent respectively for
the two prisms. They were then removed to the warmer office
room. On January 22 the average loss of weight was 47 per cent.

During the first 3 days wide cracks opened running in each case
from the center of the rings (the pith) to the nearest side. Later,
as the interior dried, the cracks closed partly, in one case nearly
tight. Shrinkage from old wood such as that in the trunk of a
large tree would be much less, and perhaps the shrinkage would
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be less in wood cut in the summer. But it is recognized that the
shrinkage of tamarisk wood tangentially is very great, and wood
for cabinet work must be seasoned carefully, preferably in elec-
trically controlled kilns.

INSPECTIONS

Casual observations of the treated tamarisk posts have been
made many times. Formal inspections have been made twice, in
1938 and in 1940.

INSPECTION OF MARCH 25-26, 1938

The posts on the Kinne farm were found to be in perfect con-
dition, with hard firm surface. Shavings from the surface of the
part that had been in the ground were elastic and tough. Although
the posts had been in the ground between 2 and 3 years, there was
free oil in the peculiar capillary wood vessels or tubes which are
unique to tamarisk wood. Pieces were sawed out, and some ends
were sawed off and pieces removed with a chisel. Especially on

the posts that had been treated
green did the liquid creosote
show. There was a strong odor of
carbolic acid. In the posts which
had been seasoned before treat-
ment the creosote appeared to
have been more thoroughly dis-
tributed and absorbed by the
wood cells. Every post was firm
in the ground. The two blocks
treated with creosote and car-
bolic-ol, respectively, and buried
in organic matter were found in
perfect condition.

The six posts at Jaynes, the six
at Esmond, and five of the posts
at the University Farm were in
perfect condition. The sixth post
at the Farm, described as a
"small, ungainly, crooked post,"
wedge-shaped and measuring 2%
inches on the bark side and 5
inches on the radial or wedge
sides, showed decay 1A inch deep
on the bark side and l/s inch
deep on the radial sides. After
sawing off an end piece it was

Plate VIII.—Post No. 5, creosoted noted that this post appeared to
after seasoning, removed from the have gotten little creosote, but

!re°en
n-dtreated £?IfttoSb!? l" no reason for this could be

1940. assigned. It was one of the posts
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of Lot 2, the treatment for which was 24 hours in the barrel at
100 degrees F.

INSPECTION OF SEPTEMBER 10-12, 1940

At this time the posts treated at West Oakland had been in the
ground six summers. The home-treated posts had been standing
in the fence line for 5 years. If the posts had not been treated
every one of them could have been pushed over.

The 140 posts in the east fence line of the Kinne farm were each
firm and solid in the ground. Those treated when green and those
treated after seasoning seem equally successful.

On three green-treated posts and two dry-treated posts termite
colonies had attacked the under side of the bark. On three of
these posts the termites were still active, but they had moved
away from the other two posts (one green-treated "and one dry-
treated) . In no case had they been able to injure the wood. It
should be stated that there is much cellulose material under the
bark which is attractive to termites as food.

Twenty-one posts were taken from the ground for examination.
The sides were probed with a knife and ice pick. Samples were
sawed out at the ground line and near the bottom and preserved
as evidence of the condition of the posts at the date of inspection.

Considerable change had taken place since the previous inspec-
tion. There was little evidence of liquid creosote remaining in
the vessels and oozing out into freshly cut surfaces. On some posts
there was decay on the surface of the buried portion, decay from
1/16 to % inch deep, but on other posts there was little or no
decay. It might be assumed that creosote was lost from the sur-
face by water solution, after which the attack by fungi began. It
is more probable that the decayed part had never received ap-
preciable amounts of creosote. As is shown in Plate VII, the
outer or newest annular ring or rings do not become impregnated
so well as the older part of the wood. If the hyphae (tentacles)
of a fungus penetrate the wood cells to the creosote, channels will
be created through which creosote may move to destroy the
fungus.

The condition of the posts which were taken out of the ground
and then reset is exhibited in Table 1. The first seven in the
table are posts in the fence line, six of them in the east fence
numbering from the south end. They are followed by posts of the
seven lots treated at West Oakland, those set in the ground at the
Kinne ranch first and in order, those at Jaynes, Esmond, and the
University Farm.

