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PREFACE 

THIS volume is an accident, as it were, so far as its 

authorship goes. The author being a forester by profession, 

and, therefore, concerned with the utilitarian use of trees 

rather than with their ornamental employment, the subject- 

matter of this volume might be considered foreign to his 

training. A forester, however, must be familiar with tree 

life in all its phases, so as to have judgment regarding the 

requirements of trees in health and disease and the proper 

care of them under all circumstances. Nevertheless, it was 

only an accident that induced the writer to devote time to 

the compilation of the present volume. A request by a tree 

owner for expert advice in the care of his lawn trees dis- 

closed the fact that apparently no satisfactory, compre- 

hensive treatment of the subject for amateur planters of 

trees was in existence, whatever might be said of the liter- 

ature for specialists. This induced the writer to attempt to 

set down, as briefly as possible, what every tree owner should 

know of the care of trees. 

The fact that the writer had for many years lived in 

Washington, D. C., and had taken a special interest in 

studying the composition of its many parks — indeed being 

for some time in charge of Soldiers’ Home Park, also acting 

on a commission on the reconstruction of Central Park, 

New York — these experiences with ornamental tree-growth 

may entitle him to claim the necessary judgment in selecting 
from the vast amount of information that exists on this 

Vii 
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subject, that which would be most useful to those readers for 

whom the book is intended, namely, the practical lovers 

and owners of trees. 

Special acknowledgment is due to Dr. N. L. Britton 

under whose supervision the drawings of exotic tree species 

—and only such have been illustrated — were made. It is 

due to him to explain, that in the captions under these 

illustrations, contrary to the usage of Dr. Britton and 

many other botanists, species names derived from patro- 

nymics have been capitalized to conform with the mode of 

notation applied in the text, which is the mode still in use 

in most nurserymen’s catalogues. 

The author acknowledges his indebtedness to a large 

number of publications, too many to cite, from which he 

has extracted information, especially the many bulletins 

of Experiment Stations on combating insects and fungi. 

He claims originality mainly in the manner of presentation, 

and hopes that he has performed a useful service. 
Boke 

Toronto, March, 1910. 
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THE CARE OF TREES 

CHAPTER I 

INTRODUCTORY 

y HIS book is not a sentimental effusion on the 
Bey{| beauty and need of trees, but a compilation 

{| of information such as the owner of trees 

may be in search of. 

Throughout our entire continent, especially in its more 

settled parts, and most of all in its cities, there has never 

before been such widespread interest as is now manifested 

in trees and tree-planting for shade and ornament. Al- 

though this kind of tree-planting has been quite assiduously 

practised in past generations, and although as a result we 

are the heirs of stately elms and oaks and maples, the neces- 

sity of greater care for this inheritance has only of late been 

fully realized. As a consequence, the ‘Tree Warden” and 

“City Forester” have become recognized institutions, and 

the statutes of several states for the protection of planted 

trees bear testimony to the popular sentiment, and to the 

conception that the care of public shade trees is a public duty. 

Although with this awakened interest there has come 

forward a large amount of information regarding the care 

of trees, in the form of bulletins and essays, these generally 

confine themselves to some particular phase of the subject; 
a collective and more comprehensive manual, so far as the 

writer knows, is still lacking. It is to supply this gap that 

I 



2 Introductory 

the present book has been written. Naturally the book 
does not bring much, if any, new knowledge; it is mainly a 

compilation of the well-known facts which bear upon the 

subject, selected, however, with the experience of a lifetime 
spent in the study of trees. 

Believing that only a knowledge of relationships, prin- 

ciples and reasons enables one to apply prescriptions intel- 

ligently, and that a knowledge of the nature of trees is 

necessary in order to care for them properly, it has been 

the endeavor to broaden in this direction, without, how- 

ever, becoming too technical. Technical language has been 

employed as little as possible and technical minutiz, which, 

though interesting and valuable, may in the ordinary routine 

be dispensed with, have been as much as possible avoided. 

The attempt to make the relationships clear to laymen 

has necessitated their presentation from various points of 

view in the different chapters, and this has led to repeti- 

tions; but, while such repetitions may be censured by the 

literary critic, the author believes that they serve the useful 

purpose of impressing the essentials upon the reader, and 

of making him familiar with the subject. 

The care of shade and ornamental trees is an entirely 

different matter from the care of forests. It is unfortunate 

that the distinction has not always been clearly perceived. 

The object of forestry is the substance of the tree: only 

when the tree is cut and its wood utilized, is the object of 

the forester attained: he grows trees, not to be preserved, 

but to be harvested. Hence to call the tree-wardens of 

towns and cities “foresters” is a misnomer. ‘The tree that 

satisfies the forester is most unsatisfactory to the landscape’ 

gardener or street tree planter, and vice versa. The latter 

arboriculturists are after shade or beauty of form, hence 

their treatment of trees is entirely different from that of the 
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forester, although, to secure the object in either case, the 

nature and life history of trees must be understood. On 

the other hand, no more fitting title, no better description 

of the duties of those who are set to care for our roadside 

trees or our city trees in street and park could be invented 

than that of “tree-warden,” a most expressive, dignified, 

and honorable designation. 

To the owner of trees who appreciates the value of his 

property and who realizes that it is an investment which 

can be duplicated only in time and by time, it is not neces- 

sary to point out that it is worth his while to take care of 

it. No millionaire can replace the ancient spreading oak 

or the shapely old elm in his lawn by any amount of expend- 

iture: these are the heirlooms of hundreds of years, and 

years alone can replace them. The Massachusetts courts 

adjudging the value of shade trees in damage as from $150 

to $200 hardly come up to the full appreciation of their 

full worth. Even though it is possible to transplant full- 

grown old trees, it cannot be done with assurance of success, 

or at least not without interference with the natural form 

of the crown; in any case such transplants are a hazard. 

On the other hand, trees in place may be rendered almost 

imperishable by proper care and attention. 

To bring about this result requires some knowledge of 

the nature of trees, and also of the ills that may befall them. 

It is only through such knowledge that we are able to guard 

against the diseases and dangers which destroy prematurely 

so many valuable specimens on our lawns, and in our streets 

and parks. 

Many of the fine remnants of former forest glory or of 

old-time planting which adorn the grounds of our wealthy 

citizens and of our more humble home makers go to pieces, 

gradually, unobserved, and unnecessarily, because of neglect 
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and carelessness; a little care at the proper time would have 

saved the investment which cannot be duplicated in the 

owner’s lifetime. 

In almost every small and large town in the United States 

there has been a remarkable activity in the planting of 

street trees during the last fifty years; but for the lack of 

care the majority, perhaps, of these trees have become 

cripples, doomed sooner or later to an untimely death. 
The public usually recognizes only the foliage and the 

shade, and fails to observe the insidious work of fungi, 

induced through breakages and bad pruning, and over- 

looks the unsightly scars and wounds and stubs which 

bring about this premature decline and death —all for 

lack of care. 

To make owners of shade and ornamental trees more 

sensible to the care and attention which their property 

demands, to give them not only more interest but also spe- 

cific advice, a “first aid” toward a knowledge of what this 

care should be, and to assist tree-wardens in caring for their 

charges with more circumspection, this book is written. 

It is hoped that the perusal of these pages will enable any 

interested owner of trees to make himself intelligent as to 

the nature of trees, to help himself in most cases in their 

care, to avoid foolish practices advised by the quacks, and 

to superintend intelligently the execution of professional 

advice. For this purpose it is necessary first to have some 

knowledge of the life of trees and of. théir behavior in nor- 

mal conditions, for then only will it be possible to recognize 

abnormal conditions, to diagnose disease, and understand 

the rationale in the use of the remedies. — | 

It must, however, never be forgotten that the judgment of 

an experienced man is sometimes necessary to diagnose the 

case correctly, and to prescribe for it. 



CHAPTER II 

CHARACTERISTICS, STRUCTURE, AND’ LIFE OF 

TREES 

“| HE woody plants, trees, shrubs, and some vines, 

*4| differ from all other plants in at least two 

directions: namely, in their persistent life, 

with only temporary rest periods in growth, — 

a characteristic which indicates differences in structure from 

that of annuals —and in their elevation in height above 

the rest of vegetation, which implies, besides difference in 

structure, difference in performing the functions of life. 

Trees as a rule show these two characteristics of height and 

persistency of life in a most pronounced degree. In addi- 

tion, they differ from shrubs and vines by their form; namely, 

a single stem, rising from the ground, — the bole or trunk, 

—which develops more strongly than the branches, into 

which it divides in characteristic fashion, and which in their 

aggregate may be differentiated as the crown. ‘These char- 

acteristics of form, longevity, and height make trees the 

most prominent and one of the most important, and most 

interesting features in the living vegetable world. 

To be able to care for trees, to diagnose diseases or abnor- 

mal conditions and to apply remedies judiciously, it is neces- 

sary to know and understand something of the structure, 

and of the life requirements of a healthy tree in normal 

condition. Indeed, we may say that only to the extent 

that this primary knowledge is possessed, can a rational 

treatment of trees be expected. 

5 



6 Characteristics, Structure, Life of Trees 

Structure. That a tree, like every other living thing, is 

composed of tissues made up of minute cells varying in 

shape, size, and thickness of cell-wall, is probably well 
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Fic. 1. — Cell structure of a tree. (1) Appearance of a section of spruce 
wood, natural size; (2) Cell structure of same, magnified roo times (after 
Hartig, from Department of Agriculture, Forestry Division Bulletin, No. 10). 

known to everybody. But that the bulk of the bole of the 
tree is really not living but dead tissue, composed of cell 

cases without living contents, is perhaps less well known. 

While partially active in conducting water, most of the 

wood is merely supporting tissue. It is for this reason 
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that a tree may have its heart riddled and eaten out by 

fungi without losing in anything but firmness and stability. 

Cell Structure. ‘The living tissue of the bole lies on the 

outside of the wood, between bark and wood, —a narrow 

layer of a few cells, called the cambiwm, enveloping the dead 
wood. This layer, by division and growth of the cells 

forming it, makes the new wood of the year, the ‘annual 

ring,’ which again dies for the most part, soon after it is 

formed, only the outermost cell tissues, the cambium cells, 

remain fully alive, 7.e., capable of growth and subdivision.! 

Injury to this portion is, therefore, directly of consequence 

to the welfare of the tree. 

Besides the cambium layer, there are two other points at 
which persistently living cells are concentrated; namely, 

the tips of the roots or fibrils, and the tips of the shoots, 

the so-called growing points or buds. From the buds the 

shoots and leaves develop, the latter remaining living for 

only a few months, or, in the case of the needles of conif- 

erous trees, for a few years. 

It is, then, after all only one year’s product that really 

lives, in the full sense of the word, and this living por- 

tion encloses a mass of tissues which have lost their life, 

although they may be still of service to the tree in conducting 

and storing water or food, in giving stability, cr inother ways. 

The outer bark also dies, new bark being formed on the 

inside next the cambium; and, as the growth of the annual 

ring of wood and bark on the inside proceeds, the outer 

dead portions of bark must give way under the pressure of 

the interior growth. In most cases these dead portions of bark 

break in characteristic form into fissures, ridges, plates, or 

scales, which may sooner or later loosen and be sloughed off. 

' This is not entirely true, for certain tissues like the pith rays may be 
still considered as living. 
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This thick or outer bark is, therefore, of no direct use in 

the life of the tree, though indirectly it may be of use in 

protecting the living tissue underneath against heat and 

cold, against drying out and against mechanical injury. 

The scraping of bark, so often foolishly practised, is, there- 

fore, in most cases either useless, or even, as it reduces the 

protection, injurious. Its only, yet doubtful, usefulness 

may be found in curtailing the chance for insects to hide 

their eggs or cocoons; and, under certain abnormal con- 

ditions, when the tree is “bark bound,” the operation of 

barking or slitting the bark may then be found useful in 

removing pressure, although other means of overcoming the 

trouble are probably better. 

Growth and Form Development. Except in the trees of 

the palm tribe (which do not increase much in diameter, but 

start from the seed in nearly full size of girth) the growth 

of the tree in thickness takes place by division and growth 

of the cambium cells, annually adding a cone-like envelope 

over the whole body of the previous years; in cross section 

these annual envelopes appear as “‘annual rings.” Hence 

the age of a tree can be determined from the number of rings, 

if it is cut low enough to include the first year’s growth. 

Only under rare conditions does the tree, in countries with 

a definite growing season, fail to make this annual growth, 

or does it make apparently two or more such rings. 

The growth in height or in length of branches and in the 

spreading of the crown is secured by addition of new shoots, 

which are developed from the buds. ‘These shoots grow 

in length only during the season in which they are formed, 

then become rigid, and in these, no more growth in length 

but only in thickness is experienced in subsequent seasons. 

The end-bud, which usually terminates the year’s shoot, 

if not lost by frost or drouth during the winter (and in some 



Fic. 2. — A tree, completely hollow at the base, but with the crown alive 
and fully developed. 
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species it is regularly so lost), or else a side-bud near the tip, 

resumes the activity in the next season and lengthens the 

id regular buds 
carbon dioxide 
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branch 

winter branch Z 

dormant bud 

Sound branch fi : 

. broken branch 
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Fic. 3. — Diagrammatic view of the various parts and functions of a tree. 

twig, forming at the same time the leaves, and possibly flowers. 

In this way, from season to season, story after story is 

built up: each twig, lengthening by additions and also gain- 
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ing in diameter by additions, 

grows into a branch; new 

branchlets start from buds 

along the length of the mother 

shoot, the daughter shoots 

forming side branches, and by 

repeated ramifications, gradu- 

ally from year to year, the 

crown is built up, character- 

istic in form and _ following 

well-known laws, typical for 

each species. 

One important fact to be ob- 

served in this process of build- 

ing up a crown is, that not all 

the buds which are formed on 

the twig develop into shoots; 

some remain undeveloped or 

dormant as buds, some are 

frozen, some dried up, some 

eaten or broken off; and even 

of the shoots which have been 

developed not all grow into 

limbs or branches: many are 

lost sooner or later by causes 

similar to those which destroy 

the buds, and by the with- 

drawal of light and food, as the 

upper portions of the crown 

develop and cut off from the 

less favorably placed portions 

the necessaries of life. Just as 

Fic. 4.— Bud Structure (Maple), 
A, longitudinal section through 
branch up; g, end bud; s, lateral 
buds; /, scars of leaves of last sea- 
son. B, cross section through bud, 

showing folded leaves in center and 
scales surrounding them. 

in the animal world the struggle for existence necessitates 
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violent death and diminution in numbers, more or less pro- 

portionate to food supply and new births, in order to keep 

an equilibrium, so in the forest a constant diminution of 

individuals takes place as the stand grows up and the indi- 

vidual trees expand, competing for the limited air space and 

root space. 

Fic. 4a.— Theoretical (B) and actual (A) development of buds. (From 
Department of Agriculture, Forestry for Farmers, after Miiller.) 

So also in the individual tree there exists a competition 

for light and water between the many buds, twigs, and 

branches, and sooner or later some must succumb as their 

number increases and the supplies become relatively less. 

As a result, in the full grown tree rarely more than eight 

or ten generations of branches can be counted, — the sur- 

vivals of this competition; the rest having been killed out, 

and being annually killed out, by the necessity of household 
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economy. If this were not so, if all the buds formed and all 

the branches developed in mathematical order, very different 

forms from those with which we are acquainted would result. 

This observation of the natural pruning of buds and twigs 

—withdrawal of water and light killing them and wind storms 

breaking them off — which takes place annually, especially 

as the trees grow older, is important in taking care of trees. 

It teaches that not all dying or dead branchlets, which we 

find on the normally developed tree, indicate any disease 

or abnormal condition. It teaches that pruning is not an 

unnatural but a necessary operation which, if neglected 

and not systematically directed by man, will be done by 

nature in a haphazard manner without ref- 

erence to the wishes of man as to form. 

We learn from this that with the expanding 

crown some parts, the less favorably lighted 

ones, as for instance the interior or the lowest 

portions in a conifer, must eventually be lost, 

and, if we remove them in time, we have it 

in our power to direct the development of 

the tree in form, favoring in the competition 

those parts, which we desire to preserve or 

develop. 

Another fact in the development of the 

crown, which from different points of view 

interests the forester perhaps more than the 

tree-warden is, that every regularly formed 

branch or limb has its origin, its base, in the F'.5-—Diagram 
showing the con- 

very center of the trunk or branch from nection of all 

which it arises, its pith or central portion Been wah 
being in direct connection with the pith of 

the bole or mother branch. The growth of wood which 

takes place annually on the bole or mother branch envelops 
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the base of the daughter branch more and more, while the 

latter itself is also growing in diameter. 

The forester is interested in this 

method of branch formation, be- 

cause he knows that, owing to it, 

every branch or limb which once 

existed will produce a “knot” in 

the lumber, although this lumber 

may be sawed from an apparently 

branchless bole. As long as the 

limb remained alive, this will be 

a “sound” knot; after the limb 

has died, it will be a “loose” 

knot (in conifers), or a decayed 

knot, leaving a blemish or hole in 

the board. The forester, there- 

fore, attempts to grow his trees so 

as to kill out most limbs as early 

as possible in order to reduce the 

size and number of knots and thus 

secure a branchless bole. 

; When, however, a branch is 
Fic. 6.— Method of formation 

of a knot. Seven annual broken or cut off, a dormant bud 
layers of wood; a, b, basal é E : 
eee of a limb which lived may dev elop into a branch. Such 

four years, then died and dormant buds are connected with 
broke off near the stem. : : 
This leaves a “sound knot the pith bya ime trace of pithy, 
to the left of a, the branch pons F chub fo) tue aight faceenee a material not large enough to be 

“dead” knot soon to be cov- noted as an imperfection. 
ered by the growing stem. Th 2 : Ran i ee 
(From Department of Agri- ere 4S, ‘ail SIMLeErese® An wt 1S 

Names Forestry Bulletin, structural peculiarity which con- 
oO. IO). 

cerns the tree-warden. The center 

or pith of the branch or bole, which forms a direct and 

continuous communication through the entire tree from the 
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tips of the roots to the tips of the crown with all its 

ramification of branches, consists of very loose, thin-walled 

cell tissues; hence it affords an easy pathway for the growth 

of the mycelium of wood-destroying fungi. It is along this 

line of least resistance that the most rapid progress of rot is 

made, and hence there is need for 

particular attention to the branch 

wounds where the fungus enters. 

The root system develops in a 

manner somewhat similar to the 

crown, lengthening and ramifying 

by annual additions and increas- 

ing in diameter by division and 

growth of cambium cells. There 

are, however, differences in devel- 

opment, due, no doubt, to the 

difference of the medium in which yy. 7, — Method of formation 

the roots live. The soil offering of adventitious branches from 
‘ ? the growth of dormant buds. 

more resistance than the air, the 

ramifications are less regular. Instead of having more or 

less systematically arranged buds from which new roots 

may form, irregular growing points may arise on any part 

of the root where the bark is not too resistant, thus pro- 

ducing the new growth. The root system is therefore less 

regular, less symmetrical than the crown system. Never- 

theless, as we recognize typical forms of crowns like that 

of the conical conifer, the spreading oak, the vase-shaped 

elm, so there are typical root systems, which fact has more 

bearing upon the form of ornamental and shade trees, than 

is usually recognized. 

Although the root systems of most trees are very adaptive, 

there is a limit to the adaptation, and, as the trees grow 

older, the difficulty of adaptation grows greater, and shows 
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itself in change of form of crown, or in lack of vigor. An 

entirely different shape from the expected may develop. 

There are three types of root systems: the tap-root, the 

heart-root, and the tracing-root; in some species the type 

is and remains very pronounced, in others a change and 

adaptation is more easily effected. 

The tap-root, perpendicular like the bole of a conifer and 

penetrating deep into the ground, is adapted to deep soils, 

and the difficulty of maintaining a hickory, a walnut, a fir, 

or some of the pines in a soil which is shallow — due to 

rocks or impenetrable layers, or groundwater close to the 

surface — is often due to the inability of adaptation of their 

tap-root systems. 

The oak, also a tap-root tree, adapts itself more readily 

than those mentioned, splits up its tap-root into several strong 

heart-roots, and develops a considerable quantity of surface 

or tracing-roots, but then the short, stubby stature and rapid 

tapering of the tree above ground shows that it is not in 

its natural condition. Elm, ash, and linden behave in a 

similar manner, hickory and walnut resent curtailment of 

their tap-root more strenuously, and hence are difficult to 

transplant or to grow on shallow soils. The spruce, on the 

other hand, is one of the trees, which, with a typical tracing- 

root system, developing horizontally in the upper soil strata, 

can occupy the shallow soils without effect on its form devel- 

opment. So can willows, poplars, and birches, while beech 

and maple with a regular heart-root system made up of 

several strong roots descending obliquely into the ground, 

stand between the two types first mentioned, both in require- 

ment for soil depth, and in adaptability. 

With the recognition of these characteristics in root 

development we shall not expect the same species of trees 

to produce the same form and remain alike under all 
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conditions. To this very important relation which exists 

between root and crown development we shall refer again 

further on. 

Instead of leaves, the youngest parts, 7.e., the tips of the 

roots, are beset with fine hairs; delicate structures which 

serve the purpose of taking up water. The root-hairs live 

only a very short time, hardly through the season, being 

ever replaced by new hairs near the tip, which constantly 

pushes into new soil. The tips of the roots, therefore, are 

the most important part of this organ for the life functions 

of the tree. 

Physiological Points. We may now take a brief glimpse 

into the household affairs of the tree, — the manner in which 

it lives. 

The essential fact which must be realized is, that the 

leaves and buds at one end, and the tips and youngest parts 

of the roots at the other end, with the cambium layer con- 

necting the two, are the living tissues, and hence the main 

factors in the household. The tips and youngest ends of 

the roots or rootlets, densely beset with little hairs, are the 

mechanism which takes up the water and minerals from 

the soil. These are conducted through the roots by way 

of the cambium and the younger wood and bark to the 

leaves. The leaves in turn take up carbonic acid from the 

air, decompose it in their green parts (chlorophyll) under 

the influence of light, and combine it with the minerals and 

water into food materials which can be used in building up 

the body of the tree. This process is called assimilation. 

The food materials, manufactured in the leaves, wander 

through the veins and stalks of the leaves into the cambium 

and the youngest wood and bark of the stem and root, 

where they are used in new growth during the season, making 

the annual ring, or else are stored (especially in the pith rays) 
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for next year’s growth all the way down to the root tips. 

The stored material is then used the following spring to form 

leaves and shoots and new rootlets. 

The whole mechanism of the tree can be compared to a 

sytsem of water works — water being the most important 

factor in the life of the plant — the root tips being the pumps 

or valves taking up water with minerals in solution from the 

soil. The roots and stem and branches are the conducting 

pipes; the leaves are the engines where the power is applied 

which sets the current in motion: namely, heat, light, wind, 

and other causes of transpiration (evaporation). 

In the leaves, which may also be regarded as the stomach 

of the plant, the raw food is digested and assimilated into 

a form in which it may be used by the plant, and thence it 

is carried by osmosis ' to places where it is needed. 

It stands to reason that the amount of foliage which is 

active under the influence of light, determines the amount 

of assimilated food material which will be at the disposal of 

the tree and hence the amount of growth. The leaves and 

their. healthy function are, therefore, of the highest im- 

portance to the tree; but just as important is the number 

of root tips capable of securing water and the necessary 

minerals. 

For best results the amount of active foliage and of active 

rootlets must be in direct proportion; and, indeed, there is 

such a close relation between the two, that if for some rea- 

son the normal amount of active leaf surface is reduced, as 

by insect injury, a corresponding amount of rootlets may 

die because not fed, unless a surplus of stored material is 

available. Even more surely, if the root system is in any 

way curtailed, as for instance when a cut for a street is made, 

1 Osmosis is the name for the process by which liquids are diffused 

through membranes. 
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or the ground lowered, or if the roots fail to be supplied with 

sufficient water, the foliage and with it the whole crown will 

suffer in proportion. 

Generally speaking, each side of the crown is in more or 

less direct relation with the same side of the root system, the 

roots living on one side feeding the foliage on that side, and 

vice versa. There is, in other words, more or less direct 

reciprocity between branch and roots. Hence, if a root on 

one side of a tree is cut through, a branch on or near that 

side may die or suffer. As the shoots lengthen each year, so 

the roots lengthen; and since only the youngest root tips 

remain active in taking up water, it stands to reason that 

they must be fed in order to renew themselves, and to per- 

form their function. 

Anything that prevents the descent of food material from 

the leaves, as when by partial or total girdling ' of the tree 

the conducting tissue is reduced, will therefore starve and 

eventually kill the root system, partially or entirely. Con- 

versely, if the root cannot furnish enough water to the leaves, 

these must wither and die, and finally the whole tree will suc- 

cumb. Again, if any of the needed minerals are deficient in 

the soil, this fact will be indicated by at least some abnormal 

development in the foliage, changes of color, size, form, etc. 

The interdependence, then, of roots and leaves is complete, 

an important fact in diagnosing abnormal conditions of 

either. 

Normally, the leaves elaborate the food materials during 

the summer in sufficient quantity to supply all the material 

of the present year’s growth, and, in addition, also accumu- 

late a surplus, which wanders out of the leaves before their 

fall, and is stored in the wood to be used for next spring’s 

1 Girdling is the cutting through the cambium layer, or taking off a ring 

of bark around a tree. 
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growth of buds and foliage. Hence a deficiency in food 

elaboration or defoliation in one year may, according to the 

time when it occurs, influence the growth and health of that 

and the next year; or the unfavorable season of one year 

may not show its effects until the following season. 

Besides food, a tree, like an animal, needs air or oxygen 

for respiration. The importance of this fact is perhaps 

very imperfectly realized by the uninitiated. Yet not only 

the leaves but also the twigs, branches and bole, and even 

the roots have breathing pores in the developed fissures 

of the bark, for the purpose of conducting air into the 

interior. 

That the roots must breathe is often forgotten, as when 

trees are planted too deep, or when ground is filled in on 

top of them. Many a tree is lost by this ignorance. The 

more compact the soil and the deeper the cover, the surer 

and quicker the result; the tree dying from suffocation. The 

same result is induced by flooding, or even a very rainy sea- 

son may, on compact soil, so reduce the aération of the roots 

as to kill them. Trees growing in swamps have adapted 

themselves gradually to the difficulty of root respiration, 

and the ground around trees grown in such conditions may 

be filled up without the same detriment that would come to 

trees not so adapted. 

Whenever there is a change made in the surroundings, 

especially in soil and in light conditions, there must take 

place an adaptation of the root system to the change. The 

tree, however, can make this adaptation only gradually, 

hence any contemplated change in the environment must be 

made by degrees or else the tree will suffer. 

It appears from the brief description of the household 

economy of the tree, that the requisites for tree life are, 

like that of other plants, first of all, at the root: — 
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Water, available in such a way that it can be absorbed 

by the roots; this depending upon physical and chemical 

conditions of the soil. 

Minerais, of certain kinds, in available form but only in 

small quantities, such as are found in almost all soils. 

Air, for respiration. 

The amount required of these supplies varies with differ- 

ent species and with their gradual adaptation to existing 

conditions, also with the conditions at the other end, namely, 

the environment of the foliage. 

Here the indispensable air for respiration and carbon 

supply is almost invariably present, but in addition there 

dire required :—— 

Certain conditions of the air as regards temperature and 

humidity in order to produce the so-called transpiration, 

i.e., evaporation of water from the leaf surface. This pro- 

duces a stream of water flowing from the roots through the 

young wood, the carrier of minerals upward and of assim- 

ilated food materials downward as needed. 

In addition there is necessary: 

Light of certain intensity to produce the chemical action 

in the leaves by which the food materials are digested or 

assimilated. 

Ecological Points. This relation and adaptation of the 

plant to its surroundings has been called its ecology. 

Some of these conditions of environment are unalterable 

in any locality and situation; climate in general and the 

seasons being, of course, uncontrollable by man. 

The adaptation of species to given climates has been 

accomplished during ages in such a manner as to assign 

to them fields of distribution within which they are found 

by nature, 7.e., within which they can perform their life 

functions satisfactorily. This process of adaptation is 
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unquestionably still going on, species increasing their field of 

distribution, and also changing their functions to meet 

changes in climate, or else succumbing and dying out 

through inability to adapt themselves. But this is a matter 

of long-continued evolution and very gradual change, in 

which thousands of individuals succumb while a few selected 

ones are adapted. Artificial acclimatization, therefore, is 

probably not, at least practically, within the means of man, 

as far as the long-lived arborescent forms are concerned, 

whatever may be accomplished with annuals, or even with 

shrubs, which send out new shoots from the root-stock 

annually. But transfer from one locality to another where 

the tree is not native has been practised successfully, the 

assumption being that the climate of the new location was 

favorable to the exotic newcomer. Whether or not such 

transfer may be successfully made is in general a matter of 

trial, climate being too complicated a matter to permit ready 

comparison and prediction of the adaptation of the plant 

to its new surroundings. We have only a few points for 

basing a judgment as to the probability of success. It is, for 

instance, not likely that a tropical species or one of southern 

warm latitudes will, as a rule, adapt itself to a northern 

climate. Species from moist climates are apt to succumb 

in dry ones. The nearer in temperature and moisture the 

climate is to that of the native habitat, the greater the likeli- 

hood of success in transplanting a species. 

Cases are known when the new environment has proved 

even more favorable to the development of exotics than to 

that of its native flora, as in the case of European species in 

California and in other parts of this continent. On the 

other hand, while a species so transferred may be able to 

live in the new surroundings it may develop differently from 

its habit in its native country. Again, some species have 
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such a wide range of distribution, through such a variety of 

climates, that the success depends upon the choice of the 

locality from which the plant has been derived or from which’ 

the seed has been secured, for the seed preserves all the 

characteristics of its mother plant. A case in point is the 

Douglas Fir, ranging from British Columbia to New Mex- 

ico. Plants of this species, when brought from the humid, 

mild Pacific Coast do not thrive in the drier, severer climate 

of the Eastern States; but if grown from seed collected in 

the dry Rockies, they will succeed. 

It must also be kept in mind that there is considerable 

variation of climate experienced locally within narrow 

limits, as for instance, in going from the foot to the top of a 

mountain, or with change of aspect, and with different 

exposure to winds. Hence the tree in one place may find 

satisfactory environment, when in close neighborhood, 

but in a different situation, it may not: the south side of a 

town is warmer, the northwest colder, but healthier, the 

southeast most equable, and so on. 

While, therefore, the fact that different species of trees 

are by nature adapted to certain climatic conditions must 

influence the choice of trees for planting in a given locality, 

and while the natural adaptation of species to deep or 

shallow, wet or dry soils is also a matter to be considered in 

the selection of plant material, we know that soils at least 

can be adapted to support any tree species and also that the 

light conditions can, to some extent, be made favorable to 

the needs of the species adapted to the climate. 

There is one condition of soil which is most favorable 

to all tree species, namely, a deep, moderately loose, 

sandy loam, which permits satisfactory aération and fur- 

nishes an even water supply. When we speak of trees 

adapted to other, drier or wetter, more compact or looser, 
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soils, we mean that they can still prosper under less favor- 

able conditions, if necessary; yet they would do best on the 

soil as described, which is, therefore, the nurseryman’s 

choice. 
As regards light supply to the foliage, we have, of course, 

no means of increasing or modifying it in general, yet in | 

group planting, park planting, street planting, and even in 

pruning, the knowledge that different species require differ- 

ent light intensity for their best development is essential; 

for here proper adaptation to light conditions, and artificial 

changes in light conditions can be practised. All trees 

thrive ultimately best in full enjoyment of light and then 

develop their characteristic form, as we see it in single trees 

on the lawn; but, if placed in close neighborhood of each 

other, the fact will soon appear that one species is “stronger” 

than another; that means the one spreads its branches and 

kills out those of its neighbor by its shade. 

In other words, the foliage of one species requires more 

light to perform its work than that of another. This fact 

is exhibited in the individual tree itself. The interior of 

the crown in those which need much light, like the birch or 

aspen, thins out, is empty of foliage, because of the shade 

which the exterior exercises; it loses its lower branches 

sooner on account of the shading by the upper, or else the 

lower reach out farther to escape suppression. On the 

other hand, the tolerant or shade-enduring kinds, like beech 

and sugar maple, are characterized by compact and dense 

crowns: their foliage even in the dark interior of the crown 

can perform its office. And so a relative scale can be made 

with reference to light requirements from the most light- 

needing to the most shade-enduring. Birch, aspen, willow, 

poplar, and pine are examples of those more sensitive to 

the withdrawal of light; beech, sugar maple, holly, spruce, 
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fir, and hemlock are examples of those which can endure 

considerable shade. 

The practical importance of this fact is exemplified in 

almost every park or yard where groups are planted, either 

by the failure of the designer to group trees with reference 

to their characteristics, or by failure of the manager to cor- 

rect in time such changes of relationship, and by allowing 

the “stronger” to damage or kill out the “weaker.” 

The knowledge that this strength or weakness is merely 

in the light requirements can be used, first, in restraining 

the stronger by proper pruning, if the two are to be kept 

together; second, if it becomes necessary to plant between 

existing groups, in choosing a species capable of bearing the 

shade of its neighbors; and finally, in pruning individuals 

of the light-needing kind so as to give more light to the 

interior of the crown, making it fuller and more compact 

by the development of dormant buds. 

Recuperative Capacity. There is one other feature in 

the economy of the tree, important to the tree-warden, by 

which it differs from the animal household (with exceptions), 

namely, its ability to replace lost parts. This is due to the 

fact that it produces and keeps alive many more buds or 

growing points than it can develop in a season. . As we 

have seen, only a few of the many buds formed each season 

grow into shoots and make leaves; the majority die, are 

killed by insects, or dry out, while a number remain living 

but undeveloped, keeping dormant until needed. 

Let a tree be defoliated again and again by insects in a 

single season and the dormant buds will replace the lost 
foliage as long as there are stored food materials at hand to 

feed them; let a twig or branch be cut off, and several dor- 

mant buds near the cut base will vie with each other to 

replace it; cut off the whole tree and with most deciduous- 



Recuperative Capacity 2 

leaved trees the stump, if not too old, will have dormant 

buds still alive below the bark to force themselves through 

and make sprouts to replace the lost bole; or else the cam- 

bium layer may form new, so-called adventitious buds for 

the same purpose. 

Lost roots too can be replaced, if conditions are favorable, 

through adventitious buds, a fact of importance in trans- 

planting trees, when usually a part of the root system can- 

not be taken up, and must be replaced by the tree in its 

new position. 

Upon this observation of the replacement of lost parts the 

practice of pruning is based: the tree pruner, by lopping off 

branches and thereby changing conditions of nutrition, 

produces at will new branches, and influences direction, 

character, and amount of development. 

Tree surgery becomes, therefore, next to securing favor- 

able soil conditions, the most important factor in the care 

of trees, for it enables us to remove diseased, malformed, 

undesirable parts without fear of harm to remaining por- 

tions and with the possibility of restoring to symmetry and 

vigor a dilapidated and sickly tree ruin. 

With old age, to be sure, this capacity for replacement 

may be lost in the older parts, and it must also be kept in 

mind that different species are more or less vigorous in 

developing dormant buds. 

The essential points, then, of tree life to be kept in view 

faerie care of trees are: — 

1. The living portion of the tree is found in the cam- 

bium layer directly under the bark and in the tips of branches 

(buds) and roots. 

2. Root tips and foliage are in direct communication 

with each other and interdependent, relying on each other 

for food. 
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3. Water, minerals, and air in sufficient quantity at the 

roots are the principal needs of trees, and especially the 

aération of the roots is of importance, while light in varying 

amounts is required by the foliage for proper function. 

4. Trees have the capacity of replacing lost parts. 



CHAPTER III 

DISEASE AND DEATH OF TREES—GENERALI- 

TIES 

=YJOR normal development trees require, as we have 

) seen, light, heat, water, air, and nutritive ele- 

ments in certain amounts. If any of these 

conditions or elements are temporarily deficient 

(or sometimes when in excess) the normal functions are 

interfered with, and the tree may be ailing, although not 

necessarily sick, for it may recover its normal condition as 

soon as the deficiency is corrected. 

We speak of disease only when live parts fail to perform 

their normal functions and begin to die before their time, 

that is to say, when buds, rootlets, or cambium die at any 

time, and leaves change color, become dry, and fall before 

the end of the season. 

Since, as we have seen, the living parts of the tree lying 

on its periphery rejuvenate themselves every year by the 

formation of new shoots, buds, cambium and rootlets, there 

can be actually no natural death from old age in the same 

sense as in animals. Even death from internal causes as a 

direct result of disease, at least sudden death, is rare. 

Trees die mostly as a result of unfavorable external con- 

ditions, which interfere with their nutrition, and which are 

generally capable of control. As a rule, they succumb so 

gradually that they actually die by inches; it may take many 

years before all life is gone, and hence there is time for 

recuperative measures. 

29 
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Often it is difficult even for the expert to determine the 

exact cause of final death. The cause frequently lies hid- 

den under ground, or is only to be discovered in a compli- 

cation of various conditions, operative at different times. 

Finally, however, it is mostly interference with normal 

nutrition and especially deficiency in water-supply that is 

the ultimate cause of death. 

Old Age. Since the truly living portion of the tree is 

annually renewed, it follows that when we speak of the 

length of the natural life of trees, we can mean only that 

period of time during which the tree without human aid 

may, as a rule, successfully resist unfavorable external influ- 

ences of soil, climate, or attacks of parasites, and may repair 

mechanical injuries. 

Although we do not know in trees the decline which 

characterizes the old age of animals, yet we find that, as in 

animals, extreme youth as well as extreme old age predis- 

poses the tree to diseases, and that serious consequences 

and fatal results are more apt to follow the attacks of 

enemies in the younger and in the older stages than in middle 

life. 

One reason for the greater danger to old trees seems to 

be in their mode of growth. Since trees lengthen their 

shoots as well as their roots by additions, the distance 

between the place of supply and of consumption of water 

constantly increases. Finally the forces at work can not 

readily pump the water against gravity and friction from 

the ever farther removed root tips to the utmost twigs in 

sufficient quantity to satisfy the demands of a drouthy 

season. The twigs die back again and again, and thus a 

limit to height growth is set. At least this is the theory of 

the writer, and no better one has as yet been presented. 

But there is also opportunity given for fungi to enter 
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through the dead twigs as well as through the larger branches, 

broken off by the winds; the danger of damage from wind, 

snow, and ice pressure increasing with the growth in length 

which adds to the leverage. Rot, riddling the bole (which 

is really dead matter) and eating out the heart of the giant, 

does not really kill, but after years of work the stability of 

the bole is undermined and eventually the tree succumbs 

to a windstorm; broken, it may be, in full leaf and, as far as 

the living parts are concerned, in full health. Just as wild 

animals are said to die mostly from violence, so trees in 

nature break down under the violence of windstorms rather 

more often than they succumb to natural death or disease. 

When this time of insufficiency of water-supply and hence 

'endangered old age will arrive, depends on a variety of con- 

ditions. Difference in wood structure and hence in conduc- 

tivity for water may make long-lived and short-lived species; 

deep soil and ready water-supply for the roots and favorable 

climatic conditions, increase height growth, and may also 

possibly lengthen, or, as may be, shorten the life of the 

individual. 

Again, some species, or some varieties or even some 

individuals of a given species may be found to resist damage 

more readily than others, or else be more predisposed and 

liable to disease. Some are more adaptive to a change in 

the environment, while others quickly resent such changes, 

especially as regards water-supply at the roots or transpira- 

tion at the foliage. 

Diseases in trees are usually more or less localized, spread- 

ing gradually, and in the absence of a nervous system, sec- 

ondary complications in other organs, as they occur in the 

animal body, are not generally observable. One portion 

of the tree may remain perfectly normal and healthy while 

another portion may be diseased or even dead. 
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Nevertheless, since different parts are interdependent 

for their nutrition, any interference in feeding arrangements 

will be more or less felt, at least in all growing parts which 

organically belong together. It is, therefore, usually, one 

side of the crown, in sympathy with the same side of the root 

system, which is diseased or dead, while the other side may 

remain alive and even vigorous. 

