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opportunities for studying the Australian Eucalypts, which are now
extensively grown in the Southwest for ornament, for wind-breaks,
and for their useful timber. The phenomenally rapid growth of the
Eucalypts, and the special adaptation of many species to dry climates,
render these trees of peculiar economic importance to the Southwest.
The descriptions and illustrations of species, with the information
upon their requirements of soil and climate, and upon the character
and uses of their wood, together form a practical guide for the tree
planter.

Very respectfully, : G1rrForp PiNcHoT,
Forester.
Hon. JaMes WiLsox, (
Secretary of Agriculture.
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INTRODUCTION.

The Eucalypts are now grown in America, especially in the South-
western United States, more extensively than any other exotic forest
tree. During the past forty years they have been planted here and in
other parts of the world for ornament, for sanitary improvement, for
shade, for wind-breaks, for fuel, for oil, and for timber; and incident-
ally they have been useful in many other ways. In fact, they have
probably served more ssthetic and utilitarian purposes than any other
forest trees that have been planted on this continent.

These trees have been studied and extolled alike by botanists, gar-
deners, and foresters. They are worthy of ull the attention that has
been given them and deserve to be still better known. The late Baron
Ferdinand von Mueller, Government botanist of Victoria, Australia,
the most renowned student of the great Australian genus Eucalyptus,
prophesied in his scholarly Eucalyptographia that ‘‘The Eucalypts
are destined to play a prominent part for all times to come in the
silvan culture of vast tracts of the globe; and for hard-wood supplies,
for sanitary measures, and for beneficent climatic changes all countries
within the warmer zones will with appreciative extensiveness have to
rely on our Eucalypts during an as yet uncountable period.” All who
have lived where Eucalypts grow can realize fully the force of the
prophecy and the great value of the genus to mankind, both present
and prospective.

In the following pages the Eucalypts are viewed mainly from the
standpoint of their usefulness, only incidentally being treated as orna-
mentals. No attempt is made to present an exhaustive botanical trea-
tise of the Eucalypts. The hotanical features introduced are intended
to be subservient to the interests and purposes of the forester.

Only the large arboreal species are discussed—that is, species attain-
ing a height of over 40 to 50 feet and a diameter of over 1 foot. Many
of the species consisting of smaller trees are very interesting to the
botanist and gardener, but they are of comparatively little interest to
the forester. '

This publication is not a general treatise on the genus Eucalyptus,
= 3
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4 INTRODUCTION.

but has to do more especially with the genus as it behaves in North
America. Only those species that have fruited and by this means
have been identified are treated. This treatise is based mainly upon
ten years’ observation and study of the genus in California and Ari-
zona and three years of experimental work in the latter region.
Besides the data obtained as a result of this personal work, very
much of value concerning the genus has been learned through cor-
respondence with students and growers of Eucalypts in the various
regions where they grow naturally or have been introduced. In this
connection I wish to acknowledge especial indebtedness to the follow-
ing persons for valuable assistance rendered: Hon. Abbot Kinney,
Los Angeles; Hon. Ellwood Cooper, Santa Barbara; Mr. J. H. Maiden,
F. L. S., government botanist, Sydney, Australia; Mr. F. Manson
Bailey, F. L. S., colonial botanist, Brishane, Australia; Prof. L.
Trabut, Alger-Mustapha, Algiers; E. R. Holmes, Paris; Nathan W.
Blanchard, Santa Paula, Cal.; and Col. G. H. Norton and A. K.
Sanders, Eustis, Fla.

The purpose of this bulletin is to give information concerning the
characteristics of the Eucalypts, their climatic requirements, and their
uses; to give directions and suggestions as to their propagation and
culture; and to furnish a means of identifying seedlings and mature
trees, so that as the Eucalypts growing throughout the Southwest
become identified, such trees may become sources of information con-
cerning the species they represent, and sources of seed for propaga-
tion. This Australian group of trees now serves very many useful
purposes in the Southwest, and gives promise of great future useful-
ness in the semiarid portions of our continent. It is believed that
when the merits of these trees are fully understood, and information
concerning their climatic requirements and their propagation is readily

-available, they will be planted more extensively and with increasing
intelligence and discrimination. The covering of the now untillable,
treeless portions of the semitropic section of America with such trees
as Eucalypts, which will yield fuel, timber, and other useful products,
and also furnish protection from the sun, from winds, and from floods,
or otherwise ameliorate existing climatic conditions, is certainly an
achievement greatly to be desired.

The illustrations are from photographs made by the writer during
the past six years. Photographs of most of the seedlings in pots were
made at a nursery in South Pasadena, Cal., the proprietors of which
were extensive American growers of Eucalypts. The remainder were
taken at the experiment station farm near Phoenix, Ariz. Seedlings 4
to 8 months old, as nearly typical of the respective species as possible,
were selected for subjects. It is believed that these illustrations will
prove useful to growers and purchasers in identifying seedlings of these
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trees. The photographs of the branches bearing leaves, buds, flowers,
and seed cases were taken in each instance from a specimen fastened to
the trunk of the tree upon which it had grown, by this means showing
fairly well the nature of the bark of the tree. It is thus attempted
in each of these latter photographs to illustrate the principal features
upon which the species are based, and it is hoped that they will be
found helpful in identifying trees the names of which are unknown
or doubtful.
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EUCALYPTS CULTIVATED IN THE UNITED STATES.

PART I.
THE NATIVE HOME OF THE EUCALYPTS.

The native home of the Eucalypts is Australia and some of the adja-
cent islands, including Tasmania, New Guinea, Timor, and one of the
Moluccas. All but a very small per cent of the species are found on
the continent of Australia itself. A small number grow both on Tas-
mania and in Australia, one of these being the Blue Gum, Fucalyptus
~ globulus, the species that has been cultivated most widely throughout
other parts of the world.

The Eucalypts constitute a considerable part of the forests of Aus-
tralia, and are said to give a characteristic appearance to the landscape
of the regions in which they grow. They are known in their native
home as Gum trees, Mahogany trees, Box trees, Stringy barks, and by
quite a number of other names, the first being the most common
appellation. Notwithstanding the general use of the term ‘‘Gum
tree,” the name is not an entirely appropriate one, as the exudations
from the trees are in most cases not gums, but resins. The name
¢ Eucalypts,” proposed by Baron von Mueller, and used in this publi-
cation, is more suitable and euphonious. The only Australian common
names that have been generally adopted in America are ‘Blue Gum
tree” for E. globulus, and ‘‘ Red Gum tree” for . rostrata and several
other species, indiscriminately. In Australia several speciesare known
a8 Blue Gums and several as Red Gums. This confusion of names,
due to the great number of the spccies, and to the application to the
same species of different common names by the inhabitants of the
various colonies of Australia, makes it impracticable to designate a
Eucalyptus tree by a common name. For distinctness it is necessary
to use the botanical names almost entirely. It will probably be some
time, even in their native home, before these trees have well established
popular names for each of the 150 or more species.

In Australia the different species occupy situations varying from
deserts or dry mountainous regions to low, swampy, and moist moun-
tainous ones. On account of the great diversity of species and their
wide distribution in their native home, it has been possible to select

13



14 EUCALYPTS CULTIVATED IN THE UNITED STATES.

species suitable to a great variety of semitropic situations; and there
are undoubtedly greater future possibilities along this line. Each
year one or more additional promising species finds its way from Aus-
tralia to our continent, the usefulness of the genus being thus continu-
ally extended to new regions. As Americans become better acquainted
with the Eucalypts in their native home the possibilities for the useful-
ness of these trees upon our continent will be increased.

THE EUCALYPTS A8 EXOTICS.
INTRODUCTION OVER THE GLOBE.