The post 2-3, noted as being in bad condition at the time of the
previous inspection, was gone from its place. The inspector of
the Southern Pacific Company, on January 10, 1940, had found it
rotted below the ground line and ordered its removal. This is
failure No. 1, and it is in strong contrast to the favorable records
of all other treated posts. It was noted in March, 1938, that the
post 2-3 did not appear to have received much creosote.
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The posts under test will be inspected hereafter at least every
2 years.

CONCLUSION

The life of treated tamarisk posts cannot be stated on the basis
of the tests to this time. It may be 15 or 20 years or more. If the
posts last 10 or 12 years the cost of the simple treatment will be
repaid. The condition of the home-treated posts after 5 years
gives promise of a useful life of a least 12 or 15 years.

It is considered advisable to publish the record of the tests at
this time in the belief that many farmers will plant tamarisk for
shade or along ditches or fences or in woodlots with a view of
having a continuous homegrown supply of fence posts in the
future; and secondly, to encourage those who now have a stand
of tamarisk to cut posts and to creosote them by the open-tank
method.
ADAPTABILITY OF TAMARISK AS A FINE CABINET WOOD

INTRODUCTION

If tamarisk wood is sawed radially, so that each board or sheet
is cut squarely across the annular rings, or nearly so, the grain is
very handsome. An example of veneer is shown in Plate XII.
The medullary rays, being cut longitudinally and being milky
white in color, present a mottled, wavy pattern against a back-
ground which has a more limpid, slightly yellowish tinge. The
pattern made by the rays is much interrupted and modified by
the annular rings. If the surface is dressed down and slightly
polished, it has a bright sheen, or luster, and the pattern stands
out boldly in good light. The general color is white, it is whiter
than any other wood used as cabinet wood except perhaps white
holly. The white holly has no grain. The beauty of grain can be
made permanent by suitable coats of transparent lacquers.

A scheme for sawing a circular log is shown in Figure 2. There
will be a great deal of waste, admittedly, but the rapidity of
growth of the tree and its cheapness should permit this.

Since other characteristics of tamarisk such as tightness and
workability are favorable, it is believed that the wood will come
into use and will be highly valued. It appears to be suitable for
desks, cabinets, and other furniture, for show cases and counters,
for inside trim, especially in churches, and perhaps for flooring in
houses. Already it has been used locally for a great variety of
novelties including table and floor lamps, bowls, jewel boxes,
post cards, gavels, bracelets, and rings. One woodworker made
an attractive rocking chair of tamarisk.

Rotary-cut veneer would have a figure, a somewhat uniform
bird's-eye pattern. Radial (or diametral) cut veneer would show
the beautiful wavy pattern, which is highly attractive and usually
elicits the remark, "the most handsome wood I have ever seen/'
Shrinkage in drying would create a problem with rotary-cut
veneer but not with radial-cut veneer.
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Figure 2.—Plan for sawing a log so as to obtain wide and narrow boards
and sheets of veneer, each piece with radial grain.

Samples of the wood were taken by the author to Grand Rapids,
Michigan, furniture center of the world. In the hands of experts
it was pronounced "hard and tight and handsome." Being an
introduced wood whose distribution in America is limited to the
hot, dry Southwest, it was not recognized by anyone.

The invariable question asked was as to the quantity of large
straight logs available not only for 1 year's consumption but for
a continuous supply. It must be admitted that the quantity of
straight tree trunks is small considering the great number of
trees, the reason being that the trees are not grown closely as in
a forest and have been given no care. If smaller, shorter logs can
be used—and for some purposes they can be—then the supply in
Arizona and the Imperial Valley is quite large. There is much
promise in the habit of growth of young trees, as seen in Plate IX,
that a planting of tamarisk could be pruned and cared for so as
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Plate IX.—A young hedge 4 months old. The straight saplings give promise
that if a commercial planting is protected from stock and given the care
common to nurseries, including progressive thinning and pruning to a
height of 16 feet or more, till the retained (best) trees reach a height of 50
or 60 feet, the grove then will yield large, straight logs such as are needed
for veneer.

to yield a large percentage of marketable logs. The lower limbs
should be removed progressively upward to reduce the irregular
grain of knots, although the knots are usually tight and often
present an attractive figure.