This fact, together with the ability of trees to replace lost 

parts, makes it possible to resuscitate and restore quite 

dilapidated specimens by surgery and proper treatment, 

and to prolong their life almost indefinitely. 

General Causes of Disease. ‘There are two general causes 

of disease, namely, unfavorable environment and parasitic 

organisms (which, however, should really be considered a 

part of the environment). Under the influence of these 

two we may group for diagnosis and treatment four classes 

of troubles to which trees are exposed, namely: physiolog- 

ical diseases which are produced by generally unfavorable 

conditions of growth in atmosphere, climate, or season, and 

soil; mechanical injuries, which destroy living parts or else 

weaken the dead wood of the body; attacks of fungi and 

other plants; and attacks of insects. 

Usually several of these causes work together or are even 

interdependent, and it is not always easy to tell which is the 

primary, which the secondary, cause of the diseased or abnor- 

mal condition. This difficulty of diagnosis is especially 

experienced when there are no visible signs of insect or fungus 

pests present and when the trouble seems not localized but 

exhibits itself in general debility or sickly appearance. 

Fungus attacks are usually secondary results of mechan- 

ical injuries, and insect pests become in most cases fatal 

only when other debilitating causes are at work simulta- 

neously. 
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Shade trees in city streets are especially subject to many 

adverse conditions, which make the attack of fungi and 

insects much more dangerous than it would be in the virgin 
forest. Injuries from gnawing horses, abrasions from 

passing vehicles and other agencies give entrance to fungi, 

reduce the feeding area and the vigor of the tree; pavements 

and macadamized roads reduce the water-supply and the 

supply of air to the roots; excavations for buildings, sewers, 

water-, gas-, and steam-pipes destroy parts of the root system; 

gradings do the same, and earth fillings change the water 

and air supply; gas leakage at the root and other obnoxious 

gases at the foliage interfere with the health and vigor; 

inattention to the wounds and broken limbs invite fungus 

attacks; and electric wires introduce the danger of electric 

discharges. All these untoward conditions of the environ- 

ment together with the mechanical injuries, if not fatal in 

themselves, tend to reduce the vigor of the tree and make 

it more susceptible to the attacks of parasites. 

The first concern of the tree doctor, therefore, is to secure 

a favorable environment, — sanitary surroundings for his 

charges, which will keep them in vigorous condition and 

enable them to fight off their enemies in the plant and animal 

world. The conditions in the atmosphere are only very 

partially controllable; drouthy and wet seasons and the ills of 

frost and lightning have to be endured without much, if any, 

chance of counteracting their unfavorable influences. But 

the medium in which the roots perform their function, the 

soil, is much more readily influenced, and here, therefore, 

lies the main activity for securing favorable conditions. As 

we shall see more fully later, the regulation of the water- 

supply to the roots and a sufficiency of air or oxygen for 

their respiration, and, to a minor degree, a satisfactory 

amount of available mineral material are the means of 
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keeping trees in vigorous constitution and of avoiding physio- 
logical diseases. 

Not only are certain species adapted to certain climatic 

conditions and hence may not be transferred into a different 

locality with assurance of success, but even the individuals 
of the same species are adapted to the special features of 
their nearer surroundings of local climate as well as of soil, 

and resent change, or at least must re-adapt themselves if 

moved into new surroundings. To some extent, even the seed 

itself inherits this adaptation; hence the young plants of Pacific 

Coast conifers, grown from seed derived from the mild, moist 

climate of their habitat, may suffer from frost and drouth in the 

Eastern States, while plants of the same species, derived from 

the rigorous, dry, alpine climate of Colorado, will be hardy. 
In transplanted trees this difference in derivation of the 

plants and the difficulty of adaptation may sometimes 

account for their ailing condition, and may result in their 

death. 

The seasons will naturally influence the condition and 

disposition to disease of the tree: a period of drouth, for 

instance, may kill feeding roots, leaves and branches, and 

at the’same time open the door for fungi to enter; a period 

of wet, rainy and cloudy weather may have the same effect, 

by depriving roots and leaves of their respiration; a severe 

cold spell in the spring may kill foliage and twigs, and espe- 

cially “kill back” immature young wood of the previous 

season, such as forms when a moist fall follows a dry sum- 

mer. Attacks of fungi may or may not be of moment accord- 

ing to the season and the condition in which the tree is 

found by these parasites. . 
Mechanical injuries, by which the truly living parts are 

exposed to the air, are perhaps the most prolific cause of 

trouble and disease. 



-—A “sun-scalded” silver maple still b.— The bark torn off from one- 
alive, giving chance for fungus to enter. half of the bole. Immediate 

attention by tree wax and 

wrapping has kept the tree 
in full growth. 
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A tough skin or epidermis protects the leaves and young 

shoots, and a corky bark the living portion of the older 

parts of the tree, and prevents, or at least impedes, access 

of insects and fungi to the tender living tissues. But there 

are innumerable opportunities of breaking through this 

protective cover and exposing the delicate tissues below. 

Minute punctures are made by insects; hailstones tear off 

portions of leaves, produce contusions on the young twigs 

and lacerate the bark; windstorms tear off foliage and 

twigs and break branches; frost and sun-scald split and 

kill portions of the bark, and lightning may rend the bole 

to the very heart. In addition, careless man and gnawing 

animals inflict wounds, small or large. 

The result is, first of all, an interference with the normal 

functions of the tree: certain areas of conducting tissue or, 

in the leaves, of assimilating tissue are destroyed, and by so 

much the equilibrium of the whole system is disturbed in 

its nutrition; and secondly, a way is opened for fungi to attack 

the living or supporting tissue. 

The recuperative power of trees is so great that almost 

any wound, if properly assisted, can be healed by the pro- 

cess of callusing, described on pages 91-98. All that the tree 

doctor can do, or needs to do, in most cases, is to see that 

this healing process is performed promptly and without 

interference. The sooner the injury is looked after the 

better, so that the secondary evils of fungus infection may 

be prevented. 
Fungus Diseases. Any portion of a tree which has 

been mechanically injured, so as to expose the living 

tissues of the wood, is subject to the attacks of fungi, 

although sometimes attacks may occur without such injury. 

There are fungi which live on trees as saprophytes, using 

the tree merely as a location; others which feed on the tree, 
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sapping its life, ~ true parasites; others again are in some 

stages of development parasitic, and in other stages only 

saprophytic. 

There are fungi living on leaves, others living on the roots, 

others on the bark, and again others living on the wood of 

the tree, producing its decomposition, or what is commonly 

known as rot. 

The young plants or seedlings are exposed to a large num- 

ber of fungus enemies, which do not trouble them in later life, 

but we shall here only discuss those occurring in older trees. 

Of the many interesting phenomena in the life history of 

the fungi one of the most important is that many not only 

pass, like the insects, through different phases or forms of 

development, but in these different phases live on different 

“hosts,” as the plants are called on which they feed. 

The well-known rust of wheat lives in one phase of its 

development in the ground, as many others do, and in an- 

other on the barberry bush; some fungi, active on the juniper 

tree, are found in different stages of development on apple 

and other trees. A rust which attacks the needles of pines 

is dependent for its development on ragweed or groundsel 

(Senecio). Lately a new pest attacking our white pine has 

been introduced from Germany, and this passes one stage 

of its development on currant bushes. 

The presence of a certain plant may, therefore, be a cause 

of the spread of the disease on another, and the removal of 

the host plant as well as of the infected trees or parts of 

them is often the only means of getting rid of the trouble. 

In so far as specific enemies exist on given species, if an 

epidemic has set in, it may become practically necessary to 

replace the species by another in order to avoid the spread 

or renewal of the trouble. 

The fungi which attack the foliage usually destroy only 
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portions of the leaf surface and thus simply reduce the 

assimilating area and lessen the feeding capacity of the tree; 

thereby the growth of the tree is diminished in proportion to 

the leaf area destroyed. Since the leaves fall and are 

renewed the next season, the trouble can be continued only 

by a new infection; in other words, only one season’s growth 

and function is involved. 

There are, however, a few fungi which not only reduce 

the assimilating leaf area but even cause the premature 

fall of the entire leaves, and these fungi are, of course, the 

more injurious. 

The most common leaf fungi are those producing the spot 

diseases, the foliage being covered by spots varying in color, 

size, and shape, which mark the destroyed tissue. Some- 

times the destroyed tissue dries out, becomes brown, and 

breaks out under action of rain and wind, the leaves remain- 

ing perforated as by shot. 

Another class of fungi produce the so-called powdery and 

other mildews, recognized by a whitish or else black spider- 

web-like growth on the surface (the fruit-bodies), which 

becomes powdery. 
While the spot diseases and mildews affect mainly the 

broad-leaved trees — maples, chestnuts, oaks, and many 

others — the rusts, characterized by collections of yellowish 

red, somewhat powdery fruit bodies are more frequent on 

conifers. These attack also stems and branches, causing 

peculiar swellings or knots and blister-like patches. 

Here also belongs the disease known as juniper apple, 

which appears on the red cedar with a fruit body of slimy 

or gelatinous, yellow or brown, conical masses. 

On the whole, all these fungi are of minor importance and, 

if the trees are otherwise kept in vigorous condition, their 

damage is in most cases readily repaired. 



ing , the two white spots on the wound be 
fruit bodies of the fungus. 

erous cherry tree Fic. 10. —A cank 
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The “black” fungi, which attack the bark, find entrance 

through small wounds made by hailstones, insects, or break- 

ages. Working between bark and wood in the bast or 

bark portions of the cambium and into the wood, they 

destroy living tissue, and, if the injury is extensive in younger 

trees and twigs, they become dried out and killed. 

These bark-fungi are found especially on conifers, pine, 

spruce, fir, etc. Their presence is usually not discovered 

until a number of pin-sized, white, black, bright red, or 

yellowish pustules or spots — the fruit-bodies of the fungus 

— appear on the outside of the dead bark. 

In deciduous-leaved trees the same class of fungi produce 

malformations known as canker. On small areas of irreg- 

ular shape the bark is killed, and in the attempt to heal the 

damage by callusing each season, and at the same time in 

the continuance from year to year of the fungus growth, all 

kinds of curious shapes of the wound are produced. Small 

fruit-bodies, white with minute red spots, appearing on the 

dead bark of the margin of the wound are the indications 

of the fungus causing these malformations. 

Similar to this disease is the black-knot of the plum and 

cherry trees, a fungus producing swellings of irregular 
shape. 

By reducing the water-supply, especially in dry years, 

these bark-infesting fungi cause sometimes the partial or 

entire death of twigs and branches. 

Various fungi working on young trees and on foliage give 

rise to swellings of the leaves like boils, and to the curious 

deformations known as “witch’s broom.”’ Timely removal 

of these arrests the progress of the disease. 

The condition and age of the tree determine, to a large 

extent, how far these fungus attacks may be detrimental. 

The vot fungi, which produce the decay of wood, are the 



Fungus Diseases 4I 

most common and the most insidious, since their mycelium 

penetrates deeply into the body of the tree out of reach. 

Since the trunk of the tree, the wood, is mostly dead tissue, 

Fic. 11. — Three species of rot fungi. When these fruit-bodies appear at 
the base or on the wounds of a tree, the interior is usually all decayed, and 
help comes too late. (After Murrill, from Cornell University Bulletin, No. 
205.) 

they do not impair to any great extent the living portion. 

Yet they are not mere saprophytes, for they really feed on 

the wood, absorbing cell-walls and cell contents, and to 

some extent impair its functions in the conduction of water. 

But their main damage lies in destroying the firmness of 
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the wood body. While the tree can go on rotting for years, 

to all appearances without detriment, its stability is under- 

mined, and finally a windstorm may lay it low in full leaf 

and otherwise in full health. 

These fungi gain entrance to the wood through wounds 

made by broken or badly pruned branches, by broken bark 

or through injured, exposed roots. 

On the ragged surface of a broken branch stump, and 

even on a well-pruned but unprotected wound, dust and 

water collect and form a seed bed 

on which the fungus spores — cor- 

responding to the seeds of other 

plants, minute or microscopic, 

easily scattered by the winds — 

can locate and sprout. These grow 

into the wood by rootlike hy- 

phe, which bore through and 

between cell-walls, branching mul- 

tifariously and forming a mass of 

white meshes penetrating the wood 

in all directions—the so-called Fic. 12.— “Shelf” fungus on. 
the stem of a pine. a, sound 
wood; , resinous “light” mycelium. ‘This draws its suste- 
wood; c, partly decayed - : 
wood or punk; d, layer of Nance from the tree, aestroying 

living spore tubes; ¢, old ¢el]-walls and absorbing cell con- 
filed up spore tubes; f, 
fluted upper surface of the tents. As a consequence the wood 
fruiting body of the fungus, se S- : : oe THON EARS (ood ee dries, shrinks, cracks, turns reddish 

a great number of fine brown, or else becomes spongy and 
threads (the mycelium), its A om 
vegetative tissue penetrating Yellowish white. The mechanical 

the wood, and causing 1S destruction proceeds as the ame 
decay. (Department of 3 3 
Agriculture, Division of For- celium proceeds. 
estry Bulletin, No. ro.) . : 

Finally, sometimes after years, 

the mycelium forms a fruit-body on the outside of the 

tree, the readily recognized toadstool making its presence 
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known to the uninitiated long after the mischief has been 

done. 

On the roots, besides the rot fungi, there are found others 

which attack the living parts and hence become directly a 

damage to the life function of the tree. 

While here too, as a rule, an injury or weakened condition 

invites the fungus attack, there are fungi which appear to 

attack perfectly healthy and uninjured roots. Thus the 

southern root rot which infests a large number of tree species, 

kills the roots so extensively as to produce a sudden wilting 

of the leaves and subsequent death of the tree. Poorly 

drained and poorly aérated soils seem to favor its develop- 

ment. 

The honey mushroom also kills young trees and weakens 

or stunts the growth of older trees which finally, if a dry, 

hot season occurs, may dry up for lack of water-supply. 

Its mycelium grows not only in, but alongside the roots 

through the ground, within a few inches of the surface and 

thus spreads from tree to tree, increasing the area infested. 

Some few plants other than fungi may be found as para- 

sites on branches and bole; they are mischievous, although 

rarely of importance unless extraordinarily developed. 

Among these are various species of muzstletoe, which occa- 

sion objectionable burl-like malformations, due merely to 

the mechanical obstructions to the wood growth which their 

roots, imbedded in the cambium layer of the host, produce. 

The dying of the branch above this burl may be the con- 

sequence. ‘The trouble is spread by the seeds of the mistle- 

toe, which are covered with a sticky substance and are 

carried by birds to other branches and trees; hence its spread, 

at least, can be prevented by removing the affected branches. 

In addition to the parasitic fungi and other parasitic 

plants, there will be found on all trees epiphytes, ze., 
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plants which do not feed on the host plant, but use it simply 
as support, such as mosses and lichens, orchids and various 

climbers, like the Virginia creeper. As a rule, these are of 

little consequence; yet if in excess may become troublesome. 

The excessive development of mosses and lichens on the 

bark is a sign either of a very humid atmosphere, of very 

wet soil, or of very slow growth of the tree. In the latter 

case, the outer bark is sloughed off very slowly, thus giving 

time for the epiphyte to develop. Usually there is no 

damage to be anticipated from the epiphytes, but, if exces- 

sively dense, the cover of lichen and moss may become 

injurious by closing the breathing pores of the bark, and 

had better be removed. 

Creepers are usually harmless, but may become objection- 

able on young trees and young parts, like wires or artificial 

ligatures, if the pressure with which they resist the expansion 

of the body of the host plant becomes so great as to retard 

or prevent the supply of formative materials to the portions 

below the constricted part. In such cases the lower portion 

will be retarded in its diameter growth. 

Insect Damage. A host of insects belonging to the orders 

of beetles, moths, butterflies, gall-flies, saw-flies, plant and 

bark-lice, are parasitic on all parts of trees, feeding on leaves, 

twigs, cambium, roots, and wood. 

Sometimes it is the imago, the beetle, that does the mis- 

chief, but mostly it is the larva, the grub or caterpillar, 

which is to be feared. Some live and feed on the exterior 

of the plant, especially those which depredate the foliage, 

others are internal feeders, living during some stage of their 

development within some part of the host plant. Such are 

the gall-insects and leaf-miners, which lay their eggs in the 

soft tissues of leaves, leaf-stalks, or fruit, where the larva 

develops and feeds. The larve of the bark-beetles feed 
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on the soft cambium layer underneath the bark; the stem- 

borers hollow out twigs or make their abode in the trunks, 

feeding on the wood itself. 

Some do little or practically no damage; indeed, in the 

majority of cases only when an extraordinary development 

of an insect pest in any one séason takes place, or when 

repeated invasions have to be endured, or when other acces- 

sory unfavorable conditions occur, need any apprehension 

for the life of the tree be felt. Such unusual developments 

of insect pests seem to take place periodically, when, due to 

specially favorable seasons or otherwise, the pest is favored, 

while natural enemies are reduced or less favored. 

The leaf-eaters of certain species are especially liable to 

this periodic excessive multiplication. 

If the defoliation is only partial and occurs at a time of 

the year when the foliage can still be replaced by the 

development of the dormant buds, outside of the temporary 

unsightliness, only a reduction in the season’s growth is the 

result. But, if the defoliation is complete, and, as happens 

with some species “f leaf eaters, more than one generation 

is developed in a season, repeating the destruction of the 

foliage as new leaves are formed and thereby preventing 

the assimilation of food materials, the tree may be weakened 

even to death. At least a repetition of the defoliation for 

two or possibly three seasons, according to the vigor and age 

of the tree, will be fatal. 

The new foliage, formed in the same season after the first 

defoliation, is apt to be smaller in size or abnormal in form 

and thinner, hence less effective. Sometimes, however, 

when a large number of buds have been destroyed, unusu- 

ally large and abnormally formed secondary leaves arise 

from the few remaining buds. In either case the nutrition 

of the tree is interfered with. 
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While some insects are general feeders, 7.e., attacking all 

kinds or at least a number of tree species, insects, even more 

than fungi, are partial in selecting their hosts, ¢.e., given 

species of insects attack given species of trees. Besides, 

they differ much more in their life habits than fungi, hence 

they may not be dealt with as a whole, like the fungi, but 

it becomes more needful to know them specifically by name, 

appearance, and habit, with their life history, in order to 

apply judiciously measures for their reduction. Moreover, 

there are a number of enemies of the obnoxious insects 

found in the insect world, and it becomes necessary to dis- 

tinguish between friend and foe, in order not to destroy the 

natural enemies of the pest. 

We can here refer specifically only to the more common 

pests of ornamental and shade trees, leaving the vast num- 

ber of minor and of orchard pests to be studied in the specific 

literature. Fuller descriptions will be found in Chapter 

VI; here only the character of the damage in general is to 

be discussed. 

With regard to the manner in which.the damage is inflicted, 

we can classify the injurious insects into a few groups, each 

group containing representatives of the yarious orders into 

which insects are scientifically classified. These groups 

may be called leaf-eaters, ledf-miners, ieaf-rollers, leaf- 

suckers, gall-insects, bark-lic rk-beetles and borers. 

The character of the damage itself may be threefold, 

namely, destruction of substance, occasioned by leaf-eaters, 

_bark-beetles or borers; loss of sap occasioned by plant-lice; 

and formation of abnormal excrescences or galls, to which 

the plant is stimulated by various insects. All three kinds 

of damage or any two may be occasioned by the same pest. 

The Jeaf-eaters are mostly caterpillars of butterflies and 

especially of moths, which in feeding on the foliage generally 
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destroy the entire leaf. But the larve of beetles also, and 

some of the beetles themselves are destructive in this 

manner. 

The Jleaf-miners, which skeletonize leaves, eating only 

the softer portions in patches, also come from different fam- 

ilies. Some of these, like the elm-leaf beetle and the larch- 

miner, make such extensive inroads, that the result is very 

much like the eating of the whole leaf. Others make only 

small, blotch-like mines or short tracks on upper or lower, 

or both sides of the leaves, destroying small areas of the 

soft tissues. These, as a rule, do little damage. Neverthe- 

less it is wise to reduce them by burning up the fallen leaves, 

in which they usually hibernate. 

Another set, the /eaf-rollers, also coming from different 

families, roll the leaves together in various ways to make 

shelter for the caterpillars, folding the edges and sewing 

them together with silken threads, or spinning them, as in 

the case of needles of conifers, into a web. These distor- 

tions and occultations of the foliage would generally be of 

little consequence, but the insect, here sheltered, usually 

is destructive to the buds and young shoots, and, if the 

leaves in the web are eaten, as is done by some, the damage 

may become considerable. 

While the leaf insects so far mentioned feed on the foliage 

by eating it, there are a few, like the plant-lice and leaf- 

hoppers, which suck the sap by piercing the succulent leaves 

and leaf stems or even twigs, causing the leaves to crumple 

or roll, or producing gall-like swellings. Usually these 

leaf-suckers do not do much damage unless unusually abun- 

dant. There are, however, some bark-lice which do much 

more damage by puncturing the bark of twigs. 

To this group belong also various scale-insects, which, 

adhering to the small limbs, sap their life and cause them 
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to dry up, and even large branches and entire trees can be 

killed by these scale-insects if they are abundant. 

A very large number of insects coming from several of 

the various orders, inhabit the foliage and smaller twigs in 

their egg and larval stage and produce what is known as 

galls, peculiar swellings, tumors, or malformations, often 

highly colored. Especially the family of gall-flies, number- 

ing some hundreds of species, inhabit largely the oaks, 

producing all sorts of leaf-galls. Among these are the galls of 

commerce from which ink and gallic acid are manufactured. 

The damage is too small to deserve much attention, but 

where excessive, the leaves should be gathered while green 

and burned, to get rid of the deformation. 

These swellings or malformations of twigs, buds and shoots 

are often accompanied by a shortening of the annual growth 

and a crowding of the foliage, forming what is known on 

willows as the “willow rosette’’ and on pines or on spruces 

as the “pine-apple.”’ 

The saw-flies, similar to the gall-flies, lay their eggs in 

the tissues of the leaf, but as they live in colonies and have 

often two broods in a season and their larve feed voraciously, 

they are more injurious than the gall-flies and may, as in the 

case of the larch and the pine saw-flies, cause widespread 

havoc. ‘The conifers suffer especially from these pests. 

With the family of beetles known as weevils we come to 

the stem-boring insects. For, although some feed on the 

foliage and puncture the bark, their worms or grubs inhabit 

not only the fruit but also the young twigs; the beetle 

with its long cylindrical snout perforating the bark and 

depositing an egg in the hole, the larva developing from it, 

burrowing beneath the bark, loosening it from the wood or 

boring into the stem and destroying the wood. 

Bark-beetles, the “grubs”? of which live under the bar’ 
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especially of coniferous trees, and feed on the soft cambium 

layer, are usually secondary troubles, after the vigor of the 

tree has been undermined by defoliation, by fire, or by other 

causes. They rarely attack vigorous and healthy trees; 

sometimes, however, when a pest is excessively abundant, 

healthy trees may be attacked and succumb, especially 

young specimens. Since the larve of these beetles destroy 

the cambium, their damage becomes easily very serious, 

leading to the death of the tree. And as their presence is 

not readily detected before the mischief is done they are 

most difficult to deal with. 

Not less insidious and difficult to combat are the wood- 

borers and wood-wasps which burrow in the wood, or hollow 

out the pith of twigs. Although they are mostly less injuri- 

ous to the tree, being usually few in number and working 

as they do in dead wood, yet when they attack the smaller 

branches and young trees they may cause undesirable loss. 

Even in the bole of older trees they may, if very numerous, 

undermine the vitality of the tree by reducing the conducting 

tissue so as to eventually cause the death of the less vigor- 

ous individuals. Moreover, these boring insects may pro- 

duce mechanical injuries which furnish an entrance for 

fungus growth and thereby lead to more serious trouble. 

The roots suffer also from a number of insects. Some of 

them destroy the youngest root tips mechanically, as is done 

by the mole-cricket and the larva of the June bug, while wire- 

worms and other beetle larve, and a few caterpillars and 

root-lice living underground, feed on them, and others again 

burrow in them. The damage is usually of moment only 

in young trees and is, of course to be found in the loss of 

feeding apparatus. 

There should perhaps ‘here be added, since the question 

occasionally arises, a few remarks on “how to kill a tree.” 
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It is easy enough to get rid of any tree by cutting it, or by 

merely girdling, and, if it is a “sap-wood” tree, by sawing 

through the sap-wood, thereby cutting off water-supply 

from the foliage and food-supply from the root. While 

this works positively with conifers and many _ broad-leaf 

trees, there are some of the latter, which have such vigorous 

sprouting habit from the root that something more must 

be done to kill the root-stock. Removal is, of course, again 

the most effective but expensive method. With some, 

cutting through the root strands will expedite death; but 

others are so persistent that still another means must be 

added. The most effective of these and least destructive 

to other vegetation, is the thorough drenching of the root- 

stock with kerosene which closes the breathing pores and 

chokes out life. 



CHAPTER. IV 

DIAGNOSING OF DISEASES 

UST as the physician finds his greatest difficulty 

in determining the cause of illness, so the tree 

doctor, although knowing the diseases to which 

trees are liable and knowing the remedies, may 

still find trouble in diagnosing the true cause of the evident 

abnormal condition. Here it is that experience and judg- 

ment come in, yet sometimes even an expert remains doubt- 

ful. Nevertheless, by careful examination, in many cases 

even the less experienced can determine what ails the tree. 

Usually, if anything is the matter in any living part of the 

tree, the foliage gives the first indication, and furnishes the 

most readily available symptoms for diagnosis. 

Hence our examination begins with the foliage, to see 

whether it shows any divergence from normal conditions 

in size, quantity, form, or color. With a conception of 

what the normal foliage ought to be, we ascertain whether 

the leaves of the individual under examination are smaller 

than usual, or thinner, whether the foliage as a whole appears 

slim, whether the leaves are wholly or partially discolored, 

whether they are mechanically injured, eaten, crumpled, 

or otherwise misshapen, spotted, wilted, or dead. 

If no local cause, as from fungi or insects, can be ascer- 

tained as surely responsible, we look next for indications 

on twigs, branches and bole as accounting for sickly appear- 

ance of the foliage or death of branchlets. Mechanical 
51 
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injuries to the cambium and young wood, caused by insects 

or other agencies, and the robbery by sucking insects like 

the scale and bark-lice, affect the feeding processes of the 

tree and may be the reason for the abnormal condition of 

the foliage. 

If only certain portions of the foliage show abnormality, 

it is almost certain that a localized cause will be found such 

as a colony of insects, a partial destruction of food-conduct- 

ing tissue, a particular root injury. If, on the other hand, 

the whole crown is affected, the cause must be more general 

and may be found in general conditions of nutrition. Then 

it becomes necessary to examine the soil, to see whether in 

any way conjectures as to the conditions at the root may 

be formed, accounting for the indications in the crown. 

Here, in the root region, matters become more compli- 

cated because hidden from direct observation, and yet here 

lies probably the most fertile source of trouble. 
As so often in an old man head and feet become feeble 

simultaneously, so in the tree, when the top gives out, there 

is usually something wrong at the root, and that means 

generally at the very extremities, — the root-tips. The dis- 

tance from root-tip to branch-tip, from pump and power 

plant to feeding extremities, increasing continuously, makes 

naturally the life processes more and more difficult to per- 

form at the extremities, and if any other cause of discomfort 

is added, the result may be fatal. 

As on the leaves and bole, so on the roots, there are 

predatory insects and fungi active and the roots are liable to 

mechanical injuries with the same results. But, in addi- 

tion, there are essential conditions in the soil, the medium 

in which the roots live, which can change to a much greater 

extent than can those of the air, the medium of the upper 

portions of the tree. As we have already seen, these changes 
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involve the water-supply, the supply of oxygen, and the 

supply of nutritive elements. 

The most common symptom of unfavorable soil condi- 

tions is found in the paling or ef¢zolation of the leaves, which 

become prematurely yellow, wilting and falling before the 

end of the season; while in other cases the leaves and buds 

are reduced in size. Branch-tips, especially of horizontal 

branches, are killed back, and the top of the crown dries 

and dies, giving rise to the so-called staghead; or else water- 

sprouts, slender, long, wisp-like shoots out of the regular 

order, are formed. Excessive growth of moss and lichen 

may also be an accompanying symptom. 

If the tree has been vigorous before, and has only recently 

shown signs of weakness, we must note especially any 

changes lately made in the soil conditions, which may 

account for change in its vigor; such as the cutting down 

or filling up of ground, making ditches, laying gas-pipes, 

draining or flooding, cultivating or sodding, performances 

which are apt to interfere with the root system, altering its 

environment, and hence the amount of active root growth. 

If none of these investigations give a clue, we must then 

inquire into the weather conditions and the history of the 

preceding two, three, or four seasons, as well as into sur- 

roundings generally, and we must ascertain what has been 

the previous treatment of the patient. 

Thus circumspect investigation and observation and 

historical evidence must be brought together to diagnose 

the more complicated cases, while in other cases the initiated 

may be able at once to determine the cause of the abnormal 

condition. The novice will have to examine with more care, 

especially to avcid the mistake of recognizing as the pri- 

mary cause what is only secondary. 

Insect Damage. ‘The most obvious damage is that done 
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by the leaf-eating insects. The only trouble is, that when 

the damage has become apparent, it is either too late, or 

very difficult, for that season at least, to combat them. 

Since in these cases preventive measures alone are effica- 

cious, it is desirable to secure, in due time, evidence of the 

probable appearance of large numbers of these pests, or 

else, as a matter of precaution, to apply preventive measures 

(spraying poisons) even without that evidence. 

In the German forest administrations, trial collections 

of the hibernating insects are made every spring to deter- 

mine whether necessity for preventive measures exists. 

Cocoons, caterpillars, and beetles are collected from under 

the bark of stems and from under the moss and rubbish at 

the foot of the trees, and an estimate of their probable 

number is made. 

In parks, similar precautions can be practised to advan- 

tage, and the collection, instead of being a trial one, may be 

one directly destructive of the pest. 

Observation of other signs, which, however, require the 

eye of the practised entomologist or dendrologist, leads to a 

recognition of the impending danger. 

The number of insects observed in previous seasons may 

also be used as an indication of what to expect in the follow- 

ing year, since insect pests are apt to grow from year to 

year until a climax is reached and their progress checked 

by natural enemies or by an untoward season. 

In city streets, where only certain species of trees are 

planted and the same species lines street after street, the 

development of insects depending on that species is naturally 

favored: a city of elms is also a city of elm-beetles. Hence, 

one may expect here a yearly incursion, and preventive 

measures should be taken as systematically as street clean- 

ing, or as any other regular public function is performed. 
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If the timely examination of insect conditions has been 
neglected, then the diagnosis will be made when the dam- 

age has begun or has progressed to some degree. The 

insect can be observed at work, the culprit captured and its 

name or character determined. With the leaf-eaters this 

is usually readily accomplished, but the sucking insects 

whose damage is not at once apparent, as well as the bark- 

beetles and borers are discovered by close observation 

only. 

‘The small round entrance holes in the bark of conifers, 

accompanied by resinous exudation, and finally the loosen- 

ing of patches of bark where the cambium has been de- 

stroyed give evidence of the presence of bark-beetles. The 

presence of borers is indicated by the entrance holes, usu- 

ally near the base of the tree, and by the excreta or finely 

divided wood particles, wood-flour, found at the base of the 

bLEe: 

Fungus and Bacterial Diseases. ‘The fungus diseases 

of the foliage make themselves known -by the partial dis- 

coloration of the leaves, usually in spots of various colors, 

and by the powdery aggregations of fruit-bodies, silky, 

smutty, or otherwise. Sometimes also the foliage wilts 

or dries up. 

As there is only one practicable remedy for all these 

fungi, namely, spraying with poisons, it is not necessary to 

be familiar with the different kinds, beyond recognizing 

their existence. The same can be said of the rot fungi, 

which practically behave alike, and are treated alike. Dis- 

coloration of the wood in wounds, and whitish or yellowish 

mycelia strands breaking through the tissues, and finally 

the fruit-body proclaim the presence of rot fungi. The 

dying of portions of the crown on account of reduced water 

conduction may also be due to these fungi. 
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The existence of the root rot which produces stunted 

growth and eventually death, may be determined by close 

observation in finding a whitish, yellowish, or dark brown 

growth of loosely interwoven, hair-like mycelium threads 

on the root surface and in decaying tissues, or in the soil 

itself. This mycelium will also be found between wood 

and bark in whitish leather sheets, and will grow into the 

bark at the base of the tree above ground, finally producing 

here and on exposed roots the readily recognized fruit- 

body. 

There is at least one insidious disease, known to be due 

to bacteria, a disease peculiar to North America, and famil- 

iar under the name of /ire-blight, which attacks the trees of 

the apple family, and especially the pears and quinces, but 

also the mountain-ash, service-berry, and hawthorn. It is 

evidenced by the browning and subsequent blackening, first 

of the leaves and finally of young twigs and shoots, starting 

at the tips and progressing downward until even the larger 

branches may be infected. The bark of the diseased 

branches cracks, and a thick, blackish, gummy fluid exudes, 

the bark later drying up and shrinking. The disease may 

even descend into the trunk, then resembling swn-scald. 

Curiously enough, healthy, vigorous, well-fed, and well 

cultivated trees are more liable to this malady than less 

thrifty ones, new succulent growth favoring the disease. 

There is but one remedy, namely, to cut out and burn the 

affected parts well below the discolored portions. This 

should be done during winter or spring, or in the fall after 

the trees have stopped forming wood. Checking the amount 

of moisture in the soil, as, for example, by the growth of 

grass or clover, will reduce the succulent growth and pre- 

vent the disease. 

Physiological Diseases. Whenever local causes of the 
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diseases of foliage are present, such as those produced by 

insects or fungi, the diagnosis is comparatively easy and 

the remedy readily suggested; but in the absence of such local 

disturbances, when the evident abnormality of the foliage 

is due to more remote causes, the difficulty is greater. As 

long as fungus growth or insect depredations on bark, wood 

and root, can be discovered as likely to have produced the 

disturbance in the condition of the foliage, even a layman 

may find the cause; but to diagnose the so-called physiolog- 

ical diseases which are due either to permanent changes, or 

to some unusual temporary conditions in the environment, 

the services of an expert may be required. 

Changes in the conditions to which the tree was originally 

adapted may take place in the soil or in the light supply 
(when neighbors are removed or are crowding), or they 

may simply be in the weather conditions of the particular 

season, or, in many cases, the combined conditions of soil 

and season effect the sickness. 

Indeed, whenever the conditions of nutrition are inter- 

fered with, the foliage will soon give evidence of it. And 

in this connection, the soil conditions, especially the mechan- 

ical conditions which influence water and air supply, are 

of the greatest importance, as these are the ones which can 

be more or less controlled. 

Effect of Soil Conditions. It must not be overlooked that 

a soil changes in its stucture and thereby in its capacity for 

water conduction and aération by the compacting of rain- 

drops, by frost, and in many other ways, so that the same 

soil which was originally satisfactory to tree growth, may in 

time become less so. Not only soils exposed directly to 

rains, but also those under sod, or even under sidewalks, 

become constantly more and more compacted, and hence a 

gradual change in their permeability to water and air takes 
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place, until in an unfavorable season this reduction of 
water and air becomes fatal. 

Moreover, as the root system expands it enters new regions 

and possibly less favorable strata than it occupied before. 

Therefore, whenever direct visible causes are absent, an 

examination of the soil conditions, especially those of water 

supply and aération, furnishes in most cases the basis for 

the diagnosis of disease. Excess or deficiency of water, 

and deficiency of air at the root produce very similar results 

in the appearance of the tree above ground. 

Pale or yellowish foliage, undersized leaves, short annual 

shoots, or long spindling ones poorly foliaged, and finally 

the dying of branch tips are the results of a compact heavy 

soil. Especially is this true in a cool wet season, when, 

owing to the excess of water in the soil, air (or oxygen) is 

excluded from the roots, and their respiration rendered 

imperfect. 

In newly planted trees, especially in compact soils, these 

same symptoms, followed by death, often appear as a 

consequence of too deep planting. The aération of the roots 

and lower portions of the tree being thereby precluded, 

alcoholic fermentation of the cells sets in, and the water- 

conducting function of the cambium and young wood is 

impeded, as becomes evident from the sickly yellow appear- 

ance of the foliage. If the soil is not corrected, in a year or 

in a few years the tree succumbs. Some species, however, 

such as willows, poplars, elms, and basswood, may under 

these conditions form new superficial roots from the bole 

and thus help themselves. 

A surplus of water in the soil, besides unfavorably influenc- 

ing a€ration and thereby producing the symptoms mentioned, 

may also produce a kind of dropsy, if weather conditions 

are favorable to rapid transpiration or if light conditions in 
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the foliage have been changed: an excess of water will cause 

an excess of cambial activity, and this may cause the bark, 

especially on young twigs, to burst open in spots, from a 

few inches to a foot, exposing the wood. This is found 

very frequently on currant bushes, but occurs also in oak, 

horse-chestnut, and beech. ‘To correct this and some other 

similar conditions, the expert surgeon applies a blood-letting 

process, making a longitudinal cut through the bark, whereby 

the pressure is relieved; such a wound soon heals. In other 

trees, like the silver maple, the excessive growth sloughs 

off the old bark, rapidly exposing the younger bark. This 

may be followed up by sun-scald — the drying and breaking 

open of the bark — with the consequences usual to mechan- 
ical injuries. 

A great number of malformations in young shoots, foliage 

and fruit are also attributable to excess of water-supply at 

the root. 

A very common result of the change in the relation of 

consumption to supply of water, as for example, when a 

tree is severely pruned, or in the case of mere excess of water 

at the root, is the formation of so-called water-sprouts, or 

suckers, — very vigorous thin long shoots, which arise form 

dormant buds out of regular order along the branches and 

bole, particularly near cut branches. These may or may 

not be injurious. They interfere, however, with the sym- 

metrical development of the crown, and they are injurious 

when they rob the main branches of water and cause their 

drying out. They should therefore be removed, and at 

the same time the water-supply at the roots regulated. 

Thus, while excess of water on compact soil becomes 

injurious through the impeded aération of the root system, 

deficiency of water in a drouthy season produces similar 

results by the failure to supply the stream of transpiration 
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from the foliage, the newly formed rootlets dying in the 

dry soil. This results in premature yellowing of leaves on 

single branches, a shortening of the year’s shoot and the 

drying out first of portions of the bark and finally of entire 

branches. 

In light sandy soils this deficiency of water at the root 

may be due to over-drainage, or, in compact soils, to the 

packing and caking of the surface layers, preventing aération 

as well as the penetration of water. This hindrance to 

penetration, especially in paved and asphalted streets, grows 

more and more pronounced from year to year, and hence 

premature loss of vigor is the consequence unless assistance 

is given at the root. 

Since trees get their water-supply from great depths, the 

drouth must be very protracted before the effect is felt, 

except in shallow soils, on rocky ledges, etc. Yet, in our 

country, there occur seasons, when the drouth is so severe 

and protracted that even well-established specimens of 

native trees, such as Rock Maple, and White Pine, have 

their leaves badly scorched. The leaves then do not fall, but 

become brown and dry, and remain hanging on the twigs. 

A very similar appearance of foliage in early spring, espe- 

cially in conifers and other evergreens, such as Rhodo- 

dendrons and Buxus, is due to winter drouth. This is 

experienced usually when, with the ground still frozen, a 

sudden rise of temperature occurs and dry winds prevail 

which overtax the transpiration current from the leaves. 

This “burning” of the leaves is chiefly confined to that 

side of the tree which is exposed to the prevailing winds. 

In fruit trees there are quite a number of other symptoms 

due to deficiency of water which do not concern us here. 

Different species make different requirements on water- 

supply, some adapting themselves to deficiency or excess 



Effect of Soil Conditions 61 

more readily than others. These latter, like the Swamp Oak, 

Bald Cypress and Alder, especially when they have once 

adapted themselves to swampy life are at a great disadvan- 

tage if the conditions are suddenly changed. It is, there- 

fore, possible that in newly planted trees any ailment is 

merely due to change from one set of conditions to another, 

to which the tree is not as yet adapted. Thus a tree moved 

from a shady position to one of more intense light will suffer 

for a time until the foliage is adapted to the new enyiron- 

ment. 