From Australia the Eucalypts have been carried to many parts of
the earth having a similar climate. The dissemination began on an
extensive scale about the middle of the past century, largely through
the labors of Baron von Mueller in Australia and of M. Ramel in
Australia and in Europe. To be sure, small plantings had been made
in Europe and in Africa earlier in the century, but we are indabted to
these men for an adequate appreciation of the real merits of the genus.
Prof. J. E. Planchon, one of the students and disseminators of Euca-
lypts in France, says of these men in his paper upon the Eucalyptus
globulus,” that their memory should be associated with the name
Eucalyptus *‘ wherever this tree thrives as a source of public wealth
and salubrity;” and then adds:

In the history of the future naturalization of the Fucalyptus, Mueller is the savant
who justly calculated the future of the tree, traced it in its [prospective] itineracy,
and predicted its destiny. Ramel is the enthusiastic amateur who has thrown body
and mind into the mission of propagating it. Both have faith, but one is a prophet,
the other an apostle; and, in the noble confraternity of services, public gratitude
will not separate the names that are bound together by friendship.

Others took up the good work in various parts of the world, and,
during the quarter of a century that followed, the genus became
widely distributed. It is said that more trees of this genus have
been planted away from its original habitat than of all other forest
trees combined. As an indication of how extensively they were being
planted a quarter of a century ago, the following statement from a
seed catalogue published in Sidney in 1875 is of interest:

To give our friends some idea of the demand: We have rold neariy half a ton of
seed during the past year. One pound weight should produce many thousand plants.

The present generation is reaping the benefit of the extensive plant-
ing of that period.

The Eucalypts are now grown successfully in southern Europe, in
northern and in southern Africa, in southern Asia, in parts of South
America, and in the Southern part of North America. Thus, a por-

aRevue des Deux Mondes, January, 1875. Translated and published by Depart-
ment of Agriculture, May, 1875,
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tion of each continent of the globe is receiving the benefit of the
distribution of this useful genus from its native home. In many of
the above regions the Eucalypts are a conspicuous feature of the
country, the aspect of the landscape having in some cases been com-
pletely changed by the planting of these trees. There are undoubtedly
many other parts of the earth yet to be benefited by the introduction
and extensive planting of species adapted to the climatic conditions.
The tests of various species made in Arizona by the writer, during
the past three years, indicate that there are species of Eucalypts
adapted to many regions where they have not been tried. These
experiments indicate also that in localities where it has been supposed
they could not be grown successfully as forest trees suitable varieties
have not been tried. There is need of a careful study of these trees
in their native habitats, in order to determine what species may be
introduced into regions with climate and soil similar to those of the
districts in which the respective species grow naturally.

IN SOUTHERN EUROPE.

According to Baron von Mueller Eucalypts were first planted in
Europe in the botanic garden of Naples, in the early part of the last
century. But their value as forest trees was not recognized any-
where in southern Europe until after the middle of the century, and
in Italy not until 1870. During the past forty years their culture has
increased rapidly. Claude M. Thomas, American consul at Marseilles
in 1894, states, in Consular Reports No. 163, that ¢‘ the cultivation of
the Eucalyptus is receiving much attention from thoughtful men,
wherever in Europe climate and soil are of a character adapted to its
growth.”

The French botanists and gardeners were pioneers in studying
Eucalypts and in distributing them throughout southern Europe.
Their interest seems to have continued unabated for nearly half a
century, more publications on the culture and uses of the Eucalypts
having appeared in the French language in that time than in any
other, and probably more than in all other languages in which such
treatises have been written. The Eucalypts were introduced into
France during or hefore 1854, and during the succeeding quarter
century were planted extensively. Planchon said in 1873:

Now the entire region fromm Cannes to Monaco displays to the traveler * * *
the aspiring branches of the Eucalyptus, with their scythe-shaped leaves trembling
beneath the slightest breeze, and withstanding the repeated and violent winds from
the east.

M. Henri Carreron, in an article in a recent number of the Journal
de Genéve, makes the following statements concerning the present
prevalence of Eucalypts in southeastern France:

A Provencal who has not seen the Cote d’ Azur for the last forty years would not
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recognize it, so changed is the aspect of its vegetation. No more there of those
characteristic, stunted, grayish bushes. They have been replaced on at least one-
fourth of the surface of the land by cooling and fragrant forcits of huge Eucalypts,
which tower high above the thousand-year-old Olive and Mastic trees. Australia is
invading the ancient Provence; the antipodean forest is gradually taking the place of
the indigenous species of the Old World.

Felix Sathut states in his Les Eucalyptus, published in 1888, that—

The Eucalyptus * * * (s certainly of all the exotic trees thus transplanted the
one which excites the most astonishment by the rapidity of its growth, its gigantic
proportions, and the very great diversity of its appearance and foliage. It is already
go abundant that it is encountered at every step in the public places, in all the
gardens, and it is already being used as a forest sort.

In France, Eucalyptus culture is still confined almost exclusively to
the Mediterranean coast region, no species having been generally
introduced that will withstand the frosts that occur at most points to
the north of this favored maritime district. From that country cul-
ture has extended into most of the region about the Mediterranean,
including its islands. On the island of Corsica these trees have heen
grown with special appreciation of their value, several publications
having been written concerning their culture there.

In Italy, Eucalypts were grown previous to 1870 simply as botanical
or ornamental. specimens. During that year they were first set in
large numbers for the sanitary improvement of a locality. The most
extensive planting made that year was by the Trappist monks at
Tres Fontane in the Campagna Romana, where malaria was very
prevalent. Charles Belmont Davis, American consul at Florence in
1894, writes, in Consular Reports No. 168, that—

A few monks used to go to this place from Rome every morning after the sun had
cleared away the fog, plant as many of the Eucalyptus globulus as they could during
the day, and return to the city in the evening. * * * Over 55,000 Eucalyptus
trees are planted at this place to-day. * * * At present Italy has at least 100,000
Eucalyptus under successful cultivation, 30,000 of which are due to the railway com-
panies and 70,000 to private enterprise.

According to a report made by Herbert W. Bowen, American
consul at Barcelona, in 1894, Eucalypts were introduced into Spain
in 1865, where ZEucalyptus globulus became known as the **fever
tree,” ‘* because it is believed to purify boggy and aqueous regions
that engender fevers.” Mr. Bowen writes:

The French are the most active and intelligent (if we leave our own Californians
out of the question) in propagating the tree. Hardly less sanguine than the French
are * * * the Spaniards, who hope by cultivating the Eucalyptus to eliminate

from the atmosphere the noxious exhalatione of their =oil, and to secure an ample
supply of woodland and wood.

In Portugal and in Greece Eucalypts are grown successfully, but
have not yet been planted on so extensive a scale as in other parts of
southern Europe.
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A. EucALYPTS AS FOREST COVER FOR PARKS, EAST LAKE PARK, Los ANGELES, CAL
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EUCALYPTS As AVENUE SHADE TREES NEAR SANTA MONICA, CAL.
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THE BLUE GUM (EUCALYPTUS GLOBULUS) AS A TIMBER TREE. .
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IN AFRICA.

Abhout the same time that the Eucalypts were introduced into France
they were carried into the French colonies in northern Africa. The
Blue Gum (Zucalyptus globulus) is reported to have been introduced
into Algeria in 1854, a little over half a century after the discovery of
the species in Tasmania by La Billardiére. By the year 1875, accord-
ing to Planchon, it had been planted in northern Africa ‘‘by hundreds
of thousands, in groves, in avenues, in groups, in isolated stalks, in
every section of three provinces; and the foreigner who does not know
the exotic origin of the Eucalyptus would suppose it to be an indigen-
ous tree.” He adds: ““No tree has in so short a space of time intro-
duced into the forest vegetation of Algeria so picturesque an element,
or is as useful and as promising for the future.”