THE GRAND RAPIDS TESTS

The manager of a furniture company offered to have some logs
sawed, partly into veneer, and to make examination and tests of
the qualities and the utility of the wood if the logs could be
delivered by the Arizona Agricultural Experiment Station to the
mill of a mahogany company in Louisiana.

The offer was accepted. To execute it required the co-operation
of the local office of the United States Bureau of Reclamation at
Yuma and of the Southern Pacific Company. As inducement, it
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was a promotional enterprise offering hope of a new industry on
the Yuma project and hope of future freight business for the
railway.

Search was made in dooryards and on fence lines to locate in-
dividual trees with straight trunks. It was thought possible, too,
that trees growing under different conditions of groundwater
table, alkali, or regularity of irrigation might vary in the qualities
of the wood.

Early in November, 1938, six logs were taken from the Ray L.
Priest home in Yuma and hauled to the yards of the Bureau of
Reclamation. The ends were painted and the logs were stored in
the open. The checking after 10 weeks was very slight at the ends
and none whatever through the bark. The three best logs were
selected for shipment.

On January 18, five logs were obtained from two trees on the
Strait farm near Somerton and two logs from the dooryard of Mrs.
Lillian Fritz. The ends were given a thick coat of paint.

Each of the ten logs was provided with a brass tag giving its
number. Plate X shows the logs from the Strait farm, one of
which was later rejected to keep the total weight of the shipment
within the agreed limit. The logs were shipped January 20, 1939.
Six of them were freshly cut and three were partially air seasoned.
Mr. George Meagher, Junior Forester, U.S. Forest Service, assisted
in the shipment.

Plate X.—Tamarisk logs on the depot platform at Yuma for shipment to a
veneer mill in Louisiana. The log to the left is 25 inches in diameter and
weighs 1,510 pounds.

The age, size, and weights are given in Table 2.
The report from the manufacturer at Grand Rapids, dated

March 30, 1939, stated that the logs were small and defective, and
since veneers reflect all of the defects of the original timber it was
impossible to obtain wide, clear, long veneer sheets; that the
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TABLE 2.—THE AGE, SIZE, AND WEIGHT OF LOGS SHIPPED TQ
LOUISIANA.

Log
no.

1*
2
4
5
6
7
8
9

10

Age

Yr.
16
16
16
16

....

....
14
14

Diam. inside bark

Butt

In.
16
13
26
14
14
19
14
20
14

Top

In.
19
12
24
14
13
16
12
17
11

Length

Ft.
8
8
5.6
5

13.5
12.5
15.4
6.4
9.2

Weight

Lb.
1,132

616
1,510

600
1,035
1,520
1,068
1,100

870

Height of butt
above ground

Ft.
1

10
1

10

"i"
2

top of log No. 1 was at the base of a fork.
larger diameter at the top.

This accounts for the

veneers were soft in texture; and that "the cost of producing this
veneer would not justify quantity use in the production of our
furniture." The report stated that because of those conditions no
examination was made of tensile strength, gluing qualifications, or
adaptability to various finishes. It added that possibly in the
future when lumber of high quality becomes more scarce, tama-
risk may find its place in the field of home construction or fur-
niture production.

Two months later the manufacturer in a letter to Mr. George
Kinne stated:

While we think well of the wood we believe that the quantity available
and the size of the logs, together with the-cost of getting them out, might be
a detriment in attempting to promote this lumber. We had one of the logs
cut into veneers at the mill in New Orleans. The veneer is rather brash but
not impossible to lay. I think eventually this wood might be made of
value. I would advise that the trees be allowed to grow to larger size,
which should not take long, as I understand the growth is rapid, and I
believe that some trees should be planted in order to produce a quantity of
this lumber at some later date.

Good cabinet wood is getting scarce and the time will come when these
trees will have a commercial value. We are watching our opportunity to
promote this wood in the future. I have not forgotten it and will be glad
to have you keep me posted.