In passing it is interesting to note that even a physically 

moist or wet soil may be physiologically dry, that is to say, 

the water may not be available to the rootlets. ‘This is 

the case in swamps where the water is saturated with humic 

acids from the decay of vegetable matter, these acids having 

a greater attraction for the water than the rootlets can exer- 

cise. Here we see quite frequently the disease called stag- 

head, which consists in the drying of the top due to deficient 

water-supply at the root. 

It is, therefore, necessary to be cautious in the attempt to 

diagnose and correct water conditions. 

The death of the top, top dryness or staghead, is gradual, 

the lower branches remaining green, their annual shoots, 

however, becoming shorter. It is a result of drouthy con- 

ditions at the root, which may be caused in various ways, 

other than the one just cited. In forests and parks, by cut- 

ting out or burning the undergrowth and by severe trim- 

ming, the sun is given access to the ground. As a consequence 

the decomposition of the litter and humus which covers 

the soil proceeds more rapidly, while at the same time on: 

account of the increased light supply the foliage becomes 

more active. Stimulated by the increased food elaboration, 

all the benefited trees at first grow more vigorously and their 
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foliage is greatly increased, but finally, after a year or more, 

a disproportion of supply and demand arises, and, as the 

lower branches appropriate a greater share of the water 

and minerals from the soil, the upper ones are starved and 

die. 

We will see later that electric discharges may also cause 

this stagheaded condition. 

Although water is the most important contribution of 

the soil to tree growth, — most soils containing sufficient 

quantities of the needful mineral nutritive elements — 

yet, sometimes a deficiency of the latter in available form 

may account for sickly appearance of the foliage. Hence 

the chemical constituents of the soil should also be exam- 

ined. 

If the premature yellowing of the leaves and other abnor- 

mal appearances do not find any other explanation, they 

may be due to deficiency in iron, magnesium, potash, lime, 

phosphoric acid or nitrogen, and the application of appro- 

priate fertilizers will correct the evil. 

The deficiency most likely to occur is in nitrogen, of which 

trees require a relatively large amount. The absence of 

nitrogen in sufficient quantity is indicated by the etiolation 

of the foliage, which assumes a yellowish or even a whitish 

appearance. 
It will have appeared from the foregoing statement that, 

while the foliage gives sure indications that something is 

wrong, it is not so easy to decide what is wrong. Different 

-causes may produce the same abnormal appearance and 

the same behavior in foliage and twigs; just as the paleness 

of the human patient may be due to various causes. 
The abnormality may be primarily due not to local, but 

to more remote causes, which affect the whole physiology 

of the tree, and often the secondary evils, which, to the 
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uninitiated, appear as the true source of the disease, are’ 

merely the result of the unfavorable physiological condi- 

tions of the tree. 

Hence in diagnosing, one should never be satisfied to 

stop short of an examination of the condition of the patient 

in all directions. 

Atmospherical Influences. The conditions of the atmos- 

phere naturally also influence the functions of the tree, but 

are mostly not under control. Here, too, species vary in 

their requirements and in their capacity for adaptation. 

Here even more than with reference to soil conditions (which 

are under control) it is necessary to make sure of the natural 

adaptation of the tree to its surroundings. And, we reit- 

erate, it is not only the species that need consideration, but 

the individual itself, when transplanted from one set of 

conditions to another. For, the individual tree as it grows 

up from the seed has the capacity of adjusting itself to its 

‘environment, but when suddenly transplanted into other 

surroundings it cannot do so at once. Hence it may be 

ailing for some time until it gradually adjusts itself, or else 

it may succumb to the unaccustomed conditions, either 

directly or by physiological disease, or indirectly by falling 

a prey to parasites in its enfeebled state. 

If, in planting, species or specimens have been chosen 

which are adapted neither to the conditions of humidity or 

drouth, nor to the temperature changes of the atmosphere 

common in their new home, they will suffer, and perhaps 

die, and should be replaced by those which are better suited 

to the environment. Theoretically, it may be possible to 

help such exotics by regulating the soil conditions, and to 

mitigate climatic conditions by screens and other protec- 

tion; but practically this is usually too troublesome. 

Soil and atmosphere are in such interdependence as far 
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as the life functions of a tree are concerned, that the influ- 

ences of the one may be counteracted or increased by the 

influence of the other: drouthy conditions of the atmosphere 

may be met by irrigation at the root; cloudy weather may 

counteract deficiency of water at the root; a warm soil may 

start growth so early in the season that frost will do dam- 

age, which otherwise would have been harmless. These 

relations involve complications which may baffle even an ex- 

pert’s diagnosis as to the true cause of physiological disease. 

The humidity and temperature of the atmosphere are 

conditions of moment, especially in frost phenomena, but 

the soil plays in these no subordinate réle. Indeed, many 

frost phenomena are more dependent on soil conditions than 

on temperature. Stiff, clayey soils are, as a rule more liable 

to frost than light soils, and a soil producing over-luxuriant 

growth is apt to expose the imperfectly ripened wood to 

damage by early frosts in the fall. 

There are three seasons in which frost may occur with 

differing effects, namely, the fall or early frosts, the winter 

cold, and the spring or late frosts. 

The early frosts occurring in the fall at the end of the grow- 

ing season will be felt especially by those leaves which have 

not been shed, and by the tips of the shoots which have 

not perfected their growth. Damp locations seem to induce 

this late growth, or at least do not seem to mature the wood 

as well, and they are also more liable to fall frosts than drier 

regions, hence draining may reduce the frost danger. 

In certain positions the danger from frost is greater than 

in others, and, if this is due to cold air settling in a given 

place, say a group of trees, it may be corrected by opening 

up the group and thus creating a draft for the cold air to 

draw off. Conifers may suffer especially in such “frost 

holes.” 
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The proper treatment for trees whose shoots have been 
frost-killed, is to head them back severely to sound wood 

in order to get rid of the injured, and to supplant it by 

active, healthy growth. This pruning is best done shortly 

before the foliage starts, when the extent of the injury can 

be better noticed. Trees or branches thus injured by fall 

frosts may sometimes leaf out and bloom in spring, but they 

soon succumb for lack of sufficient water-supply through 

the injured parts. 

The loss of foliage with the approach of winter, which is 

a natural physiological process, is more or less connected 

with changes in temperature conditions, and hence in some 

years may occur earlier, in others later than usual, without 

being a sign of sickness. Besides leaves, certain species, 

like Elm, Linden, Black Locust, Poplar, Willow, Oak, 

Bald Cypress, and many others shed more or less regularly 

whole branchlets, from one to ten years old, and more. 

This phenomenon may also be considered pathological, 

although it occurs quite frequently, and sometimes regu- 

larly and systematically. Neither the cause nor the rem- 

edy is known. This shedding of branchlets is entirely 

different from the loss of the tips by frost, regularly experi-— 

enced by some species like Linden, Elm, and Sycamore, and 

by exotics which find the summer too short to finish their 

growth. This habitual freezing back can be prevented by 

defoliating the branchlets before growth ceases, when the 

wood will harden before the frosts come. 

In other species such loss of the young twigs occurs only 

under special conditions, namely, when the young wood 

has not been matured in time. This is apt to happen when 

a late and warm moist fall follows a dry summer, inducing 

belated growth which does not harden but remains succulent 

and is nipped more or less severely by the early frosts. 
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Late pruning in summer will produce such late growth and 

is, therefore, to be avoided. 

The late or spring frosts will injure mainly the new tender 

growth of leaves and flowers, and the opening buds. A 

temperature from two to even seven degrees above freezing 

point may suffice to do the damage. Southern, eastern, 

and southeastern exposures are especially dangerous, for in 

these sun-warmed situations vegetation awakens in early 

spring and the tender foliage falls readily a victim to the 
late frost. 

Shade, or any other method of keeping the soil cool and 

retarding the activity of roots and buds is the only means of 

counteracting these frosts. In most cases they have to be 

endured, or avoided by selecting late budding species and 

varieties. 

Winter cold, as a rule, does not do much damage, yet 

occasionally very severe and persistent cold, causing frost 

to penetrate the soil to a great depth, may become detri- 

mental, injuring or even killing trees and shrubs. This 

is especially true when the preceding season has been unfav- 

orable, or for other reasons the plants have had their vitality 

impaired. Soil conditions and situation have considerable 

influence on the occurrence of winter killing, just as they 

have on early and late frosts; high, dry ground and exposed 

places being especially subject to this damage. Even 

native species are by no means exempt. The loss may be 

only in buds, or in twigs, but, if the roots are killed, the 

entire plant may succumb. During the severe winter of 

1903-1904, Red Maple, Butternut, and White Pine in the 

State of New York were killed outright, and a long list of 

trees and shrubs were partially killed. The loss of part 

of the root system may exhibit itself, as in any other case 

of reduced water-supply, in the loss of part of the crown 
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and a thinning of the top, or in under-development of the 

foliage, the latter being smaller, assuming a_ pendulous 
position and early fall coloring. 

The best preventive, where this kind of loss is anticipated, 

consists of pruning and mulching well, in order to restore 

the proper balance between root and crown. 

Winter cold will, of course, affect the young and imma- 

ture twigs in the same way as do the late frosts. 

In smooth-barked trees, such as the Beech and Horse- 

chestnut, and in special situations, the bark of branches and 

young trees cracks in patches, and the cambium and the 

young wood underneath are killed. If such lesions are 

xtensive they may lead to the death of branch or tree. 

This injury generally takes place on the southwest side and 

toward the end of winter when rapid temperature changes 

are more common; a few warm days stimulate the cambium 

on the south side to premature activity; freezing weather 

following, these active areas are killed, the young wood 

cells and cambium shrinking away from them and the bark 

cracking and drying out. Often not until summer does 

the bark split and reveal the damage below. 

Such frost phenomena as the killing of the bark appear 

in very variable form, such as small frost boils, or smaller or 

larger frost plates, the dead bark splitting off from the live 

margins and rolling back, exposing the dead wood, which 

then is either gradually covered up by a callus from the 

marginal cambium, or else becomes infested by fungi. 

The worst form of these frost injuries is the malformation 

known as canker, in which fungus parasites also take part. 

Wet, cool localities seem to predispose trees to this disease, 

but severe pruning and manuring in the spring may produce 

the same effect; this curiously enough, seems to appear 

as an individual peculiarity which can be transmitted by 
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grafting. Drainage of soil and more careful pruning will 

reduce the disease. The cankerous parts should be cut 

out to the living cambium and covered with hot tar, at the 

same time the exposed side should be partially protected by 

brush or boards, until the cambium overgrows the wound. 

Similar results, z.e., the bursting in longitudinal cracks 

and killing of the bark and of underlying wood portions, 

are produced by the so-called swn-scald, which is also espe- 

cially observed on the south and southwest sides of such 

smooth-barked trees as Beech, Apple, Pear, and also of 

the soft-wooded Basswood, Horse-chestnut, Chestnut, Ash, 

Plane tree, Birch, and Willow. It is an open question 

whether this is not due in part, at least, to frost, in conjunc- 

tion with the sun. Protection of the exposed side by boards 

or straw, or still better by a neighboring shady tree, will 

avoid the trouble. 

When the fall of a winter temperature is very sudden and 

very low (below zero) frost splits, due to uneven shrinkage 

of the wood in the interior, are produced in a variety of 

trees; especially in those with distinct heart-wood, the sap- 

wood shrinking more than the heart-wood, a longitudinal 

split results. These cracks usually close up during warm 

weather, a callus overgrowing the wound forms a ridge 

and the damage consists only in this malformation, unless 

fungi and insects gain access. Such frost splits occur very 

frequently in northern latitudes, even in the forest, and on 

very cold days with a noise resembling a gunshot. 

Obnoxious Gases. Finally, special conditions of the 

atmosphere which become more and more potent in our 

cities, namely, the smoke and other poisonous gases emanat- 

ing from factories, must be considered as causes of disease. 

The merely mechanical black coating of coal particles and 

soot which settle on the foliage will only slightly reduce the 
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function of the leaves, while a still more serious injury 

comes from the sulphurous acid which accompanies the 

smoke of most coals, and poisons the foliage. A small 

amount of this acid taken up by the leaves suffices to do the 

mischief. 

In most cases, however, the movement of the air, and 

the chemical change of sulphurous acid into innocuous sul- 

pkuric acid produced by contact with the humid air, prevent 

the worst effect; but, if conditions are favorable, the smoke 

of a brick yard, for instance, may suffice to kill the foliage. 

Even the smoke from locomotives may become injurious 

in moist climates, or in certain locations, such as in narrow 

valleys, when it remains stationary for some time. We may 

mention such smoke-resistant trees as Sycamore, Poplar, 

Ash, Alder, Maple, and Elm. 

The duration of the poisonous condition of the air rather 

than the concentration of the poison is of moment. The 

first visible signs of poisoning are characteristic pale spots 

on the blades of leaves, which turn brown, while the veins of 

the leaves remain green; the normal water movement in the 

leaves is interrupted and the green tissues are disorganized, 

the tips and margins of the leaves being first affected and 

drying up. The effect is similar to that of drouth and sun- 

burn. If the trouble continues, the entire leaf becomes yellow 

or brown, except in the case of conifers, when the leaf-turns 

red. Finally the leaf rolls up and drops. The drier the 

air, the higher the temperature and the more intense the 

light, in other words, the more active the foliage, the more 

quickly are these effects produced. The effect is therefore 

greater in the day and less at night. The poison does not 

penetrate the tree, but remains in the foliage, and hence 

the effect is only that of defoliation in general, namely, 

reduction or loss of food material. 
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Chlorine gas, developed by the burning of coal in smelters 

and in certain soda factories, as well as soluble metallic 

oxides from various manufactures, have similar effects. 

Only the systematic suppression of the smoke nuisance, 

which several cities, notably St. Louis, have begun, and the 

enforcement of factory laws (such as are operative in most 

European communities) to prevent the escape into the air 

of poisonous substances, will remove this cause of disease 

for which there is no remedy. 

The escape of illuminating gas produces similar effects. 

To injure foliage a large amount of this gas is required, 

such as the continuous vitiation of the air, which often takes 

place in the neighborhood of gas works or of natural gas 

wells. The effect is usually the dying of portions of leaves, 

the tips and margins especially turning brown and dry; 

sometimes the entire leaf becomes dry and withered, hang- 

ing, however, tightly to the branch. 

More frequently still does the escape of gas into the soil 

from leaky pipes do harm. Indeed, when we read that in 

1905 the gas companies of Massachusetts experienced a 

loss of ten per cent. of the gas actually produced, we must 

conclude that gas leaks are a much more frequent cause of 

damage to trees in streets and parks than is usually sup- 

posed. 

It is probably the sulphuretted hydrogen, which, taken 

up by the roots, acts as a poison. The result of gas poison- 

ing may be only a partial or local dying of parts, namely, 

of those directly affected by the leak; but it may also cause 

death of the whole tree. 

The presence of the gas is detected by the odor when the 

ground is turned, and by a blue coloration of the roots or 

of the sap-wood, ascertained by boring or chipping. This 

gas kills the roots, and, as a consequence, discoloration and 
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premature dropping of leaves and dying of branches occur 

above the affected root. A characteristic outward sign for 

diagnosis is the darkening and rapid loosening and falling 

of the bark, similar to what occurs in the case of kerosene 

poisoning. 

If the leak is a sudden one and the gas escapes in a large 

quantity, a tree in full foliage may suddenly have its leaves 

droop and turn brown; these hanging on, however, till 

winter winds tear them off; such trees die in short order. 

In some cases trees have been known to have been killed 

by gas in a single night. 

If, however, the leak is slow and small, only a single root 

and its corresponding crown parts may be killed, but, if 

the leak continues and the gas spreads in the soil — which in 

loose soils may go on rapidly for a thousand feet or more, 

— general debility develops and the whole tree gradually 

succumbs. There is practically no recovery for a tree once 

severely poisoned in this way, for the soil is saturated with 

gas, the roots are killed, and it is practically impossible to 

renew the soil. 

Watering, which has been proposed as a remedy, does 

not seem to counteract the poison. If detected in time, 

renewal of the soil, root pruning, and severe cutting back 

may restore the patient. 

Electric Currents. The appearance of trees killed by 

gas is very much the same as that of those killed by light- 

ning or electric currents, the foliage dying and remaining 

hanging on the tree. This takes place not necessarily only 

on trees which show the lightning stroke along the trunk, 

but also as a result of general electric conditions of the 

atmosphere, or of a discharge through the whole tree, with- 

out any apparent actual mechanical injury. 

If the stroke follows a vertical line along one side of the 
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bole there may not be any more consequences than accom- 

pany any ordinary or frost-split wound which may be healed 

by callusing, but when it follows a spiral course, killing 

cambium on all sides of the tree, the result is like that of 

girdling. 

Very lately it has been discovered and experimentally 

demonstrated ' that electric shocks of low tension occurring 

during thunder-storms, especially in winter, are the frequent 

cause of the phenomenon described above as staghead, the 

leader and upper portions of the crown for from five to ten 

feet or more being killed while the rest of the tree remains 

uninjured. 

Every tree owner should look out for the wire stringer, 

who not only disfigures the tree by chopping off branches, 

‘regardless of consequences, but introduces the danger of 

electrocution. Trees and branches, beating against elec- 

tric wires'In winter storms, wear off the insulation and thus 

establish short circuits, which under certain weather condi- 

tions as, for example, in a thunder-storm, may bring about 

the total destruction of a long-cherished old tree. 

According to the latest investigations ? there is a difference 

in the effects of direct currents which are used chiefly in 

operating electric railroads, and of alternating currents of 

the electric light plants, which, although carrying a higher 

current, appear to be less disastrous. 

In moist or wet weather, when the tree is covered with a 

film of water, the current causes, at the point of contact, an 

injury to the tree, which provides favorable conditions for 

leakage through the film of water, grounding the current and 

burning the limb, partially or entirely killing the cambium 

1See Forestry Quarterly, Feb., 1904. 

2“Tnjuries to Shade trees from Electricity.” Bulletin No. 91, Mass. 

Agr. College. 
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at point of contact, and drying out the limb above. With 

alternating currents the damage seems usually confined to 

this local destruction at or near the point of contact as a 

result of the heat created. With direct currents, in addi- 

tion to these local burnings, electric effects are sometimes 

noted at a distance, the escaping current girdling trees at 

the base, and killing the cambium without the characteristic 

burning at point of contact or at point of discharge. This 

appears to happen only when the positive current is not as 

usually carried by the feed-wire, but by the rail, and leak- 

age through imperfect rail-connection occurs. In an ob- 

served case the damage was done when the trees were four 

feet from the rail, the moisture conditions of soil and bark 

being evidently most favorable for electric discharge. 

The only help is, of course, to string the wires outside of 

the tree line, or at least to prevent contact, keeping in mind 

that winds will sway the branches and that allowance 

must be made for this. 

No authentic cases of injury or death, due to the mere 

effect of the light of arc lamps, are on record. 

Light Conditions. Where trees are planted close to- 

gether, standing in groups or clumps, there is apt to be an 

uneven distribution of light, some trees or some parts of 

trees being deprived by their neighbors of a sufficiency in 

that respect. The light is necessary, as we have seen, for 

the leaf to perform its functions in assimilating food. Defi- 

ciency in this respect may show itself in ediolation, the leaves 

becoming small and elongated, and the leaf-stalks and 

branchlets thin and slender. Finally, when the shade 

becomes too dense, the shaded portions die. This very 

important observation is utilized by the forester in secur- 
ing branchless boles by the natural trimming that takes 
place in dense growths. 



74 Diagnosing of Diseases 

It stands to reason that the stronger and more shade- 

enduring species, having also a denser crown, will retard 

the development and kill out the light-needing varieties 

that may have been planted under its shade. The sensi- 

tiveness to withdrawal of light increases with deficiency of 

soil moisture. Pruning back of the stronger will give the 

weaker a chance for development. 

Care is necessary, however, with some species, especially 

conifers, in not opening up too rapidly, so that the foliage 

may gradually adapt itself to the new light conditions. 

Wherever there are trees planted in groups or as close 

neighbors this relative shade endurance becomes one of 

the most important factors in influencing the form develop- 

ment of the tree, and where light-needing species are in 

competition with shade-enduring, the former are likely to 

lose the battle. 

Mechanical Injuries. Finally, if none of the causes 

of disease so far discussed can be adduced as occa- 

sioning abnormal conditions, we must look for mechanical 

injuries. 

As we have seen, mechanical injuries to the bark and 

wood, by whatever agency inflicted, are first of all injurious 

by admitting destructive fungi. In addition, the bark, 

branch, or bole being broken or torn off in places, much of 

the underlying cambium and young wood is killed and 

rendered inactive in conducting water and food materials. 

As a consequence, some parts of the crown and of the root 

system are underfed and suffer in proportion to the extent — 

of the injury, until the wound is healed and closed up. 

Usually, such injuries are one-sided and it is, therefore, a 

particular branch or one side of the tree which shows the 

influence of the under-feeding in the foliage or in dying 

portions. More regarding the nature and _ physiological 
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influence of these injuries will be found in the discussion of 

their repair in the next chapter. 

It will hae become clear that the diagnosis of diseases 

in trees, although by no means as complicated as in the 

animal, nevertheless requires considerable knowledge and 
judgment. 



CHAPTER V 

CONTROL OF PHYSIOLOGICAL DISEASES AND 

TREATMENT OF MECHANICAL INJURIES 

— GENERAL CARE OF TREES 

ag;| UST as in all other cases, the ills to which trees 

are exposed are best met with the prescrip- 

tion of the old adage: “An ounce of prevention 

is worth a pound of cure.” 

Just as the physician insists upon sanitary conditions, as 

a means of preventing disease, so the tree doctor should 

insist upon securing the most favorable conditions of growth 

for his charges. ‘These may be achieved by looking after 

soil conditions, mainly with reference to air and water-sup- 

ply; by providing a satisfactory amount of light, and, above 

all, by timely and judicious surgery—pruning, by which the 

consumption of supplies from the root can be regulated 

sometimes more easily than the supply in the soil itself. 

These two means, then, regulation of foliage development 

by pruning and soil improvement, are compensating and 

should usually go hand in hand. ‘Timely attention to these 

requirements will prevent many of the troubles to which 

trees are liable, and, when trouble has come, half the battle 

is won, if these conditions of favorable nutrition are estab- 

lished and the tree has been kept in vigor to fight off the 

disease. 

We shall devote this chapter, therefore, entirely to the 

discussion of proper care in soil conditions and in pruning, 
76 
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whereby physiological diseases are prevented or cured, and 

mechanical injuries rendered harmless. ‘Too much stress 

cannot be laid upon the need of such care. ‘Tree owners 

do not seem to realize that, after the plantation is made, it 

still requires attention; that most trees deteriorate or die 

because they are underfed and allowed to dry up. Sufficient 

water-supply is the most important means of maintaining 

healthy tree growth. . 

Soil Improvement. The most natural conditions for tree 

growth are found in the virgin forest: a soil continuously 

shaded, practically free from grass and weeds, covered with 

a heavy mulch of decaying foliage and of humus, which 

prevents evaporation and keeps the soil granular, easily 

penetrable to water and air, and well supplied with food 

materials. 

Street trees and lawn trees are not growing under natural 

conditions. In the one case the pavement keeps much of 

the water from penetrating, while in the case of the lawn, 

the grass competes severely with the tree for water, and the 

- natural mulch of foliage is raked off every year, and thus 

food materials and soil protection are removed and much 

moisture is allowed to evaporate. 

Such trees are, therefore, more or less on starvation rations; 

they show almost always that they are underfed, or else suffer 

in their respiration, and, if any other contributive cause for 

unhealthy condition is added, they readily succumb, espe- 

cially as they grow older and the difficulties of securing their 

water-supply increase with age. 

In lawns, therefore, and in streets, where practicable, 

the sod should be taken up from time to time, or the soil 

stirred so as to secure better aération, and a dressing of 

hardwood ashes, of garden mold or of well rotted stable 

manure applied, and possibly a mulch of spent bark shav- 
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ings or leaves should be added. If this is done in the fall 

the tree will be invigorated with new life, the winter moist- 

ure will penetrate, and new rootlets will form in larger 

numbers, for root activity continues long after the fall 

of leaves. In the spring the sod may be re-established, 

although badly starved trees will be benefited by keeping 

them mulched for a few seasons. The mulch should not 

be too thick, just enough to prevent the pattering rain from 

compacting the soil, and to prevent evaporation from it; 

this may be attained by a cover not heavier than one-half 

to one inch. Nor should the mulch be allowed to become 

compacted itself, so as to impede free penetration of water 

and air. 

There is not much value in making this application close 

around the stem; it is under the trough of the outer foliage, 

under the ambitus of the crown, that the main feeding root- 

lets are located, and here the treatment will most benefit 

the patient. 

On shallow and very compact clay soils this treatment 

should be frequently repeated, and possibly at the same 

time some sand or garden mold should be worked into the 

soil, or else an application of lime, marl, or gypsum may be 

made, which has the effect of granulating a stiff soil, making 

it porous and thus improving its water-conducting capacity. 

The application of slacked lime, as free as possible from 

magnesia, should be made during the winter in small re- 

peated doses at the rate of about one to three pounds per 

hundred square feet. 

Watering, where practicable, will, of course, overcome 

the effects of drouth; but it must be kept in mind that a 

surplus of water may become injurious by reducing aéra- 

tion. Often, the mere loosening of the soil is sufficient to 

correct the deficiency in water-supply: the loose surface 

6 
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soil acts precisely like a mulch, the capillaries having been 

destroyed. Hence no water can rise from below into the 

surface layer, and thus loss of water by evaporation is pre- 

vented. In applying water to the surface, therefore, the 

compacting of the soil by the water must be avoided, and 

this is best done by applying the water through ditches or 

holes near the tree, by sub-surface watering. 

Where, due to soil and topographic conditions, continued 

excess of moisture is experienced, and aération thus im- 

peded, the drainage must be improved. Usually it is better 

simply to lower the water table than to attempt thorough 

draining. An open or covered ditch properly located at 

some distance will do the work. Such ditches may be filled 

up with rubble and then be again covered and sodded. 

It is, however, advisable to be very cautious in attempt- 

ing the regulation of the water-supply by drainage, for not 

only do species vary in their water requirements, but the 

individual trees, having once adapted themselves to a wet 

situation, may resent any sudden change of condition. 

Time must, therefore, be allowed the tree to adapt itself, 

by changing the water level gradually, while at the same 

time the process of adaptation may be assisted by judicious 

pruning. 

Fertilizing. Troubles due to deficiency in mineral salts 

in the soil are of rare occurrence, since most soils contain 

sufficient quantities of the needful minerals of which trees 

require only small amounts, their bodies being mainly built 

up from the carbon of the air. The only mineral likely 

to be deficient is nitrogen, the lack of which would produce 

a yellow or even whitish appearance of foliage. In nature 

this mineral is provided by the decay of fallen leaves, in 

which the nitrogen-gathering bacteria work. So the practice 

of raking off the leaves in parks is one way of starving trees. 
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A nitrogenous fertilizer, or an occasional dressing with 

hardwood ashes, which contain the required minerals in 

most accessible form, is to be recommended wherever the 

vigor of the tree is impaired. A dressing of ten pounds of 

-ashes per hundred square feet, costing perhaps. twenty 

cents, will be found very ample. 

Although in most cases hardwood ashes are as good a 

fertilizer as need be, for very impoverished soils the follow- 

ing mixture will be found serviceable and should be applied 

‘in early spring before the leaves unfold, namely, one pound 

of nitrate of soda, five pounds cotton-seed meal, two pounds 

acid phosphate, two pounds muriate of potash, the whole 

mixed together just before using; one pound of this mixture 

costing, if prepared in quantity, less than two cents per 

pound, will suffice for a hundred square feet. This is also 

an excellent top dressing for lawns. 

| The growing of a crop of clover, alfalfa, lupine, or some 

other similar crop and plowing it under while green, is also 

an excellent means of recuperating impoverished soil both 

physically and chemically, and at the same time improving 

its aération. 

While lawns are benefited by sheep, cow, and horse ma- 

nure, and some flowering shrubs respond to treatmentewith a 

compost made of bone dust and manure, or better still, 

with leaf-mold, the physical improvement of the soil for 

water conduction by stirring and mulching, as advised in 

the preceding pages, is usually all sufficient for arborescent 

growth. 

Points in Grading. One of the most common mistakes 

causing the loss of many old trees, is the filling up of 

ground over the roots in grading operations, by which water 

and still more surely the necessary air is excluded. This 

careless burying of the roots shows inexcusable ignorance 
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of the requirements of tree life, for if the cover is of sufficient 
depth, say two feet or more, and especially if of compact 

soil, it will usually quickly and surely kill the tree. 

No less ignorance is exhibited by those who, when such 

filling is to be done, leave an unfilled depression or space 

directly around the bole, perhaps walling it up with brick 

and covering with wire netting or filling with rubble. In 

doing this the notion is to admit rain water, and perhaps 

also air, to the roots. But, while undoubtedly the admis- 

sion of water and air is facilitated by this device, the need 

of water and air is much less near the bole where only con- 

ducting roots are located, than on or towards the ambitus 

of the crown, where the feeding rootlets lie and the respira- 

tion is most actively needed. Filling around the bole is, 

to be sure, undesirable as it not only clogs respiration in 

that part of the bole, but, with some species, induces the 

formation of suckers, which weaken the tree. Hence the 

precaution of keeping the base of the bole free is a good 

one, but it does not compensate for the filling over the 

feeding rootlets. 

There are three ways of meeting the trouble, if there is 

a strong desire to save the trees instead of removing and 

replacing them by others. Where practicable, the filling 

should be done so as to leave depressions with gentle slopes 

towards the feeding area of the root system; or better still, 

the filling should be done gradually, taking if possible 

several years, and after first thoroughly stirring and fertiliz- 

ing the ground around the roots, so that the tree may wake 

new feeding roots towards the surface. 

Or, where deep fillings have to be made and valuable 

trees are to be saved, the following device may be employed. 

After the ground has been stirred and fertilized as suggested, 

an air chamber may be established by covering the ground 
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with rubble or broken stone before putting down earth and 

sod, keeping the space around the bole open and in addition 

introducing through the filled ground aérating pipes which 

connect the air chamber with the outer air. 

In any case, trees so treated should be at the same time 

severely pruned, since some of the feeding roots are bound 

to die and it is necessary to establish an equilibrium between 

root system and crown system. Otherwise nature will do 

the pruning and perhaps not in the manner desired. 

Different species vary in their sensitiveness to the with- 

drawal of air and, as we have seen before, trees which have 

grown up in swampy conditions make provision in other 

ways to meet their requirements for air, and may therefore 

be covered to a considerable extent with impunity. In 

general it will be found that the trees naturally growing in the 

swamp will stand filling best. 

The depth and character of the soil used for cover will 

naturally also have to be considered, since with a loose soil 

and a moderate depth the respiration may not be materially 

interfered with, while a thinner layer of clay would be 

detrimental. 

In most cases, however, the safer way is either to avoid 

the grading or to replace with new trees. 

Whenever it becomes necessary in grading, making of 

streets, laying of conduits, etc., to cut into and destroy part 

of the root system, a corresponding amount of the crown 

system should be removed by proper pruning, keeping in 

mind the fact that the side on which the roots are destroyed 

is the one that needs to be most severely pruned. 

The aération and watering of street trees is a most difficult 

question, especially where macadam or other solid pavement 

is used. It is, therefore, necessary in the first place to choose 

species which are frugal in that respect. Here again, species 



Pruning and Trimming 83 

growing naturally in the swamp promise well. In addi- 

tion, a certain space, say one and one-half by two yards, 

should, if practicable, be left unpaved around the base of 

the tree, and this space should be kept open, stirred and 

fertilized from time to time. Where this is not practicable, 

a smaller space left unpaved may be covered by a grill or 

iron grating, supported on wooden pegs driven in the ground. 

Such grills are found in Paris, Berlin, and London (see 

page 119), and permit of watering the trees. This treat- 

ment is, to be sure, applicable only with new plantings, 

when the trees will adapt themselves to the conditions. 

Where old established trees are concerned, it is doubtful 

whether they can be permanently maintained when a tight 

pavement is placed over their roots. 

Pruning and Trimming. Next in importance to atten- 

tion to soil conditions, there is nothing of more value for 

avoiding and correcting trouble in tree economy than prop- 

erly applied surgery. 

There is competition everywhere in the living world, 

and not only do the individual trees compete with each 

other for root and air space, water and light, but each leaf, 

each bud, each shoot competes with its neighbor, although 

only a limited number can develop. 

As we have seen, trees prune themselves, 7.e., some of 

the buds and branchlets die every year and are broken off 

by the wind. This natural pruning is the result of the 

struggle for existence, 7.e., for food and light supply, between 

the buds or branchlets, and an adjustment in the economy 

of the tree, keeping the balance between income and expend- 

iture. By reducing the number of mouths to be fed the 

remaining are better fed. There is, therefore, not neces- 

sarily any apprehension to be had if some twigs and branches 

die in response to the perfectly normal need of adjusting 
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consumption to nutrition and light supply. On the contrary, 

by anticipating this natural process through timely artificial 

pruning and trimming, still further advantage can be secured; 

for, by interfering early and limiting the competition, the 

vitality of the remaining branches is increased, so that 

pruning acts very much like soil improvement. 

The common practice in pruning is to cut out the dead 

wood; the proper practice is to prune in time so as to avoid 

as much as possible the making of dead wood. 

By judicious and systematic trimming (heading in), both 

the form and the health of the trees are improved, and in 

fruit trees even the fruit-bearing 

can be influenced, — but this 

is an art by itself. Such trim- 

ming should be done annually 

or biennially, when only small 

tess: cee a for changes at a time are made, the 

; branchlets cut are small, and 

the tree economy is only slightly disturbed. The branch 

system being kept shortened, the roots are much more likely 

to suffice in supplying the needed water even in drouthy 

seasons, while enough dormant buds will develop to fill out 

the crown as much as is needful. 

Thus by timely and systematic attention we can produce 

just such forms and conditions in a tree as we desire, instead 

of leaving it to the accident of natural development. 

Indeed, in such light-needing species as the Sycamore 

or Silver Maple, which are apt to thin out in the interior of 

their crown, the crown may be considerably improved and 

the foliage cover thickened by such cutting back of branches 

and consequent formation of new branchlets, which fill out 

the otherwise thin crown. Another advantage of cutting 

“or heading back” the annual shoots in rapid growing 
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trees with sprawling branch systems, as in the case of the 

Soft Maple, is to make the crown more compact and thereby 

to increase its resistance to wind 

breakage. 

Unless this operation is judi- 

ciously performed there is danger 

of spoiling the natural form and 

making the crown formal and 

undesirable. 

Fic. 14. — Levin’s patent 
pruning shears. 

Whenever twigs or branches are dying without a visible 

cause, it is in many, if not in most cases a sign that the 

root and branch systems are not in equilibrium, and it is 
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Itc. 15.— Broken branches 
which have not been 
pruned, liable to intro- 
duce rot. 

proper to remove not only the dead 

wood, but also some of the green 

wood, in order to give the root 

system opportunity to do its work 

more easily. 

How severely this surgery may be 

applied depends on the condition of 

the individual, the species, and the 

age. Some species, even when quite 

old, respond more readily to the 

treatment than others, and they may 

be cut back severely into old parts 

and yet rehabilitate themselves. 

Others, like the ash, do not respond 

so readily and lose, as does also the 

oak in very old age, the power of re- 

placement by dormant buds.  Per- 

haps it may be a law that all those 

that sprout readily from the stump, 

such as the oak (when young), chestnut, basswood, and 

maple, also respond readily to the pruning knife. 
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Besides the trimming for form and equilibrium, all broken 

branches must be at once pruned in proper manner, to pre- 

vent location of fungus spores, for, as we have seen, branch 

stumps are the most prolific causes for the beginning of 

rot. 

The rules for proper pruning, although simple and based 

on a knowledge of tree physi- 

ology, seem most generally un- 

known or overlooked, because 

Fic. 16.— Solid steel pruning the operation is left to ignorant 
shears. . 

workmen. There is_ probably 

more loss of tree life due to unskilful pruning than to any 

other cause. 

Nothing can more pithily and impressively express the 

public attitude still prevailing to a large extent on this 

subject than Lowell’s words in a letter directed to the Presi- 

dent of Harvard University in 1863, a letter containing so 

much common sense on tree management that we quote 

fully from it. 

“Something ought to be done about the trees in the col- 

lege yard. . . . They remind me always of a young author’s 

first volume of poems. There are too many of ’em and too 

many of one kind. If they were not planted in such formal 

rows, they would typify very well John Bull’s notion of ‘our 

democracy’ where every tree is its neighbor’s enemy and all 

turn out scrubs in the end, because none can develop fairly. 

... 1 think Hesiod (who knew something of country 

matters) was clearly right in his ‘half being better than the 

whole,’ and nowhere more so than in the matter of trees. 

. . . We want to learn that one fine tree is worth more than 

any mob of second-rate ones. We want to take a leaf out 

of Chaucer’s book and understand that in a stately grove 

every tree must ‘stand well from his fellow apart.’ . 
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Nor should the pruning as now be trusted to men who get 

all they cut off, and whose whole notion of pruning, accord- 

ingly, is ‘ax and it shall be given unto you.’ Do pray take 

this matter into your hands — for you know how to love a 

tree — and give us a modern instance of a wise saw.” 

Manner of Operation. \ie may distinguish between 

trimming or heading in, which refers to cutting back or 

shortening of twigs and small branchlets with shear or 

knife, and pruning proper, which refers to operations with 

axe and saw in removing larger branches. It is in these 

latter operations that care is most needful, in order to avoid 

secondary damage from fungus disease. 

The tools must be sharp; the saw with wide set for large 

branches; the cut must be made smooth. When cutting 

heavy long branches there is 

danger of the weight of the 

branch breaking it off before 

the cut is completed, splitting, 

splintering, and tearing off bark. 

_ To avoid this, two cuts should 

be made, the one at some dis- 

tance, —two or three feet — 

from the base of the branch, to 

relieve the leverage, the other, 5, 17 Mettiod of tenouine 

which is the final one, or near 4 heavy branch without split- 
: ting and tearing the bark on 

the final one, at the base; in the under side, the lower notch 

both cases first sawing a kerf or eins made first. 
notching from below half way through the branch, and then 

sawing or notching from above, in order to avoid splitting 

and tearing off bark on the lower side. 

With very large branches or tops to be removed, mechan- 

ical appliances, such as chains and ropes, varying with 

conditions to suit the case, for the purpose of avoiding 
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damage will readily suggest themselves. A rope or hook 

ladder will often be a desirable addition to the outfit. 

Where saw or axe cannot readily be used, a chisel and 

mallet may be substituted. In any case, a smooth surface 

must be secured, not a hacked and lacerated wound. 

Always cut close at the very base of the branch to be 

amputated, with a cut as nearly parallel to and even with 

the outline of the main axis (branch or trunk) as possible, 

ks 
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Fic. 18. — Good and bad pruning. A, side view of good and bad branch 
pruning; B, front view of a well pruned branch. 

leaving no portion or stub of the amputated dead branch 

on the trunk. Many older branches as well as younger, 

have at their base a swelling bulge, sometimes called a 

“‘shoulder’’; this must be cut into and removed in order to 

satisfy the-requirement of close cutting, in spite of the fact 

that the wound is thereby greatly enlarged. 

The object of cutting close and parallel to the remaining 

axis Is to expedite the closing of the wound by the callus 

or wound wood formed from the cambium at the margin, 

which, as we will presently see, is more readily formed 

when the cut is made as prescribed. Great care must be 
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taken not to loosen or separate the bark from the wood at 

the margin of the wound, or to crush the cambium in this 

region. 

All wounds must: be smoothed and then heavily dressed 

with an antiseptic, impenetrable cover, in order to keep out 

water, and with it, bacteria 

and fungi. Common lead 

paint answers this purpose 

best, being antiseptic as well 

as lastingly impenetrable to Fic. 19. — Topping shears. 

water. By making it as nearly 

as possible the same color as the bark the unsightliness is 
reduced. Coal tar is also recommended, but aside from 

its unsightly color it sometimes damages the cambium at 

the edges, and is not as easily handled as lead paint. 