Prof. Louis Trabut, Government botanist of Algeria, wrote to the
author as follows, under date of October 14, 1900:

Relative to the Eucalyptus, this tree has been planted in Algeria since 1870.
Only E. globulus was planted for several years. Lately they have planted E. rostrata.
These are the only species that have been generally planted. Among amateurs 100
other species may be found. The Eucalyptus has rendered great service to the
country in quickly growing wood for the timbers of sheds and other farm buildings.

Eucalyptus culture has continued to spread, now extending through-
out other parts of the continent, more especially in the English and
Dutch colonies of southern Africa. James Bryce, in his Impressions
of South Africa, published in 1897, says, concerning the planting of
Eucalypts in the latter region:

The want of forests in South Africa is one of the greatest misfortunes of the coun-
try, forit makestimbercostly. * * * Unfortunately, most of the South African trees
grow slowly; so where planting has been attempted it is chiefly foreign sorts that are
tried. Among these the first place belongs to the Australian gums, because they
shoot up faster than any others. One finds them now everywhere, mostly in rows
or groups around a house or a hamlet, but sometimes also in regular plantations.
They have become a conspicuous feature in the landscape of the veldt plateau,
especially in thoee places where there was no wood, or the little that existed has
been destroyed. * * * Ifthisgoeson, those Australian immigrants will sensibly
affect the aspect of the country, just as they have affected that of the Riviera in

southeastern France, of the Campagna of Rome, of the rolling tops of the Nilghiri
hills in South India.

IN SOUTHERN ASIA.

It is reported that the Eucalypts were introduced into southern
India as early as 1843. Several thousand acres are now covered with
these trees, principally upon the Nilghiri and Palui hills. In parts
of India a great variety of Eucalypts thrive, while in other sections
only a limited number of species can be grown. Some large planta-
tions there are now 40 years old. In the consular report for Sep-
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tember, 1894, V. L. Polk, then consul-general at Calcutta, remarks
concerning the Blue Gum (Zucalyptus globulus): ‘It may be said gen-
erally that the growth of this species is an unqualified success.”

. IN SOUTH AMERICA.

The Eucalypts have been grown in parts of South America for over
thirty years. Interest in them in the Argentine Republic was aroused
by the careful work of Dr. Ernest Aberg, who conducted cultural
experiments with the genus and in 1874 published a work upon the
importance of these trees for a wood supply. They are grown to some
extent in Peru, in Venezuela, and in other parts of the continent.

IN NORTH AMERICA.

The Eucalypts were introduced into North America only a few
years after their introduction into France and Algeria, the merits of
the genus being early recognized by Californians. It is reported that
they were introduced into California in 1856 by Mr. Walker, of San
Francisco, and in that year 14 species were planted. In 1860 Mr.
Stephen Nolan, a pioneer nurseryman of Oakland, being greatly
impressed with the rapid growth of these first trees, and also with their
evident adaptability to the climate, commissioned a sea captain sailing
for Australian ports to secure any Eucalyptus seed he could, at the
same time furnishing money with which to make the purchase. A
large supply of seed of several species, including Eucalyptus viminalis,
was received from this source, and sown in 1861. Mr. Nolan continued
to import seed in quantity for several years, distributing the seedlings
widely through the State.

The country is especially indebted to Hon. Ellwood Cooper for call-
ing attention to the merits of the Eucalypts. For many years he was
very active in bringing the genus to the attention of the citizens of
California. Under date of May 28, 1900, he writes:

There were Blue Gum trees growing in the State during my first visit in 1868. I
saw a few specimens in private gardens from 10 to 20 feet high; was attracted to
their beauty; so that when I located in Santa Barbara, in 1870, I at once conceived
the idea of forest planting.

In 1875 he delivered in Santa Barbara a lecture in which his enthu-
siasm for the genus found expression. This was probably the first
address on the subject in America. His interest in these trees (and,
incidentally, the rapidity of their growth, which is one of the causes
of their rapid introduction) is shown by the following statement made
by him upon that occasion:

At my home I have growing about 50,000 trees. The oldest were transplanted

three years ago. A tree three years and two months from the seed, transplanted two
vears and ten months ago, is 9% inches in diameter and 42 feet 6 inches high.
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During the intervening quarter century Mr. Cooper has continued
the extensive planting of Eucalypts. He has set them in canyons
and on steep hillsides, has utilized them for a forest cover, for wind-
breaks, for shade on avenues, for sources of timber and wood, as
well as for ornament, thus furnishing the country an object lesson
of what the tree will do for an appreciative planter. He now bhas
about 200 acres of his ranch north of Santa Barbara covered with for-
ests of these trees. Here is the best place in America to see a large
variety of Eucalypts grown as forest trees. Several varieties to he
seen only as botanical or ornamental specimens elsewhere can be seen
here growing by the acre. Mr. Cooper’s groves have been and will
continue to be valuable sources of information as to the bebavior,
when growing in forests, of several species not yet generally vlanted
in America.

A great impetus has been given the planting of Eucalypts in the
southwestern United States by the labors of Hon. Abbot Kinney, of
Los Angeles. As chairman of the California Board of Forestry from
1886 to 1888 he rendered a great service to the State in causing the
planting of thousands of Eucalypts within her borders. A large per-
centage of the trees of species other than Fucalyptus globulus, now
growing in the Southwest, are from plants distributed during his
administration. Mr. Kinney has ever since been an enthusiastic stu-
dent and planter of trees of this genus, and has written more upon
Eucalypts than any other American. In southern California espe-
cially, and in Arizona also, the planting of these trees has been extended
very much by his work.

During recent years the planting of Eucalypts has been stimulated by
the labors of Mr. A. Campbell-Johnston, of Garvanza, Cal., an ardent
student and admirer of these trees, who by his writings and his example
has done much to attract attention to the merits of the genus. The
firm with which he is connected at South Pasadena, Cal., is rendering
a service of incalculable value in furnishing for planting authentically
named seedling Eucalypts. Mr. Campbell-Johnston is also conducting
at his ranch the most extensive cultural test of species of Eucalyptus
that has been made in America.

It is through the labors of such men as have been mentioned, and
of many others, that the Eucalypts have become disseminated and
recognized and very generally planted throughout California. The
landscape of many parts of the State has been completely changed
by the- growth of these trees. Over much of the State they are the
principal wind-break, shade, and fuel trees, and the number of useful
purposes they serve is continually increasing. Without the Eucalypts
California would be a very different State, and their value to the Com-
monwealth is beyond calculation.

From California the planting of Eucalypts extended into Arizona,
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New Mexico, Texas, and Florida. In most cases the Blue Gum
(Eucalyptus globulus), the species that had been most successfully
grown in California, was the one first planted in these regions. The
Blue Gum is not adapted to these regions and this has led to the belief
that no Eucalvpts would thrive there. In southern Arizona, for
example, the Blue Gum does not endure the dry heat of summer, while
in Florida the frosts of winter have been fatal to it. But in some of
these places more resistant species have been introduced and are grow-
ing satisfactorily. A more careful and systematic study of the genus,
accompanied by cultural tests, will undoubtedly result in the discovery
of additional and probably better species for these and other regions.

Eucalypts have been introduced from California into Mexico also,
and their merits are being gradually recognized there.

The introduction of heretofore untried species is continuing in the
Southwest, and the number grown there is thus rapidly increasing.
During the past three or four years especially a great many species
have been added to the list of those grown in America. The forty
species discussed at length in this publication comprise the species
known to the writer that have been introduced long enough to produce
seed, and thus establish their identity. Five vears hence a large num-
ber of additional species will have fruited, and a publication covering
the same ground that this one aims to cover would then include nearly
twice the number discussed in these pages. The recently introduced
species are growing mostly at the University of California, at forestry
stations at Santa Monica and Chico, on the ranch of A. Campbell-
Johnston (Garvanza), in Elysian Park (Los Angeles), and upon the
experiment station farm near Pheenix. Their development is being
closely watched by those interested in their planting, and by whom
the great future possibilities in these recent arrivals from the native
home of the genus is fully realized.