This manufacturer's special product is tables and in his show-
room are represented the world's handsomest woods. Table tops,
even more than wide vertical panels, impose the highest require-
ments in veneers, in width and uniformity and freedom from
defects. In many other lines such as dressers and cabinets much
narrower strips with more variable patterns are adequate.

Undoubtedly the industry would be happy to find a new and
very attractive wood. There is much demand in the trade at
present for a white wood of handsome grain. Considerable
mahogany and walnut are being bleached. However, an unknown
wood does not sell itself rapidly; much advertising is necessary to
introduce a strange name such as tamarisk.
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Plate XI.—Trees in the Kinne windbreak 16 years old. These trees grew
up with no care whatever. Many of the trees in this windbreak have
diameters of 24 inches or more.

In the report the veneer was said to be soft in texture. The
cutting of veneer requires that the wood be thoroughly saturated
in steam vats. There is no question that tamarisk when dry is
an exceedingly hard wood.

It was unfortunate that only one of the nine logs was flitched
and sliced into veneer. The other eight might show other char-
acteristics of the wood, though perhaps not.

A few sample strips of the veneer were obtained from the mill
in July, 1940. A photograph of one of these strips showing the
grain is presented in Plate XII.

If the wood should become commercially successful and widely
adopted, millions of feet would be required annually. No sys-
tematic survey of the quantity available has been made. The
good stands are scattered and most of the trees are immature. Un-
fortunately in many cases the older trees have been cut or have
been topped for firewood. To develop extensive close plantings
and to trim the limbs and thin the stands requires considerable
labor and perhaps other costs. It should be ascertained first that
the qualities of tamarisk as a fine cabinet wood are favorable, and
that has been the object of the present studies.

TESTS AT THE FOREST PRODUCTS LABORATORY

In January, 1939, five short logs (called "bolts") were selected
from the long row of tamarisk on the Strait farm by representa-
tives of the Southwestern Forest and Range Experiment Station.
They were shipped by the Arizona Agricultural Experiment Sta-
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Plate XII.—Veneer cut at the mill near New Orleans, Louisiana, showing
the pattern of tamarisk grain. (Photo by W. E. Bryan.)
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tion to the Forest Products Laboratory of the United States Forest
Service at Madison, Wisconsin. Standard physical and mechanical
tests were made in September on a part of the material. It was
said to be in a green condition.

The technical data furnished by the Forest Products Laboratory
were analyzed for the author by Arthur T. Upson, Director of the
Southwestern Forest and Range Experiment Station, and compari-
sons were made between the data for tamarisk and those for
well-known furniture and cabinet woods. It should be repeated
that these tests were made on the tamarisk in a green condition.
Furthermore, the number of separate pieces tested was very
limited, and any final judgment must be based on trees from many
localities grown under various conditions. Mr. Upson stated:

Strength.—From the standpoint of its general strength properties (i.e.
fiber stress, modulus of rupture and elasticity, static and impact bending,
compression parallel and perpendicular to grain, shear, tension, and
cleavage), tamarisk is suitable for furniture and cabinet uses. In other
words, it is strong enough and stiff enough and should have sufficient ability
to hold nails and screws. In comparison with well known furniture woods
like beech, birches, sugar maple, red and white oak, walnut, chestnut,
white ash, and red gum, it may rate in some of these properties about the
same, m others somewhat above, and in still others somewhat below. Exact
comparisons can, of course, be determined by reference to Bulletin No. 479.
Oil the other hand, when the results of the tests on dry material are avail-
able, these comparisons may be considerably changed, and of course air-dry
values are the ones that would be most applicable in determining whether
or not any wood is suitable for furniture and cabinet purposes.

In certain other respects these tests on gi-een material show tamarisk
somewhat unique. For example:

Specific gravity of 0.615, based on green volume and weight when oven
dry, classifies tamarisk as among the very heavy woods. It is heavier than
beech, yellow birch, sugar maple, and red oak, and slightly heavier than
sweet birch and white oak.