Be sure to make the coating thorough, possibly applying 

two or three coats. This coating or dressing does not 

influence the healing process in any way, but is merely 

a mechanical device to keep out water and fungus spores. 

Therefore, every cranny should be filled, especially the 

lower edge, which collects water more easily. If cracks 

appear, the coating must, be renewed so as to fill them and 

keep out the surface waters. 

With the observation of these few simple rules, any intel- 

ligent man can do the ordinary pruning without doing dam- 

age. 

As to the time of pruning, there are advantages and dis- 

advantages in every season, although the operation may be 

performed at any time with safety, provided it is properly 

executed. During the early growing season, when the bark 

peels easily, there is greater danger of injuring the tree 

mechanically by bruising the bark; so it is better to defer 

the pruning until fall, winter, or very early spring. In 

> 
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summer the leaves are also a hindrance to the work, and, 

besides, a certain amount of food in leaves and young parts 

would be lost to the tree, endangering the life of a propor- 

tionate number of rootlets, or at least unnecessarily reduc- 

ing the reserve stores. Light trimming, however, may 

usually be done in summer with impunity. 

For pruning into live parts it is better to wait until the 

foliage has withered, when the food contents of the leaves 

have been withdrawn into the 

trunk and become available for 

the unfolding of the next year’s 

buds. 

The cold winter makes prun- 

ing an uncomfortable operation, 

and the results are therefore 

hazardous and less efficient. It is, in addition, physiologically 

undesirable, except on mild days, as, owing to the uneven 

expansion of bark and wood under the influence of frost, the 

wood is apt to shrink away from the bark, and a consider- 

able portion of the cambium may be killed, rendering the 

healing process more difficult. 

For the choice of early spring (March or April) it is said 

that then the healing process of the wounds sets in at once, 

or at least sooner than when made in the fall, and the dan- 

ger of fungus infection is reduced. 

But as a matter of fact it is generally believed that the 

season has not any appreciable influence on the healing of 

the wound, provided the pruning is properly done, which 

means also proper protection of the wound. Large wounds 

especially are best made in fall or early winter (October, 

November, and December in the Northern States) rather 

than in spring. In winter the bark adheres firmly and the 

wood is dry so that the paint or tar can be more readily 

Fic. 20. — English shears. 
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applied, while in spring the oozing sap of many species will 

prevent the paint from sticking or the tar from penetrating. 

If pruned in the fall, the wound wood begins to form in 

the early spring and is well advanced before the fungus 
spores begin to fly. ‘The com- 

parative absence of fungus 

spores in late fall and the fact 
tat the form of the tree is 

better visible when the foliage Fic. 21.— Malleable pruning 

has left it also favors this season anos 

as compared with the summer. Orly those species, 

which, like the maples and birches, are apt to bleed freely 

even late in the autumn and early in spring, are best pruned 

in winter or late summer, although the bleeding is in the ' 

main detrimental only because it prevents the paint from 

adhering. 

Callusing and Repairing. We will now briefly look at 

the healing process, a knowledge of which will be useful 

to the pruner and will assist his judgment, especially as to 

where and how to locate most advantageously the cut 

in trimming, pruning, and repairing. 

When, in the natural order of things, a leaf falls, or a 

piece of bark is sloughed off, as is so conspicuously done 

in the sycamore, this loss of parts 

has been gradually prepared for 

and the wound is already cov- 

ered securely by a cork layer, or 

Ne: ae See shearing 4 temporary covering has at 

least been provided for by the 
formation of gum or resin, before this final voluntary loss 
occurs. When an involuntary physical injury, as the tearing 
off of a piece of live bark or the breaking of a branch, takes 
place, a similar process of providing a covering of the wound 
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sets in, but this takes time, and meanwhile the exposed 

part is subject to inimical influences, drying out, or giving 

access to parasites. 

Of course, only so far as living tissues are touched or 

exposed is there any real injury, hence scraping or breaking 

off the dead outer bark does no direct harm and the cutting 

off of dead branches in the dead parts produces no further 

results. When live tissues have been injured, a certain area 

of the wounded and exposed live tissues dries out and dies 

before the healing process has begun, and it is only by the 

growth of neighboring live tissue that a covering can be 

gradually established. In other words, the cut surface or 

wound consisting of dead tissues cannot heal over as a flesh 

wound does, but the narrow ring of cambium cells at the 

margin of the wound, being relieved from the pressure of 

the bark, subdivides and grows rapidly; and an excessive 

growth of wood cells and bark cells takes place, forming 

the so-called callus or wound wood, and this protrudes 

from the old bark over the wound, like a thick mass boiling 

over from the rim of a vessel. Year after year it increases 

in mass, and finally covers up the surface mechanically, 

leaving only a scar where the margins meet; and in time 

even this may vanish. The wound, then, is not really healed; 

merely a mechanical cover or cap is established, not organ- 

ically connected with the surface of the wound, and, if 

properly cut, it comes off like the cover of a box. 

In conifers, especially in young trees, usually an exuda- 

tion of resin first covers the wound, preventing loss of water 

and entrance of fungi, but the callus itself forms more slowly, 

and in older trees both processes of resin and callus forma- 

tion may become feeble or fail altogether, so that careful 

attention to the wounds is necessary. 

The growth of the callus, like all other growth, takes 



Callusing and Repairing 93 

place, of course, during the growing season only, and is 

due to division and enlargement of cambium cells into wood, 

cork, or bark cells. Since these cells preferably divide ver- 

tically or lengthwise, and since the assimilated food materials 

required in their growth are carried from the foliage down- 

ward, the upper edges and the sides of the wound usually 

close more rapidly than the , 

lower edges. F 

For the same reasons, a 

branch stub protruding from 

the trunk or larger branch 
SS 

heals more slowly, for here yy! 
cee ; 447) the cells must divide hori- Yj, mir h 

zontally or crosswise, which CDRS 
they do with difficulty; more- my 

over, the cells, being out of i A 153 

the direct path between root 

and foliage, have to derive 

their food materials circui- Fic. Satisfactory growth of the ao 23. 
callus over a pruned branch. 

tously from a _ neighboring 

branch, and are apt to find them less in quantity and less 

readily available than if a direct supply from the foliage of 

its own lost portion could have been had. Hence a vertical 

wound, running up or down the trunk or branch, is much 

less dangerous and more quickly covered than a much 

smaller wound running around the bole or branch, and 

similarly, the wound made by the loss of a branch at its 

very base is more rapidly closed than when cut or broken 

above the base and across the diameter. Branch stubs are, 

therefore, apt to die back and to decay most readily, because 

longer exposed to the action of rot fungi without any vital 

process counteracting these fungi. 

In the case of small branchlets or twigs, which have been 



Fic. 24. — Callusing proceeding from the sides, not the top or base of the 
wound. 

94 
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trimmed back, if the wound is not covered at once with 

wax — which keeps it moist and the cambium layer at the 

circumference active, so that it can form a callus under the 

wax — the twig dries out and dies back for a shorter or 

longer space. The cambium below the dead portion will, 

of course, seek to repair the damage, and its activity will 

make itself apparent in a bulge of the bark, and when the 

dead stump has broken off, the 

callus will proceed, as described 

above, to cover the ragged 

wound. 

More frequently and prefer- 

ably, a bud below the dead 

pertion will start into life and 

grow into a shoot; the shoot will 

tend to take the direction of the 

mother branch and by its growth 

at the base will expedite the 

sloughing off of the dead por- 

tion; in this way the wound is 
. Fic. 25. — A bud below the ter- 

covered more rapidly and com- minal branch starting into ac- 

pletely than by the ordinary pace to supplant the lost 

callusing process. Thus in a 
short time its existence is only to be inferred by a crook in 

the branch; and eventually even this crook may be 

outgrown. 

Hence in trimming back, care should be taken to cut 

near to a strong bud or branch, and yet not near enough to 

have the bud itself dry out or be injured. What should be 

the distance of the bud from the wound depends on a vari- 

ety of conditions, which influence the rapidity and intensity 

of the drying out of the stub. If cut in the spring, shortly 

before or after the activity of the buds has begun, the cut 
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may be made quite close to the bud; if earlier, it will be safer 

to leave a stub of a quarter to a half inch in length. Or 

the stub may be left an inch or more at first cutting, and 

after the bud has started, the 

stub may be cut back to near 

the base of the new shoot. 

The rapidity with which 

wounds, especially large ones, 

are covered up by callus for- 

mation depends on various 

conditions. Different species 

behave differently in this re- 

spect, but finally the general 

vigor of the plant, its age 

and its condition of nutrition, 

1.e., the amount of food ma- 

terials it can elaborate, de- 

termine the rate of progress. 

The size and number of the 

wounds, their smoothness or 

y 

roughness, their location on 
Fic. 26. — Correct method of trim- the bole. whether or not a 

) ming, a stub being left one-quarter a 
to one-half an inch above the next Stump has been improperly 

eau ts left and what its length is 
all these facts have an influence; indeed, conditions are 

so variable that it is impossible to give definite rules, save 

in a given case, as to how severe the pruning may be. If, 

however, the wounds have been properly dressed and ket 

covered against water and fungi, it does not matter how 

long it may take them to close, although the danger of the 

deterioration of the antiseptic covering naturally increases 

with time. 

Small wounds are covered relatively much more quickly 
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than large ones. ‘The proper practice is, therefore, to prune 

in time, so as to avoid the cutting of large branches. 

In order to secure a 

satisfactory proportion be- 

tween the amount of food 

material used in making 

callus, and the supply, it 

is best not to make too 

many large wounds at 

once, and, if possible, no 

wounds larger than four 

to six inches in diame- 

ter. Three medium-sized 

branches of from three to 

four inches in diameter 

may be safely removed in 

any one year, even from 

old trees, and the wounds 

will heal in from three Fic. 27.— An example of proper prun- 
=a 

se years, while young ing, but with the wound left undressed. 

vigorous trees will elaborate enough food material to take 

care of a larger number. 

The wounds on young trees and in the younger portions 

of the trees heal more readily than those on old trees and 

those near the base, removed 

from the food-elaborating foli- 

age. In very old trees which 

are underfed, the callusing pro- 

Ric. 28. — Imported bill hook. egg may go on with exceeding 
slowness or may even be entirely suppressed. Wounds on 
the lower side, shedding water more readily, are less 

dangerous than those on the upper side of limbs. 
In general, the fewer and the smaller in extent the wounds 
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and the more they lie in the length direction of the stem, 

the more readily are they covered; 7.e., the more live cam- 

bium borders them sideways, the more active the foliage 

above the wound, and the more directly the repairing cam- 

bium is fed. 

The severity with which a tree may be pruned depends, 

then, mainly on its capacity to cover the wounds in a reason- 

able time; and since this is a result of food elaboration, it 

depends on the growth conditions of the tree. Therefore, 

the tree surgeon, like the surgeon in the hospital, must 

consider the condition of the patient. The pruning may 

be executed in the most careful and approved manner, and 

yet the result may be disastrous if the vitality of the tree is 

not equal to the task of repair. If the pruning were accom- 

panied by attention to the vigor of the tree in improving its 

chances for nutrition, results would more often be satis- 

factory. Hence, if you prune heavily, do what you would 

expect to do with a human being that has an operation to 

undergo; make it comfortable and keep it well fed in order 

to invigorate its constitution. 

Specific Rules. Pruning of ornamental and shade trees 

is practised, then, 

(1) to remove superfluous and injurious parts, 

(2) to keep the trees within manageable shape and limits, 

(3) to train the tree to desirable form, 

(4) to modify the vigor of the tree. 

Pruning for Balance. ‘The first pruning is to be done at 

the time of planting, when it is needful to restore the balance 

between the branch system and the root system, the latter 

often having been curtailed in the operation of transplanting 

the tree. First, all injured roots need attention. Broken 

ones must be cut with a sharp, smooth draw cut, in such a 

manner that the face is on the lower side, so that from it 
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new fibrils may form in the natural direction. Bruised 

roots, if too much lacerated to promise ready healing, are 

also better removed, since they may otherwise become 

starting points for rot. If they cannot be dispensed with 

without too much loss to the 

tree their treatment may fol- 

low the prescription for treat- 

ing wounds in general (see 

page 89). 

Next comes the trimming 

back of the head to balance 

with the root system, keeping in mind in the choice of parts 

to be removed the height from the ground at which it is 

desired to start the crown. 

Injured or misshapen parts are, of course, the first to be 

subjected to the knife. Next a heading in of the tips of 

spindling branches may suffice, with due reference to desir- 

able shape of the crown. Finally, if this seems insufficient, 

whole branches may be entirely removed by cutting them 

out close to the stem. When it seems undesirable to use 

the knife, the balance may be attained by breaking out buds, 

and this is the preferable method, especially in conifers, as 

the knife is apt to spoil their form. 

If, in the planted tree, balance between the root system 

and crown system has been disturbed, as may be occasioned 

by the loss of roots through 

grading, the same operation of 

balancing the crown is needed, 

always keeping in mind that 

the tree will, unaided, restore 

the balance, but without reference to its appearance; hence 

it is desirable to anticipate the natural process. 

The need of pruning for balance when part of the root 

Fic. 2g. — Pruning axe. 

Fic. 30. — Brush axe. 
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system is killed by winter cold has been discussed on page 

67, where injuries by frost are described. 

Pruning for Form. The removal of dead and broken 

branches and the smoothing and proper dressing of badly 

made wounds is, of course, the first concern of the pruner. 

The removal of green branches has usually for its object 

the regulation of the form, in order to favor invigoration, 

or new formation in other parts. 

Every branch or twig cut produces 

a change in the development of other 

branches or twigs, because these now 

enjoy different light, food, and water- 

supply. The skilful pruner keeps in 

mind, therefore, what new develop- 

ment will be induced by cutting 

away branches, and cuts accordingly, 

either to strengthen a weaker mem- 

ber by removal of a stronger, or to 

, help a stronger one by subduing 
Fic. 31. — “Lightning 2 : 

double edged pruning superfluous feeders, favoring either 
Saw. 

the leaders by the removal of side 

branches, or inducing the spread and compacting of the 

crown by heading back the leaders. And, in pruning for 

form, he keeps in mind that the heading in of young shoots 

tends to develop dormant buds; that the tendency of most 

species is to develop the uppermost buds rather than those . 

at the base of the shoot; that heavy pruning at the top 

tends to invigorate and produce better development of the 

lower portions, and vice versa. 

Of superfluous parts to be removed are the water-sprouts 

or suckers, for, as their very name indicates, they are rob- 

bing other branches of food materials. Water-sprouts are 

branchlets, arising from adventitious buds out of regular 
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order, along the trunk and branches, whenever the equilib- 

rium in feeding conditions is disturbed and has to be ad- 

justed, as, for instance, when 

the tree has been heavily 

pruned, or when soil or light 

conditions have been changed. 

Although they are not neces- 

sarily a detriment, it is evident 

that they interfere with the 

development of the regular 

crown and are therefore best 

removed. It appears that 

water-sprouts are less likely Fic. 32. — An example of correct 

to form if the pruning is done _ pruning, well healed, but with 
: water-sprouts developing. 

after midsummer, when a re- 

adjustment of feeding conditions without this expedient 

seems to take place. 

In setting new trees, or in the case of plant material which 

has not been trained in the nursery to form its head at a 

desirable height from the ground, this should be attended 

to first. This height depends upon the species and the 

object for which the planting is done. In specimen 

trees, and especially trees of high stature, and decidedly in 

conifers, the crown should reach down almost to the ground. 

In shade and street trees it is desirable to keep it from ten 

to fifteen feet above ground. 

In street trees and in ornamental plantings, where several 

kinds of trees stand close to each other, the pruning knife may 

be used to advantage in preventing an undue expansion 

of crown. If this is done at regular and not too long intervals, 

interference between neighboring trees and the conse- 

quent influence on each other’s form may be avoided and the 

operation be kept within the limits of a slight trimming back. 
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In planted groups of several species, the fact (referred to on 

pages 25 and 73) must be keptin mind that the different species 
vary in regard to the amount of light which they require 

for normal development. Some, such as the Beech, Maple, 

and Holly, are very shade-enduring and at 

the same time they themselves make a dense 

shade; if associated with such light-needing 

species as the Tulip tree, the Ash, Walnut, 

Cherry, and many others, the latter will be 

¢ at a great disadvantage: the shady species 
Fic. 33.— “ Tele- j : ‘ 
graph” tree crowding them, suppressing their branches, 

ae oe and possibly shading out the entire tree, 

unless the shaders are kept within bounds. The pruner 
must study these relationships, must protect the weaker, 

and must give them at least a free upper crown, if he desires 

to keep the groups in harmonious development. A little 

observation will soon show which trees are relatively weaker 

in their shade endurance. 

The most difficult task of the pruner, because requiring 

the most judgment, a sense of fitness, and a clear concep- 

tion of the results of his pruning, is that of training trees 

to desirable outline. This refers, of course, to single trees 

on the lawn, where the form and 

outline of the crown are the 

important features. 

The “natural,” symmetrical 

form, typical of the particular 

species, is, to be sure, the ideal 

one to be attempted in general. But it is by no means 

certain that the individual tree will, if left alone, develop 

this form. Not only do conditions of the soil, which influ- 

ence the root development, find expression in the shape of 

the crown, leading to irregular and sometimes undesirable 

Fic. 34. — ‘‘Paragon”’ double 
edged pruning saw. 
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shape, but accidents, like breakages of branches, disturb 

the normal development and call for the correcting hand of 

man. Some species, as, for example, the Silver Maple, the 

Sycamore, and poplars, have a straggling habit, developing 

so irregularly, that their long branches are apt to be broken 

by the winds. By judicious pruning this habit can be 

counteracted, and the crown be made more compact and 

wind-resistant. 

Too often old neglected trees have lost their beauty by 

neglect in earlier pruning, and it may tax the ingenuity 

and good judgment of the tree doctor to restore them to 

desirable shape in order to save the time which their 

replacement would require. Usually in such cases general 

repairing and invigorating of the dilapidated cripples are 

also involved. 

As regards the form in which to trim a tree, it is neces- 

sary to know, not only that the various species exhibit vari- 

ous forms typical of themselves, 

but also that their form varies 

with age, the young tree being 

different in form from the mid- __ F'6- 35-— Plain one edged 
A : Fae pruning saw. 

dle-aged, and this again differing 

from the old tree. It is, therefore, impossible to give general 

rules; only study and observation in the field can develop the 

eye which recognizes typical form. 

There are, however, two very clearly distinguishable 

types, namely, that of the conifers, and that of most of the 

broad-leaved trees. 

The conifer type is characterized by the pyramidal shape 

of the crown, the main axis developing more rapidly than 

the branches, and these besetting the bole to its base. This 

beautifully symmetrical pyramid, which is especially typical 

of spruces and firs, lasts from twenty to forty years and 
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sometimes even longer. Then the lower branches begin to 

die, and, when the tree has reached its full height, this loss 

of lower branches proceeds more rapidly, and a period of 

unsightliness must be passed through. Meanwhile, the 

branches of the upper crown lengthen and the crown 

broadens, the old trees of most species having a very differ- 

ent shape from the younger ones. 

It is, of course, desirable to retain the pyramidal form of 

the conifers as long as possible, to trim as little as possible, 

and then always to a strong 

lower bud, which will then ap- 

parently continue the limb as if 

Fic. 36.— California bow from an end-bud. The pruning 
shaped pruning saw. Z 

of lower branches, the peculiar 

beauty of the conifers, should be deferred until it becomes 

absolutely necessary. 

In conifers, bud pruning is advantageously practised to 

preserve perfect shape and prevent undue spreading. This 

is done by clipping off the center-buds from any shoot that 

projects beyond proper limits. This method will also tend | 

to improve and compact the form of such looser crown 

structures as the upright junipers. 

Should a leader be damaged or broken, cut it back, leav- 

ing a short stub above some strong branch, and tie the 

latter up (by using the stub) as nearly as may be into ver- 

tical position, when it will by and by assume the leader- 

ship and eventually supplant the lost one. 

“In the broad-leaved trees the tendency with most species 

is to lose the juvenile form, in which the main axis is prom- 

inent, sooner than in conifers; the branches develop more 

stoutly and the crown spreads earlier, unless by crowding 

in the forest or in planted groups, this spread is prevented 

and the shaft forced to grow upward. 
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In the development from youth to old age there can be 

recognized at least four stages of development, in which 

the form varies. 

In 1864 a Frenchman, M. A. Des Cars, published a book- 

let on the methods of pruning trees,’ which is still essentially 

correct. It was written for forest- 

ers, with a view to secure the pro- 

duction of good timber rather 

than for use in ornamental trees. 
The author develops what he ee ane anaes 
considers the proper form for 

trees, especially oak trees, in the different stages of their 

development. He also devises what he calls a dendro- 

scope, a piece of thin cardboard, in which a hole has 

been cut of the shape which the outline of the tree crown 

is to assume. A fine wire, stretched from base to top of the 

whole, serves as a guide in adjusting the dendroscope oppo- 

site the bole of the tree in front of the eye. By this little 

device the pruner is aided in determining what branches 

to remove in order to secure the desired symmetrical form. 

While we would hardly recommend any strict adherence to 

the directions given on this point by Des Cars, we reproduce 

for their suggestivenéss the summary of his conclusions, 

together with the dendroscope and the examples of how to 

shape a given tree. The use of this device is self-evident. 

1. YOUNG TREE. The length of the branchless trunk 

should equal one-third of the entire height of the tree. The 

head should be elongated, ovoid in form, with the center of 

gravity sufficiently low to keep the tree upright. The lower 

branches, shortened to prevent excessive development of the 

1A Treatise on Pruning Forest and Ornamental Trees, by A. Des Cars. 

Translated from the Seventh French Edition, with an Introduction by 

Chas. S. Sargent, Boston, 1884. 



106 General Care of Trees 

leader, should afford sufficient leaf surface to elaborate the 
sap necessary to insure rapid growth. 

2. Mippie-AGeD Tree. The trunk should equal about 

two-fifths of.the entire height of the tree. The head should 

be a shorter ovoid than that recommended for trees of the 

first class. A vertical branch upright on the trunk, or any 

part of the trunk, should if necessary be made to replace 
the original leader; all other vertical branches should be 
shortened to encourage the growth of the leader. If a 

single branch cannot be converted into a leader, a regular 

well-balanced head may be made with several branches. 

As the tree grows some of the lower branches should be 

removed to increase the length of the trunk. Not more 

than three or four branches should be removed in any one 

year. The amputation of a branch should be carefully 

performed; the cut should be made perfectly smooth and 
rounded, to coincide with the form of the trunk, thus bring- 

ing its whole circumference into direct communication with 

the leaves by means of the layer of living cells. These 

distribute the descending sap, which alone forms the new 

wood destined in time to cover over the wound. Wounds 

made in this manner heal in a short time; but, to preserve 

them from external influences which induce decay, they 

should be covered as soon as made with a coat of coal-tar. 

All dead or dying branches, and all stumps of branches, 

should be cut off, and the wounds treated in the same manner. 

-3. Op Tree. The length of the trunk should nearly 

equal one-half the entire height of the tree. All decayed 

portions of the tree should be carefully removed. <A few of 
the lower branches may be removed or shortened. 

4. VETERAN. ‘The tree having ceased to grow the head 

gradually becomes flat-topped. Such lower branches as 

might, by their too great size, injure younger trees growing 
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in the vicinity should be removed. Very old trees should 

be treated in the manner recommended for those of the 

third class, although requiring greater care and judgment 

in their management. 

In the following brief instructions as to procedure in prun- 

ing a tree to form, we also follow the advice of Des Cars. 

First select a vigorous leader, if no natural one exists, 

z.e., a branch which is to become (or remain) the main axis; 

any almost vertical branch near the top may be taken. The 

original leader may be discarded if not desirable, and a lat- 

eral branch substituted, which will soon straighten up, if 

the growth of the new leader is stimulated in this (as shown 

before) by tying it into upright 

position with withes attached jj//* =a ed 
to the base of the origin al leader Ss Se 

or of some other branch. If Fic. 39. — Combined pruning 

there is no serviceable leader to eugene eel 
be found, two or three or more branches should be pre- 

served to form a compact head. A forking leader is rather 

to be discouraged, but the forking of branchlets at their 

ends is to be encouraged by removing all branchlets which 

assume a vertical growth, for these forks give to the tree a 

more natural appearance, and by dividing the flow of sap 

prevent the growth of too vigorous shoots, which might in 

time develop into supplementary leaders to the injury to 

the tree. Altogether, the development of the unnaturally 

strong growth of any individual branch, especially at the 

expense of the leader and in an undesirable direction 

(drooping or recurved), is to be checked by shortening. 

The operation of pruning should begin at the top of the 

tree, both for the sake of the safety of the operator and the 

better opportunity of controlling the shape. After estab- 

lishing the leader or leaders, the main branches are short- 
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ened, especially those inclined to compete with the leaders 
or to assume a vertical position. In shortening these, the 

cut should be made at the point at which they begin to 

assume upright positions, and, if possible, just above some 

secondary ascending branch or branches, and these in turn 

should also be shortened, just above one of their secondary 

branches, as shown in the accompanying schematic figure. 

In other words, the upper branch is the one preferably to 

be removed. Care must be taken to leave enough branch- 

lets to insure sufficient food elaboration for feeding the main 

branch. This is especially essential in old trees. The 

branches left are significantly called ‘“‘sap lifters.” By 

their development they will gradually outgrow and straighten 

the angles made by the removal of their competitors. 

Fic. 40. — “Victor” tree-pruner. 

The illustration taken from Des Cars will suffice, without 

further explanation, to show how properly pruned trees may 

appear, according to his notion. 

Tools. The tools to be used in pruning are of impor- 

tance. The axe is not a serviceable tool and should be used 

only in the rough work, such as the first cutting back of 

branches which are afterward to be taken off by the saw. 

A fine-toothed, narrow-bladed, stiff saw is in most cases 

the best tool. Various bow-shaped saws are in the market, 

but they have little advantage over the straight blade in 

skilful hands. Stiffness is, however, an important quality, 
and a thin blade stretched in a steel frame answers best. A 

double-edged pruning saw on a long handle can be used to 

advantage only for medium-high work. Extension ladders 

and closer approach to the work are necessary on larger 
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trees. The use of climbing irons should be avoided, as 

well as other methods which would damage the bark. A 

heavy pruning cleaver for medium-sized twigs and prun- 

ing knives and shears of various shapes for the smaller 
twigs are useful. For the 

latter, a long handled chisel 

with a guide (Victor Pruner) 

in practised hands, is an ex- 

cellent tool. Chisel and ham- 

mer may sometimes be needed 

to smooth cut surfaces and to 

cut out rotten wood. For 

small branches, up to three- 

quarter inch diameter, the cut- 

ting shear tree-pruners either 

with or without pole and rope 

are serviceable, various forms 

being on the market. The 

main point to look out for is 

that the cutting edges pass 

close past each other and that 

they can readily be kept in such relation, that the spring 

opening the blades be sufficiently strong, and yet not too 

strong, that the grips are not closing up too closely, and 

that the tool be kept sharp. Common sheep shears answer 

for light trimming as well as any other more fanciful tool. 

Pruning Street Trees. The pruning of street trees should 

begin early, while the tree is still young, so as gradually to 

secure the proper form — a well-defined main shaft and a 

symmetrical crown of branches starting well above the heads 

of the passers-by. If this trimming is done within a few 

years after planting and is repeated regularly every two or 

three years, the necessity of removing heavy branches, 
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which in city streets is always connected with difficulties, 

can be avoided; moreover, the “heading back” of heavy 

branches mars the symmetry and beauty of the tree and can 

only be considered a remedy for the neglect of earlier trim- 

ming. 

When pruning becomes necessary in order to reduce the 

crowding of neighbors, it is better to cut out entire branches 
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Fic. 42. — Methods of correct pruning. 

than to trim back the ends, since this only stimulates the 

production of new shoots, which soon close up again. “A 

skilful operator will remove one-third or more of the branches 
of a thickly set tree in such a manner that the ordinary 

observer will not perceive that any pruning has been done, 

the tree looking as natural in its ramifications as if it had 

not been disturbed.” 

Pruning for Flowers. Pruning is also resorted to for the 

purpose of stimulating flowering and fruiting. This is a 

special subject of the orchardist, which we can touch only 

as far as flowering ornamental trees or shrubs are concerned. 

When flowers are the object for which the tree or shrub is 

planted, the pruner must have knowledge of the flowering 
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habit of the tree or shrub, namely, whether it bears flowers 

on the old wood or on the new wood of the season. Most 

early bloomers develop their flower buds in the preceding 

year: the flowers are, therefore, borne on the old wood. It 

is evident that by heading back the last year’s growth, the 

bloom will be diminished. Such species, therefore (like 

Amelanchier, Aesculus, Catalpa, Cercis, Crataegus, Halesia, 

Magnolia, Prunus, Pyrus, Robinia, also pear and peach), 

should be pruned after the flowers are past, and then merely 

by thinning out weakly, misplaced, and imperfect shoots, 

and shortening specially long ones. On the other hand, 

species which bear their flowers on the new wood of the 

season in which they bloom (generally later bloomers) 

should be severely headed back in the fall or spring, if it 

is desired to increase the bloom. 

Generally speaking, severe pruning and heading back 

at the top tends to reduce flowering and to increase produc- 

tion of wood, since thereby the water-supply is relatively 

increased. Hence, to stimulate flower production, the 

pruning should be rather light and repeated annually. For 

the same reason, a dry season and root pruning, which 

decreases water-supply, stimulates flowering. 

Repairing Damage. JBesides attention to the newly-made 

wounds in the operation of pruning, there is frequently 

needed a helping hand in mending neglected wounds and in 

repairing damage due to various mutilations of the bole, 

and to breakages by wind. 

In walking through the streets and parks of American 

cities and even through private preserves, the observant 

tree lover often comes to the conclusion that the American 

is either blind or sees beauty in disease, for malformations 

due to rot and neglect are common everywhere. 

While the adage “never too late to mend” may often 

< 
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practically be untenable, there are nevertheless many cases 

of neglect where a skilful surgeon can at least improve 

matters. 

All stumps left from improper pruning or from breakages 

of branches should, of course, be removed, and the newly 

made wounds, as well as neglected old branch wounds, prop- 

erly treated. If the rot has penetrated into the trunk, it is 

well to gouge out as much rotten wood as possible, then 

apply an antiseptic, such as the Bordeaux mixture or per- 

haps carbolineum (a mixture of heavy coal-tar oils), which 

especially if applied hot, will not only kill the fungus my- 

celium for some distance, but 

also exclude air and new 

infection. ‘Then cover with a 

heavy coat of paint or tar. 

If the cavity is large, plug up 

with wood and paint, or fill up 

with rubble and cement, or 

with cement alone. In this way 

the trunk of a stately oak, per- 

haps a thousand years old, 

which had been hollowed out 

by decay, was restored to 

stability, the cavity being built 

up with brick and cement, 

and the color and fissures of 
Fic. 43.— Branch holes and their ian 

treatment. To the right a the bark were successfully imi- 
plugged branch hole satisfac- : 
torily healed; to the left, a tated. 
similiar hole untreated, giving Mutilations of the trunk or 
entrance to rot. ° 

bole are treated in a manner 

similar to that prescribed for neglected branch wounds. 

In these cases, if no healthy and regular callus formation 

has begun, the wound should be trimmed back on its mar- 
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gins to the live cambium layer, treated antiseptically as 

directed above, and finally painted. At the same time 

the tree should be invigorated, as indi- 

cated before, by soil improvement and 

pruning. 

If a fresh wound, made by any accident, 

such as the gnawing of a horse, be at once 

completely covered with melted tree wax! 

so as to keep the parts below soft and 

moist, and protected by cloth bandages 

against further disturbances, a new rind 

or bark will develop directly from the 

living tissues, without the callus forma- 

tion of the marginal cambium. The 

application of an antiseptic, like Bor- 

deaux mixture, before the wax cover is 

put on, may also be useful to destroy 

fungus spores. Rapid growing deciduous 

species, if girdled or peeled in the earlier 

part of the season when the cambium is f 

fully active, will respond with special eo baa 

readiness to such treatment, and will with freshly cut ; ies young twigs. 
close a peel wound in the first year. 

If the tree has been completely girdled, or if it coull not 

be protected at once as described above, it can still be 

saved by an expert or skilful grafter through the process 

of “bridging,” described as follows. 

The margin of the wound is trimmed smooth, and a 

number of scions, freshly cut young twigs from two or three 

‘A serviceable tree wax is made by melting together by weight, one part 

tallow, two parts beeswax, four parts rosin, then pouring into cold water 

and working it with hands (which should be greased) until it becomes the 

color of taffy candy and develops a grain. 



Fic. 45. — Successful bridging of a crab apple by the use of only two scions. 

The tree had been completely girdled by mice, but bore a full crop of 

fruit a year after the repair. 
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years old, are trimmed to appropriate length and with 

wedge-shaped ends grafted between bark and wood of upper 

and lower margin, side by side, bridging the wound. To 

keep the ends of the scions and the bark in place, a cloth 

bandage is applied at the two margins, and the whole — 

scions and all — is covered by melted tree wax. If prop- 

erly done, the connection of upper and lower portions will 

be re-established and the damage outgrown. 

Smaller wounds may be treated in the same way, or as 

prescribed in the case of pruning wounds. In every such 

case of bridging, care should be taken to clean and cut out 

all decayed wood, dressing the edges back to live bark and 

applying the antiseptic tar or paint, or wax, if the wound is 

small and in young wood. 

As it will have appeared from our discussions, cutting 

into the wood of a tree does not injure it in any way, except 

possibly weakening it mechanically, and no hesitation may 

be felt in removing diseased portions, and, where it appears 

necessary, in substituting other serviceable material for 

the loss of substance. 

If a branch is partially broken out of its crotch or socket, 

but still connected with the main trunk, it can often be 

healed on again, by putting it into position, after applying 

an antiseptic to the wound, bolting it securely to the trunk, 

coating the scar heavily with wax or paint, and heading back, 

so as to reduce the need of water in proportion to the 

injury. 

With trees which are liable to breaking out at the crotch, 

such as the Silver Maple and Elm among others, it is wise 

to prevent such breaking by bracing them in time. This 

should always be done by the use of bolts rather than bands, 

for with the growth of the tree the bands constrict the nat- 

ural expansion, obstructing the flow of water and food 
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materials, and in time perhaps causing death. Bolts should 

be used with large washers and nuts, and possibly with a 

movable chain or link attachment between the braced 

branches to allow for wind motion. 

A living brace may also be made by grafting an existing 

branch, if one can be found young enough and in proper 

position, into the branch to be braced, or vice versa. This 

“ingrafting” is often seen in nature and answers well the 

purpose of support. 

Treatment of Street Trees. Regarding the care of street 

trees in particular, we may add a few remarks on general 

policy. 
The selection of suitable kinds — and that implies the 

removal, more or less rapidly, of unsuitable ones —is the 

first care. 

The proper spacing of the trees is the next care, and that 

implies the removal of such as are interfering with or crowd- 

ing those which are selected to remain. The distance for 

best development should be about equal to the height of 

the tree, hence the width should vary with age, or else 

should be chosen with reference to the ultimate height of 

the tree. As a rule, thirty to forty feet will make a finally 

accepted distance. 

Trees which have become hopelessly decrepit and unsym- 

metrical should be removed to make room for better ones. 

This may be done gradually, by setting new ones before 

- removing the old ones, but the effect of the older, taller 

neighbors upon the smaller new comers should be kept in 

mind, and a species should be chosen which can bear the 

shade. 

In city streets, where the natural enemies of insects, the 

birds, are largely absent, and where the health of trees is 

often precarious, and conditions are favorable to insect 
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damage, systematic warfare should be waged against these 

pests, the means of which are discussed in the next chapter. 

In street trees the opportunity for mutilation is so great 

and the neglect so usual, that the tree surgeon will often be 

called upon to exercise his knowledge and ingenuity in the 

direction of mending old damage. 

Walking along the streets of any city one will find from 

at least twenty-five to fifty per cent. of the trees in a dam- 

aged condition. The principal cause of such damage is 

probably the gnawing of horses and the careless treatment 

of passers-by. The climbing irons of wire stringers and of 

careless tree-pruners also frequently lead to abrasions of 

the bark. Guy ropes attached to trees in building opera- 

tions are a frequent cause of damage, unless properly pro- 

tected by boards in such a manner as to properly distribute 

the pressure and prevent laceration and bruising of the 

bark. The piling of stones against the base of trees with- 

out protection is also apt to result in bruises. 

The proper thing, of course, is to abstain entirely from 

such use of trees. But since the casual damage done can 

hardly be avoided by regulations, young trees, at least, 

should be protected by suitable guards, until their bark 

has become robust and less likely to become damaged. 

The accompanying illustrations, showing a variety of 

guards as used in various cities of Europe and the United 

States, have been borrowed from a Bulletin of Cornell 

University Agricultural Experiment Station,’ and are self- 

explanatory. 

The following remarks on these protecting devices are 

taken from the same Bulletin. 

“The most primitive guard in use is a handful of branches 

1 “Shade Trees” by W. A. Murrill, Bulletin 205, Cornell University 

Agricultural Experiment Station, Ithaca, N. Y., 1902. 
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from a thorn bush arranged somewhat loosely about the 

tree trunk . . . as on the streets of Fontainebleau. The 

next in order of simplicity, perhaps, is the jacket of pine 

poles seen often in Berlin. These poles are fastened to- 

gether by means of wire and may be easily removed when 

desired. They are cheap and efficient, and not so conspicuous 

as the wooden box so well known in America. In Frank- 

furt, jacket guards for young trees on retired streets are made 

of willow branches woven into tall tapering basket-like forme, 

quite unique in appearance. In Bonn, the fine old Horse- 

chestnut trees of Poppelsdorf Allee are protected in situ- 

ations exposed to passing vehicles with shafts of stone 

planted about the tree at a little distance from its base. 

These shafts are columns of basalt, brought from the north 

bank of the Rhine. 

“In Washington and many other cities, the most common 

tree guard is an elongated box made of narrow boards, 

which encloses the stem of the tree up to a distance of five 

feet or more from the ground. The box guard is easily 

made and very efficient. In London, the young trees are 

protected with wire netting, which is removed as the trees 

grow older, except in the case of those having tender bark; 

and on London streets, where iron guards are used, the 

trunk often had the additional protection of a wire covering. 

“The best guards are made of iron, and, although some- 

what expensive, are widely used, especially in Europe. In 

Paris and London, they are generally employed; in F rank- 

furt and Berlin, they are used on the busier streets; while 

in Antwerp, Bonn, and Cologne, they are being introduced 

with the trees recently planted. Unless city trees are under 

municipal control, the styles of iron guards are likely to be 

very varied and often cheap and inefficient. In Paris, they 

are contracted for by weight as well as measurement and 
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Fic. 46. — Various types of tree guards and grills. (After Murrill, from 
Cornell University Bulletin, No. 205.) 

are very strong and durable. The Paris guard is about 

seven feet high, cylindrical in form, and constructed in 
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two parts, the iron slats being riveted to Sfoosely about t?2- 
It is fastened to the tree support at the th:sinebleau. Ty 

at its base, or, in the absence of the grill}. jacket of pied 

in the earth. This style of guard has bee, 
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netting are frequently seen, while it is 

of the tree is often protected by a pert, . fire old: en a 

sheet-iron set on short legs, and above th 1.4.4 in aut, 

closely woven wire. 

‘All guards of whatever kind should be fastened securely 

to the tree in such a way that no injury will result from 

rubbing; and, as the trees grow larger, care should be taken 

to loosen and enlarge the guards as the trees require. Neg- 

lect in this matter has occasioned the death of quite a num- 

ber of shade trees. 

“Grills are designed to prevent the trampling of the soil 

about the base of the tree and are especially desirable on 

street corners and other places where many people pass. 

On paved sidewalks, where the traffic is large and the amount 

of exposed earth at a minimum, some such means of keep- 

ing the soil light and porous may be considered a necessity. 