WRITERS UPON EUCALYPTS.
FOREIGN.

Much has been written concerning this very interesting group of
trees.  Most of the publications have been in English and in French—
several score in each language. A few haveappeared in Italian, a few
in German, and a few in Spanish.

The most comprehensive work on the Eucalypts is Baron von Muel-
ler’s Eucalyptographia, a ten-part illustrated monograph, published
by the government printer at Melbourne, Australia, and by Trubner
& Co., London, 1879 to 1884. One hundred species are illustrated
and described, with their climatic requirements and their uses quite
fully given. Baron Von Mueller expressed in the final number a hope
that during the years remaining to him supplemental parts might be
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A. Wooo Cut FROM A BLUE Qum GROVE NEAR LO8 ANGELES, CAL.

B. Woo0 Cut FROM ReD Gum (EUCALYPTUS ROSTRATA) GROVE UPON RANCH OF ELLWOUD COOPER NEAR SANTA BARBARA, CAL.
(YOUNG GROWTH FROM STUMF'S IN BACKGROUND. )

EUCALYPTS AS A SOURCE OF FUEL.
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A. LoGS READY TO BE CUT BY STEAM SAWING MACHINE. VISIBLE IN BACKGRQUND.
. ;

B. FOUR-FOOT WO0OD RECENTLY CUT FROM GROVE OF BLUE GUM (EUCALYPTUS GLOBULUS).

The 20-acre tract averaged 80 cords per aere, the growth of seven years, from stumps of trees previously cut
for fuel twice. Sprouts are appearing from some of the stumps.
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A. ONE YEAR'S GROWTH.

B. THREE YEARS' GROWTH.

BLUE GuUMS (EUCALYPTUS GLOBULUS) GROWING FROM STUMPS OF TREES CUT FOR FUEL.
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A. EUCALYPTUS ROSTRATA AT COOPER RANCH, SANTA BARBARA, CAL.

B. EUCALYPTUS RUDIS AT MINNEWAWA RANCH, FRESNO, CAL.

EUCALYPTS GROWING SPONTANEOUSLY UNDER PARENT TREES.
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issued, discussing a portion at least of the 20 to 30 species that he then
recognized as remaining untreated in his Eucalyptographia. That he
did not, however, expect to bring the work upon the genus to a close
before his death is shown by the following: ‘¢ The author can not hope
during the remaining brief period of his lifetime to complete the
present work with some approach to exhaustiveness of the subject.”
Though he continued working on the genus during much of the
remaining fourteen years of his life, no additional parts were issued.
The great man had devoted, with remarkable energy and enthusiasm,
nearly half a century to the study of the genus, without exhausting
the subject or completing a work that purported to cover it. Unfor-
tunately the Eucalyptographia is now out of print, and it is prac-
tically impossible to secure a copy by purchase. There are probably
but five copies of the work in America, with little possibility of the
number ever being increased.

The fullest treatment of the genus Eucalyptus from the botanical
standpoint is to be found in Volume 1II of the Flora Australiensis,
by Bentham and von Mueller, published in 1866 by L. Reeve & Co.,
London. This volume contains botanical descriptions of all the species
then known, 135 in number. The common colonial names of a large
number of the species are given, and the part of Australia in which
each species was reported as growing is stated.

Rev. William Woolls, of New South Wales, is the author of two
works containing much information concerning the genus: A Con-
tribution to the Flora of Australia; The Genus Eucalyptus, and The
Plants of New South Wales. J. Ednie Brown, in New South Wales;
I. G. Luehmann, in Victoria; A. W. Howitt, in Gippsland, and Walter
Gill, in South Australia, have each contributed to the literature of the
subject.

Mr. Joseph H. Maiden, director of the botanical gardens at
Sydney, New South Wales, and Mr. F. Manson Bailey, colonial
botanist, Brisbane, Queensland, are actively engaged in work upon
the genus. Mr. Maiden is in a sense continuing the work of Baron von
Mueller. His papers upon the Eucalypts as timber trees in Australia
and upon the new species that he, in conjunction with Henry Deane,
has detected, are very valuable. Maiden writes that he is at present
engaged upon the manuscript of a Revisio Critica which he hopes to
publish before long. Such a publication from his pen will be of incal-
culable value to students of the Eucalypts, and will undoubtedly do
much to remove the confusion that now exists concerning the names
of many species. His descriptions already published, both botanical
and popular, are models of clearness, conciseness, and completeness.

The French have heen prolific writers upon the culture and uses of
the Eucalypts, but their articles are usually brief. Most of their pub-
lications treat especially of Fucalyptus globulus; some, however, are
general, but only a few discuss the various species separately.
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The late Charles Naudin, director of the botanical laboratory at La
Villa Thuret, Antibes, was the author of two works on the Eucalypts,
the first, published in 1883, entitled The Eucalyptus iniroduced into
the Mediterranean Region;” the second published in 1891, entitled
Description and Use of Eucalyptus introduced in Europe. Besides
a discussion of the general characteristics of Eucalypts, they contain
descriptions of the species grown about the Mediterranean, 56 in num-
ber, of which 13 were established by Naudin himself as a result of his
cultural tests and his observations on the growth of Eucalypts in his
region.

The most extended general treatise on Eucalypts in the French
language is Les Eucalyptus, by Felix Sahut, of Montpelier. It
contains a discussion of this genus, principally with reference to its
geographical distribution, together with a history of its discovery;
and also gives descriptions of its forest, industrial, sanitary, and
medicinal adaptabilities, with suggestions regarding its culture.

Of the many other French writers on the Eucalypts, the following
have treated of their culture in France: Ramel, Raveret-Watel, Plan-
chon, Nardy, Certeux, Joly, and Combes; of their culture in Algeria,
Lambert, Cordier, Bertheraud, and Trottier; in the island of Corsica,
Carlotti.

AMERICAN.

A few publications treating of the Eucalypts have appeared on the
Pacific coast. The first, a compilation by Hon. Ellwood Cooper, was
published in 1876. The work consisted of a popular lecture (previ-
ously mentioned) on ‘‘Forest Culture and Australian Gum Trees,”
by Mr. Cooper; two lectures of a similar character by Baron von
Mueller; a paper by the latter upon ‘‘ Australian Vegetation,” and
descriptions of species of Eucalypts copied from the writings of Baron
von Mueller and from a seed catalogue.

The most extensive American work on the genus appeared in 1895—
an illustrated volume of 300 pages, from the pen of Hon. Abbot Kin-
ney and the press of B. R. Baumgardt & Co., Los Angeles. This
important work treats the Eucalypts from the wsthetic, the botanical,
and the utilitarian standpoints. An unfortunate lack of system
detracts from the usefulness of the book; but it is a mine of valnable
information and suggestions. Each species that was known by Mr.
Kinney to be growing in California is discussed. The work also con-
tains directions for planting and caring for Eucalypts; the results of
cultural tests of a large number of species, and the results of the dis-
tillation of the oil from 26 species; several papers by other writers
upon the medicinal and chemical phases of the subject; and many useful
tables and other matter from Baron von Mueller's great work. Most
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of the botanical portion and many of the illustrations were contributed
by the writer of this work. ‘

Mr. J. Burtt Davy, of the University of California, contributes the
article upon ‘‘Eucalyptus” in Volume 1I of Prof. L. H. Bailey’s
Cyclopedia of American Horticulture. The article contains brief
botanical descriptions of 52 species, summarized from Baron von
Mueller’s Eucalyptographia, and ‘ verified by reference to herbarium
specimens wherever these were available.” Some statements in this
article concerning the propagation of Eucalypts do not agree with
experience here in the Southwest, where the growing of seedlings is
not a simple matter.
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A. ReADY TO TRANSFER 10 FRESH SoiL.