Shrinkage.—Another interesting feature of the tamarisk data is the rel-
atively low radial shrinkage and the unusually large tangential shrinkage.
If this is a uniform characteristic, this relationship will have an important
bearing on the use of the wood, as there would be a decided advantage in
quarter sawing where high ability to stay in place is required as in furniture
and fixtures. The radial shrinkage of the species is slightly less than that
of such woods as black cherry, chestnut, yellow poplar, and is only a very
little more than true white pine, which is always considered as the premier
wood m this respect. But tangentially the shrinkage from green to oven
dry is slightly in excess of beech and considerably in excess of yellow birch,
red gum, sugar maple, and white oak, woods we think of as possessing high
tangential shrinkage. This relationship between radial and tangential
shrinkage will also cause trouble in kiln drying.

Hardness.—The average radial and tangential hardness by the ball test
of green tamarisk exceeds that of the better known furniture hardwoods,
in some cases almost 40 per cent. It is necessary to go to some of our hard-
est woods to find any that roughly compare with tamarisk, namely blue gum
(eucalyptus), honey locust, and dogwood, which are a little harder.

Machining qualities.—The Laboratory intends to make tests of the ease
of working and finishing tamarisk but the data are not yet available. This
quality is also of much importance in furniture and cabinet woods.

At a later date the tests on air-dry tamarisk wood were reported
by the Forest Products Laboratory. The specific gravity, air dry,
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indicates that the volume shrinkage from the green condition to
air dry was 8.5 per cent. Mr. Upson analyzed the report as
follows:

While it should be borne in mind that these values are based on a limited
number of tests the data are, however, quite comparable to those given in
U.S.D.A. Technical Bulletin No. 479 for most well-known American woods.

It is now possible to make some rough comparisons between the air-dry
properties of tamarisk and the corresponding air-dry values for several
commonly used furniture and cabinet woods.

Strength.—In general strength properties, tamarisk compares favorably
with beech, birches, sugar maple, red and white oak, walnut, white ash, and
red gum. It is somewhat inferior in static bending and compression, but as
good or better in impact bending, shear, tension, and cleavage. The air-
dry values indicate that tamarisk is strong enough and stiff enough for
furniture and cabinet uses and should hold nails and screws satisfactorily.

Specific gravity for air-dry material was found to be .67 which places
tamarisk slightly lower among the heavy woods than the value previously
given for green material. It is, however, as heavy as white oak, and
heavier than beech, birch, sugar maple, or red oak.

Hardness properties of air-dry material, like those for green material,
place tamarisk among the hardest woods. The average radial and tangential
hardness is better than that of red oak, white oak, black walnut, yellow
birch, white ash, and rock elm, about equal to that of sugar maple, and is
only exceeded by such exceedingly hard species as blue gum, honey locust,
and dogwood,

Machining.—Tests on a very small amount of tamarisk from one bolt
indicate that the wood turns about as well as birch and maple. In plan-
ing (based on a 30 degree cutting angle only) it ranks fair, being in the
same class as red gum. The boring qualities of tamarisk are about as good
as those of the oaks which place it in the best group.

As a result of the tests, tamarisk wood may be described, using
standard terminology, as very heavy, very hard, strong, moder-
ately stiff, with large shrinkage and with high shock resistance.

THE NEW YORK TESTS

In April, 1940, Mr. George Kinne sent two bolts from a 12-inch
tree trunk to a New York firm doing an extensive business in fine
woods. From New York they were sent to a veneer mill.
Although cautioned emphatically that the bolts must be cut
radially, the mill operators made rotary or circular veneer, as
shown by the slash grain and the round cross sections of knots.
Sample pieces returned to Mr. Kinne were still curved or circular
in shape and they all were of dark red color as if they had been
boiled in water previously used for mahogany.

CONCLUSION

The studies of tamarisk as a fine cabinet wood have not led to
a satisfactory, definite conclusion. Much remains to be learned.
Many persons have shown a keen interest in the growing of
tamarisk and in its use, a few close plantings have been started,
one electric kiln has been equipped, and woodworkers are trying
the new wood on their benches. The publication of the studies
herein described, as a progress report, will be appreciated, it is
thought, by those persons and others.
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It is hoped that tamarisk will be adopted as a standard furniture
wood, when an adequate supply of the wood is assured. Even
though it does not become a standard furniture wood, at least it
will be used increasingly by small local industries and individuals
and may provide much employment thereby.