Grills also afford an excellent means cf watering trees dur- 

ings periods of drought. The construction of the grill may 

be readily determined by examining the accompanying 

illustrations. It is made of sections of iron grating which 

fit together about the tree in_a circular, rectangular, or hex- 

agonal form and are supported on wooden pegs driven into 

the ground. <A special form of grill is sometimes used on 

very busy streets which extends outward beneath the side- 

walk, leaving considerable space about the tree, while, being 
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covered with pavement, it permits free use of the sidewalk 

up to within-a foot of the tree trunk. Grills are regularly 

used with the iron guards in Paris, Berlin, and London in 

places where they are needed. Their use in many other 

cities would greatly improve the general condition of street 

imees.” 

In later years the rapid multiplication of electric wire 

lines has introduced new dangers. ‘These, and the pro- 

tective measures, have already been discussed in a preceding 

chapter (page 71). 

Care of the Aged. As we have seen, there is no inherent 

reason in tree nature why a tree need ever die of old age, 

for all its living parts are annually renewed, and, indeed, 

there are specimens of various species extant which count 

their age by thousands of years. Some Dragon ‘Trees on 

the island of Teneriffe are estimated at over 5,000 years of 

age, and some of our Big Trees in California are, more 

certainly, over half that age; many historical trees have been 

known for 500 to 1,000 years. 

Yet, as we have also seen, old trees experience difficulties 

in carrying on their functions and in resisting the insidious 

attacks of parasites. When their vigor is impaired by unfav- 

orable changes in their environment, especially as regards 

water-supply, the capacity of renewing lost parts and repair- 

ing damage is more or less lost, with some species sooner than 

others, so that we can speak of short-lived and long-lived 

species. Some also respond more readily than others to 

the pruning knife, especially when cutting in old wood; 

those known as good sprouters (see page 26 and Chapter 

VIII) belong to the first, the poor sprouters to the latter 

class. This knowledge indicates that greater care in the 

use of the pruning knife must be exercised in old age with 

trees of this class. While an old oak may be cut back 
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Fic. 47. — A restored aged tree. 

into old wood with a fair chance of replacing the branch 

system, a Beech or Horse-chestnut or Ash may refuse to 
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react to such treatment. Especially when the foliage of an 
old tree has become generally slim, caution is indicated in 

pruning. 

On the other hand, improvement of soil conditions as 

regards water-supply will invariably show good results, 

and when by this means the old trunk has been brought to 

more vigor, the time for the knife has come. 

Even quite dilapidated ruins, hollow to the core, have 

been resuscitated and given a new lease of life, by building 

up with brick and cement the stability of the tree, and by 

applying the measures of invigoration described in detail. 

Often it would not be worth while to preserve the disfig- 

ured ruin, if its beauty is already gone, but where special 

value is placed on securing an old landmark, a historical 

monument, or a stately veteran, much can be done by the 

simple process of soil improvement and pruning. 

Quack Medicines. All kinds of prescriptions which are 

not based on an intelligent knowledge and appreciation of 

the life processes of the plant we may call quack medicines. 

Such are the indiscriminate scraping of the bark, painting 

it with lime without definite reasons, applications of fluids 

to the soil without knowledge of their value or diagnosis 

of their needfulness, boring holes into the tree and placing 

various powders or concoctions into them. This last pro- 

cedure practised by the quacks may be harmless or harmful, 

according to what may be placed in the hole, but is mostly 

harmless. While it may not be impossible to drug a tree 

by such means, securing transfusion through the body, 

this field of medicine is so far undeveloped, and the pre- 

scriptions of the quacks have not proved themselves effec- 

tive. 



CHAPTER VI 

CONTROL OF PARASITES 

ga) EE have seen in previous chapters the character 

and effect of parasitic attacks on trees, how 

they are recognized, and also that their dam- 

age can be checked and reduced to a large 

extent by the mere care of keeping the trees in vigor. We 

are now to consider specific methods of controlling these 

fungus and insect injuries. 

Fungus Parasites. The fundamental principle in com- 

bating fungus attacks is to prevent the infection of the host 

plant by the spores, or else to destroy these through the 

application of antiseptics or poisons, — so-called fungicides. 

But, if infection has already taken place, the spread of the 

disease is prevented by the destruction of the fruit-body 

of the fungus when formed, thereby reducing the crop of 

seeds, and also by burning the litter on the ground in which 

the fungus may live during one phase of its development. 

Careful pruning and painting of all wounds will prevent 

the location and sprouting of the spores of fungi. If this 

has been neglected or delayed, and an examination (under 

the magnifying glass or microscope) shows that the mycelia 

of fungi are already developed, the parasite: may still be 

suffocated, if the mycelium has not progressed too far, by 

applying an antiseptic, like carbolineum, which, especially 

if hot, will penetrate for some distance, and then covering 

the wound with a heavy coat of paint, so as to exclude air 
124 



Fungus Parasites 125 

and water. Cutting out the affected parts and treating the 

wound as prescribed on page 89, so that a healthy callus 

may form, is the especial remedy for black-knot and other 

canker diseases on branches. 

Fungi which attack the leaves are best combated by the 

application of poisons. Like the painting of wounds these 

applications are mainly to prevent the infection by killing 

the spores before they have a chance of sending their my- 

celia into the tissues of the host plant. It is therefore essen- 

tial to make the application in due time, namely, before the 
appearance of the fungus in spring. 

Leaf fungi are, as a rule, not very injurious, the unsight- 

liness which they cause being usually the most objectionable 

result. Nevertheless, since practicable methods are now 

developed of preventing them by fungicides, which can be 

applied at the same time as the insecticides, it is worth 

while to use them, for they benefit the trees in every way. 

J The best fungicide is the Bordeaux mixture, the formula 

for which is: — five pounds of copper sulphate (blue vit- 

riol, or blue stone, ten cents per pound), dissolved by being 

suspended in a piece of cheesecloth or a coarse bag in hot 

water; five pounds of fresh (not air-slacked) “quick” 

lime, freshly and slowly slacked, after passing through a 

fine wire (30-inch) strainer, and diluted by adding little 

by little a gallon of water, to a creamy liquid of putty-like 

consistency, free from grit. These two liquid mixtures, 

each in a barrel by itself, are now diluted with twenty-four 

gallons of water each. They are then slowly mixed by being 

poured simultaneously into a fifty-gallon cask. This is the 

“five, five, fifty” formula. No iron or tin vessels should be 

used in preparing this mixture and, of course, care should be 

taken not to burn the clothes or fingers in the handling of 

both the blue stone and the lime. The lime is added to 
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neutralize the acid of the copper salt, which would injure 

the foliage, the reaction leaving a copper hydrate, which, dis- 

solved in the carbonic acid of the air, is the active principle 

in the fungicide. This solution should be used the day it 

is prepared, and before using should be strained to avoid 

trouble in the spraying nozzle. Since the Bordeaux mixture 

is a disinfectant so useful that every gardener or owner of 

trees should have it on hand and use it freely, it will save 

time to make a stock solution of blue stone in the propor- 

tion of one pound to two gallons of water, when two and a 

half gallons of this solution will be required to make a barrel 

of mixture. The lime may also be slacked beforehand, in 

the proportion of two pounds to one gallon, providing it is 

kept under water until used. In this condition it is not 

easily measured, although “‘half and half” will make about 

the proper mixture; but it is well to apply a simple test to 

show when sufficient lime has been added to the blue stone. 

For this test an ounce of yellow prussiate of potash, 

obtained from the drug store, is dissolved in half a pint of 

water; if a few drops of this, added to the Bordeaux mix- 

ture, produces a brown color, it shows that not enough lime 

has been added. A simpler test is to hold a bright knife 

blade in the solution for a minute or more: if it comes out 

copper colored, more lime is to be added. A small excess 

of lime does no harm. Keep the solutions covered to pre- 

| vent evaporation. When the two solutions are mixed 

\ they should be used within twenty-four hours; separate, they 

may be kept through the season. 
There are now prepared limes in the market, powdered 

or partly slacked, which, if fresh, are more effective and 

more easily handled. 

Since the mixture is not really a solution but an emulsion, 

which consists of minute insoluble particles of the sub- 
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stances in suspension, it is essential for success to have the 

mixture carefully made as prescribed and thoroughly stirred 

up before using. 

For plants with very delicate foliage, the formula may be 

varied to “two, two, fifty.” A number of other combina- 

tions are used by experts for specific plants and purposes, 

but the one given will suffice for general practice. 

The mixture is applied in a mist-like spray (hence the 

importance of avoiding, lumps of lime in the mixture by 

straining) by the same spraying apparatus and in the same 

manner as described later on for use with the insecticides, 

and, indeed, the addition to the Bordeaux mixture of five 

ounces of Paris Green (mixed to a paste in water) will answer 

to keep away both kinds of parasites. 

The first application should be made shortly before, or 

just as the buds open, and again two or three weeks later. 

If rainy weather prevails — washing off the remedy and 

encouraging fungus growth —a third application may be / 

necessary. 

Indeed, this excellent disinfectant may be used as freely 

for trees as listerine or ammonia in the household, bringing 

about the general disinfection of branches, trunks and 

wounds as well as of leaves, and even the roots may be bene- 

fited. But spraying should never be applied to plants in 

flower, as the spray is almost sure to injure the blossom, 

and it should preferably not be done in rainy weather, as 

this has also been found to injure foliage and fruit. « 

As many of these fungi pass the winter either in or on old 

leaves, the burning of these in the fall or early spring is a 

means of keeping them in check; the removal of the litter, 

therefore, although, as we have seen, detrimental to soil 

conditions, has an advantage in preventing fungus and insect 

development. 
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In a previous chapter we have seen how to deal with rot 
fungi of the wood. Prevention is the only remedy. If 

once established the fungi which produce root rot are as 

difficult to combat, sometimes indeed impossible, as the rot 

fungi in the wood. All that may be done, if a tree or a group 

is infected, is to isolate it by digging a ditch around it, in 

order to prevent the spread of the disease, making sure 

that the ditch is deep enough and so located as to inclose 

the infected area. The tree should then be removed and 

the roots burned. Possibly an application of Bordeaux 

mixture, more highly concentrated than for use on foliage, 

may be advantageously applied. The rest of the ground 

should then be put in healthful conditions as described in 

the previous chapter. 

Insect Parasites. To prevent and check the injuries 

of insects, as of fungi, much can be done by indirect 

means. 

It is easier to ward off an attack of insects or to make 

conditions unfavorable for their multiplication than to destroy 

them after they are once established. Insects thrive on 

neglect; the rubbish around the base of the tree, the prun- 

ings and fallen leaves furnish welcome winter quarters to 

many, and the uncultivated soil is more favorable to their 

development than that which is frequently stirred and dis- 

turbed. Attention to soil conditions and surface condi- 

tions is, therefore, of value even in this direction. The 

scraping of bark to reduce hiding places for the wintering 

of pupe and eggs is also an indirect measure, but unfortu- 

nately, as we have seen, may breed mischief in other direc- 

tions, besides making the boles unsightly. 

By keeping the trees in vigorous condition, the results of 

insect depredations can be minimized, perhaps in the case 

of bark-beetles, entirely avoided; and by encouraging birds 
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—the natural enemies of preying insects — the excessive 

development of the pests may be checked. 

When we speak of insect pests we mean an excessive 

development of destructive kinds, for it will probably never 

be possible to exterminate them entirely, and all our meas- 

ures can have in view only a partial extirpation, or keeping 

them in check. Under natural conditions the equilibrium 

between the forces of nature is disturbed only occasionally 

and for a short time; an excess of insects preying on trees 

“may develop without a corresponding increase in their en- 

emies, but, if not interfered with, the “boom” is quickly 

followed by a “panic”: the enemies increase and over- 

development is checked. When man interferes, his methods 

sometimes unwittingly prevent the natural decrease or reduc- 

tion of the pest. 

For instance, there are certain fungus diseases attacking 

caterpillars, and parasitic insects laying their eggs into them. 

By destroying the caterpillars or the cocoons, these natural 

enemies are destroyed at the same time, so that the very 

method of combating it favors the pest. Properly, there- 

fore, an investigation as to the need or desirability of apply- 

ing remedies, of spending energy and money, should precede 

the attempt. It is often not necessary to make the effort, 

although in our “‘unnatural” conditions of street and lawn 

trees, the reliance on such assistance by nature may be 

misplaced. 

In addition to the enemies in the animal and plant world, 

there are inimical weather conditions, which may hold a 

developing insect pest in check. For example, early frosts 

in the fall may kill large numbers, very severe winter frosts 

decimate them, while rainy seasons and wet, open winters 

are also inimical, particularly in developing fungus diseases 

in the larve. 
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These conditions, to be sure, are not under control, and 

the practical value of this knowledge applies mainly to the 

forester, with. whom economy is a first consideration and 

who cannot afford preventive measures if their need is not 

surely established. 

That the encouragement of the enemies in the bird world 

can be successfully used for ridding a locality of insect 

pests was proved with a vengeance by the city of Brooklyn, 

when the unusual pest of “inch worms”’ in the early seventies 

was subdued by the importation of the common English 

sparrow. It is a pity that the common sparrow was 

selected for this duty, as, in the presence of the lavish waste 

of grain and other palatable food which characterizes the 

American community he soon prefers this easier mode of 

living. But there are, outside of this common sparrow, few 

insectivorous birds that care to live in city streets, even if 

the small boy would let them. In the parks and country 

places, on the other hand, the cuckoos, thrushes, nuthatches, 

chickadees, wrens, creepers, vireos, and warblers should be 

encouraged by providing nesting places and insuring them 

peace. In fact, as almost all birds are, at least occasionally, 

insect eaters, especially when there is a large supply, they 

are all helpful in combating insect pests. 

Unfortunately, birds may also take the useful insects 

which prey on the depredators, although this happens rarely, 

and the most prominent of these useful insects, the wasp- 

_like ichneumons, perhaps always escape. These wasp-like 

parasites, as well as the Tachina flies, lay their eggs on or in 

the caterpillars or grubs, their larvee developing within the 

host, which they sooner or later kill, either before or after 

its pupation. Since from six hundred to twelve hundred 

parasites may develop from a single pupa or larva of the 

hosts, the destruction of these would certainly be the oppo- 
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site of beneficial. It is only due to the protective color 

scheme of the caterpillars that some escape from the fate 

of becoming food for the parasite brood. 

Besides these parasitic insects, there are others which 

‘eat the depredators directly. ‘The interesting Mantis, Rear- 

horse or Walking-stick, is one of these; ants and spiders are 

others, which, however, even more than the birds, do not 

make much distinction between friend and foe. The 

larvee of the tiger-beetles (Cicindelide) and “ ground-beetles”’ 

(Carabide), on the other hand, with some other beetle larve, 

are more useful caterpillar hunters, because feeding on 

specific injurious insects. Among the most important are 

the “lady-bugs” (Coccinella), whose small-headed, long- 

legged larvee, often prettily colored, prey especially on plant- 

lice and scale-insects. Quite a number of other friends 

could be mentioned. 

While it is well to know these friends, it is in most cases 

impossible to rely on them for much practical help, espe- 

cially in street trees, where wholesale methods of warfare 

become necessary, and no fine distinctions can be drawn, 

z.e., where poison is used, which generally kills both friend 

and foe. 

Civic Cooperation. In the city, unbalanced conditions 

have been created by man and have been maintained so 

long that insect pests have the best chance for growing con- 

tinuously worse, unless special effort is made to keep them 

in check. Theoretically, it would be possible by a supreme 

effort to get rid of all these pests, and then by moderate 

attention to keep them subdued. Practically, the condi- 

tions for securing this result are rarely attainable; especially 

when private owners do not fall in line with the efforts at 

extermination. While much may be done by private asso- 

ciated effort, there are always some persons antagonistic or 
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indifferent to such efforts, and as long as a few breeding 

places are maintained by private indifference or lack of 

public spirit, all efforts can be only partially successful. 

Unless laws and ordinances compelling everybody to keep 

his premises free from these nuisances are passed and en- 

Jorced by fines and otherwise, we shall always have these 

pests with us. 

In Germany, such laws of general application and ordi- 

nances for given localities, especially for combating insect 

pests in forests, have been in vogue for a long time. It is 

only by constant vigilance and by the absolute enforcement 

of such laws that the Colorado potato-beetle, again and 

again imported, has been kept out of Prussia. 

Although in street and ornamental plantings the methods 

of combating insects are naturally different from those 

which are employed by the forester, the tree-warden can, 

nevertheless, be greatly benefited by knowing those of his 

brother arboriculturist in the forest. 

The forester, being chiefly concerned in economic prob- 

lems, considers first the question of economy and of rela- 

tive cost; he must balance the advantage in expenditure for 

combating an enemy with the saving in ultimate revenue 

resulting therefrom: he will, therefore, often let matters 

take care of themselves and suffer the damage, if he can see 

that it is not too serious. The tree-warden, who has no 

economic object to attain, has no basis for calculating what 

he can afford to pay for the luxury of shade and beauty. 

Yet as he will want to avoid any unnecessary expense, he 

should follow the same line of reasoning as the forester in 

judging of the necessity and method of combating a pest, 

although he may come to a different decision. Especially 

in parks and large country estates the question of practi- 

cability may become serious. 
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The necessity of measures against insects can in many 

cases be ascertained by timely observation and trial collec- 

tions, as mentioned on the previous page, when the relative 

number of butterflies in the summer, or of cocoons, egg 

masses or wintering caterpillars in the fall, indicate the prob- 

ability of next year’s expectations. Next, an investigation 

of the health conditions of caterpillars and cocoons is indi- 

cated, for if at least fifty per cent. are found diseased, no 

measures need be taken. Signs of disease are sluggishness 

in feeding or other unusual behavior of caterpillars, although 

this will be possible for only an expert to judge. To make 

sure, fifty to a hundred caterpillars, larve, pup or eggs 

should be collected, cut open, and the eggs or larve of 

parasites found, or else they may be hatched under proper 

conditions. These investigations require some skill and 

entomological knowledge and are, therefore, best made by an 

expert. Next, the observation of weather conditions per- 

mits a judgment as to the likelihood of ordinary or extraordi- 

nary development. If the winter has been very severe, 

or else open and wet, or if early or late frosts are likely to 

have damaged the wintering caterpillars, there may be no 

necessity for making warfare. 

To be sure, these prognostications require knowledge and 

judgment, but with an official entomologist in almost every 

state, it should not be difficult to readily secure an expert’s 

opinion. 

General Methods of Procedure. When it becomes neces- 

sary to fight a pest, there are four general methods to choose 

from: namely, searching for and killing the insect directly in 

any of its phases of development, egg, cocoon, larva, or imago; 

preventing it from reaching its feeding or breeding place by 

placing impediments in the way, when it can be collected and 

destroyed; trapping or baiting it; or lastly, poisoning its food. 
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Among these methods, the last requires the least knowl- 

edge, and, if properly applied, promises the surest success. 

At the same time, it is practical only in the case of more or 

less isolated trees and becomes expensive in that of large 

specimens. Nevertheless, with the development of prac- 

tical apparatus and of serviceable poisons, this method is 

now so well tested, and demonstrated as practical in com- 

bating all leaf-destroyers on street and lawn trees as well 

as in orchards, that any community which has pride in its 

appearance and is without the apparatus for applying these 

insecticides, must be considered behind the times. 

The orchardist, especially, who is not provided with this 

means of keeping his trees healthy is no better than the 

farmer without a cultivator, and may even be considered a 

public nuisance. 

The majority of the injurious larve which feed on leaves 

are biting insects and eat their food, hence can be directly 

killed by poisoning this; the sucking insects, which, ‘like 

plant-lice, plant-bugs, scale-insects and mites, suck the 

juices, and whose digestive organs cannot be reached by 

the poison, can, nevertheless, be combated by its use, if 

they are directly hit by the poison, so that their soft skins 

are penetrated, or if their breathing apparatus is clogged 

by it, or if they are otherwise disabled by the spray. 

There are quite a large number of poisons or insecticides 

in use, each having some advantages, and some being prefer- 

able for specific use; but, on the whole, for general practice, 

three remedies stand out as preéminently effective and 

acceptable, namely, the arsenical poisons, the kerosene 

emulsion, and hydrocyanic acid gas, which latter, however, 

is probably rarely practical outside the orchard. 

Since the first-mentioned poisons are injurious to plants 

as well as animals, caution in their use is necessary; they 
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must be diluted in certain proportions with other substances, 

to make them harmless to plants and yet poisonous enough 

to kill the insects. which eat the foliage covered by it. This 

is not difficult, since the insects continue eating and there- 

fore accumulating the poison, which is distributed in small 

quantities. It may be added that, if ordinary precautions 

are taken, there is no danger to man from arsenical poisons. 

Biting Insects. There are two poisons which answer 

most purposes in the case of biting insects, — Arsenate of 

Copper (Paris Green) and Arsenate of Lead. The latter, 

although acting more slowly, is probably the better for gen- 

eral use, because it adheres readily to the leaves, and remains 

therefore longer effective, reducing the need of repeated 

sprayings. It can be applied in considerable quantity 

without burning the foliage, the one objection, besides the 

somewhat higher price, being the difficulty of preparing 

the mixture for use. This is now overcome by a prepared 

paste, sold under the name of Disparene and costing fifteen 

to twenty-five cents per pound, which needs only to be 

stirred into water.! 

These insecticides are best applied, like the Bordeaux 

mixture, by spraying, and are preferably applied together 

with it; for, if the Bordeaux mixture is substituted for ordi- 

nary water in mixing the insecticide, the possibly injurious 

effects on the foliage of the Paris Green are avoided. 

The application should be made before the trees show 

signs of serious injury, and that means as soon as the leaves 

are out, and they should be kept covered with the poison 

1To be obtained from the Bowker Fertilizer Co., Boston, Mass., who 

also prepare other insecticides and fungicides. Swift’s Arsenate of Lead is 

also commendable; and the Vreeland Chemical Co. of Little Falls, N. J., 

prepares a paste, for which superior quality is claimed, at eleven to thirteen 

cents per pound. 
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during the early part of the season. This may, in a dry 

season, be effected by spraying a second time after two 

weeks, but if the season is rainy as many as three or four 

applications may be needed before the first of July. 
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Fic. 48. — Barrel pump for spraying. 

Arsenate of Lead mixture: Dissolve eleven to twelve 

ounces of acetate of lead (sugar of lead), costing twelve to 

fifteen cents per pound, in four quarts of hot water in a 

wooden pail, and four ounces of arsenate of soda (96 per 

cent. pure), twelve to fifteen cents per pound, in two quarts 

of water. For use, dilute at the rate of four to six pounds 

in a hundred gallons of water, the larger quantity for elm- 
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leaf beetle and gipsy-moth, the smaller for brown-tailed 
moth, tussock-moth, and fall web-worm. 

Paris Green mixture: One pound of Paris Green, eighteen 

to twenty cents, made into a paste with warm water and 

stirred into one hundred to 

three hundred gallons of 

water or Bordeaux mix- 

ture, 1s a safe mixture, the 

stronger solution being for 

the elm-beetle. If water is 

used, the addition of one pound of milk of lime is recom- 

mended to prevent injury to foliage. Fill a barrel nearly 

full of air-slacked lime, fill entirely with water and let it 

stand until settled; the clear water above the lime is the 

milk of lime; or, two pounds of fresh lime to one pound of 

Paris Green, slacked in the usual manner, then strained 

through cheese cloth and diluted to fill a pail, may be 

substituted. 

Paris Green (or better, if attainable, Scheele’s Green, 

because cheaper and more effective) acts more quickly, but 

is also more dangerous to the 

foliage than is the Arsenate 

of Lead, although the addi- 

tion of milk of lime reduces 

the injurious effects. Yet it 
Fic. 50. — ‘“‘ Bordeaux” spray nozzle. requires more nicety in prep- 

aration and use, and is also more easily washed off. But, 

if the Arsenate of Lead is not readily attainable, Paris 

Green (if unadulterated) is a sufficiently satisfactory all-round 

insecticide. 

Since it has been shown that insects will avoid poisoned 

food until driven to it by hunger, it is essential to extend the 

spraying to all parts and to all food plants. 

Fic. 49. — The “Stott” spray nozzle. 
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Fic. 51. — Triple spray 

To have the spraying properly and 

thoroughly done is not always easy, 

especially with large trees and incom- 
plete apparatus. 

For private grounds of limited extent 

a fifty-gallon cask or tank with a 

strong, double-acting force pump!’ (the 

working parts of brass and the valves 

“Vermoral” nozzle. also of metal), having an air cylinder 

of one and a half inches or more, and a stroke of five inches 

or more, attached to the top or 

side of the barrel, mounted on 

a cart, with fifty to one hundred 

feet of half-inch white cotton or 

rubber hose, ladders and lifting 

poles. of bamboo or quarter- 

inch gas pipe, will answer well 

enough for apparatus. The 

entire outfit, exclusive of the 

cart, costs between $30 and $40, 

the pump alone costing from 

$10 to $15. A barrel pump, 

satisfactory for general work on 

small places, can be had for 

$15, and a bucket pump, which 

can be used with an ordinary 

pail or bucket, good to spray 

bushes and small trees, may 

be had for from $3 to $7, 
Fic. 52. — Bucket pump with 

tank for oil. 

including rubber hose and_ nozzle. 

The most important feature in the apparatus is the nozzle, 

1Knapsack pumps, of which there are several makes in the market I ’ ’ 

are, as a rule, not practical for tree work. 
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which must throw a mist-like spray for a sufficient distance. 

Of the many nozzles in the market specially designed for 

the purpose, the Vermorel and the McGowen or Bordeaux 

nozzles seem to have found most favor; the latter is perhaps 

the best for general use in tree-spraying, because, although 

somewhat coarser, it throws the stream further. For satis- 

factory working it is 

necessary to. keep the 

solution stirred and free 

from coarse particles 

which clog the nozzle. 

A common wooden 

pail with a 14-inch iron 

gas-pipe put through the 

bottom, which should be 

reénforced, and with 20- 

mesh iron wire cloth at- 

tached half way, makes 

an efficient strainer. 

For use in_ public 

parks and on_ street 

trees, a steam-pump ap- 

paratus, which can be 

had at from $400 up- 
wards, is perhaps pref- 

erable, although even 

here the hand-pump apparatus with a stronger pump, larger 

cask and more hose, keeping the cost within $60,' may be 

still sufficient in smaller communities, where not too many 

trees are to be treated. 

It would lead us too far to give a description of the vari- 

Fic. 53. — Tank sprayer. 

1 The very complete hand apparatus used in Worcester and Springfield, 

Mass., can be had for $125. 
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ous forms which such apparatus might take. A full dis- 

cussion may be found in the Yearbook of the United States 

Department of Agriculture for 1896, and in other publica- 

tions, notably of the State Entomologists, various combina- 

tions are proposed.' 

Since the spray mixtures are very corrosive, the apparatus 

should be thoroughly cleaned immediately after use by 

forcing pure water through it and 

wiping off the exposed parts. 

Failures in results from spraying 

come either from unsatisfactory ap- 

paratus, such as lack of an agitator 

on the pump, poor nozzles throwing 

a shower, instead of a mist, insuff- 

Fic. 54. — “Gem” nozzle cient and variable pressure, or else 

ee unsatisfactory application, lack of 

thoroughness, failure to choose the right time or weather 

(wind and rain), and use of wrong materials, or improperly 

mixed ones. 

As to the cost of spraying, the Entomologist of the Depart- 

ment of Agriculture estimates that, after a proper apparatus 

is installed, for a city like Brooklyn, N. Y., an expenditure 

of $4,000 to $5,000 would result in green shade trees all 

through the summer, and this expenditure would probably 

not need to be continued annually. The cost must neces- 

sarily vary according to the number and size of trees to be 

treated and to other circumstances, reported experiences 

1 Reliable dealers in spraying machinery are: Gould Manufacturing Co., 

Seneca Falls, N. Y.; Field Force Pump Co., Elmira, N. Y.; Sydnor Pump 

and Well Co., Richmond, Va.; Morrell & Morley, Benton Harbor, Mich.; 

Deming Co., Salem, Ohio; E. C. Brown Co., Rochester, N. Y.; Spraymotor 

Co., Buffalo, N. Y., and London, Canada; Rochester Spray Pump Co., 

Rochester, N. Y.; Friend Mfg. Co., Gasport, N. Y.; Hardie Spray Pump 

Mfg. Co., Detroit, Mich.; Wm. Stahl, Quincy, IIl. 



ma 

Sucking Insects I4I 

showing variations from ten cents to ten dollars per tree. 

Of the trees of Springfield, Mass., 16,000 were sprayed at 
an average cost of twenty- 

nine cents. This cost was 

reduced in Saratoga, for 

5,067 trees of twenty to 

eighty feet in height, to 

seventeen and a quarter 

cents, and in Brooklyn, with F! 55- 
steam apparatus for 8,712 trees, to twelve cents per tree, 

and this may be still further reduced by perfecting the 

apparatus and the organization. With hand apparatus, 

the cost for spraying trees up to forty feet in height may be 

as many cents as there are feet in height, but after that it 

increases more rapidly with the height. 

It is hardly practicable for each tree owner in a city, town, 

or village to provide himself with a spraying outfit, but 

every city, town, or even village can afford to supply an 

apparatus which would serve the entire community and, 

either at public expense or by codperative effort, all trees 

could be sprayed cheaply, and in a few years the insect 

question would be easy to take care of, if there is also co- 

operation in exterminating those insects which cannot be 

readily reached by poison. 

Sucking Insects. As stated before, these poisons are 

effective mainly with those biting insects which devour 

their food. They are not effective, or only partially so, 

with scale-insects, plant-lice, borers, as well as Curculios, 

chinch-bugs, etc., and all other kinds that suck the sap of 

the plants. These are best reached by a kerosene or soap 

emulsion, also applied by spraying, but in such a manner 

that the insect is struck, for they act by contact. 

1 Reported by A. H. Kirkland in The Shade-tree Insect Problem. 

— “Vermoral”’ spray nozzle. 
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For the application of any of these mixtures a bright, 

sunny day should be chosen, and the trees should be dry. 

The spraying should just wet the plant without allowing 

the liquid to run down the trunk. 

The kerosene emulsion is the standard mixture for this 

class of insects. Half a pound of whale-oil soap, or other 

soap, is grated and dissolved in one gallon of boiling water, 

and is immediately added, boiling hot, to two gallons of 

kerosene, pouring in slowly, and the mixture thoroughly 

agitated for ten to fifteen minutes, until the consistency of 

cream (with an increase of one-third to one-half in bulk) is 

attained. This is a stock solution, which will keep indefi- 

nitely, and in using must be diluted, adding from fifteen to 

twenty parts of water for soft-bodied insects, and seven to- 

nine parts of water for hard-bodied larve, beetles, and 

insects. 

There is some danger in the kerosene emulsion, if not 

properly made and if carelessly used, for the kerosene 

flowing down the trunk and collecting about the roots 

may interfere with their aération and may even produce 

death.’ 

The whale-oil soap by itself, or any good soap, is effective 

on soft-bodied insects and scales. The soap should be made 

of caustic potash rather than soda, as this is more effective 

and sprays more easily. A pound of soap finely divided 

and dissolved in three to six gallons of hot water is about 

the right strength. 

A decoction of tobacco (one pound of tobacco stems to 

one gallon of water, steeped for two or three hours and 

strained) ‘is also effective, and can be used without danger, 

like the soaps. 

1A number of trees were killed in Ithaca in 1903 by foolishly applying 

pure kerosene to the bark with the erroneous notion of benefiting them. 
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Mechanical Destruction of Insects. A large number of 

insects, among which are some of the most injurious, can- 

not be reached by insecticides, and even with those which 

can be so combated, it is often impracticable to attempt 

this method. Where it is impossible to apply the poisons, 

or also in connection with their application, mechanical 

means of destruction may be employed. This is usually 

best done when the insect is in a quiescent stage of develop- 

ment, namely, in the egg or pupa state, although in some 

cases the imago or larva state is more accessible. 

These latter can also occasionally be trapped and baited. 

Moths, for instance, can be trapped by strong lights, and 

special traps for that purpose are manufactured, but, aside 

from the fact that beneficial insects are also caught without 

distinction, these traps are practicable only under condi- 

tions which rarely prevail where shade or ornamental trees 

are to be protected.' 

Baiting by confining a freshly issued female under a sieve, 

when many males will be attracted and can be captured, 

will also be rarely a practicable method. But the trapping 

of caterpillars by the use of bands around the bole of the 

tree is quite practicable with all those insects which are 

ascending or descending the trunks. Such bands are merely 

a mechanical barrier to the progress of the caterpillars, 

which can then be brushed off with wire brushes and burnt. 

The simplest band is one of cotton batting, eight to twelve 

inches wide, long enough to go round the trunk and overlap 

two inches. This is tied tightly around the trunk, so that 

1 Lately a gasoline torch has been placed in the market, which it is pro- 

posed to make effective by both light and heat. Its merits are still under 

investigation, but it is probably not practical for use on large trees, even if 

the heat could be so regulated as to kill the insects and not the cambium 

of the tree. 
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the batting can be turned over and down like an inverted 

tunnel, which forms the.bar to the ascending caterpillars. 

The caterpillars collect below the band and should, from 
time to time, be gathered and killed. A band of tarred 

paper may be substituted for the cotton, or else light burlap 

(eight ounce, eight to ten inches wide). ‘These devices 

are not very sightly; a neat metal protector, consisting of a 

brass band with teeth like a comb, tacked to the tree, is an 

improvement upon them, as regards appearance. Where 

the bark is rough, it may become necessary to smooth it, 

so that the band makes a tight joint. Where a large num- 

ber of trees are to be protected, as in streets and parks, it 

will be found cheaper to use a band made of a sticky sub- 

stance. For this purpose there are several preparations 

made from crude petroleum; a German one sold under the 

name “Raupenleim”! was the original one, an American 

one called “ Dendrolene,” ? and another, “ Tree-Tanglefoot,”’ 

all more or less greasy, smooth, and of butter-like consist- 

ency. The last mentioned remains effective a longer time, 

because it does not dry, but it is apt to injure the bark of 

young trees, hence in such cases it should be applied with a 

protective paper band underneath. 

These applications are made, after having smoothed the 

bark, three to six inches wide and a quarter of an inch thick. 

There are devices for handling these substances expeditiously, 

but ordinarily a trowel may be used. The bands should be 

placed at sufficient height to avoid disagreeable accidents 

from contact with passers-by. Should the band become dry, 

it will have to be renewed. 

These coatings can also be used to advantage to keep 

1To be obtained from Bowker Fertilizer Co., Boston; Wm. Mengel 

Son, New York. 

2 To be obtained from Prof. F. L. Nason, New Brunswick, N. J. 
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out borers, to prevent egg masses from hatching, and to 

kill scale -insects. 
The insects which can be controlled by such bands are 

all those whose caterpillars are hatched out below the region 

of the band, but it is also useful with those which wander, 

seeking for new supplies after having defoliated one tree. 

It is, of course, necessary to apply the band in season, 

before the caterpillars begin to wander. 

The application of a lime wash (whitewash) to the trunks, 

has been very frequently practised, and it is without ques- 

tion a good protection against several insect pests, especially 

scales. It acts merely as a repellant, not as an insecticide. 

But the unsightliness should rule this remedy out for orna- 

mental trees, wherever other methods are available. If 

used at all, the addition of flowers of sulphur’ (making 

bisulphide of lime), or else the addition of crude carbolic 

acid (one pint to a hundred pounds of lime) will increase its 

efficiency. 

Like all such coatings, the lime wash must be renewed 

to remain effective, since it is washed away by rains. 

Borers and Bark-beetles. While there are many ways of 

combating the insects which attack the leaves and which 

live within reach, the various borers and bark-beetles are 

much more difficult to deal with since they are hidden from 

direct access during much of their life and especially during 

their dangerous stage. If their holes can be found, which 

is not always easy, the injection of carbon bisulphide into 

the tunnel and plugging the outlet tight with putty or hard 

soap will kill them, the bisulphide developing a gas injurious 

to the boring larva. Or else, they may be reached by a wire 

1 Five pounds of sulphur and five pounds of lime boiled together in a 

small quantity of water until dissolved, making a brownish liquid, to be 

diluted in a hundred gallons of water. 
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run into the hole, or the worm may be cut out and the scar 

treated like any other wound. 

In any case, tedious individual treatment is necessary, 

there being no wholesale method. Hence, where borers 

are to be feared, preventing their entrance by protective 

covers is the preferable method. Against the larger borers 

a wire mosquito netting, placed around the trunk loosely, 

so as not to touch the bark, set into the ground at the base 

and tied at the top, prevents the beetles from laying their 

eggs either under the bark scales or in a gnawed hole. This 

device also prevents beetles in the trunk from emerging, 

leaving them to die without chance of reproduction. On 

branches, tarred paper or even newspaper will answer the 

same purpose, or else whitewash, to which Paris Green has 

been added, can be thoroughly applied with a knapsack 

pump through a Vermorel nozzle. But this must be renewed 

every week or two until the middle of July, when the danger 

from flat-headed borers is past. Still better is an applica- 

tion of dendrolene or “insect lime’’, which keeps effective 

for the season if applied properly at the right time. But 

all these measures are practically undesirable, and even- 

tually removal of the infected tree is the only resort. 

The most insidious and least amenable to remedies are 

the bark-beetles, the larvee of which, minute white grubs, 

burrow in the soft wood and cambium layer under the bark, 

destroying the cambium; and since several broods are made 

during the same season, their numerous galleries eventually 

girdle and kill the trees. Little round shot-holes show the 

inlet and outlet of the small black or brown beetle, but 

when the broods of larve have been at work for some time, 

the bark is loosened and can be peeled off without resistance. 

Since these beetles hardly ever attack healthy trees, pre- 

ferring those which have been otherwise weakened or under- 
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fed, the main remedy is not to allow trees to get into such 

vulnerable condition. If a slight infection is noticed in 

time, in addition to promoting the general vigor of the 

tree, an application of whitewash with Paris Green added, 

or of strong whale-oil soap suds with a little crude carbolic 

acid added, repeated as needful, may be employed. It may 

also be possible to cut out small infested areas of wood, and 

treat them antiseptically like other wounds. ‘This has been 

successfully done on old elms at Brussels. 

In the forestry practice of Europe, baiting of bark-beetles, 

which are specially destructive to spruce forests, is the only 

practical remedy besides clean lumbering. The beetles 

thrive most readily under the bark of the freshly felled timber, 

and, therefore, barking the trees immediately after felling, 

and the removal or burning of rubbish is practised. In 

addition, in the spring, a few “trap trees” are felled or 

billets laid out in the endangered places, on which the beetles 

assemble in large numbers to lay their eggs; the trap trees 

can then be removed and burned. 

If the pest is once established, nothing can be done, except 

to cut out the infested trees in order to avoid further spread. 

Root Destroyers. The root pests—such as the cut-worms, 

larve of certain moths; the wire-worms, larve of the well- 

known clicking-beetles; root-lice, like the celebrated Phyl- 

loxera, which made such havoc among the vineyards of 

France, and other plant-lice, which feed on roots either 

wholly or at some time in their development — these are 

“more to be feared for the lawn grass and other tender plants 

and for young tree seedlings, than for older trees, although 

they occasionally injure these too. Those which spend 

one phase in the open (and then they are also sometimes 

feeding on foliage, as the clicking-beetles and lice) may be 

decimated by poison or by collecting during that phase. 
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Otherwise, applications of hot water, which does not injure 

the roots, is recommended, or else the use of tobacco dust, 

the nicotine of which leaches into the soil with the rains and 

kills at least the plant-lice, while acting at the same time as 

a fertilizer. This ground tobacco is best placed in a trench 

around the tree, filling it liberally and re-covering the 

trench. 

The application of potash fertilizers, such as kainit, or 

muriate of potash, preferably before or during a rain, sown 

broadcast or worked into the soil (ten pounds of kainit to a 

five or six year old tree) is said to destroy the grubs and any 

insect that lives in the soil. At least the tree will be bene- 

fited by the application and so invigorated as to resist the 

attacks, not only of this, but of any other insect pest. 