B. ReADY TO SeT IN FieLD.

EUCALYPT SEEDLINGS IN PROPAGATION BOXES.
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EUCALYPTUS AMYGDALINA, EAST LAKE PARK, LOS ANGELES, CAL.
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EUCALYPTUS BOTRYOIDES. TREES 3 YEARS OLD.
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EUCALYPTUS BOTRYOIDES. TREE 15 YEARS OLD.






PART Il
CHARACTERISTICS OF THE GENUS EUCALYPTUS.

GENERAL CHARACTERISTICS.

The genus Eucalyptus includes about 150 species. Most of them
are trees of large size; some of them among the largest in the world.
They range, however, from immense trees towering high on plains
and hillsides down to small shrubs that cover desert or alpine regions.

They grow in a great variety of soils and climates, the various native
environments having thus resulted in the development of species that
are quite different from one another. In their native home they grow
both scattered and in forests.

The Eucalypts are all evergreens, a fact that should be taken into
consideration when planting them.

Many of the species are vigorous growers, a few being especially
noted for the great rapidity of their growth. The Blue Gum (Zuca-
lyptus globulus) is one of the fastest growing of the genus. On the
ranch of Hon. Ellwood Cooper, near Santa Barbara, Cal., trees of this
species 25 years old are as large as oaks whose rings show them to be
200 to 300 years old. As to their growth in France, Prof. Charles
Naudin, in his memoir on Eucalyptus, published in 1891, says:

In a score of years they (the Blue Gums) attain at least the volume and the height
of an oak a century old. Some others, though not growing as rapidly, are moreover
remarkable for the short time in which they may be used for carpentry, for joinery,
for carriage making, for agricultural implements, for railroad sleepers, and for tele-
graph poles.

It is this rapidity of growth, enabling them to reach the stature of
trees in a few years, that has been the principal cause of the popularity
of the Eucalypts where they have been introduced.

Most species if pruned, or if cut off at the ground, sprout freely,
sending up shoots that usually make a very vigorous growth. This
makes it possible to cut the trees for fuel, for timber, or for other
purposes, and in a comparatively short time to again have a forest
containing as much timber as before the trees were cut. A Blue Gum
(Eucalyptus globulus) 8 to 10 years old, if cut to the ground, will send

25
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up shoots that will reach a height of 75 or 100 feet in from six to eight
years. Several other species make an almost equally rapid growth
after being cut. The cutting may be repeated every few years for an
indefinite period. '

Eucalypts are propagated only from seed. To this fact is due their
comparative freedom from injurious insects and from diseases usual
to exotics which have been introduced into America by cuttings or
seedlings. Their dissemination throughout the world having been by
seeds alone, the insect enemies and the parasitic fungi of their native
home have been left behind. In America they have few insect enemies,
and they are remarkably free from disease.

THE TRUNK.

The character of the trunk varies considerably. Of many species
the trunk is erect and straight-grained; of others it is more or less
curved and twisted. In the majority of species the trunk diminishes
in size upward very gradually, being long and cylindrical. It is this
characteristic that makes many of them so admirably adapted for
masts, piles, bridge timbers, and telegraph poles.

The bark of the different species shows great variety. In some it
is very rough, while in others it is quite smooth. In many species its
character changes considerably with age. The bark of all seedlings
is smooth, that of some remaining so permanently, that of others
becoming more or less rough and furrowed as the tree grows older.
Some rough barks are fibrous and stringy on the outside, while others
are hard and brittle. Trees having the former kind of bark are com-
monly known as stringy-barks; those having the latter, as iron-barks.
Intermediate between the above two types is a bark, somewhat fibrous,
but more or less scaly on the outside, like that of the American Ash.
Of several species the bark of the limbs is much smoother than that
of the trunk; and often, in the same species, the surface of the bark
varies considerably, being modified by the soil and climate. The bark
remains permanently on the trunks and limbs of some species, while
from others the outer layer falls away freely in sheets or strips, leav-
ing the fresh surface smooth and lighter in color. The surface of the
bark of different species varies in color from light cream to dark brown.

The matured wood of all species is hard—of some species very
hard. Of many species it is tough and durable, resembling in this
respect the wood of American oaks and hickories. The wood of some
species is heavier than water. The wood varies a good deal in grain,
being straight-grained and easily split in some species, while in others
it is gnarled and splits with great difficulty. For this reason the
various species furnish timber adapted to a great variety of uses.
The color of the wood varies from clear white to a rich brown.
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THE FOLIAGE.

The Eucalypts present great variety in the appearance of their foli-
age. Of some species it is bluish, of others a light or grayish green,
and of still others a very dark green. Of some the foliage is dense,
but of many species it is open, affording but little shade. The foliage
and young twigs of all species possess a more or less pronounced odor,
due to the presence of oil-dots. To the majority of people the odor
of most species is agreeable—in some cases quite fragrant.

Of many species the leaves of the young seedlings are of a different
shape from those of the adult tree. As a rule, the leaves of the sced-
ling tree are broader, shorter, and shorter-stemmed than those of the
older ones. As the tree grows older, the newly formed leaves are com-
monly successively longer and narrower, until the adult form is reached.
This change usually occurs during the first year or two of the tree’s
growth. The leaves of some species are opposite on the stem of the
yvoung seedlings, becoming scattered as the change to the adult leaf-
form occurs. Only a few species have permanently opposite leaves.
These marked characteristics in seedling leaves furnish one means of
identifying species. A grower or purchaser of young Eucalypts, if
he knows what the nature of the leaves should be, can distinguish the
species very early in their development. It is for the purpose of
furnishing assistance on this point that the illustrations of seedlings
are given in this publication. (See Pls. LXXXI to LXXXIX.)

The mature leaves of most species are comparatively long and slen-
der, the prevailing shape being that of a lance, or somewhat curved
like a sickle. They vary considerably as to texture, those of some
species being thin and papery, while those of the majority are more
or less thick and leathery. Instead of spreading horizontally and
being darker colored above than helow, as is the case with most flat-
leafed trees, the leaves of the majority of species present one edge to
the sky, the two surfaces consequently having the same or nearly the
same appearance. Those species with leaves spreading horizontally
naturally furnish more shade than those whose leaves hang with one
edge skyward.

THE BLOOM.

The Eucalypts bear flowers that are more or less conspicuous. The
flowers of different species differ sufficiently to render very material
help in deciding upon the correct name of a tree. The greatest
differences are in the flower buds, which, just before they open, are
much more useful in determining the species to which a tree belongs
than the open flowers. Most species bloom freely and many bloom
very profusely. The trees of most species produce flowers early in
their development, blossoms sometimes appearing on 2 or 3 year old
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trees that attain, when full grown, a height of 100 to 300 feet. This
early blooming greatly facilitates their identification and their propa-
gation from seed. The flowering periods of the different species vary
considerably, extending through the entire year. Some species remain
in blossom a large portion of the year, some bloom during two dis-
tinct periods of the year, while of others the flowering season is quite
limited. '

The flowers usually grow in clusters, which botanists call umbels,
rarely singly. The clusters are borne at the leaf axils or at the ends
of branches, usually singly; but in some species several clusters are
found arranged in what botanists call a panicle. The unopened flower
buds are hermetically sealed by a close covering that corresponds to
the outer leaves, or calyx, of most other flowers. It was this close .
covering of the flowers that suggested to L’Hertier, the hotanist who
discovered and named the genus, the name Eucalyptus, the word
meaning in Greek ‘‘ well concealed.” As the flower opens, the upper
part separates as a lid and falls away, while the lower half of the
calyx remains permanently and incloses the developing seeds. At the
same time there falls away a less conspicuous under covering that is
thought to correspond to the petals of other flowers. The flowers
when open, therefore, are destitute of any enveloping flower leaves.
The stamens constitute the most conspicuous feature of the opened
flowers, being usually very numerous. They differ considerably in
color, the prevailing tint, however, being greenish or yellowish white.
Of some species the stamens are highly colored, thus causing the
flowers to be strikingly beautiful, and consequently highly prized for
ornament.