Specific Pests. Since the methods of combating the vari- 

ous insects are based on their life habits, and since these 

differ considerably, it is necessary to specify more fully 

with reference to particular pests. In the following pages, 

therefore, the more obnoxious insects are more systemat- 

ically treated and the more common enemies to shade trees 

are briefly described as far as needful; and the methods of 

controlling them are briefly given. It would not be prac- 

ticable within the limits of this book to give more than the 

briefest statements. Those interested in further detail 

must find it in the very comprehensive literature, a partial 

reference list to which is found on page 375, and especially 

to the excellent work of J. B. Smith, “Economic Entomol- 

ogy for the Farmer and Fruit-grower.”’ 

The insects obnoxious to tree growth may be roughly 

classed in the three large groups of bugs, beetles, and 

butterflies (including moths), each of which can be again 

subdivided into ‘several smaller groups according to the 

character of the insect or its feeding habit. 
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1. Bucs, comprising a number of insect families sep- 

arated in strict classification into Hemiplera (half-wings, 

partly leathery), Orthoptera (straight wings, membra- 

naceous), etc. 

Here belong the various plant-lice, bark-lice, root-lice, 

mealy bugs and _ scale-insects, also tree-hoppers, grass- 

hoppers, and cicadas; a large number of species, on the 

whole but slightly injurious to tree life; besides some of 

those most destructive to crops, like the chinch-bug, cab- 

bage-bug, squash-bug, etc. 

Their mischief consists in sucking the sap and sometimes 

causing gall-like malformations of relatively little moment, 

although they can, if excessively developed, cause the death 

of limbs and even of trees. 

Plant-lice have green to greenish-black, flask-shaped 

bodies, covered with a soft, powdery bloom or wool, winged 

or unwinged; wintering in the egg; hatching as vegetation 

begins and producing four to nine generations during the 

summer. They suck the juices of the foliage and twigs, 

and some produce gall-like swellings on the new-grown twigs 

of conifers, poplars, etc.; noteworthy only if unusually 

developed. 

Spray at any time during the season with dilute kerosene 

emulsion (one part in fifteen parts of water), or with tobacco 

decoction, or with common soap solution (one pound in 

eight gallons). 

Bark-lice and Scales, mostly dull yellow-brown to black, 

‘hemispherical, globular, or convex bodies, the “scales” 

formed by excretions, the males winged, the wingless females 

attached to the smooth-barked twigs or leaves, from which 

they suck the sap, and where they winter, resuming their 

feeding and the laying of eggs in spring. 

Besides various fruit trees, dogwoods, mountain-ash, 
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hawthorns, poplars, ornamental cherries, plums, currants 

and spireas are infested by the San José scale. 

They are very productive, breeding in July and December, 

and spreading readily, as in the case of the well-known cot- 

tony cushion scale on orange trees in California; the white 
pine scale and the cottony maple scale, which occur also on 

other species, are perhaps the most common and are recog- 

nized by their white, waxy, fluffy excretions. 

Judicious pruning or trimming in winter or mechanical 

dislodgment is the most practical remedy. Spraying with 

kerosene emulsion enforced by soap suds (three quarts 

of kerosene emulsion and one pound of whale-oil soap 

dissolved in eight gallons of water) during the winter or in 

early spring before the protective scales of the new genera- 

tion are formed is next best; the insect must be hit by the 

application, the spraying should be thorough, and should be 

repeated’ at least once. A lime-sulphur wash, or else “scale- 

cide,” a petroleum preparation, which is more easily handled, 

may also be applied satisfactorily. 

Root-lice, in so far as they are not merely phases of the 

before-mentioned, are also scaly, covered with a whitish 

excretion; remedies discussed on page 148. 

Grasshoppers. Some of the “katydids” or long-horned 

grasshoppers become in some seasons obnoxious by feeding 

on foliage, and laying their eggs in young twigs and leaves, 

causing them to die. 

Spraying, collecting, and burning the litter (fallen twigs) 

may-be practised, if chickens and turkeys do not keep them 

in check. 

Walking-sticks and the peculiar “ Praying-mantis”’ or 

Rearhorse feed on the foliage of the trees, but are rarely im- 

portant. If necessary, spray, or burn the rubbish in which 

the eggs hatch. 
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Cicada or Seventeen-year Locust, when it emerges from its 

long underground life, becomes troublesome by laying eggs 

in twigs and branches, causing their death, and may become 

seriously injurious to young trees, in old trees causing only 

unsightliness. 

The sparrow is the best protection, otherwise only mechan- 

ical destruction is available. 

2. BEETLES or Coleoptera have horny wings which form 

a cover over the posterior, folded membranaceous wings. 

Of the sixty-one families of beetles, seven contain species 

doing considerable damage, namely the snout-beetles or 

weevils, the bark-beetles, the long-horned, round-headed 

wood-borers, the flat-headed wood-borers, the clicking- 

beetles, the cockchafers, and the leaf-beetles. Besides 

these there are some minor pests found in other families. 

In most cases, it is the larve or “grubs” which do the 

damage, although occasionally the beetles themselves are 

the culprits. 

Weevils or Snout-beetles or Curculios are mostly black, 

brown, or gray beetles, easily recognized by their beak-like 

mouth-parts. A very large number of species do damage 

of the most varied kind. In some cases the beetles as well 

as the larvae feed on the leaves; the white or yellowish larvee 

found in the chestnuts and hickory nuts, as well as in apples 

and other fruit and in peas, belong to this family, while 

the plum curculio feeds as a beetle on buds and leaves, and 

as a larva on the fruit; some bore into the young shoots to lay 

their eggs, causing them to die and fall, others into the pith 

of older branchlets; some lay their eggs in the midrib of 

leaves, causing their fall; and some roll the leaves into pecu- 

liar shapes either singly or in bunches, causing their death; 

the larve of others, again, injure the roots; and others be- 

have like bark-beetles, destroying portions of the cambium, 
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or even like wood-borers, penetrating into the interior. 

They are especially obnoxious in conifers and more in 

younger than in older trees. The most important one 

damaging trees is perhaps the — 

White Pine Weevil; it attacks the leading shoot in young 

trees, sometimes year after year, causing its death and lead- 

ing to deformity by multiplying the leaders, one or more 

side branches taking up the leadership. 

A protective cover of soap wash (one pound to a hundred 

and fifty gallons of water), to which Paris Green is added, 
may keep the weevil off. Infested branches should be cut 

off and burned and the formation of a single proper leader 

regulated by proper pruning. In plantations, baiting and 

collecting the beetles is probably the ou) practical remedy 

against the pests. 

Bark Beetles are small weevils, generally not exceeding 

one-eighth of an inch, with very short snouts, of cylindrical 

form, and black, brown or gray color. Boring little holes 

through the bark into the soft layers of cambium and sap- 

wood in early spring, they enter and make a burrow close 

under the bark, in which the eggs are laid; these soon hatch 

and the larve continue the burrow in the cambium or wood, 

in galleries characteristic in outline for each species. At 

the ends of these channels they pupate and (in some of the 

species) within a month of the egg-laying the young beetles 

seek the old opening or a new one to mate and repeat the 

cycle, several broods being developed in the summer. 

Remedies, as described on page 147, consist in removal 

of infected parts or trees, baiting, and keeping trees in vig- 

orous condition. 

Round-headed Wood-borers are large beetles with elon- 

gated body, greatly varied in color, recognized easily by 

their long feelers or antenne, which are longer than their 
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bodies. Their white grubs live in the wood of trees. They 

are, as a rule, much less harmful than the bark-beetles, since 

they are less prolific. Nevertheless, in young trees of pop- . 

lars, willows, chestnut, oak, ash, walnut, cherry, and apple, 

the grubs, especially those which burrow in the roots, do 

enough havoc to kill occasionally even large trees. 

The most obnoxious seems to be the Locust-borer, which 

riddles young Black Locust trees until they die, or else under- 

mines their stability; it also attacks walnut and hickory. 

The brown to black beetles, striped and banded with golden 

yellow and with a W on their wing-covers, gather in August 

and early September on the flowers of goldenrod, where 

they may be collected; they may also be collected as they 

lay their eggs soon afterward in the crevices of the bark. 

The larva issues the same fall and bores a quarter-inch hole 

under the bark and upwards, the ejected wood dust dis- 

closing its presence. 

Whitewashing, soaping, or covering with dendrolene, 

to prevent the beetle from laying its eggs in August, besides 

collecting the beetles, are the remedies for this and other 

similar borers. 

The Oak-pruner and other twig-girdlers belong here. 

They lay their eggs in a twig and then girdle the twig at some 

distance below, so that it may die and be broken off by the 

winds, the larva developing in the fallen twig on the ground. 

Flat-headed Wood-borers are large, broad, squarish beetles 

of metallic colors, with short legs, the footless grubs recog- 

nizable by the much broadened and flattened head and 

front part. The grubs live in the wood of trees, making 

burrows in the cambium, wood, or bark. The elliptic 

form of the holes through which the larve enter and the 

young beetles escape is characteristic. These beetles are 

chiefly injurious to deciduous trees — oak, beech, basswood, 
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poplar, and willow —- damaging and even killing the younger 
trees and young branches. 

Pruning the infested branches seems the only remedy. 

Clicking Beetles, similar in shape, but smaller than the 

former and of dull colors, are most readily recognized 

by their capacity of snapping and jumping when laid 

on their backs, thereby regaining their legs. Their grubs 

are the long, slender wire-worms, living for three years 

underground; they are especially injurious to grass crops and 

lawns, cutting off the grass just below the crown, the grass 

browning and dying in constantly enlarging patches. They 

also injure trees by feeding on their roots, while the beetles 

gnaw the young roots of deciduous trees and conifers. 

Ditching around the affected patches of lawn and collect- 

ing the worms as they come out into the ditch, or poisoning 

them with Paris Green is applicable to the grass pests; hot 

water applications at the root, collecting the beetles or 
baiting them with poisoned wads of clover, potato, or corn- 

meal at night are methods applicable to the tree pests. 

Cockchafers are large beetles, of which the well-known 

June bug is a type; they cause injury to leaves in the beetle 

stage and to roots in the grub stage; the latter, living for 

several years underground, are capable of ruining young 

plantations. 

They are easily collected as beetles, by jarring the branches 

late in the evening, or better, in the cool of early morning, 

when they do not fly readily. When underground, the 

application of kerosene emulsion ten times diluted, or of a 

tobacco decoction, or else digging them out may be resorted 

to. 

Leaf Beetles are small or medium-sized, often of bright and 

metallic color, of semi-spherical or cylindrical form and 

compact body. Both beetles and larve, which latter are 
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also colored and have well-developed legs, usually live on 

the leaves; the pupa generally and sometimes also the beetle 

wintering either underground or in the litter. The different 

species are more or less dependent on certain species of 

trees; willows, poplars, elms, also oaks and pinés having 

their special pests. Here belong also the potato-beetle, 

the asparagus-beetle, and the cucumber-beetle. The most 

common and most destructive to ornamental trees is the 

imported — 

Elm-leaf Beetle, the beetle being yellowish brown to green- 

ish yellow with two or more black stripes on the wings, and 

the half-inch larva yellowish black with black spots and 

tufts of hair and wide yellow lines along the back and sides. 

The foliage is characteristically eaten, the soft tissue between 

the ribs being attacked in patches; the beetles eating irreg- 

ular holes, the grubs systematically skeletonizing. The 

grubs work on the under side of leaves from May until 

August, together with the one to three or four broods of 

beetles, which lay their yellow bottle-shaped egg clusters on 

the under side of leaves. The pupa winters under the 

fallen leaves near the base of the tree, and the beetle in all 

sorts of sheltered places; they attack the leaves in spring 

(April or early May) as soon as these are fully developed, 

beginning at the top of the tree. 

The many broods, the prolific reproduction, and the fact 

that both beetle and larva feed on the foliage, make this 

pest most injurious, since in one season it may destroy two 

or three sets of new foliage and exhaust the tree. 

Besides destroying the wintering beetles or pupe, either 

mechanically or by hot water or kerosene, etc:, spray with 

arsenites as soon as beetles begin feeding, a second spray- 

ing being applied when eggs begin to hatch or ten days 

later. Since the beetles are disinclined to fly, a single tree 
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may be kept nearly or entirely free, the spreading from other 
infested trees being slow. 

3. BUTTERFLIES AND Motus (Le pido ptera —Scaly wings). 

In these two orders it is only the larva or caterpillar 

which feeds on leaves, fruits, and softer tissues. The 

bodily distinction of butterflies and moths les in the feelers 

or antenne, the butterflies having, with few exceptions, feelers 

terminating in a distinct club at the tip, which is absent in 

the moths. When sitting, the latter hold their wings usually 

spread out flat, the former more or less folded together; 

moths are night-fliers, butterflies are, as a general rule, on 

the wing only during the day. The caterpillars distinguish 

themselves from the grubs by their greater motility, having 

better developed legs, three pairs in front and generally 

two to five pairs at the other end; those living in the open 

are generally colored, and either hairy or beset with bristles 

or warts, those living inside their host plant or in the ground 

remaining colorless and naked. The moth caterpillars are 

mostly without hairs and have sixteen feet, and what is 

important as far as damage is concerned, do not, as a rule, 

live gregariously. 

The more than three thousand species are grouped in 

different ways from different points of view. For our 

more practical purposes we may group them into the large 

and the small butterflies and moths, the former feeding 

exposed on or among the leaves, the latter concealed in the 

buds or in folded or rolled leaves. Of the large butterflies 

and moths there are three groups, which contain important 

injurious species, namely, the sphinxes, the spinners and 

the inch-worms, while among the small caterpillars two 

groups are notable depredators, namely, the leaf-rollers 

and the leaf-miners. 

Sphinxes or Hawk-moths are large butterflies with narrow, 
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pointed wings, the front pair much longer than the hind 
wings; the large caterpillars are hairless and peculiarly 

marked by a hard, glossy eye spot or a curved horn on the 

last segment. The ash-tree sphinx and the pine sphinx are 

examples of this family. Their size and usually rare, single 

occurrence makes their damage ordinarily not worth con- 

sidering. Where unusually developed, collecting is prob- 

ably the readiest remedy. 

Allied to this group are the Seszas, with clear wings like 

hornets, whose caterpillars attack many cultivated plants 

and become quite injurious, especially to young trees. 

Willows, poplars, birches, and alders are attacked by them. 

They are borers, often confounded with the beetle-borers, 

the caterpillar living, like the grub of the beetle-borers, in 

the wood; some hollowing out branchlets along the pith, 

others, like the peach-borer, living between bark and wood 

a little below the ground; others bore in plum, pear, maple, 

grapevines. 

The same remedies used in the case of other borers are 

to be applied, namely, cutting out the culprit or preventing 

its ingress by applications of lime wash, dendrolene, etc. 

Spinners are typical moths, of medium size, brightly 

colored, generally white, yellow, brown, gray, or black; 

flying at night; the caterpillars, which in some cases live 

for several years and, as a rule, at least winter as such, are, 

with the exception of those who live within the plant or 

ground, hairy, bristly, or warty, and vividly colored; they 

- have a pronounced capacity for spinning and pupate in silk 

cocoons: the silkworms belong here. . 
Being chiefly gregarious, they are much more destructive 

than the former group, and, indeed, some of the most injuri- 

ous pests are to be found among them. A few are wood- 

borers, the very large whitish and black-spotted larve living 
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from two to four years in the trunks or roots of trees, but 

the majority are leaf-eaters. Of this group it will be neces- 

sary to describe several in detail as being of great importance. 
Tussock Moth. The caterpillar is easily recognized by 

its coral-red head, with a pair of long black plumes above 

it and a single one at the other extremity; the small male 

moth has delicately-marked gray or grayish-white wings, 

while the gray-bodied female is wingless; the cocoon is 

spun in crevices of the bark; the eggs are deposited on the 

empty cocoon in a conspicuous white frothy mass, which 

soon hardens, and in which the wintering takes place. The 

caterpillars emerge in May, hanging by silken threads when 

young, spinning their cocoons in early July, the moths flying 

in July and August. Two or three generations form in a 

year. 

They feed on maple, basswood, horse-chestnut, buckeye, 

elm, and a number of other species, and become in some 

localities a veritable scourge, wandering long distances for 

food supply. 

Gathering the egg masses not later than the middle of 

May, or destroying them with creosote oil, which is easily 

done, is also most effective. A loose cotton band will pre- 

vent the ascent of wandering females and caterpillars. 

Spraying early in the season and as far as practicable on 

the under side of the leaves, where the young caterpillars 

feed, or else later with stronger doses, and shaking the 

caterpillars from the limbs of younger trees may also be 
resorted to. 

Forest Tent-caterpillar or Maple-worm, a black to steel- 

blue caterpillar, about two inches in length when full grown, 

with whitish diamond-shaped spots along the back, emerges 
very early in spring (April), clustering around the limbs in 

numbers when not feeding, and, if shaken off, hanging down 



160 Control of Parasites 

by threads. The white or yellowish cocoons are spun in 

the leaves on the tree or on the ground, in crevices of bark 

or other shelter. No tents like those of the apple tent- 

caterpillar are made, but thin carpets are spun along the 

bark, and occasionally several terminal leaves are included 

in the web. ‘The moths are recognized by their rusty brown 

or buff color; they fly in July, and lay their eggs on the lower 

twigs, encircling them in belts, covered with a brownish 
protective covering. 

They feed not only on maple, but on a variety of species, 

and can become very destructive. 

Collecting the egg clusters, or cutting off the twigs with the 

egg clusters and burning them can be advantageously prac- 

tised with young trees in July or August. Crushing the 

clusters of young caterpillars, or else brushing, shaking, 

and jarring them down and preventing their re-ascent by a 

band of cotton batting, dendrolene, etc., or swabbing their 

nests in early morning with kerosene is effective in April 

to May, or else thorough spraying with kerosene emulsion 

or whale-oil soap or arsenite,’ as the leaves unfold. The 

collection of cocoons may also be resorted to, but care should 

be taken not to destroy them until the parasites have been 

hatched from them. 

Fall Web-worm. A familiar sight during July, August, 

and September are the conspicuous silken webs, nests of 

young, pale yellow, black-headed, black-dotted and striped, 

hairy caterpillars, which, feeding gregariously, spin one or 

-several leaves together, enlarging the web as they grow 

until the foliage of the whole limb is included. In southern 

latitudes, two broods appear in a season, the first one issuing 

in June. The dark brown pupa is spun in a silken cocoon 

1 Boil one pound white arsenic with two pounds freshly slacked lime in 

one gallon of water for forty minutes and dilute in fifty gallons of water. 
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attached to crevices in the bark or other similar shelter, 

and in the ground if soft enough, wintering in this condi- 

tion. The small, pure white or brown and _black-dotted 

moths issue in June or July (the first southern brood in 

May), and lay their bright golden eggs in large clusters on 

leaves, usually on the under side and near the end of the 

branches, from which the caterpillars issue within a week 

or ten days. 

Besides the damage to the foliage, the disagreeable habit 

of the worms of dropping from the trees is obnoxious in 

city streets. Poplars, willows, box-elder, ash, cherry, elm, 

and basswood suffer most from this pest, but nearly all other 

trees are attacked if the food supply is scarce in a year of 

excessive development. 

The easiest method of combating the pest is to cut off and 

burn the webs, or burn them on the tree with a torch, with 

proper caution to avoid injuring the tree. Spraying with 

arsenical poisons when the young caterpillars appear is 

also effective. 

Bag Worm. The bags, one to two inches in length, in 

which the caterpillars enclose themselves while feeding and 

in which they finally pupate, are the readiest sign of their 

presence. These bags are made of pine needles, bits of 

foliage and bark, and are gradually built up by each indi- 

vidual around itself. The caterpillars appear in May and 

early June, and at once begin the construction of their 

bags, first carrying them upright on their posterior body, 

then, as they grow heavier, hanging down. In spite of 

this impediment, they spin down and wander freely; finally, 

in September, attaching themselves hanging down from 

twigs, they pupate within the bag. The inconspicuous 

males, with black hairy body and glassy wings, fly in Sep- 

tember and October; the females are wingless, hairless, and 
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footless, and never leave their bags, depositing the eggs 

within them, and then dropping out to die, the eggs winter- 

ing in the bag. 

This is a dangerous enemy of conifers as well as of decid- 

uous trees, mainly in southern latitudes. 

The collection of the bags is the readiest means of control- 

ling them, besides spraying with arsenate of lead (fifteen 

ounces to forty gallons of water) in May and June. 

Gypsy Moth. ‘This imported insect, in appearance some- 

what like the Tussock-moth, so far almost harmless in its 

native country, Europe, has here become injurious, and 

that extremely so, although only in a very limited locality in 

Massachusetts. It is peculiarly interesting because of the 

fruitless efforts to exterminate it, in which the State of Mas- 

sachusetts has spent so far more than one million dollars. 

The coloration in all stages is of a darker or lighter brown- 

ish or yellowish brown tint, the caterpillar, two to two and 

a half inches long when full grown, dotted with long hair 

tufts on colored blue and red tubercles; the egg masses laid 

anywhere on limbs, fence rails or other objects, are covered 

with buff-colored scales, giving them a sponge-like appear- 

ance. It is in this stage that the insect winters, the cater- 

pillars issuing from the end of April until the middle of June, 

and feeding on the leaves of elm, maple, oak, indeed on 

almost all deciduous trees and shrubs, some continuing until 

the middle of July, doing their work in clusters by night, 

and hiding in crevices by day. The moths emerge from 

the pup in June and July, and deposit their eggs, which 

winter. Sometimes two broods occur. 

The most effective remedy is the collecting and burning 

of the conspicuous egg masses, or else crushing and daubing 

them with creosote oil, hot if possible, during the fall, winter, 

and spring. Trees may be banded with burlap or insect 
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lime (about the middle of May), to prevent the ascent of the 

caterpillar during the feeding season, and finally a strong 

arsenate of lead spray (five pounds to fifty gallons) may be 

applied when the leaves are full grown and the caterpillars 

still young. 

Carpenter Moth. Various species of moths known by 

this name infest in their larval stage various species of trees, 

boring large holes and galleries into the wood. 

The oak-carpenter, although rare, is especially injurious, 

its rose-colored larva honeycombing the living wood as 

well as the cut wood of Oak and Black Locust; the worms 

remain two or three years in the wood before developing 

into the moth, which is of gray color, flying in June or 

July. 
The remedies usually applied for borers may be used in 

this case, namely, covering the trunk with soft soap to pre- 

vent the oviposition in early June, or applying bisulphide 

in the holes, or else digging out the worms. 

Spiny Elm Caterpillar, Mourning-cloak or Antiopa. A 

common, beautiful, large butterfly, purpled brown or black, 

with a broad cream-colored border and a row of pale blue 

spots. The black, spiny caterpillars, white-speckled, and 

with a row of eight dark brick-red spots, feed gregariously, 

making light webs in their path. They are sometimes, in 

limited colonies, very destructive to the foliage, especially 

of the elm, birch, basswood, and the various poplars. It is 

interesting, in that the butterfly hibernates and appears 

sometimes as early as March, making two broods in the 

season; the first brood appears in May, June, or July, the 

second in August. The eggs are laid in clusters encircling 

the twigs; the gray-brown, spiny chrysalis, hanging from 

fence rails, stumps, or other support is characteristic. 

Spraying is the best remedy, or else shaking down the 
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large caterpillars or bringing them down by a stream of 

water, or cutting off the infested branches while the cater- 

pillars are still young and closely gregarious. 

Army-worms or Cut-worms comprise a number of species, 

some of which spin cocoons, others do not. They are typ- 

ical, medium-sized, night-moths; the usually hairless cater- 

pillars are also frequently night-prowlers. While mostly 

non-gregarious, some of them develop in such large masses, 

wandering over the ground, that the first name is applied 

to them, while the habit of cutting off buds and leaf parts 

leads to the second name. Some of the caterpillars are 

borers; others live underground, feeding on roots; the 

majority, however, live on the foliage of the host plant. 

The true Army-worm, a brownish, white-striped caterpillar, 

from one and a half to two inches in length, with a brownish 

moth, making two or three generations in the year, more 

frequently damages grass crops than trees. The velvety 

black, yellow-lined, hairy caterpillar of the Erratic Army- 

worm, the mottled gray worms of another cut-worm, as well 

as many others, climb the oak, elm, cherry, etc., by night, 

revealing their presence by the cut-off buds and leaf par- 

ticles which fall to the ground. Both deciduous and co- 

niferous trees find enemies in this group. Most of the moths 

of this group fly in summer and fall, usually wintering under- 

ground as caterpillars or pupe. 

The climbing cut-worms, which winter as such under- 

ground, can be prevented from climbing the trees by various 

bands. They can also be baited with poisoned bran (one 

ounce of Paris Green to three ounces of bran), placed at the 

base of the tree. If whole areas are infested, in addition 

to banding the trees, ditching and collecting in the ditches 

is recommended. 

INCH-WORMS or CANKER-WORMS (Geometrids), also called 
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spanworms, measuring-worms, and geometers, from the 

manner in which the caterpillars move, drawing their hind 

parts after them by curving the back, a motion due to their 

having only two pairs of abdominal legs, are the larvae of 

various species of moths, which are recognized by the fact 

that the four wings are of the same color, — snow-white, 

ash-gray, or yellow, — the caterpillars being mostly greenish 

to brown, and striped or dotted. 

These worms are leaf-eaters, preying on maples, poplars, 

willows, pines, etc., being especially destructive to elms. 

The most injurious is the 

Spring Canker-worm. The eggs of this spanworm are 

laid in patches on the trunk and limbs in early spring, the 

caterpillars appearing at the end of April, and feeding 

through May and June. During the last two weeks in 

June they descend to the ground by silken threads, to pupate 

berfeath the soil surface. A few moths may come out in 

the fall and lay their eggs, but the majority appear in spring, 

The female is wingless and grub-like, and ascends the tree 

to deposit her eggs. 

The other canker-worms vary mainly in the time of their 

stages of development, but in general all behave alike. 

Banding the trees in March prevents the ascent of the 

females, thus forcing them to lay the egg masses below the 

barrier, where the hatching larve starve to death. Egg 

masses can be mechanically destroyed by means of dendro- 

lene, or otherwise. If these preventives have been neglected, 

spray with arsenate, first when the leaves are half-formed, 

and, if necessary, at intervals of two weeks. 

LEAF-MINERS (Tinea) and LEAF-ROLLERS (Tortrix), rep- 

resented by over two thousand species, are so named_be- 

cause their very small larve mine in leaves, buds, young 

shoots, also in bark, root, and fruit. The leaf-rollers also 
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have the habit of rolling together needles or leaves, within 

which they pupate. The familiar “moths” of the house- 

hold are characteristic of this group of depredators in gen- 

eral appearance and habit. They are much less injurious 

than the large moths and butterflies, as a rule causing at 

most only the death of twig ends; yet some are occasionally 

very destructive, especially to conifers. Among these may 

be mentioned the Larch-moth, which causes the leaves of 

the larch to die and drop, and by repeated defoliation brings 

about the death of the tree; large areas of tamarack in the 

northern woods have been destroyed by this tiny insect; also 

the Pine-iwister, which kills the end-buds, especially of 

young trees, and thereby causes a crooked or twisted growth 

of the stem; and the Spruce-bud Tortrix, which has been 

responsible for the death of large areas of spruce and fir in 

New England, in conjunction with the secondary bark-beetles. 

The Pine-bud Worm develops from eggs laid by the moth 

at the base of the bud of the leader in May; the larva soon 

develops, enters the bud, hollows it out and burrows back 

into the twig, in which retreat it winters, renewing its work 

in spring, and continuing until the moth is hatched, finally 

causing the death of the twig. Other bud worms vary only 

in the time of development, some being double-brooded, 

but all work in somewhat the same manner. The oozing 

out of resin at the point of entrance, forming a smaller or 

larger, crusted, resin-gall, is a sign of the presence of the 

burrowing pests. Some, like the spruce-bud worm, live 

- on the outside and defoliate leaves, as do the large leaf- 

eaters. 

The leaf-rollers infesting deciduous trees usually feed only 

on the outside leaves and buds; the eggs having been laid 

at the base of the end-buds, the larve hatch just as the buds 

unfold, and the youngest leaves are at once eaten. Later 
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on the older ones are attacked, one or several being loosely 

or densely rolled and spun together for a retreat. The 

death of twigs, and even of branches, by drouth is the result. 

The only remedy for these bud pests is at once to prune 

the infested twigs as soon as the presence of the pest is dis- 

covered in May or June. Their detection requires close 

observation. With single valuable conifer species, it is 

possible to cut out the worm and clean out the burrow, dress- 

ing the wound with an antiseptic and with tree wax; if this 

be done in time, the leader may be saved. In the case of 

the open feeders, early application of insecticides is advised. 

The leaf-miners, which live inside the soft tissues of the 

leaves, skeletonizing them, are mostly much less injurious, 

and almost innocuous, except that they mar the appearance 

of the leaves. When developed excessively, the best rem- 

edy is to collect and burn the fallen leaves in the fall or 

spring, since in or among these the worms winter in specially 

constructed cases. 

Any number of minor pests could be cited in addition to 

the above. Moreover, from time to time, new pests, hitherto 

known only to the entomologist, or sometimes totally un- 

known, become prominent through unusual development. 

These will have to be combated by applying the principles 

described in this chapter. 



CHAPTER VII 

CARE: IN PLANTING TREES 

4 RACTICAL application of the physiological 

knowledge contained in the preceding chapters 

is needful at the very start, namely, when 

first establishing a tree. The first cause of 

trouble in transplanted trees and of death is not unfrequently 

to be found in the ignorance and lack of care exhibited 

before and during transplanting. Many trees set out are 

dead or are doomed to death before they reach the plant 

hole. 

Trans planting a tree from one site to another is a surgical 

operation during which the patient needs special attention. 

It is rarely, if at all, possible to take up all the fine root- 

lets with their root-hairs intact; these adhere closely to the 

soil particles, hence in the attempt to remove them a portion 

of the feeding apparatus is always mechanically destroyed. 

Next, the delicate root-hairs and fibrils are apt to dry out 

when exposed to the air, especially in windy, sunny, dry 

weather, and thus another portion of the feeding apparatus is 

lost; lastly, with larger specimens, the far-lying roots can 

‘practically not be reached and a third portion of the root 

system is cut off. Furthermore, if the plant material is 

shipped any distance, the vital activities are interrupted, 

temperature and moisture conditions may be unfavorable 

during transshipment and a partial drying out-of roots, 

buds, or foliage is the consequence. 
168 
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As a result of these losses the balance between crown and 

root, between consumption and supply of water, is disturbed, 

and, unless this’ balance is at once reéstablished by pruning 
at the top and by favorable conditions for replacement of 
lost parts at the root, a part of the crown must die. 

This trouble may be nearly or entirely avoided by trans- 

planting with a ball of earth, when the root system is not at 
all disturbed. This is usually practicable only with small 

plants; as a rule, transplanting is done with the naked roots. 
Care should then be had to take up as much as practicable 

of the root system, keeping it intact, using a fork rather 

than a spade, and keeping in mind that the root tips are the 

important part; then the roots should be immediately pro- 

tected against drying out by covering with moist soil, wet 

bagging, moss, etc., and be kept moist until the tree is reset. 

If it has not been possible to secure the entire root system 

practically intact, then a proportionate amount of the crown 

system should also be removed by cutting back branches, 

using at the same time the opportunity for correcting the 

form (see page 98). This pruning is best done just before 

setting the tree, or, more conveniently, at once after setting 

while the knowledge of the conditions of the root system is 

still fresh in mind. If it is neglected, parts of the crown 

will die and these may not be the parts we are willing to 

spare. It does not matter much if the pruning at the top 

were more severe than necessary; the opposite matters 

much more. 

When receiving nursery stock it should be opened at 

once in a shady cool place and the root packing should be 

examined. If it is dry and hot, the chance of securing a 

living plant is small. Nevertheless, by proper treatment 

plants may sometimes be recuperated ; some species especially 

will stand a good deal of maltreatment and are able to recover. 
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“Heeling” them in deeply in a trench under shade and in 

fresh soil, and drenching them thoroughly with water, keep- 

ing them drenched for a day or two, or even keeping them 

entirely submerged under water may restore what appeared 

quite hopeless material. Even if the leaves of conifers have 

suffered, so long as the buds are still fresh looking, the case 

is not quite hopeless if proper care is applied in keeping 

roots and tips moist, and especially if rainy weather 

sets in. 

Even if the buds of conifers are started, they can be safely 

transplanted, except the larch, which is sensitive in this 

respect. Broad-leaved stock, arriving after the foliage is 

out or with the buds started, is best stripped of its foli- 

age or deprived of the most forward buds to prevent wilting, 

and to give time for the roots to take hold before too much 

demand is made on the water-supply. 

_ In forest planting, where thousands of small trees are set, 

they are transported to the plant holes in a pail partly filled 

with water (better than a loam puddle), and the larger 

specimens should be similarly kept moist by various means 

on their way to the plant hole. 

The advantage of nursery grown trees over naturally 

grown stock from pasture or forest lies not only in the more 

symmetrical crown which the nurseryman can produce by 

proper attention, but in the more compact root system, with 

feeding roots close to the stem, which he can induce, and 

which enables him to take it up and preserve it more readily 

in its entirety. The value of so-called “transplanted” or 

“several times transplanted stock” lies in the compact 

stocky root system, and in the properly trained crown, 

produced by proper pruning at each transplanting. In 

purchasing nursery stock, therefore, we expect not only live 

roots and buds, but a good form of root system and crown. 
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Long, “leggy”? roots and spindling branch systems are 

undesirable. 

Knowing the ability of the tree to replace lost parts, and 

the conditions under which lost roots are most easily replaced, 

we can also prepare trees grown in field or forest for planting, 

either while they are still in place, or by the nurseryman’s 

method, transplanting them several times. 

Whenever, in taking up trees, roots are injured or broken, 

they should be pruned with a sharp, smooth, draw-cut, 

which is best made in such a manner that its face will be on 

the lower side. This is done to accelerate healing and 

avoid rot, which is more apt to start on lacerated wounds, 

and to induce formation of new root fibers around the cut 

surface. 

There is a great difference in different species as regards 

the abuse in handling which they can endure and the ease 

with which they repair damage. Generally speaking, those 

species which are good “sprouters”’, like willows, poplars, 

basswood, maples, catalpa — ‘“‘sap-wood trees’? — are apt 

to transplant “easily”, that is they require less care. Indeed, 

they can be planted as mere poles and, if conditions at the 

base are favorable for root formation, such poles will grow 

into trees; nor is there any reason to anticipate that such 

trees will not grow into full-sized and normal form, the 

frequently asserted fears to the contrary notwithstanding. 

The tap-root trees, like the hickories, walnuts, oaks, and 

some pines, offer difficulties on account of their deep-going 

roots unless prepared beforehand by repeated transplanting 

and pruning, or by root-pruning in place while young. 

Some few other species, either on account of insufficient 

ability to make new feeding roots or on account of excessive 

transpiration from the foliage, are transplanted with difficulty 

and for success must be prepared by root-pruning or severe 
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cutting back. Such species are, besides the various hickories 

and other nut trees just mentioned, the magnolias, beeches, 

persimmon, and nearly all conifers, which are noted for 

the paucity and delicacy of their root-hairs and the ease 

with which these dry out, while their recuperative power 

is small; hence they require the greatest care in handling 

from the nursery to the plant hole. There is, then, consid- 

erable variation among the species, calling for more or less 

care in handling them, although with properly prepared 

nursery stock only the following simple rules need to be 

observed in order to be successful. 

In setting a tree into a new position care should be had 

to make it easy for its roots to resume their function and to 

recuperate and form new rootlets as soon as possible. Three 

conditions are favorable to this object: szfficiently loose soil, 

sufficient supply of water, and close contact of soil and root. 

Plant holes are usually dug too small. Roots are often 

crowded into narrow space, offering a limited feeding area, 

and find themselves placed against the hard sides of a lazy 

man’s hole. Make the hole twice as large in circumference 

as seems necessary and fully as deep, so as to secure a com- 

fortable amount of loose soil for roots to grow into. If 

practicable, the hole should be dug in the fall when the dug 

soil will be comminuted by the winter frost, and be in best 

condition for planting in the spring. 

If the soil is not of satisfactory consistency or composition, 

supply a better soil, garden mold, or sandy loam, at least 

enough to imbed the outlying rootlets. This is especially 

often necessary in street-tree planting. If there are good 

and poor layers of soil coming out of a plant hole, keep them 

separate and fill back in such a manner that the best soil 

comes to the use of the rootlets, the poor layers on top and 

near the trunk. Soil from an old pasture or from along the 
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roadside, paring off the sod, and, if need be, with sand 

added, or well decomposed humus from a swamp, furnish 

good material for filling in. Rotted sod may also be placed 

at the bottom of the hole to enrich the soil. 

Manure of any kind is much better kept away from roots; 

it is apt to do more harm than good, both mechanically and 

chemically. But if extra care is desired, a mulching or top 

dressing to the depth of two or three inches with well-rotted 

manure, spent bark, leaves, or other litter is commendable, 

as it prevents evaporation from the soil more persistently 

than even cultivation. Stones may also be used for this 

purpose. If manure is to be placed in the hole to enrich 

the soil, and especially to increase its water capacity, make 

sure that it is weli mixed with the soil and kept away from 

direct contact with the roots. 

Especially in planting street trees, the depth of the hole, 

and improvement of the soil is essential. A hole three 

feet deep, and an area of four square yards of prepared 

soil and an open space of at least one and a half yards un- 

paved and cultivated, are the proper conditions for city 

trees. 

Different species, we must repeat, make different demands 

on character and depth of soil (see Chapter IX), and hence 

more or less care in the preparation of the soil is required 

for different species. 

In actually setting the tree, the first care is not to set it 

too deep. Many trees are lost from this cause, suffocation 

resulting by removing the respiratory organs of the roots 

from access to air. That shallow-rooted species especially 

do not like to have their roots deeply buried is natural, but 

is often not realized by the planter. Deep-rooted species 

also have some shallow roots specially designed for respira- 

tion and these must be kept near the surface. The proper 

Z- 
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depth is that at which the tree had stood in its original site, 

which usually can be readily recognized by a color line at 

the base of the stem. If planting in very light soil, which 

is easily penetrated by air, the tree may without harm be 

set somewhat deeper to allow for settling. In such soil, to 

set the tree too high is even more detrimental than to set it 

too low. 

To secure the proper depth, fill in some of the soil, mound- 

ing it up and firming it at the center of the hole to nearly the 

height at which the tree is to stand; then, placing the tree 

over this mound, arrange its root system in natural position, 

and have an assistant (two can plant with more satisfaction 

than one) place some soil lightly over the outlying roots, 

while slightly pumping the tree up and down to get it just 

in the proper place; but one must be careful not to have 

too much soil on the roots or to pump too vigorously, thereby 

tearing off rootlets. Then, first fill in near the stem suffi- 

cient to make the tree firm, and then proceed to fill in over 

the feeding roots. It is in this part of the operation that the 

final success lies: to bring rootlets and soil in closest contact 

must be the aim; it is attained by using fingers and hands, 

or else by judicious use of water, small quantities at a time, 

which will wash the soil particles between the rootlets. 

The use of water requires judgment and is in part influ- 

enced by the character and condition of the soil. In loose, 

sandy, well-drained soil an excess of moisture can hardly 

be obtained. Here, generous application of water during 

-and after planting can only be beneficial. But in a compact, 

stiff, caking, clay soil, a free use of water is apt to lump the 

soil and prevent close contact with rootlets, leaving air 

spaces between roots and soil; finally, a superabundance of 

water without chance of drainage at the bottom may induce 

rot. In such situations, for best results, make the holes 
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deeper than usual, and fill up with looser soil, perhaps mix- 

ing in sand with the clay. Or, at least, exercise care in 

the use of water, not giving more than the soil can readily 

absorb. In general, avoid applying water while planting 

if the soil is fresh and moist, except towards the end of the 

operation, when, before filling in the last two inches or so, 

a deliberate dose may be applied and, after it is soaked in, 

the planting may be finished by firming the soil well with 

the foot and completing the filling of the hole with loose 

soil. Then a few stones, or light mulch, or other cover 

(see page 173) may be placed over the planting ground to 

keep it cool and moist. If dry weather follows, water and 

cultivate. If rainy weather follows, it may become desir- 

able to remove the mulching in order to avoid choking. 