THE SEEDS.

The persisting portion of the calyx becomes a firm, tough covering
for the seed case, which endures much weathering and usually remains
on the tree for a considerable period. The seed cases of the different
species vary in size from one-eighth of an inch to 1 inch in diameter.
The shapes are various, the prevailing forms being that of a cup, a
goblet, a top, or an egg. As the seed cases mature the upper cover-
ing separates into from three to five tooth-like bodies termed valves,
and the sceds fall out between them. The valves when open either
project from the mouth of the seed case or are included in it. The
shape of the seed case and the position of the valves peculiar to each
species furnish valuable data for determining the name of a Eucalypt.

The seeds are, with a few exceptions, quite small and very numerous,
many, however, usually being infertile. The smallness of the sceds (the
usual length being 0.04 to 0.1 inch) makes their transportation easy
and the rearing of young plants on a large scale practicable. The
number of young plants that the seeds of a single tree would produce
per year is enormous.
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EUCALYPTUS CALOPHYLLA, EAST LAKE PARK, LOS ANGELES, CAL.
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EUCALYPTUS CITRIODORA—TALL FORM. TREE 15 YEARS OLD, COOPER RANCH, NEAR SANTA
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EUCALYPTUS CITRIODORA—SPREADING FORM. TREES 20 YEARS OLD, COOPER RANCH, NEAR SANTA
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RELATION OF THE EUCALYPTS TO CLIMATE.
GENERAL CLIMATIC REQUIREMENTS.

The Eucalypts differ considerably as to the climatic conditions under
which they thrive, but all the larger arboreal forms agree in requiring
a warm climate. Not only do they prefer a climate that is equable,
but other conditions must exist in order that they may be grown
successfully. Prof. Charles Naudin, in his memoir on the genus,
gives quite concisely the conditions required for the successful growth
of Eucalypts. He says: '

The first condition of success in the culture of Eucalyptus is a climate appropriate
to their nature; that is to say, for a great majority of the species, warm summers, a
moderate amount of rain, a certain atmospheric dryness, plenty of sunlight, and very
temperate winters.

While all thrive best in regions with warm summers, many species
do not endure the summer heat of certain sections of southwestern
North America. Regions where the midsummer maximum tempera-
tures range from 80° to 105° F. are best suited to the growth of these
trees. Some species thrive in regions where the maximum tempera-
tures range in summer from 100° to 120° F., but the number is lim-
ited. The various species differ very much as to the amount of cold
they will endure. Some will stand minimum temperatures of 10° to
. 15° F., while other species will under no circumstances endure tem-
peratures much below freezing. The degree of cold that any species
will endure depends not only upon the other conditions of the atmos-
phere at the time, but upon the nature of the weather that has pre-
ceded. Low temperatures following a warm period that has stimu-
lated growth do much more injury than the same degree of cold
following a gradual fall in temperature.

While most Eucalypts are benefited by occasional heavy rainfalls
that saturate the soil thoroughly, frequent rains and a very humid
atmosphere are not conducive to their healthful growth. They have
the power of absorbing great quantities of water by means of their
roots, but the above-ground parts of most species prefer to be in quite
dry atmosphere, at least for a portion of the year. A few species
grow in swampy, humid regions, but the majority of them prefer
drier situations. Plenty of sunlight is quite essential to the healthy
growth of most species, few of them thriving in the shade of other
trees or in regions having much cloudy weather.

CLIMATIC AREAS IN NORTH AMERICA.

With regard to the effect of climate upon the Eucalypts, we may
divide the United States into four sections. In the first and largest
division the winters are ordinarily so cold as to kill the Eucalypts,
and their growth there outdoors is consequently impracticable. This
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region comprises all of the United States except a strip varying from
100 to 300 miles in breadth along the southern and the southwestern
border.

In the second division the winters in most years are so mild that
growth is not checked; but during some winters a cold wave passes over '
the region that kills the whole, or a largepart of the tree that has grown
during the years in which no unusually cold period occurred. In this
section Eucalypts never, or rarely, become dormant; and when a cold
wave comes they are unprepared for it, the result being disastrous.
This region consists of Florida and the adjacent coast region of the
south Atlantic and the Gulf of Mexico. In Florida the conditions
seem to be especially trying. Col. G. H. Norton, of Eustis, Fla.,
writes, under date of February 6, 1900:

All Eucalypts do well, but are killed to the ground when a very severe blizzard

comes and the mercury falls much below 20° F. The trouble with the climate is,
we have warm weather nearly all the time in winter, with an occasional cold wave.

Possibly there may be a species as yet untried there that would
withstand the conditions described.

In the third division the minimum temperatures, while commonly
quite low during midwinter, decrease so gradually during the latter
part of autumn that the growth of the previous year has time to
mature. It is thus able to endure a low temperature that would be
fatal in the second division, discussed above, where the weather is
alternately warm and cold. In other words, these evergreens, in
common with the others of the region, both native and exotic, become
dormant, just as native evergreens do in the colder first division. For
this reason many Eucalypts can be grown there that can not be suc-
cessfully grown in the second division, even though the mean tempera-
tures of the winter may be higher in the latter. This region consists
of the interior valleys of part of Texas, of southern New Mexico, of
southern Arizona, and of southern California. 1n much of this region
the summers are so dry and hot that many Eucalypts can not endure
them. Consequently, the species that thrive in this section are those
that both endure a very dry, hot atmosphere and become sufficiently
dormant during the winter to endure the low temperatures that occur.
The species of which this is known to be true are Fucalyptus rostrata,
E. rudis, E. leucorylon, E. hemiphloia, E. polyanthema, K. mellio-
dora, E. corynocalyx, E. tereticornis, and E. salubris.

In the fourth division the climate is so equable that nearly all
species of the genus Eucalyptus will grow in it. In this region the
mercury rarely falls below 25° F. during winter nor rises much
above 105° F. during summer, and the atmosphere is commonly
moderately humid. This division consists of the coast region of central
and southern California. It is the section of the United States in which
Eucalypts are grown most extensively and most successfully.
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Mexico might be similarly divided into four Eucalypt areas. The
territory of these divisions would not necessarily be contiguous, but
would be determined by elevation rather than by latitude or longitude.

USES OF EUCALYPTS.

The Eucalypts probably serve more useful purposes than the trees
of any other genus grown on the globe, except, possibly, the various
palms. Their uses are very diverse. As they grow they serve as a
forest cover to mountains, hills, plains, and ‘swamps, as wind-breaks,
and as shade trees. While growing they are also the source of many
gums and resins, and of honey. When cut, they furnish valuable tim-
ber, excellent fuel, and a very useful oil. Besides all this, many of
them are ornamental, and they have the reputation of improving the
climate of the region in which they grow. Being hardwood trees, they
serve the useful purposes that hardwood trees ordinarily serve, and
besides furnish many useful products similar to those obtained from
a variety of other trees, and from shrubs and herbs. This great
variety of uses is made available, in regions where they have but
recently been introduced, by reason of their very rapid growth, it being
possible to enjoy many of their uses while the trees are still standing,
and to obtain from them many useful products within a very few
years after planting them.

A8 A FOREST COVER.

It is as forest trees that the Eucalypts are most useful; planted as
ornamental or as shade trees they are often disappointing. Planters
who have put them out as forest trees are the ones who have derived
the greatest benefit from them. (Pl I, o.) Hon. Ellwood Cooper,
of Santa Barbara, was one of the first Americans to recognize the
prospective value of Eucalypts as forest trees. He acted upon his
conviction, and has for a score of years been reaping the reward.
Besides enjoying the beauty and shade of his groves, as well as the
beneficial changes they have wrought in the climate of the region, he
has for many years received from them an annual income of no incon-
siderable amount. TFhose who have planted them singly or in small
groups as ornamental or shade trees have received little or no financial
return, and have in some cases been disappointed in them because not
serving, as they had hoped, the purpose for which they were set.

In many of the semitropic portions of the globe the Eucalypts are
the trees most suitable to plant for forest cover. Much of the treeless
land of semitropic America might be covered with these trees. As
the conditions under which the different Eucalypts grow in Australia
are very diverse, it is evident that, if the species are properly selected,
they will cover nearly all kinds of situations.
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The species suited to particular localities or conditions may be ascer-
tained by reference to pages that follow. Those that grow in Australia
on the uplands and in other dry situations can be used here to cover
similar regions. In the Southwest there are large areas of hilly coun-
try, of little or no use for other purposes, that might be transformed
into useful forests by covering them with these trees. This covering
of the hills with forests will not only furnish shade, a source of honey,
and a supply of fuel and timber, but will prevent the too rapid run-
off of rain water, which results in the cutting and washing of hillsides
and in other forms of damage below. On this point Mr. Cooper, in a
letter to the writer dated June 18, 1900, says:

South of where I live, about one-eighth of a mile, is a steep hillside. I noticed
during my residence the first years that heavy rains washed down the soil, all the
rain running off. I planted Eucalyptus trees on this hillside, about 4 feet apart.
When these trees had four or five years of growth we had a tremendous rain storm,
14 inches of rain falling in four days. Nearly all this water was held by the trees,
practically none running off. There is always more moisture in the soil near these
trees than some distance off. There is no question as to the great importance of hav-
ing our mountain sides well wooded with trees and bushes to preserve the rain for
the benefit of the valley below.

The Eucalypts can be utilized as a forest cover for mountains as
well as hillsides. Several species grow naturally upon the mountains
of Australia. These will serve as a covering for bare mountain sides
in the Southwest, and the writer believes that they would prove quite
valuable for recovering those that have been denuded of their natural
forests by fire. The rapid growing species, less resistant to frost,
could be planted on the lower parts of mountains, and the somewhat
slower-growing, more hardy ones farther up the mountain sides.
Those adapted to alpine situations may be planted to a height of from
4,000 to 6,000 feet.

Lowlands, too, may be covered with Eucalypts. In Australia several
species grow naturally in swamps or other low situations. These may
be utilized for covering the lowlands in warm regions in other parts
of the world, thus reducing the amount of the stagnant water, and in
other ways rendering such localities more agreeable.

Judging from observations made during the past few years (the most
trying years upon vegetation that have been experienced in the South-
west since it was settled), the writer believes that much of the tree-
less desert region might be forested with Eucalypts. At the close of
the season of 1900, the driest one of which the Weather Bureau has a
record, trees of several species were observed growing without irriga-
tion in southern Arizona, and some of them had not been irrigated
for many years. Trees of the Red Gum (Lucalyptus rostrata), the
Sugar Gum (. corynocalyzx),and of E. tereticornis, growing in a neg-
lected tract under desert conditions where the ground water was about
100 feet below the surface, endured the above trying summer. This
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EucALYPTUS CREBRA, COURT-HOUSE GROUNDS, FRESNO, CAL.
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indicates that these, and probably other species, might be used as a
forest cover for similar desert regions. In order to get the seedlings
started it would be necessary to water and cultivate them a year or
two, after which they would be supported by the rainfall, especially
in localities where the ground water is near the surface.

AS WIND-BREAKS.

In the Southwest the Eucalypts have been found very useful as
wind-breaks. Their quick growth and varied habit make them
peculiarly adaptable for this purpose. Thus a low tree with dense
foliage may be seclected where a low, close wind-break is desired, and
a taller species where a higher and less dense shelter is needed.
Owners of orchards, especially citrus orchards, have found them par-
ticularly bheneficial as a break to the strong winds and a protection
during cold weather. (Pl I, B.)

On this point Mr. Nathan W. Blanchard, of Santa Paula, one of the
most extensive growers of citrus fruits in California, in a letter dated
June 11, 1900, makes the following statement:

In reference to Blue Gum wind-breaks, I prefer them to any other. They grow
rapidly and break the force of the wind, which is what is required. A solid wind-
break like a Monterey Cypress, the wind sometimes falls over and has a twist-
ing effect on the trees, similar to wind coming from a high mountain range. With
my experience in this valley I would plant the wind-breaks about 450 feet apart.

The Limoneira orchards are laid off in sections, putting the Blue Gums 40 rods
apart, but I think this distance is too great and it is too far to run the water econom-
ically. My wind-breaks are about 450 feet apart, and are so effective that one does
not feel the wind at all among the orange trees. Neither is my fruit in the least
impaired by the wind, however strong it may blow down or up the valley. My
orchard ditches are along the wind-breaks, and the trees therefore get all the water
that they need and do not draw upon the moisture of the orchard to the detriment
of the fruit trees. Indeed, I have some orange trees alive that are growing right
under the Blue Gums, bearing some good fruit. If the Blue Gums are sufficiently
supplied with water they have no injurious effect upon the trees other than the shade,
and on the east side of the wind-breaks my trees are more thrifty, or at least bear
more fruit, than the average, while on the west side the shade is somewhat detri-
mental to the amount of fruit that I secure.

Upon the above subject Mr. Ellwood Cooper, of Santa Barbara, in
the letter previously mentioned, writes as follows:

The fruit orchards where protected have larger growth and cleaner leaves and
stems. Less fruit blows off during high winds. I know of an orange orchard at
Santa Paula where Eucalyptus trees were planted on the east and west sides—quite
a distance between. The trees on either side, where protected, were twice as large
as those in the center; in fact the orchard was sloping from the protected sides to the
center. The center rows were taken out and Eucalyptus trees planted. The orchard
now shows a uniform appearance.

Mr. Cooper also speaks of the value of the Eucalypts as a wind-
break for grain fields. On this point he says:

In wheat and barley farming I found that in the immediate vicinity of the groves
27719—No. 35—02——3
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of Eucalypti there was a much heavier crop and taller straw. Near the ocean, where
the trees protected the grain from sharp sea wind, there was certainly more than
twice as much grain and twice as much straw. The unprotected grain had over one-
third to one-half the heads blasted—no grains in the injured parts. Thestraw hada
rusty appearance. From facts actually established I have made the statement that
three-fourths of an area will produce more grain or frnit with the other fourth in
forest trees than four-fourths without the forest trees; hence the great economy in
tree planting.

The last statement would not apply to all regions, but of those
swept by heavy winds it is undoubtedly true. There are large areas
in VenturaCounty, Cal.. that would not be tillable but for the Eucalypts.
Part of the land is so sandy that formerly it was blown about by the
wind, and not only the crops growing in it, but those of adjoining fields
were seriously damaged. The planting of Eucalypt wind-breaks has
so moderated the wind velocity that now little damage is ever done
by it.

Many fruit growers in southern California believe that wind-breaks
of Eucalypt trees protect their orange and lemon orchards from frosts.
The question was a subject of discussion at a large horticultural meet-
ing held in that section April 29, 1901. In the Los Angeles Timey’s
report of the meeting is the following:

Four hundred people, representing ten farmers’ clubs, met Monday at the ranch
of George Turner, near Cucamonga, to study the system of wind-breaks established
there as a protection against frosts. The visitors were seated among the Eucalyptus
trees which they had come to study. ‘‘Frosts in relation to wind-breaks’’ was the
subject of a paper by John Hoffman, of Cucamonga. In stating the results of his
investigations he said ¢‘ the temperature is usually higher on the north side of a wind-

break than on the south side,”” and that, since his orchard had grown large, ‘‘ the
ground had frozen but once, and that was at a distance from the wind-break.”

AS SHADE TREES.