While most trees and shrubs will stand watering all over 

with a sprinkler, and will be grateful for it, the broad-leaved 

evergreens, like rhododendron, resent it, and their foliage 

is apt to “burn,” turning brown. 

If need be (according to size), the trees may be staked to 

keep them undisturbed from swaying winds, and to give the 

root system a chance to establish itself, taking care that the 

tree is attached to the support in such a manner as not to 

be injured by rubbing off the bark in the swaying of the 

wind. Many trees are lost by neglect in staking them, when 

by swaying, contact between soil and root is disturbed, and 

the latter dries out, or else is broken off. 

When planting in fall, especially with smooth-barked 

trees liable to sun-scald, it may become desirable in exposed 

positions to protect the bark by a V-shaped guard or a lath 

screen or a rope of straw, which prevents the drying out. 

Such care in planting, as described, is not by any means 

always taken or always necessary to attain success. Under 

favorable conditions of soil or weather, with vigorous species 
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or specimens, and especially with smaller-sized plant mate- 

rial, less care will still produce satisfactory results. The 

experienced tree planter will know how far under given 

conditions he may neglect the precautions. The forester 

who plants by the thousand or million cannot afford to ob- 

serve all the rules, but then he does not expect to have all 

his trees live. Planting perhaps twenty-five to thirty per 

cent. more than he expects to start, and ten times as many 

as will survive until harvest time, and choosing young small 

plant material, he reduces the need of attention to the 

details. The planter of street and lawn trees, however, 

who desires each tree to live will be the more successful the 

closer he follows the details and the spirit of the ideal method 

described. 

The question as to proper time for trans planting has been 

discussed ever since the age of the Greeks and Romans. 

Theoretically speaking, trees may be transplanted any day 

in the year, if the proper precautions are taken, but prac- 

tically, it will be well to choose a time when the least care 

is needed, 7.e., during the period when vegetation is at rest, 

fall, winter, or early spring. 

Considerations of weather may influence the choice in 

different localities: in regions with well-marked spring and 

summer rains, spring is the best time; in regions with dry 

spring and rainy autumn, fall planting is indicated; misty 

or rainy days are, of course, most favorable, except possibly 

in compact clay soils. 

Physiological reasons make it desirable to choose a time 

when, shortly after planting, root growth is most active. 

This consideration would indicate the fall as the most fav- 

orable season for deciduous trees, since with them root 

growth continues into the winter, and besides, the absence 

of transpiring foliage avoids a drain of moisture such as is 
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experienced in conifers. A cool, moist September calls 

for earlier, a dry and warm month for later planting, and 

if drouthy conditions continue, the planting is best deferred 

to the spring season. 
The best time for conifers, which terminate root growth 

early in the fall, and retain their foliage during winter (with 

few exceptions like Larch, Bald Cypress, etc.), is shortly 

before vegetation starts anew in spring, the roots beginning 

their activity before the buds. 

If planting in summer becomes necessary, this is best 

done after the period of rest in the root activity, which occurs 

in the driest month, varying with the seasons, but in general 

occurring in July to August. Some have advocated trans- 

planting conifers preferably in August, but there is no 

special reason for this preference except the lull in the vege- 

tative activity, and the weather conditions may often be 

the opposite of favorable at that season. It is successful 

when rainy weather follows. 

Winter planting should be practised only when it is to 

be done with a ball of earth which can then be frozen, per- 

mitting transfer without disturbance of root system. 

The frost-heaving which is apt to occur in high elevations 

and northern latitudes when trees are transplanted late in 

the fall can be prevented by placing sod or other mulching 

around the tree. 

The size of the plant material influences the success of 

the planting more than is realized by many planters. The 

desire to secure a tree of good form and size is often better 

subserved by planting a small one and biding the time 

needed for its growth than planting at once a larger size. 

There are two reasons for surer success of smaller trees, 

namely, the fact that they can be more readily taken up 

without loss of root, and because the necessary care in their 
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transportation and setting out is more easily applied, the 

small damage, if any, being more readily repaired. Yet, 

but for unforeseen accidents, if all the care is used which 

we have recommended, there is no reason why an experl- 

enced tree-planter should not make a success of every trans- 

plant as far as keeping it alive is concerned, especially if the 

trees are properly prepared for transplanting (see below). 

It must, however, not be overlooked that size means expense 

and only he who does not shirk the latter can make sure of 

success. Still, there are objections to transplanting very 

large trees, in that a considerable amount of cutting back 

must be done and it takes many years before the satisfactory 

form is reéstablished. Especially conifers, which, as a 

rule, do not admit much pruning, are best planted in small 

sizes unless they can be moved with a ball of earth. Yet 

the writer knows of a case of successful moving of a whole 

avenue of Norway spruce, thirty to forty feet in height, 

without such precaution. 

As a rule, while for forest planting two- to five-year-old 

plants are preferred, the street planter will wish to set trees 

which have carried their crown above man-height or nearly 

so, and the lawn planter may also best remain within these 

limits. The transplanting of larger trees than eight to ten 

feet at most in height is a specialty which is better left to 

experienced hands. It requires time (two or three days), 

labor (eight to twelve men), and expense, which should not 

be lightly undertaken, especially as it is doubtful in result. 

It is best done with trees prepared for the operation. 

Large trees— the writer has transplanted centenarian 

oaks successfully — may be and should be prepared for 

the operation by digging a ditch, two or three feet wide, 

around the tree at a distance proportionate to its size, cut- 

ting through all the side roots, leaving the tap-root, if any, 
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intact, filling the ditch with rich garden mold or loam, 

and keeping it well watered. At the same time the tree 

must be suitably braced, and proportionately cut back. 

New feeding roots will be established in the rich mold. 

Within a season or two the tree is ready for transplanting 

with a compact root system. It is then best taken up with 

a ball of earth, leaving the new roots undisturbed and, 

where practicable, freezing the ball of earth around them. 

In setting such trees, secure bracing is one of the main points, 

so as to avoid swaying by the winds. 

It is sometimes possible to find large trees fit for transplant- 

ing under such conditions as to make the preparation just 

described unnecessary, and to permit taking up practically 

the entire natural root system, just as from a nursery bed, 

and to transplant with naked roots. But this requires still 

greater care, and since in moving very large trees a consider- 

able amount of mechanical apparatus for safe transporta- 

tion is required in order to prevent injuries, special wagons 

being patented for the purpose, this is altogether a piece 

of work to be entrusted to a specialist, although by keeping 

in mind tree physiology as explained, there is no difficulty 

in it. Increased care not to expose the roots to the air is 

required for conifers, and in these, success can only be ex- 

pected with small sizes, or with medium sizes when the 

roots can be kept in continuous soil envelope. 

Altogether, the use of large trees is advisable only in rare 

cases; it is expensive and uncertain in results at best, 

although some experts seem to be more than usually 

successful.’ 

Perhaps a few words regarding spacing of trees, in addi- 

tion to what has been said in regard to spacing of street 

1 See Isaac Hicks & Son, Westbury Station, N. Y., and Peterson Nurs 

ery Co., Chicago, who make a specialty of transplanting large trees. 
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182 Care in Planting Trees 

trees, will not be amiss, for it is a difficult question, and 

rarely discussed with good reasons. 

The object to be attained and the character of the plant 

material must form the basis for consideration. In forest 

growing, with small plant material, where the immediate 

object is as soon as possible to secure a close soil cover, 

and the ultimate object to secure branchless boles, the spac- 

ing is kept between three and six feet, rarely wider, whereby 

both objects are best secured, when of the 1,500 to 5,000 plants 

set out on an acre, not more than 250 to 350 are expected 

or allowed to live till harvest time. 

In ornamental planting we have to consider also the 

immediate and the future effects, which, through the growth 

of the trees, change continually. The landscape gardener 

must foresee the ultimate relations into which the plant 

material will grow, the final sky line which it will produce, 

but if he planted solely with reference to that future, he 

would miss producing immediate, or at least early, pleasing 

effects. Like the forester, therefore, he must plant more 

than is finally to remain. He deliberately designs to remove 

at the proper time some of the trees which he has set out 

in order to produce effects before they have attained their 

full stature. The failure of the future manager of a park 

in applying the axe at the proper time has spoiled the artistic 

design of a Downing in the Smithsonian grounds in Wash- 

ington, and is spoiling many other parks in this country, 

wherever a monkey love of trees on the part of the public 

has tied the hands of the manager and he dare not disturb 

the original planting. 

There are two methods of "sing trees in ornamental plant- 

ing, namely, either in groups, or in single specimens. Closer 

spacing is indicated in the former, wider spacing in the lat- 

ter case. Where specimen trees are planted they should 



Care in Planting Trees 183 

have ample space, so as to avoid all interference and give 

ample distance from disturbing effects. To gauge its 

proper space, the planter must be somewhat familiar with 

the spreading habit of the species, which may vary from 

ten feet for many of the smaller conifers, to a hundred feet 

and more for the spreading oaks. The space between 

may then be filled out with temporary specimens, which 

must be removed as soon as they begin interfering with the 

favorite, or else with low shrubbery. 

For streets and avenues, where not the single specimen, 

but a row loosely connected is desired, a distance of at 

least thirty to forty feet will suffice for the majority of species 

that are usually planted, and leave enough space to permit 

free circulation of air and light. With low trees this may 

be reduced to fifteen to twenty feet. Contrary to orthodox 

belief, the writer would not hesitate for the sake of quicker 

shading effect, to put temporary trees half way between the 

permanent ones, even of a different species, to be removed 

when the latter require it. But, to be sure, the same lack 

of judicious use of the axe at the proper time, as is usual in 

the parks, is apt to frustrate the results of such a plan. 

When planting groups, where not the form of the single 

specimen, but the combination of foliage of different kind 

is sought, when a judicious combination of shade-enduring 

slow growers, and light-needing rapid growers is made, a 

distance varying between five and fifteen feet, and with low 

shrubbery even closer, will usually be found satisfactory. 

The tendency is always to plant closer than desirable, nor 

is it objectionable, provided the planting is thinned out at 

the proper time by the use of the axe or by removing and 

transplanting undesirable or interfering parts. 
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CHAPTER VIII 

Est BEaAIe EORESTRY OR WOODLAND PARK 

MANAGEMENT?! 

| HE beautiful must be taken care of; the useful 

will take care of itself.” 

It is questionable whether this remark of 

Goethe’s is as true to-day as it was in his 

time. It seems that we have entered upon a period when 

the esthetic aspects of our surroundings occupy us almost 

to the extent to which the old Greeks were accustomed to 

develop them. At least, a momentum has been set up by 

the preachers of the beautiful which bids fair to carry us on 

in this direction with little effort. 

Forestry as a useful occupation has struggled hard, if 

not as yet in vain, for recognition in this country; it is prac 

tically still an unknown art, and now we are already discuss- 

ing esthetic forestry. Forestry is, in the first place, not one 

of the esthetic arts, but an industrial art, the object of which 

is similar to that of agriculture; namely, the management 

of the soil for the production of wood crops. Yet the nat- 

ural beauty, the sylvan charm and woodsy flavor of a forest, 

suggest readily the esthetic element which stimulates our 

artistic sense. Indeed, sylvan beauty is an “inevitable by- 

product of the forest.” 

Even the forester, whose business it is to grow logs rather 

‘Parts of this chapter were published before in Second Report of the 

American Park and Outdoor Art Association, 1808. 
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than trees, whose idea of a forest is a mass of trees like a 

massed army, straight, tall, stripped of all unnecessary 

branches, cannot close his eyes entirely to the beauties of 

the object of his industrial activity. Hence the foresters of 

Europe who manage forest properties mainly or merely for 

the money revenue that may be derived from the sale of 

timber have in many instances had an eye toward the utiliza- 

tion of the artistic elements at their disposal, at least in some 

corner of their districts. 

In England, the artistic aspects of forestry have probably 

become more prominent than on the Continent, the rich 

landed proprietors holding their woodlands mainly for 

game preserves and pleasure grounds; their forest manage- 

ment becoming more and more park management. But 

it has been reserved for our people, even before industrial 

forestry has become an established art, to set aside for park 

purposes immense woodland areas, where the practice of 

esthetic forestry is called for. 

The various national parks belong to this class; into which 

has also fallen the forest preserve of the State of New York, 

although originally designed for quite a different purpose. 

The Metropolitan Park system of Boston also comprises 

large areas of native woodlands which it is intended to leave 

as such for pleasure purposes, so that we may speak of them 

as forests in which esthetic forestry is to be practised. Here 

perhaps for the first time we find a conscious attempt at 

making the esthetic side in forest areas paramount on a 

large scale. 
In other large parks, like Central and Bronx Parks in 

New York, Forest Park in St. Louis, and Soldiers’ Home in 

Washington, small areas of forest growth are left to natural 

development, or at least they are natural woodlands, in- 

tended so to remain as far as the park managers may permit. 
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In the larger woodland parks, finally, such as the Adiron- 

dack Forest Preserve, the rational manner of carrying an 

esthetic forestry is, after all, that which the German forester 

practises in those places where a large community has ready 

access to his industrial forest, and uses it incidentally as a 

pleasure ground. He has regard to both the material and 

esthetic interests of the forest, managing it for wood-crops 

and revenue without overlooking the pleasure it may afford; 

making it accessible by wagon and foot, providing springs 

and shady nooks with rustic resting places, and combin- 

ing, as architecture usually does, the beautiful with the 

useful. 

The forester’s road system may be none the less perfect 

from the purely utilitarian view because it meets the demands 

of art; the by-paths into the depths of sylvan recesses 

are not less useful because they may be made with due 

regard to pleasant windings and easy travel; the thrifty, 

young plantation will present aspects of beauty as well as 

of interest to the visitor not less delightful because of the 

frankly acknowledged purpose which it is finally to serve. 

Even the well-conducted logging operation will have its 

attraction to him who is not saddled with a monkey love 

of trees. Some of the picturesque effects of the crooked 

and gnarled specimens of oak and beech, the true forester 

will, to be sure, reduce to a minimum, but in the inspiring 

sublimity of lofty boles he will substitute other effects not 

less artistic because the utilitarian object is apparent. Fi- 

nally, the beauty of a well-conducted forest management 

with its system and order in the forest, as well as in the books, 

will appeal to the thoughtful visitor and, if he finds that all 

this pleasure can be had for nothing, nay, with a financial 

benefit, by which his taxes are reduced, he will bless those 
esthetic idealists, who starting from an entirely opposite 
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point of view have taught him to combine industrial and 
esthetic art, pleasure, and profit. 

In the smaller woodland parks and woodland portions 

of city parks, such management is probably rarely prac- 

ticable, hence not a forester but a park manager and 

landscape gardener is here in place. 

A pleasure forest or park woodland is quite different 

from the usual pleasure park. Both the objects and the 

methods of treatment are different. The park is to give 

pleasure mainly by its artistic elements, the forest or wood- 

land mainly by its natural elements; the park exhibits art 

with a superimposition of naturalness upon artificially 

created or preserved groups of trees; the pleasure forest 

relies upon its natural naturalness, with merely a helping 

hand toward artistic appearance. 

Hence a let-alone policy is much more desirable in the 

forest than is possible to permit in the park. But, while 

the proper principle in the woodland park is to let Nature 

take its course, that does not mean that man should not inter- 

fere with Nature, for Nature is not always esthetic, she 

creates many things that are not beautiful, and leaves undone 

many that man conceives as enhancing natural beauty, 

for Nature works without object, not even the object to 

please. Hence the axe and saw are constantly in demand, 

here to remove a stag-headed tree that has lost its beauty 

and interferes with a better progeny, or an old trunk that 

is not only ugly in its unsoundness, but breeds the enemies 

_ of the healthy; there a sprawling limb needs lopping, or 

even a healthy tree or group of trees must be invaded to 

free a rarer component of the forest which is being choked 

out by its sturdier competitors. There is no part of the park 

that really requires more judgment in its treatment than 

this natural woodland. 
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While the well-meaning but poorly-informed tree-loving 

public improperly resents the interference with Nature, 

advocating the extreme let-alone policy, the park manager 

may fall into the other extreme of trying to assist Nature 

too much. The mistake which otherwise good park man- 

agers are apt to make is that they transfer their conceptions 

which fit the tree on the lawn to the tree in the forest. The 

tree on the lawn, single or in groups, we admire for its sym- 

metrical individual form, which is secured by preventing 

interference on the part of neighbors. In the forest it is 

not the individual, but the ensemble, that pleases. Thus 

the asymmetry of the whole is to be considered rather than 

the symmetrical development of the individual. Here the 

trees should be rather crowded so as to assume the type of 

the real forest-grown tree. Pruning to form would here be 

out of place and the orderliness of the formal park a hope- 
less mistake. 

Nevertheless, improvement and assistance to Nature is 

by no means excluded, but here we must let Nature lead 
and only follow her up to correct her esthetic errors; while 

in the formal park the landscape gardener must be positive, 

here his art must be subordinate, confined almost entirely 

to negative measures. 

Each forest in its virgin condition exhibits a different 

type according to its composition, and so each woodland 

park may differ and yet fulfil its function; in other words, 

no hard and fast rules as to its appearance can be laid down. 

If a bit of hemlock forest has luckily become part of the 

park, or a growth of pine or spruce, it would be poor taste 

to disturb their “purity” by introducing admixtures or 

undergrowth. In the very monotony of the dense conifer 

forest, with its tall clean symmetrical shafts of even develop- 

ment and its somber shade excluding all undergrowth lies 
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its distinctive charm and grandeur. On the other hand, the 

hardwood forest with its variety of mixture demands 

variety of development in its component members and 

shrubbery in varied form. Between these two extremes 

all kinds of gradations are, of course, conceivable: the com- 

position and age of the particular growth will justify more 

or less close approach to the one or the other type which 

the park manager should maintain. 

There are at least three directions in which his judgment 

must be exercised; first, as to the location of the woodland 

park portions; if there be any choice, secondly, as to the 

outlines of these portions; and thirdly, as to the composition 

and interior form. 

Usually, perhaps, when natural woodlands are included 
within park areas there is but little choice as to their loca- 

tion; it is preordained, and only when new plantings are 

to be made is such choice possible, except that the existing 

woodland can be altered in its aspects and extent. 

Where the entire park is a natural woodland, it should be 

the aim to bring into it as much variety as the character 

of the forest type permits. Variety pleases, not uniformity. 

Dense thickets here suggest the depth and distance of the 

wild woods, and even in a small area make the size appear 

greater and extend its limits in imagination. A dense stand 

of clean boles without underbrush suggests the mystery of 

sylvan solitude; while a more open stand with a grassy floor 

invites one to a ramble among the trees leading to small 

openings of grassy glades, or, if possible, to a formal park 

with lawns and shapely single trees in groups. The treat- 

ment, of course, is somewhat dependent on the size of the 

whole, each separate type requiring certain proportions in 

order to be effective. Too much variety on a small area 

may become undesirable because unnatural. 
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In a formal park, the dense parts are best disposed on the 

outskirts, which aids in increasing the feeling of distance 

and in excluding the outer world; but in larger parks an occa- 

sional belt of natural woodland within its borders adds to 

the ‘“woodsiness” of the whole. 

Where natural woodland is skirted by lawns or grassy 

glades, particular attention is to be paid to the character of 

the outlines. While there is not necessarily an objection 

to a straight division line between the two types, an uneven 

line is, as a rule, more pleasing. A change from the open 

glade into an open stand on a more or less straight line is 

indicated with a coniferous forest, which, if young, will 

have its boles beset with branches to the base, or, if older, 

with its straight, uniform trunks standing separate, will 

bring out the contrast between its dark recesses and the 

sunny outside. With the deciduous and mixed woods, 

undulating lines will usually be found more pleasing and, 

if possible, the undulations should generally be deep, jut- 

ting out with sharper angles into the open, with gentler 

roundings on the sinuate portions, the juttings out being of 

varying lengths. 

These outlines should be kept as dense as possible with 

undergrowth in the projections; only in the sinuous parts 

should they be more or less open, inviting to their cool shade. 

The form of the outline should to some extent follow the 

contour of the land (unless it be flat), rounding hillocks, 

following up ravines, and encircling depressions. ‘There is 

need of constant attention and use of the axe, to keep the 

outlines dense and in good form. 

If any planting is to be done on the woodland border to 

effect the gradual change from the formal park or garden 

to the natural wood, great care should be used in the choice 

of material, especially avoiding violent contrasts and select- 
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ing as far as possible species of native growth, or at least 

closely related to those which occur in the woodland itself, 

and such as are surely adapted to climate and soil. In 

studying the native flora, suggestions will readily come. 

If the object is to fill out an open growth at the base, it is 

essential to plant only shade-enduring trees and shrubs, such 

as the Rhododendrons (e.g. R. acerifolium and alnifolium), 

Azaleas, Philadelphus, Daphne and Privet, and some of the 

Viburnums among the shrubs; and of trees the Yew, Holly, 

Spindle-tree, Blue Beech, Ironwood, Dogwood, with such 

small trees as Service-tree, White and Black Thorn, and 

Mountain-ash. In front and in the more open places may 

be planted some of the more light-demanding shrubs. 

Although the interior is to be left to Nature as far as pos- 
sible, yet it requires the correcting hand of man in improy- 

ing the composition. It goes without saying that decrepit 

and crippled specimens and all dead wood must be removed, 

for these are unsightly features; but occasionally malforma- 

tions, such as a gnarly oak, or a low-topped, spreading beech, 

may recommend themselves for retention on account of 

their picturesqueness. 

We have to realize that constant change is the law of nature, 

and that therefore a natural woodland never remains as it 

is, any more than does a formal park; nor can we in any 

way avoid the change, although we can give it direction by 

the timely use of the axe and possibly of the planting tool. 

In a previous chapter it was pointed out that the differ- 

“ent species of trees can be classified as to the amount of 

light they need or of shade which they can endure. In 

addition, we can also classify them according to the persist- 

ency of height growth and, to some extent, to the persistency 

of life. With such classification of the species which we 

find in our woodland, we can predict the likelihood of the 
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permanency of our composition. We can make sure, for 

example, that the tolerant and persistent growers, such as 

the beech, the sugar maple, the holly, the hemlock, the firs 

and spruces, will be able to hold their own in the struggle 

for light and air-space; while such extremely light-needing 

and not persistent growers as the aspen, white birch, black 

locust, soft maple, will soon be crowded out; finally the light- 

needing and yet persistent growers, like the Tulip tree, the 

oaks, the Yellow Birch, and the pines, if their heads are once 

above their neighbors, will be able to maintain themselves. 

With such knowledge we can formulate the general policy, 

namely, to reduce more or less rapidly the short-lived, light- 

needing species, which cannot maintain themselves in a mix- 

ture; and to keep the last-named species with their heads 

free and preferably in small groups, when the central ones 

at least will maintain themselves, those on the outside of the 

group succumbing gradually and being removed as dead 

wood. In this way these species have maintained them- 

selves in the natural forest, otherwise the shade-endurers 

would occupy all the ground, where not prevented by unsuit- 

able soil conditions. These latter alone will insure per- 

manency and should in most cases form the bulk of the 

woods, for in addition to permanency they also furnish the 

best protection to the soil by their shade and abundant leaf 

fall. 

There is one other feature influencing permanency which 

is often overlooked. Much of the woodland of hardwoods 

or deciduous trees which comes into park use is composed 

of coppice, 7.e., sprouts from the stump, the trees having 

been cut again and again and being replaced by stool shoots, 

not seedlings. Such stool shoots are of the nature of branches 
from the original bole, and do not grow in the same manner 

as do trees which grow from seedlings. Although develop- 
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ing very rapidly at the start, they cease in height growth 

much sooner than seedling trees. In addition, not only 

have the stumps usually been injured by careless axemen, 

but such woodlands have generally been burned over re- 

peatedly, thus injuring the stumps by fire; as a result decay 

has set in, and it is difficult to find really healthy stumps. 

The sprouts may nevertheless grow up into quite respect- 

able trees, but they are on an unstable basis and are short- 

lived. The woodland parks of the Boston Metropolitan 

park system are probably largely made up of such sprout- 

lands. 

The proper policy here is to gradually replace sprouts by 

seedlings, either favoring volunteer growth of the latter or 

deliberately securing them from natural seeding of the 

sprouts or by planting. In this planting, the light re- 

quirements of the species used must be carefully considered. 

Moreover, it must not be forgotten that the seedlings grow 

more slowly than the sprouts, which, therefore, are vigorous 

competitors and must be kept constantly in check until the 

planted specimens are well established and can take care 
of themselves. 

In the selection of plant material, the possibility of new 

introductions is offered, but, while variety in composition 

pleases, yet the choice must be made with circumspection, 

not only as regards the capacity of permanent mainte- 

nance, but of adequacy. ‘Beauty must be true, good, and 

adequate”: the new introductions must be adapted to the 

locality, preferably indigenous or, at least, not entirely inhar- 

monious with the main body of the woods, they must have 

elements of form or other qualities which make their intro- 

duction appear natural and desirable, and they must be 

adequate to the effect desired. If, for instance, coniferous 

growth is absent, some shade-enduring spruces, firs, or hem- 
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locks may come in, singly and in groups, especially in 

glades and depressions, or, where an opening exists on an 

elevation, the light-needing pines and larches may find a 

place. 

Whatever may be true in the formal pleasure park, in 

the pleasure forest it is not beautiful to plant all kinds of 
trees in all sorts of places, merely for the sake of variety. 

The great charm of the pleasure forest lies in its naturalness. 

We must insist again that naturalness is the object of the 

woodland park. Hence in thinning out we would not, as 

is recommended by some, cut with reference to the individ- 

ual merit or beauty of the single tree, removing interfering 

trees to allow it to develop freely. On the contrary, except 

to prevent suppression of specially desirable species or indi- 

viduals, natural adjustment should be allowed to take its 

course, the axe correcting rather than directing development. 

Nevertheless, we want to have it well understood that 

“whether in woodland or plantation, the work of the axe 

is never completed; it is vandalism to lay it away.” The 

cutting must, however, be done under a well-conceived plan, 

with a knowledge of what its effect should be and will be. 

It is usually best to select and mark in summer the trees 

to be cut, for then conditions of the leaf canopy — the decid- 

ing feature—can be easily seen, but the actual work of 

removal is better left to the winter months, when it inter- 

feres least with the pleasure of visitors. 

While orderly appearance makes necessary the removal 

of the fallen leaves from lawns, it is worse than waste of 

time to do this in the woodland park, unless necessitated by 

the warfare on some insect pest. 

As regards the insect pests, it is evident that spraying is 

practically excluded, and hence collecting, mechanical 

destruction, or baiting are the only practical measures. 
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So great a variety of conditions are possible in such wood- 

land parks, that it is well-nigh impossible to give specific 

rules as to their management and only the general principles 

can be laid down, upon which with judgment the park man- 

ager must base his operations. 



CHAPTER IX 

CARE IN THE CHOICE OF PLANT MATERIAL 

*9LTHOUGH this book is not designed to be a 

guide in the laying out and planting of grounds, 

it seemed nevertheless germane and desir- 

able to add a chapter on the selection of plant 

material, inasmuch as the after-care is to some extent influ- 

enced by the original choice of trees. Much trouble can be 

avoided in caring for trees, if the right kinds of trees have 

been planted, since, as we have seen, the different species 
are more or less liable to damage by insect pests, fungi, 

and other injury, are more or less resistant, are more or less 

hardy, more or less adaptable to unfavorable situations, 

more or less easily kept in satisfactory form and condition. 

To be sure, if we were to plant only those which are 

entirely free from troubles, the list would be a small one, 

and the gratification of our tastes would be scanty. Yet 

one should at least know what to expect by going beyond 

this select list of the few species. 

Looking through the following enumeration we shall 

find that, after all, a large number of species are practically 

free from trouble, if properly placed and tended. We must, 

however, realize what has been intimated in another chap- 

ter, namely, that insect pests and infections, 7.e., fungus 

diseases, have an opportunity for spreading when the same 

host plant is multiplied. A city of elms, for example, is 

naturally apt to become a city of elm-beetles, the elm other- 
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wise being no more subject to insect pests than many other 

species which are supposed to be immune, because the 

opportunity for extraordinary multiplication of its enemies 

has not been given. 

General Considerations. In addition to economic tree- 

planting for orchard and forestry purposes, which lie out- 

side the scope of this book, there are three objects for which 

trees are planted, namely, shade, ornament, and botanical 

interest. The selection of plant material will in the first 

place be influenced by the prominence which one or the 

other of these objects may assume, and it will in addition 

be circumscribed by the situation and space at command. 

Different points of view will guide the selection for street 

and avenue planting, for planting in yards and small places, 

for planting on lawns in small or large parks, and for plant- 

ing with special purposes in view, like the binding of shore 

or dunes. 

In all cases, however, except where the botanical interest 

—1.e., the collection of specimen trees—is uppermost, 

the two paramount considerations are adaptation to climate 

and adaptation to soil. 

While in street planting and in public parks, only trees 

of proven adaptability should be used, in other cases experi- 

ment is not excluded, although there should be at least a 

reasonable expectation of success to warrant the choice, 

which should be made with a knowledge of the points dis- 

cussed in Chapter III, concerning the selection from local- 

— ities of the most unfavorable climate in which the species is 

at home, or at least from a locality which compares most 

nearly to that to which the specimen is to be transferred. 

As regards adaptation to soil, we must emphasize again 

that in most cases physical conditions, especially of water- 

supply, are of more moment than chemical composition; 
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and that all species thrive best on one kind of soil (see page 
24), but some can be grown under less favorable conditions; 

enduring, however, not preferring, as some would have it, 

drier or wetter situations and shallow soils. 

While, for the start of the tree, the soil in the plant hole can 

be improved, it must not be forgotten that, in most cases, 

the tree must eventually grow into the native soil, in which 

it must be adapted to help itself. Especially is this true in 

regard to the depth. There exist, however, wrong notions 

as to the depth of soil needed: a soil of four to six feet is 

deep for most species, and if fissured rock underlies the sur- 

face soil at from two to three feet, the conditions are favor- 

able enough for adaptive species, even with deep-going roots, 

the roots penetrating into the fissures which form good 

drainage channels. Only when impenetrable layers of rock 

or ground-water lie within two or three feet from the surface 

will species with tap-root or heart-root fail to thrive, eventually 

showing the effect in rapidly tapering and spindling form. 

In streets, the natural deficiencies of the soil are further 

accentuated by such disturbances of water-supply as the 

impediment of pavements, and the underground drain pipes, 

etc., under which conditions hardiness and adaptiveness as 

regards root development are naturally most essential. 

We should here again lay stress upon the fact that there 

is a more or less close interrelation between soil and climate, 

and that the one can in part compensate for the other; 

that is to say, a poor soil (as regards water-supply) will 

accentuate the deficiencies of climate, while a deep, well- 

watered, well-drained soil will make it possible for species 

to endure climatic ills to which they would succumb under 

less satisfactory soil conditions. Hence hardiness is, at 

least in part, dependent on soil. 

Similarly, there may be provided some natural or artificial 
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protection which may enable a specimen of a half-hardy 
species to endure adverse climatic conditions. And, finally, 

there is such a thing as individual hardiness, a given speci- 

men enduring what the species in general may not be ex- 

pected to survive. 

Again, local variation of climatic conditions, due to aspect 

and protection against winds, is quite remarkable. Thus 

the north or the south slope, the top of a hill or a depression, 

often produces sufficient difference to enable a species to 

thrive in the one and not in the other limited locality, 

although the two may be only a few hundred yards apart. 

We may not, therefore, draw valid conclusions from single 

observations, and the word “hardy” may only be under- 

stood in general terms. 

For determination of the likelihood of hardiness, we have 

referred to a publication of the Canadian Experiment 

Farms, by Dr. Wm. Saunders, in which are given the results 

of long-continued tests of a very extensive list of trees and 

shrubs in the untoward climate of Ottawa, Manitoba, and 

the Northwestern Territories.' 

Besides the two paramount considerations of climatic and 

soil-adaptation, the following points will enter into the 

selection of plant material. 

t. Ornamental value; which depends upon outline, habit 

of growth, and final form of crown, as well as upon character, 

shape, arrangement, and color of foliage and bark, the 

autumnal tints to which it changes, and, although in a minor 

degree in trees, on flowers, fruit, and bark. 

2. Shading value; which depends not only on the size, 

form, and density of the foliage, but also on leaf period, 2.e., 

the earlier or later leafing-out and the earlier or later fall 

of foliage. 

1 Bulletin No. 47, 1904. 
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3. Rate, persistence (longevity), and mode of growth, 

the branching being either spreading or upright; points 

which are of importance, especially in the grouping of trees 

and in the selection for certain special situations, such as 

small places, narrow streets, etc. 

4. Relative water and light requirements are essential 

considerations in grouping trees; the latter quality especially 

in connection with the rate of height growth, fitting or unfit- 

ting them for grouping and underplanting. 

5. Cleanliness of habit; a consideration which deserves 

attention especially in street-tree planting, where continu- 

ous shedding of foliage, flowers, fruit, or other parts litter- 

ing the ground is undesirable. 

6. Liability to insect pests; which is closely related to the 

requirements of cleanliness, and increases the need of care. 
7. Liability to fungus and other diseases. 

8. Endurance and recuperative powers; which enable 

the trees to repair damage readily and to respond to pruning 

and other restorative treatment. 

g. Special requirements or habits which give additional 

point or else exclude the use. of some trees in given situa- 

tions. Such requirements or objects to be attained may 

consist in proper grouping, in fitting special locations of 

valley, slope, or hill as to foliage, color, or outline, in 

furnishing shelter, in withstanding special hardships, such 

as winds, untoward soil conditions, deleterious gases, etc. 

In the choice of street trees in particular, endurance and 

recuperative power are most essential; cleanliness of habit 

coming next. Being planted for shade, the degree of such 

shade is a matter of consideration, and thus the length of 

leaf period forms an important part in this consideration. 

Rapidity of growth usually means short life, hence where 

the planting is to be of permanent character, as in streets, 
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persistence rather than rapidity of growth should be looked 

for, keeping in mind that ultimate size must also be consid- 

ered with reference to the width of the street. 

With these points in mind we shall briefly examine the 

more common of our native species which lend themselves 

to ornamental planting, and such of the exotic, arbores- ' 

cent flora as have become thoroughly and generally estab- 

lished in our country; and finally give a few lists of species 

adapted to special situations and purposes. 

There are in existence several thousand species, varieties, 

and forms of trees, and perhaps not less than two thousand 

are found cultivated in parks and gardens, and of North 

American species alone nearly two hundred and fifty. But, 

if we confine ourselves to the consideration of the enumerated 

(nearly four hundred) species, we shall have at least included 

the best for general use. 

As we have said, adaptation to climate is a conditio sine 

gua non. Hence, we limit the enumeration of species 

adapted to climatic conditions in the Eastern States, north and 

south. Nor can we enter into an extensive discussion of 

the ornamental value of our many species. In this respect 

we may only give a few general hints, referring the reader 

to such discussions of this phase of the subject as are found 

in books on Landscape Gardening. 
A few general remarks regarding ornamental values and 

some other guiding points, which may accentuate essentials 

in this respect, and a few facts, known to the professional 

landscape gardener, but not often discussed in books, may 

well precede our enumeration. 
Ornamental value is in the first place a matter of indi- 

vidual taste; but there are standards of taste which it is well 

to consult before setting up one’s own standard. 

Since the impression of beauty is largely produced by the 
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appearance of appropriateness, the ornamental value of a 

tree must always be judged with reference to the place in 

which it stands or is to be put. Hence, a conifer whose beauty 

lies in the pyramidal, or rather conical crown with branches 

down to the base is not beautiful as a street tree, because its 

inappropriateness of form in such position is at once appar- 

ent; the copper beech, a beautiful object in itself, loses its 

ornamental value by being planted promiscuously and in 

large clumps; like all unusual things it is beautiful only in 

singleness when properly set off. Similarly the use of droop- 

ing trees, dwarfs, fastigiate forms, or of any peculiar colors 

or shapes in masses and set out promiscuously; or of antago- 

nistic shapes in combination, destroys the ornamental value 

which any one, singly, might possess. 

Hence, it is possible only to point out those characteristics 

in the development of species which furnish the basis for 

judging ornamental value; the individual situation or location 
being an essential point in such judgment. 

Since in northern latitudes the deciduous-leaved trees are 

without foliage at least for half the year, the shape of the 

crown and the kind of bark should receive more considera- 

tion than is usually the case. Indeed, the skeleton of the 

branch system (made up of branches and twigs of varying 

number, length, thickness, position, and angle of insertion) 

imparts to the crown its typical aspect both in winter and 

summer, for the position and density of the foliage is depend- 

ent on the position and density of the branchlets. 

We recognize in the first place the monopodial type, 7.e., 

the one in which one main axis or bole persistently dominates 

the whole system into late life, the branches remaining rela- 

atively inferior, as is usually the case with firs, spruces, pines, 

and other conifers, at least during their young period, and with 

the Tulip-tree among the broad-leaf kinds; the dichopodial 
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type, in which, as with the elm, a constant forking into 

equally strong branches takes place; and the polypodial or 

multifarious branching type, to which the majority of trees 

conform. But even this latter, apparently lawless type, has 
points of symmetry; it can be classified and the law of its 

development recognized. The number and distribution of 

long and short shoots, of stout and slender twigs and branches, 

arranged opposite or spirally, the straightness or crookedness 

of the single limbs, the angle of insertion, the erect, spread- 

ing or more or less pendent habit, are variously possessed by 

the different genera and species, and account for the variety 

of tree crowns; while the relative development in length of 

the bole and branches give rise to the varying outlines: con- 

ical, globular, elliptical, umbrella-shape, vase-shape, and the 

unsymmetrical straggling outline. 

But while we can recognize types to which the species on 

the whole conform, there is individual variety which removes 

single trees more or less from the types, and this fact of 
the variability in form and other characteristics must not be 

forgotten in selecting plant material. 

Not only is there great inherited individual variety in trees 

of the same species, but the height growth, outline, and gen- 

eral form, size of foliage, and even color, are much more influ- 

enced by the soil in which the tree grows than is usually 

realized. 

The great variation which we may observe in this respect 

in trees of the same species is sometimes so astonishing that 

we might be inclined to class them as different species. See- 

ing, therefore, a particularly pleasing form or color in one 

situation, we must not expect that the same effect may be 

duplicated in another quite different situation. 

The same difference, although less striking, is observed 

in the leaf period. Not only general and local climatic con- 
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ditions, but also local soil conditions will cause one tree 
to bud out earlier and retain its foliage longer than another 

tree of the same species. That the length of leaf period is a 

habit capable of inheritance is proved by the fact that sev- 

eral of the exotics which are frequently planted have invari- 

ably a longer leaf period than native species of the same 

genus; the European elms, linden, and maples are examples. 

Another very important point, also often overlooked, is 

that the form of crown changes from the young to the old 

tree: there is a beauty of youth and a beauty of maturity, 

while adolescence is often marked, as in man, by awkward 

and unsatisfactory looks. This is especially the case with 

conifers; for the change from the shapely conical young form 

to the broad stately umbrella-shape or the compactly globular 

or ascending rhomboidal form of old age, interposes a less 
pleasing, longer or shorter, intermediary stage. The descrip- 

tion of the outline or form of a tree can therefore refer only 

to one period of its life, usually the mature stage. 

In selecting rare species which nurserymen are apt to prop- 

agate by grafting on other stocks, it should not be over- 

looked that these stocks may produce undesirable results: 

a different rate of growth may cause bulging at the juncture, 

the lower trunk being either more rapid or less rapid than 

the graft in gaining diameter, or the foliage may revert to 

that of the mother stock, etc. Hence, in purchasing such 

grafted trees we must assure ourselves that experience has 

proved the stock upon which the graft is made as trust- 

worthy. 

The same disappointment which we may experience in 

the form development, by virtue of unsuitable soil conditions 

may, of course, extend to the shading value and to the rate 

of growth. The tree which in a rich soil developed a mag- 

nificent canopy of foliage will be scantily furnished in a 
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dry soil, and its rate of growth will be in proportion to its 

feeding. Even the tolerance of shade is relative to the sup- 
ply of water. And as vigorous constitution fights off dis- 

ease, so, insect pests and fungus diseases attack the least 

vigorous, and hence in the last analysis are to some extent 

in relation to soil conditions. 