While many of the Eucalypts are not especially desirable shade trees,
the fact that they will grow well in many situations where other trees
make poor growth, or will scarcely grow at all, gives them consider-
able value for this purpose. They are especiully suitable for country
roads, for the vicinity of barns and other farm buildings, and for shade
in pastures. As road shade trees, many species have proved very use-
ful in the Southwest and have been much used for this purpose. (Pl
I1, A, B.) Mr. Cooper, in the letter already mentloned writes upon
this point as follows:

The public highway through my ranch, seven-eighths of a mile in length, has a

double row of trees on either side. There is lessmud in winter and less dust in sum-
mer than on the road at either approach.

The writer observed the latter fact while there during August. In
regions where there 1s less sunshine and more rainfall than there is at
Santa Barbara it might be well to plant the trees farther apart on the
sunnier side of the road to permit the road to dry after rains. In many

’
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rases the trees can be so set along the road as to serve both as a wind-
break against the most disagreeable winds of the region and as shade
trees during summer. (Pl II1.) In all cases the fact that these trees
are evergreen, and consequently shade-producing both winter and sum-
mer, must be taken into consideration. In regions where heavy win-
ter rains occur it would not be wise to plant Eucalypts so thickly as to
keep the road from drying.

In many parts of the Southwest the Eucalypts are utilized to advan-
tage to furnish shade in pastures. If set along the fences and along
irrigating ditches they can be made to protect the animals in the pas-
ture without at any time interfering with farming operations. In the
place of the Cottonwood and other deciduous trees, some Eucalypts
would be an improvement, both in appearance and in usefulness.
Even during the winter, when deciduous trees ure leafless, there are
many days when animals in the pasture need shelter from the sun,
and many more when protection against wind and rain is needed.
The Eucalypts would furnish this protection to animals. In addition
they would be a source of better fuel and timber than most deciduous
trees, and would add much to the appearance of the winter landscape.

AS A SOURCE OF TIMBER.

For Australia and the neighboring islands the Eucalypts are one of
the important sources of the general timber supply, and are the chief
source of the hard-wood timber used there. The uses made of Euca-
lyptus timber are remarkably diverse. It enters into the construction
of buildings, ships, bridges, railroads, piers, telegraph lines, fences,
paving, vehicles, agricultural implements, furniture, barrels, and a
great variety of minor articles. In his Notes on the Commercial
Timbers of New South Wales Mr. Maiden names twenty-five ‘‘ special
purposes” for which the timber of Eucalypts is used in that colony.
Six species are named as valuable for bridge timbers, five as valuable
for piles, nine for paving, eight for posts, three for railroad ties, four
for railway coaches, five for lumber and shingles, seven for the vari-
ous parts of vehicles, two for barrels and casks, and two for broom
and tool handles. Eleven ¢‘special purposes” are assigned to the tim-
ber of the Spotted Gum (Fucalyptus maculata), ten to the timber of
the Ironbark (Z. sideroxylon), eight to that of Red Mahogany (Z. res-
inifera) and Tallow Wood (Z. miécrocorys), six to that of Gray Gum
(&, propingua), five to that of Red Gum (Z. rostrata), and a lesser
number to that of seven other species. Not only in Australia is the
timber of Eucalypts used thus extensively, but it is exported in
large quantities, the bulk of the hard-wood lumber shipped being from
these trees. R. Dalyrimple-Hay, in his work entitled The Timber
Trade of New South Wales, names thirteen species that furnish tim-
ber for export. He gives the annual output of lumber from the 108
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mills of the colony as 59,500,000 superficial feet, a large part of which
is from Eucalypt trees. Shipments are made to distant parts of the
globe, including Africa and even England.

The timber of different species of Eucalypts differs very much in
character. While that of all species is hard wood, the degree of hard-
ness, the strength, durability, flexibility, color, and many other quali-
ties are quite different. Great differences exist also in the timber of
the same species grown in different soils and climates. To these varia-
tions is due, largely, the great variety of uses that the timber of these
trees serves. -

In America the Eucalypts have not vet been grown long enough
nor extensively enough to have become a source of lumber. The
principal uses made of the timber thus far are for fuel, piles, posts,
and some of the parts of farming implements, and for pins for insu-
lators on long-distance transmission cables. The species used most
for piles in southern Australia does not thrive in the Southwest, but the
Blue Gum has been found to be a very durable substitute. (Pl IV, a.)
The life of Redwood (Sequoia sempervirens) and of Oregon Pine (Preudo-
tsuga tarifolia) piles is from four to seven years on the Pacific coast.
Blue Gum piles last twice as long. The piers at Santa Barbara and at
neighboring sea towns are maintained with piles of this Eucalypt.
Mr. Cooper informs the writer that he has sold from his groves nearly
$10,000 worth of piles during the past ten years. At Oceanside the
superior value of Eucalypt piles is reported to have been demonstrated
through the surreptitious acts of a contractor. Lacking a few piles
of the timber specified in the contract (Oregon Pine), he is said to have
obtained some Blue Gum timbers from the vicinity and to have ordered
the night crew to place them on the inside, where their presence would
not be detected. When it became necessary to repair the pier a few
years ago some sound piles were found among others nearly destroyed,
and upon examination they proved to be the Blue Gum trees. The
demand for these piles is now greater than the existing groves of
Eucalypts can supply. It seems probable that piles may become one
of the important crops grown by farmers of the Southwest. As the
trees now planted become larger, and as planting becomes more exten-
sive, the Eucalypts will undoubtedly become sources of much timber
for a great variety of purposes. (Pl IV, B.)

AS A SOURCE OF FUEL.

In Australia the Eucalypts are an important source of fuel. There
the inhabitants find the tree, ready grown for use, and it matters little
to them how long they have taken to reach their present size. Hence
many species are used for this purpose. In America and other coun-
tries where the Eucalypts are grown as exotics the case is quite different.
Only a quick-growing species will yield an carly supply of fuel, and
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EUCALYPTUS GLOBULUS, SANTA BARBARA, CaAL.

A row of trees 31 years old, ranging in diameter from 3 to over 5 feet.  They were among the first planted in
southern California.
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EUCALYPTUS GLOBULUS ON RANCH OF ELLWOOD COOPER, SANTA BARBARA, CAL.

Trees 24 years old.  The largest Eucalypt has attained in twenty-four yvears the dinmeter that the oaks have
n over two hundred years.
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EUCALYPTUS GLOBULUS. TIMBER CUT FROM TREES IN THE BACKGROUND BEING USED TO BuiLD FENCE.
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EUCALYPTUS GOMPHOCEPHALA. GROVE 24 YEARS OLD ON THE COOPER RANCH.
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hence the Blue Gum among the Eucalypts has been most used for this
purpose. (Pl V, a.)

The Manna Gum (Eucalyptus viminalis), the species approaching
the Blue Gum most closely in rapidity of growth, has also been cut
considerably for fuel. Other species making a slower growth produce
a harder wood and better fuel. For some years Mr. Cooper has been
cutting stove wood for the Santa Barbara market from his Red Gum
(K. rostrata) and Red Ironbark (Z. siderowylon) groves, and finds the
fuel from them superior to that from the Blue Gum. (Pl V, B.)
When other species become more generally known, or when plantings
now made have reached a suflicient age, undoubtedly several species
will be found better adapted for fuel than the now much-used Blue
Gum. But at present that is the fuel tree of much of the State of
California. (Pl VI, a.)

When set for fuel the young trees are commonly planted either
8 by 8 or 6 by 10 feet apart. Rows 10 feet apart with trees 6 feet apart
in the rows give a few more trees to the acre, and leave more space
between the rows for driving with a wagon. Formerly some growers
planted closer—either 4 by 4 or 4 by 8 feet—and cut out the trees as
they increased in size, until they were left the distance apart they
desired them to be permanently. But so much difficulty was experi-
enced in preventing the growth of the trees desired to be eliminated
that the practice has been almost entirely abandoned. The young
trees are commonly cultivated for about two years after being set out.

In California some of the best agricultural land is used for growing
B