From what has been said, it stands to reason that all 

descriptions of form and statement of characteristics, unless 

more extended than can be given in this book, refer only to 

some stage of development and to typical trees and condi- 

tions, from which nature may deviate a hundred times. 

LIST OF TREES: DESIRABLE FOR SHADE AND 

ORNAMENT 

While in office at Washington, the writer spent much of 

his leisure in becoming acquainted with the wealth of orna- 

mental material planted in the small parks of the city (some 

four hundred species). He caused to be compiled plats of 

all the parks and small places, locating each tree by number, 

so that at a glance, by reference to a numbered list, it could 

be named. There was also compiled, under his direction and 

personal supervision, a description of the species with such 

notes of interest as the tree-lover and tree-planter would 

appreciate. The manuscript, nearly completed ten years 

ago, when the writer left office, has unfortunately remained 

locked up in the drawers of the Department with which 

he had been connected, and failed so far of publication. 

The writer mentions this incident merely to justify his pre- 

suming to give advice on the choice of ornamental trees. 

The following list of nearly four hundred species and vari- 

eties does not in any sense pretend to be a complete enumera- 

tion of the trees which deserve attention, but it contains all 
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the best known and tested, and a few less known but com- 

mendable ones. 

To become acquainted with such a large amount of 

material some kind of classification is desirable. Since, from 

the ornamental point of view, the character of the foliage is 

a more important consideration than the fruit (although the 

latter is used in botanical classification), it has seemed desir- 

able to make it the basis for sequence in our enumeration. 

The trees with needle-shaped leaves coincide with the 

botanical family of conifers, and we have grouped them 

under common generic or family names in alphabetical 

sequence. 

The broad-leaf trees could be grouped, from the orna- 

mental point of view, under trees with simple leaves, and 

those with compound leaves, and each of these two groups 

might be again, with less precision, grouped into large-leaved 

and small-leaved trees. Size, to be sure, can only be a 

relative measure, in a general way accentuating the relative 

leaf-value of the different groups, and the impression of 

coarser or finer effects of foliage. Since, however, many 

genera contain species with large and small leaves, which 

would require that they be separated and much of the infor- 

mation duplicated, we have preferred to restrict the classi- 

fication into those with compound and those with simple 

leaves and give under each a list in alphabetical order of 

the genera by Latin names with cross references from the 

common names; discussing under the genus points of sim- 

ilarity in ornamental value, the characteristics and require- 

ments which are in common; and giving under the species 

only the distinctive features. 

The buyer of plant material from nurseries will find great 

variation in the names given to various trees in different 

catalogues; indeed, even the botanists have not yet come to 
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a stable nomenclature. We have tried to give the latest 

accepted Latin name, and, if there are several the one 

which has been most generally employed hitherto is placed 

in parenthesis. 

The common names are also often confused, and one has 

to be careful in ordering stock to make sure what plant is 

meant, and that name and plant are identical. ‘This is very 

important, since nurserymen’s use of names varies greatly. 

The only sure means of settling the identity of the plant and 

name is to quote the Latin name with its authority, as is 

done in the list except for synonyms and varieties. For 

our native species we have relied chiefly on the nomenclature 

of Sargent’s Manual, and Bulletin 17 of the Division of For- 

estry. 

Beyond mere mention, we have not gone into the nursery- 

men’s varieties, which consist usually of a change in stature 

(dwarfs), of form (pendulous, fastigiate), of leaf form (cut- 

leaved, crinkled), or leaf color (golden, red, spotted), or 

color of flower. These can be selected from the catalogues, 

when such special forms are needed, the behavior of these 

forms being otherwise mostly like their parents, except 

that they are apt to be more tender, and that they will 

more or less readily revert to their type, if conditions are 

not favorable to preservation of the form. 

In the notes, we have followed as nearly as possible the 

same sequence of points, and have tried to supply, in the 

briefest style, information such as the planter would ask. 
' Descriptions of ornamental features are at best poor, and, 

to select material, one should have seen a specimen tree at 

the nursery or elsewhere (making sure of proper identifica- 

tion) in order to judge of its value for the purpose in hand. 

Since nurserymen and others still confound trees and 

shrubs, classing among the latter small trees below an arbi- 
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trary size, we may repeat that the definition of a tree which 

the writer made many years ago, and which Professor Sargent 

adopted for his Silva has been followed. This recognizes 

as trees all woody plants which grow in nature as a rule with 

a single stem, bearing a definite crown. Where, however, 

a genus furnishes shrub forms as well as trees, these have 
also been briefly referred to in the tree list. 

The height of trees varies greatly according to conditions 

of growth, hence only an approximation to the usual 

maximum dimensions can be given. We designate as tall 

trees, those over 75 feet in height; medium size, from 25 to 

75 feet; low, from 10 to 25; dwarfs, below to feet. 

For ready reference we give an alphabetical list of 

the genera and species enumerated, the numbers in paren- 

thesis preceding the species-name coinciding with those of 

the species discussed in the following pages. Varieties are 

placed in parenthesis. 

A. CONIFERS. TREES WITH NEEDLE-SHAPED LEAVES 

ABIES (23) amabilis, (24) grandis, nana), (10d, pygmea), (toe, 

(25) magnifica, (26) nobilis, aurea). 

(27) balsamea, (28) Fraseri, (29) 

pectinata, (30) concolor, (31) 

Nordmanniana, (32) Cepha- 

lonica, (32a Appollinis), (33) 

Pinsapo, (34) Culicica, (35) 

Veitch, (36) homolepis. 

CEpRUws (1) Allantica, (1a, glauca), 

(1b, fastigiata), (2) Libant, (3) 

Deodara. 

CEPHALOTAXUS (83) Fortunei. 

CHAMAECYPARIS (Retinis pora) 

(6) spheroidea (thuyoides), (7) 

Lawsoniana, (8) Nootkensis, 

(9) obtusa, (10) pisifera, (10a, 

plumosa), (10b, squarrosa), (106, 

CRYPTOMERIA (17) Japonica. 

CUNNINGHAMIA (22) Sinensis. 

CUPRESSUS (4) sempervirens, 

(4a fastigiata), (5) macro- 

carpa. 

GINGKO (37) biloba. 

JUNIPERIS (16) Virginiana. 

LARIXx (43) decidua, (44) laricina 

(Americana), (45) occidentalis, 

(46) Lyallii, (47) leptolepis. 

LIBOCEDRUS (18) decurrens. 

PICEA (71) excelsa, (72) rubens 

(73) alba, (74) pungens, 

(75) orientalis, (75a Kosteriana), 

(756 Parryana), (76) polita. 
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Pinus (49) Strobus, (50) Lam- 

bertiana, (51) monticola, (52) 

Koraiensis, (53) Peuce, (54) 

* excelsa, (55) Avyacahuite, (56) 

Cembra, (57) silvestris (57a, 

rigensis), (58) laricio (Austriaca), 

(59) brutia, (60) resinosa, (61) 

divaricata, (62) rigida, (63) 

pungens, (64) palustris, (65) 

echinata, (66) glabra, (67) pon- 

derosa, (68) Pinaster, (69) 

mughus, (70) pumalio. 

PopocarPus (84) alpina. 

PsSEUDOLARIX (48) Kempfert. 

PSEUDOTSUGA (42)  taxifolia 

(Douglasii), (42 bis) macro- 

car pa. 
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RETINISPORA CHAMAECY- 

PARIS. 

SALISBUREA see GINGKO. 

SEQUOIA (20) sempervirens, (21) 

gigantea. 

Taxopium (19) distichum. 

Taxus (77) baccata, (78) cuspi- 

data, (79) Canadensis. 

Tuuja (11) occidentalis, (12) 

gigantea, (13) Japonica, (14) 

orientalis. 

Tuuyopsis (15) dolobrata. 

TorREYA (80) Californica, (81) 

laxtfolia, (82) nucifera. 

TsuGa (38) Canadensis, (39) 

Caroliniana, (40) Mertensiana, 

(41) Hookeriana (Pattoniana). 

see 

B. BROAD-LEAF TREES WITH COMPOUND LEAVES 

AcActA (gt) decurrens, (92) pu- 

bescens, (93) Julibrissin. 

AEscuLus (94) Hippocastanum, 

(95) Pavia (rubra), (96)glabra, 

(97) octandra (flava), (98) par- 

viflora (macrostachya). 

AILANTHUS (99) glandulosa. 

ARALIA (100) spinosa, (101) Ja- 

ponica (Sieboldit). 

CARAGANA (102)  arborescens, 

(103) spinosa, (103 bis) frutes- 

cens. 

CLADRASTIS (104) tinctoria (Vir- 

gilia lutea). 

Cytisus see LABURNUM. 

FRAXINUS (105) Americana, (106) 

nigra (sambucifolia), (107) lan- 

ceolata (viridis), (108) quad- 

° 

rangulata, (109) excelsior, (110) 

ornus. 

GLEDITSCHIA (89) ¢riacanthos, 

(go) inermis. 

GYMNOCLADUS (111) Canaden- 

SIS. 

HicorrA (112) minima (amara), 

(113) Pecan (oliveformis), (114) 

ovata alba, (115) laciniosa (sul- 

cata), (116) alba (tomentosa), 

(107) myristiceformis. 

JUGLANS (118) migra, (119) ct- 

nerea, (120) ruprestris, (121) 

regia, (121 bis) Sieboldiana. 

KOELREUTERIA (122) paniculata. 

LABURNUM (123) vulgare (Cy- 

lisus). 

MELIA (124) Azedarach. 
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Ruus (125) hirta (typhina), (126) 

copallina, (127) Cotinus, (128) 

glabra, (128a, laciniata), (129) 

semialata Osbekit. 

Rosina (85) pseudacacia, (86) 

inermis, (87) viscosa, (88) his- 

pida. 

C. BROAD-LEAF TREES 

ACER (137) saccharum (sachari- 

num), (138) nigrum, (139) Flo- 

ridanum, (140) rubrum, (141), 

sacharinum (dasycarpum), 

(141a, Weiri), (142) Pennsyl- 

vanicum, (143) spicatum, (144) 

Negundo, (145) macrophyllum, 

(146) platanoides, (147) pseudo- 

platanus, (148) cam pestre, (149) 

monss pessulanum, (150) Ginnala 

(Tartaricum), (1504, laciniata), 

(151) Schwedlert, (152) Reiten- 

bacht, (153) Worlei, (154) 

crispum, (155) Japonicum, 

(156) polymorphum (palma- 

tum), (156a, atlropurpurewm 

disseclum), (156), sanguineum), 

(156c, roseopictum). 

ALNUS (157) glutinosa, (1574, 

imperialis), (158) cordifolia 

(cordata), (159) rugosa (serru- 

lata), (160) incana, (161) viri- 

dis, (162) maritima. 

AMELANCHIER (163) Canadensis, 

(164) alnifolia, (165) Asiatt- 

ca (Japonica). 

ANDROMEDA see OXYDENDRON. 

Betuta (166) alba, (166a, atro- 

purpurea), (167) populifolia, 
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SOPHORA (130) Japonica, (1304, 

pendula), (131) platycar pa, (132) 

secundiflora. 

SORBUS (133) Americana, (134) 

aucuparia, (135) Aria, (136) 

torminalis. 

VIRGILIA, see CLADRASTIS. 

WITH SIMPLE LEAVES 

(168) papyrifera, (169) lutea, 

(170) lenta. 

Buxus (171) sempervirens, (1714, 

suffruticosa), . (171b, aurea), 

I71c, argentea), (171d, angustt- 

folia), (172) Balearica. 

CARPINUS (175)  Caroliniana, 

(176) Betulus, (177) Japonica. 

CASTANEA (178) Americana (den- 

tata),(179) sativa, (180) pumila. 

CASTANOPSIS (181) chrysophylla. 

CATALPA (182) cordifolia (speci- 

osa), (182) bignontotides, (183) 

ovata (Kempfert), (184) Bun- 

gel. 

CeLtis (185) occidentalis, (186) 

Bungeana (Sinensis). 

CERCIDIPHYLLUM (187) Japon- 

icum. 

Cercis (188) Canadensis, (189) 

siliquastrum, (190)  Sinensis 

(Japonica). 

CHIONANTHUS (191) Virginica. 

Cornus (192) florida, (1922, 

rubra), (193) alternifolia, (194) 

amomum (sericea), (195) sangu- 

tinea, (196) stolonifera, (197) 

circinata, (198) Mas, (199) alba 

(tatarica, sibirica), (199a, Si- 
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berica variegata), (199b, Spetht), 

(200) Honda. 

Crat&Gus (201) Crus-galli, (202) 

coccinea, (202a, macracantha), 

(203) mollis, (204) pyracantha, 

(Pyracantha coccinea), (205) 

Oxyacantha, (206) sanguinea, 

(207) monogyna, (2074, Pault). 

Diospyrus (208) Vurginiana, 

(209) Kaki. 

Facus (210) ferruginea (Ameri- 

cana), (211) silvatica, (2114, 

purpurea), (211b, heterophylla), 

(211¢, quercoides). 

ILEx (212) opaca, (213) aquifo- 

lium, (214) latifolia, (215) 

crenata, (216) vomitoria, (217) 

verticillata, (218) monticola, 

(219) levigata, (220) glabra, 

(221) decidua, (222) Cassine. 

LIQUIDAMBAR (223) styraciflua. 

LIRIODENDRON (224) tulipifera. 

MAGNOLIA (225) fretida (grandi- 

flora), (226) macrophylla, (227) 

tripetala, (228) glauca, (229) 

acuminata, (230) Yulan (con- 

spicua), (231) obovata (pur- 

purea), (231d, gracilis), (232) 

parviflora, (232a, Watsont), 

(233) stellata (Halleana), (234) 

Kobus, (235) hypoleuca, (236) 

Soulangeana, (236) speciosa, 

(237) Alexandrina. 

Morus (238) rubra, (239) nigra, 

(240) alba. 

Nyssa (241) sylvatica, (242) uni- 

flora. 

OLEA see OSMANTHUS. 

OSMANTHUS (243) Americanus, 
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(244) aquifolium, (2444, ilici- 

folium), (245) fragrans, (Olea 

fragrans). 

OstRYA (245 bis) virginica, (246) 

vulgaris. 

OXYDENDRON (247) arborea (An- 

dromeda). 

PAULOWNIA (248) impertalis. 

Prrus (249) Malus, (250) coro- 

maria, (251) spectabilis, (252) 

Toensis Bechtel, (253) baccata, 

(254) prunifolia, (225) flort- 

bunda, (255a, Parkmanit), (256) 

Toringo, (257) Sinensis (Japon- 

ica), (257a, Moorlost), (257), 

macrocarpa), (257¢, roseo flore 

pleno), (257d, grandiflora), 

(257e, nivalis), (257f, simplex), 

(257g, folis rubris), (257h, 

Niedzivetzkyana), (258) Maule. 

PLATANUS (259) occidentalis, (260) 

orientalis, (261) Wright, (262) 

cuneata, (263) acerifolia. 

PopuLus (264) deltotdea (monoli- 

fera, Canadensis), (265) bal- 

samifera, (266) dilatata, (267) 

alba, (268) tremuloides, (269) 

grandidentata, (270) laurifolia, 

(2704, certinensis), (270b, Bereo- 

lensis), (270c, Petrovski), (270 

bis) Razumofskiana. 

Prunus (Cerasus) (271) Pseudo- 

Cerasus hortensis, (272) Japon- 

ica (Sinensis), (273) Pissardit 

cericifera atropurpurea, (274) 

Amygdalus, (275) Persica, (276) 

Armeniaca, (277) Mume, (278) 

spinosa, (279) angustifolia (Chi- 

casa), (280) maritima, (281) 
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serotina, (282) Padus, (283) 

Pennsyvlanica, (284) Mahaleb. 

QuERCcUS (285) alba, (286) macro- 

carpa, (287) lyrata, (288) stel- 

lata (obtusiloba, minor), (289) 

Prinus (montana), (290) 

Michauxi, (291) Muhlenbergt, 

(292) velutina (tinctoria), (293) 

rubra, (294) coccinea, (295) 

palustris, (296) cuneata (digi- 

tata, falcata), (297) Phellos, 

alba, (3134, regalis), (314) vitel- 

lina aurea, (315) fragilis, (316) 

candida, (317) purpurea, (318) 

decipiens, (319) nigra, (320) 

hirta, (321) Voronesh, (322) 

caprea pendula, (322 bis) Niobe, 

(323) discolor, (324) lucida, 

(325) tmcana, (326) rosmarini- 

folia, (327) argyrocarpa, (328) 

pentandra (laurtfolia). 

SASSAFRAS (329) officinale (Sassa- 

fras). 

TAMARIX (330) parviflora (Afri- 

cana), (331) Germanica, (332) 

Gallica, (333) Indica. 

Tria (334) Americana (335) 

Europea, (336) pubescens, (337) 

heterophylla, (338)  argentea, 

(338 bis) dasystyla (euchlora). 

TOXYLON (339) pomiferum (Mac- 

lura aurantiaca). 

Utmus (340) Americana, (341) 

campestris, (341a, suberosa), 

(342) fulva, (343) alata, (344) 

racemosa, (345) scabra, (345a, 

pendula), (346) parvifolia. 

(298) imbricaria, (299) nigra, 

(300) Virginiana (virens), (301) 

chrysolepis, (302) iicifolia Ban- 

isteri, nana), (303) prinoides 

(humilis), (304) Robur (pedun- 

culata, sessiliflora), (3044, filici- 

folia), (304b, purpurascens, 

atropurpurea), (304c, pendula), 

(304d, fastigiata), (305) Cerris, 

(306) conferta (Pannonica). 

RHAMNUS (307) Purshiana, (308) 

Caroliniana, (309) alnifolia, 

(310) cathartica, (311) Fran- 

gula, (3114, asplenifolia). 

SALIX (312) Babylonica, (313) 

A, CONIFERS 

The ornamental value of the conifers consists in their 

evergreen habit — for all except the Larch, Golden Larch, 

Bald Cypress, and Gingko retain their leaves throughout the 

winter. ‘They are highly ornamental in their interesting, 

usually somber foliage of gray to dark green shades; in 

their symmetrical, conical. form during the early period of 

their life, with a branch system persisting at the base for a 

long time; in the dignity of the straight, cylindrical trunk 
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and high towering, variously-shaped crown in later life; and 

in the picturesque and rugged beauty of the old and time- 

worn trees. Although they lack the interesting seasonal 

changes of the deciduous trees, the persistence of their foliage 

makes them especially effective for enlivening winter scenery, 

and for shelter. Special care is, however, necessary in the 

proper use and location of this family. 

On account of their shape, mode of growth, and relative 

inability to repair damage, they are not fit for street trees; 

but broad avenues with wide parking may be made attrac- 

tive by widely spaced spruces or firs (not in rows!). Their 

best use is in single specimens, or in small groups, to accen- 

tuate an elevation, or a boundary; or in masses for distant 

backgrounds, where they enliven the sky-line; or, in mixture 

with deciduous trees, in the woodland portion of the parks, 

when small groups fading out into a few scattered ones 

should be used; also in single specimens on a lawn, but not 

too frequently; finally, for the botanical interest in a “pine- 

tum.” Asa rule, they fit better into country places than 

into city parks, especially small ones, where they should be 

used sparingly and with great circumspection, since they are 

apt to suffer and become unsightly, especially during the 

transition period from youth to old age. Most of them 

being somber, they should not be placed near houses, but 

rather at a distance against a livelier background, using 

those with the most vivid shades of green grouped with the 

deciduous dark shades behind, or the dark shades massed, 

‘with bright-berried and bright-foliaged trees and shrubs 

in front. 

Generally speaking, conifers prefer light sandy well- 

drained soils and, with a few exceptions, they are unsuit- 

able for limestone soil. Their form especially depends on 

depth of soil. Pines belong preferably in well-drained sandy 
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soils, and are very light-needing; spruces, being shallow- 

rooted, and able to endure only medium shade, require moist, 

not too light soils, and cool situations; firs, being most toler- 

ant of shade, must have deep and well-watered soil, and can 

endure a compact one. The last two mentioned groups, 

being mostly of alpine or mountainous range, must as a 

rule have specially satisfactory soil conditions (depth and 

moisture), in order to stand our drouthy atmosphere. But 

few are adapted to sea-coast condition, or can endure city 

smoke. 

Many species are remarkably immune from diseases if 

placed in proper soils; poorly drained soils, however, being 

apt to give rise to physiological and fungus diseases. Only 

in forests, where large numbers of the same species invite 

multiplication of insects, is there much trouble to be antic- 

ipated from these pests. In their youth some of the species 

are liable to be damaged by, or to succumb to, frosts and 

drouth and since they rely on two to ten years’ foliage, which 

must be replaced, if lost, the recuperation of injured parts 

is often difficult and slow. 

CEDARS AND CYPRESSES 

Under these names, which have been promiscuously applied to mem- 

bers of this group, we can combine several genera of trees which are 

botanically allied and have also much in common as regards aspect, 

form, and behavior. ‘They are characterized by an upright habit of 

branches, a shingle-like arrangement of small, scale-like leaves (except- 

ing Cedrus, Taxodium, and Sequoia), and often by a close stringy bark. 

Having mostly a full supply of foliage, at least when young, they are 

effective in large plantings as accent trees, also in formal plantings as 

individual specimens. 

They are represented in nine genera, namely, Cedrus, Cupressus, 

Chamecyparis (including Retinispora), Libocedrus, Juniperus, Thuja 

(including Biota), Thuyopsis, Sequoia, Taxodium. Most of them, 

especially Chamecyparis, Juniperus and Thuja, have characteristic 
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juvenile forms of foliage, which give rise to many different varieties of 

form. 

They are especially free from insect pests, and are usually adaptive 

as regards soil, light-needing or only moderately tolerant of shade, and 

easily handled. 

Cedrus. The true Cedars are large trees, from Africa, Asia Minor, 

and India, and hence fit mainly for southern climates; very distinct and 
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Fic. 60. — Cedar of Lebanon. Cedrus Libani Barr. 

picturesque in form, with a stately, wide-spreading habit, and rigid 

foliage in fascicles, with ponderous, erect cones. They need well- 

drained soil, and are subject to no special troubles. To be used mainly 

for specimen trees. Mainly for southern planting. 

_ C. Atlantica Manetti. (1), Silver Cedar, the hardiest, may, if shel- 

tered, be grown as far north as New York. It is of pyramidal form. 

There is a variety, —— glauca (1a) (blue), the most desirable form, with 

a fine silvery-hued foliage; and a columnar variety —— fastigiata (1b). 

C. Libani Barr. (2), the true Cedar of Lebanon, is of broad spread- 

ing habit (flattening its crown with age) and bright, bluish-green foli- 

age. 



Cedars and Cypresses 217 

C. Deodara Loud. (3), Deodar Cedar, an admirable tree from India, 

of pyramidal form, with somewhat pendulous branch tips, with dark 

bluish-green, very long (2 inches) rigid needles, of rapid growth, is a 

light, airy, graceful, lawn tree. 

Cupressus. The true Cypress. This genus of medium to small 

trees, usually less symmetrical than the firs and spruces, and, with their 

slender branchlets, more graceful, contains some ten species of semi- 

Fic. 61. — Deodar Cedar. Cedrus Deodara Loud. 

tropical distribution, hence they are only fit for southern climates, 

and deep, sandy loam. 

C. sempervirens Linn. (4), the best known, European; and_ espe- 

cially the columnar variety, fastigiata (4a), is used much in cemeteries, 

being somber with its dark green foliage and erect form. 

C. macrocarpa Hartw. (5), (large-fruited), the well-known Mon- 

terey Cypress, much planted in California, resembles the common Ju- 

niper, but has more feathery foliage. It is specially fit for seacoast 

planting. 
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Chamecyparis. (By some classed with Cupressus, and some forms 

called Retinispora.) Cedar. A genus of medium size to tall, highly 

ornamental trees, with five species (but nearly one hundred nursery 

men’s forms) which are characterized by the broad, flattened sprays of 

foliage, and pyramidal habit, with erect branches. The foliage is very 

variable, and changes with age; the young form, which largely gives 

rise to the many nursery forms (Retinispora, formerly called Retino- 

spora) is linear and sometimes sharp-pointed. These latter are especially 

fine in masses. With the exception of (6), which is native as far north 

as Maine, the other two species from the Pacific Coast and the Japanese 

forms, are only semi-hardy north of New York. Moist, sandy soil is 

generally preferable; they are somewhat shade-enduring. 

C. spheroidea Spach. (thwyoides) (6), White Cedar, is especially 

well developed in New Jersey and southward along the coast; a medium- 

sized, graceful tree, of spreading habit, with light green foliage, re- 

sembling the Arborvite. 

C. Lawsoniana Parl. (7), Lawson’s Cypress, from the northern Pa- 

cific Coast, is the best known ornamental species, excelling in its 

graceful foliage and pendulous branch tips — an Arborvite foliage with 

Hemlock habit. It is extremely variable, giving rise to over sixty forms, 

with varieties in color and habit. It is best used as single specimen 

on the lawn and especially near water. ; 

C. Nootkensis Spach. (8), the Alaska Yellow Cedar, is hardly yet 

introduced for ornamental planting, but claims attention. 

C. obtusa S. & Z. (g), and pisifera S. & Z. (10), the two Japanese 

species, the former quite hardy, the latter less so, are better known in 

their varieties under the name ofeKetinispora and dwarf forms, 

plumosa (10a) and the sil- among which especially the feathery 

very blue —— squarrosa (rob), excel in elegance; —— nana (dwarf) 

(10c), and —— pygmea (pygmy) (1od) in low stature, with several 

brilliant aurea (toc) (golden) varieties. They are fit for small 

places. 

C. obtusa generally furnishes the potted Japanese dwarf trees. 

Thuja or Thuya (including Biota), Arborvite, also called White 

Cedar, are tall to medium size, rapid growing trees of regular, formal, 

conical habit with short, much ramified branches. ‘Their formality is 

such that they may not be planted in masses except as screens or wind- 

breaks, or for hedges, for which they are well adapted, as they bear 

pruning well. They are especially effective near the border of water, 
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or in single specimens on prominent points. They are adapted to a 

variety of soils and easily transplanted. 

T. occidentalis Linn. (11) is our native northern Arborvite or White 

Cedar, a medium-sized tree, narrowly conical, with compact head, 

which furnishes a large number of useful nurserymen’s varieties with 

variegated foliage, dwarf habit, 

etc. The foliage is pale green, 

becoming brownish in winter. 

It is fine for avenue planting 

and also makes a_ perfect 

hedge. 

T. gigantea Nutt. (12), the 

Pacific Coast Giant Arborvite, 

reaches a height of over two 

hundred feet, grows very rap- 

idly, and is most beautiful; 

the short, closely set, horizontal 

branches are pendulous at the 

tip. Coming from a moist, 

mild climate, it can be used 

only for southern planting, un- 

less the seed is brought from 

Montana. 

The Japanese T. Japonica 

Maxim. (13), semi-hardy in the 

north, and the Persian 7°. ori- 

entalis Linn. (14), fit only for 

southern ranges, offer hardly 

any superior points. Fic. 62.—Tom Thumb or Japanese 
Thuyopsis. T. dolobrata  Arborvitae. Thuyopsis dolobrata nana 

nana 8. & Z.(15), Tom Thumb, 8. & Z. 

a Japanese Arborvite of small stature, is one of the most beautiful of 

this group, semi-hardy as far north as Massachusetts. 
Juniperus. Juniper or Red Cedar. This genus contains some thirty- 

five species, mostly small trees, of pyramidal and even columnar form, and 

rather stiff habit, and shrubs, hence useful in small places, the low forms 

for rocky slopes, covering of sand banks, planting of lanes, windbreaks, 

screens, etc. They are less symmetrical than other conifers. They 

are, as a rule, adaptive to soil conditions, from sand to lime, from swamp 
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to dry, rocky, or gravelly hillsides, and among the best conifers for sea- 

side planting, being easily transplanted. Although light-needing, 

they are well adapted for hedge work. They are free from insects, 

but suffer occasionally from a fungus on the branchlets (Juniper apple). 

J. Vuirginiana Linn. (16), the native Pencil Cedar, ranging from 

Canada to Florida, is of conical, but very variable outline, and some- 
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Fic. 63. — Cryptomeria Japonica Don. 

what stiff branch habit, but often with slender pendulous branches; 

sometimes columnar, capable of being trained to any shape. The 

foliage, when young, is sharp pointed, later in appressed sprays similar 

to Arborvite, in winter sometimes turning dingy brown. It is adapted 

to dry, rocky soils as well as swamps, but thrives best in well-drained, 

loose, not too rich, cool loam. 

Cryptomeria. C. Japonica Don. (17), from China and Japan, is only 
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semi-hardy north of Philadelphia, unless compensated by soil condi- 

tions, but perfectly successful in Washington. It is the most impor- 

tant timber tree of Japan but has hardly any superior ornamental 

features. 

Libocedrus. L. decurrens Torr. (18), the Pacific Coast Arborvite or 

Incense Cedar, is a large, rapid growing tree, for planting from New 

Fic. 64. — Cunninghanua Sinensis R. Br. 

York south. It is one of the most ornamental conifers in its symmet- 

rical narrow-conical form and its graceful, strikingly bright green, 

feathery foliage in frond-like sprays, placed radially. It requires well- 

drained soil, is intolerant of shade, hence loses lower branches early. 

It is especially fit for formal planting, as in cemeteries. 

Taxodium. 7. distichum Rich. (19), Bald Cypress,a deciduous conifer, 

tall, and of rapid growth under favorable conditions, is one of the 

most interesting and most attractive specimen trees, with its light green, 
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most graceful, feathery foliage and spiry top. Although of southern 

origin, it is hardy as far as New England, and although a tree of the 

swamp, it is adaptive to many soil conditions, but thrives best in moist, 

sandy soil, although it will do well in drier situations, varying in form 
according to soil. 

Sequoia. The two giant tree species of this genus, differing widely 

from each other, but both exceedingly beautiful and ornamental, have 

in the United States hardly yet been appreciated for their ornamental 

value: they are less planted here than in Europe, and less than they 

Fic. 65. — Abies Nordmanniana Spach. 

deserve. Their climatic limits, to be sure, make success doubtful in 

the East, except in certain positions where in the soil compensation can 

be made for the drouthy climate, and also provided that the plant mate- 

rial is collected from the driest sites. 

S. sempervirens Endl. (20), Redwood, the most beautiful of the two, 

is less hardy than the Big Tree, and requires a cool, humid atmosphere, 

for which even a deep, well-watered soil does not readily compensate. 

S. gigantea Decne. (21), the Big Tree, is hardier than the Red- 

wood and has sustained itself in Rochester, N. Y., for forty years, although 

now showing signs of suffering. With a foliage between the Cypress 

and the Arborvite, and a gracefully curved branch habit, it forms a 

beautiful lawn tree. It is not selective as to soil, except that the deep 
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Fic. 66. — Abies Cephalonica Loud. 

root system makes a deep soil preferable and early transplanting neces- 

sary. 
Cunninghamia. C. Sinensis R. Br. (22), from China, fit only for the 

South, or in more northern latitudes with careful protection, is a me- 

dium-sized tree, rapid-growing, in form resembling the Araucaria or 

the firs, but the branches are more pendulous at the tips; the foliage is 

light green, shining above, whitish beneath, and sharp-pointed; shade 

enduring. 
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FIRS 

Abies (see also Picea, Spruce). This genus contains some twenty- 

three species from northern and mountainous habitats, requiring cool 

Fic. 67. — Abies Pinsapo Boiss. 

positions for best success. They are mostly tall, shapely conical trees 

of symmetrical, stiff, and formal branch habit, but less so than the 

spruces; mostly with blunt-pointed, flat leaves, arranged comb-like; 

densely foliaged, the leaves persisting for seven to twelve years, cones 

standing erect, the scales falling off when mature. They are usually 

of slow but persistent growth, and highly shade-enduring. Moist, 
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deep soil is required, since the firs are deep-rooted and come generally 

from humid climates (mountains) or swamps. They are little infested 

by insects, but are apt to suffer from drought and frost, also from 

fungi. 

The fine Pacific Coast species, A. amabilis (23), grandis (24), mag- 

nifica (25), nobilis (26), are 

unfortunately not hardy in 

the East. The eastern A. 

balsamea (27)and A. Fraseri 

(28), and the European A. 

pectinata (29), lack desir- 

able ornamental value in 

comparison with other firs. 

A. concolor Lind. & Gord. 

(30), if selected from Colo- 

rado and not from the 

Pacific Coast range, is per- 

fectly hardy in the East, 

even in the spray of the sea. 

It is most ornamental, with 

its long, soft, gray-green 

needles and splendid form, 

is of rapid growth and with- 

out any troubles — the best 

fir for planting. 

A, Nordmanniana Spach. 

(31), from the Caucasus, is 

as hardy as the former, and, 

with its rich, lustrous, heavy 

foliage, dark green above, 

silvery underneath, the op- 

posite in color of the former, 

and also one of the finest, 

most dignified ornamentals, retaining its fine form long. It is free 

from troubles, and especially frost-hardy. 

A. Cephalonica Loud. (32), and var. A pollinis (32a), from Greece, 

are more spreading in habit than the former two, and somewhat spruce- 

like in appearance. They are hardy south of New York and more 

adapted for southern planting than most firs. 

Fic. 68. — Abies Cilicica Carr. 
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A. Pinsapo Boiss. (33), from Spain, is a small tree for southern 

planting, merely as a specimen tree for the interest of its peculiar, rigid, 

sharp-pointed, thick foliage, set around its branches and shoots, giv- 

ing it a stiff unique appearance, entirely different from all other firs. 

A. Cilicica Carr. (34), from Asia Minor, is hardy on the whole, 

but liable to damage by frost; a small tree with foliage dark green 
above, silvery white below. 

Fic. 69. — Abies Veitchii S. & Z. 

A. Veitchii S. & Z. (35), and homolepis S. &. Z. (16), both from Japan, 

are both very hardy and of the most beautiful form when young. 

Gingko. G. biloba Linn. (37) (Salisburia adiantifolia), Maiden Hair 

Tree, a medium-sized tree from northern China, is the most interesting 

and unique conifer, a botanical curiosity, with broad, fan-shaped, decid- 

uous leaves instead of needles, and fleshy, berry-like (ill-smelling) fruit 

instead of cones. It is quite hardy in New York, and semi-hardy as 

far north as Ottawa. It is picturesque rather than ornamental, with a 

' straggling branch habit, of irregular, open, conical form (with occa- 

sional exceptions). Although used for street planting in Washington, 

it is hardly to be recommended for this purpose, on account of its form 

and undesirable fruit. It is best planted in single specimens on lawns 

and near houses, and perhaps massed with deciduous trees and shrubs 

of leathery, dark green foliage. It is a very rapid grower and, in this 

country, absolutely free from insects. 
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Fic. 70. — Abies homolepis S. & Z. 

HEMLOCKS AND BASTARD HEMLOCKS 

Under this name we may group two genera of tall trees, closely allied 

botanically, which have also similar habit of foliage, cones, and branch- 

ing, namely, the true hemlock Tswga (seven species) (formerly botan- 
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ically ranged under Abies and popularly under Spruce), and Pseudo- 

tsuga, also formerly considered under Abies and variously called Doug- 

las or Red or Yellow Spruce or Fir, or Oregon Pine. 

If symmetry, formality, stiffness and stateliness are the character- 

istics of firs and spruces, graceful elegance of form, unsymmetrical yet 

regular, pendulousness of branch tips, and softness of foliage character- 

ize the hemlocks, the most beautiful of our conifers. Being of alpine 

or northern origin, the hemlocks prefer a cool, humid atmosphere and 

cool, well-watered, light loamy soils; while they still grow, to be sure, in 

dry soils, they do not thrive in wet ones. They transplant easily (not 

from the woods), but resent changes in their surroundings when once 

adapted. They are free from insects and other troubles, except that 

the Douglas Fir must be selected from those localities of its wide range 

which prevent its succumbing to drought or frost. They are very 

shade-enduring trees, fit for planting singly and in groups as a back- 

ground to flower and especially rock gardens, as undergrowth for taller 

evergreens, or among broad-leaved evergreens like rhododendron, and 

for hedges which are not to be too formal. 

Tsuga. 7. Canadensis Carr. (38), the common Hemlock of the north- 

eastern United States, ranging south to Georgia, on the northern 

slopes of mountains. Its very dense, dark green foliage with faint 

white lines on underside is the most pleasing of all conifer foliage, 

both in detail as well as in mass. It is a moderately rapid, but per- 

sistent grower, and free from troubles. It is best planted singly on 

lawns, where at least fifty feet of growing space is available, and in 

groups, also for hedges. Drouthy situations should be avoided. 

T. Caroliniana Engelm. (39), the hemlock of the Carolina Moun- 

tains, is more compact in form and foliage and of lighter hue. It 

seems hardy north to Ontario. 

Of our two western hemlocks, 7. Mertensiana Carr. (40), the com- 

mon hemlock of the lower mountain ranges, shows little difference from 

our Eastern species, but 

T. Hookeriana Carr. (41), formerly Pattoniana and Mertensiana, 

the Alpine Hemlock of the Pacific Coast near the timber line, as yet 

little planted, is very distinctive, with a wealth of dense, dark, crowded, 

bluish-green foliage, and quite a picturesque, unique, terraced arrange- 

ment of branches in tiers. The trunk of old trees too is unique, with a 

brown-colored bark in fissures resembling that of the oak. 

Pseudotsuga. P. /axifolia Britt. (42) (formerly Douglast), Douglas 
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Fir, is one of the most important, large timber trees of the West, with a 

wide range, from the arid slopes of the Rocky Mountains in Mexico 

and Arizona to the humid shores of the Pacific in British Columbia. 

For eastern planting it is most important to secure plant material from 

the proper region (high northern slopes of eastern Rocky Mountains) 

in order to secure hardiness. For lack of proper selection of seed, 

many failures in all points for which the species is famous have occurred. 

Otherwise it is one of the finest conifers, rivaling the hemlocks which 

it resembles in the pendulous habit of its branchlets and in its flexible 

foliage, while in the greater length of the latter it resembles the firs 

(but its purple bud is the sure mark of distinction). Its pendent cones 

with trident bracts extending from under the scales add to its interest 

and beauty. It varies greatly in pendulousness and in length and color 

of the foliage, which sometimes is as silvery blue as the blue spruce. 

The mountain form is best, hence selection is necessary. It is adaptive 

to all soils, but prefers lighter ones. In suitable localities it is one of 

the most rapid-growing conifers, and easily transplanted, being shallow- 

rooted like the spruce and, also like the latter, tolerant of shade. To 

emphasize its beauty it is best planted in single trees. 

P. macrocarpa Lemmon. (42 bis), a species lately differentiated from 

the former, comes from southern California, and hence is not fit for 

eastern planting, at least not in the North. 

LARCHES 

Larix and Pseudolarix. Ten species of tall and medium-sized trees, 

of northern and alpine range. What the white birch represents among 

the broad-leaved trees, the larch represents among the conifers, namely, 

the elements of delicate feminine grace, especially when the soft feathery 

light green foliage of earliest spring appears on the small protuberances 

or spurs of the slender branches. It is the first tree to leaf out (these 

being deciduous-leaved conifers), turning into golden yellow autumn 

tints, and adding beauty by the cones, which are purple red when young. 

The branch system is slender, sometimes pendulous; its conical outline 

is often straggling and not very beautiful, but if placed against a bold 

background is striking and picturesque with its spiry top. They are 

very rapid growers and most light-needing, and hence fit only for open, 

sunny positions. Unfortunately they are subject to insects (leaf miners) 

and fungus diseases. They should be used with greatest discretion 
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and where picturesqueness is desired in bold, wild lansdcape, rather 

than on cultivated lawns, also perhaps for formal avenues and accent 

trees in large parks, although in later life they lose their formality. 

The one mostly planted is — 

L. decidua Mill. (43) (Europea), from Europe; a medium-sized moun- 

tain tree, apt to suffer in the lowlands unless compensated in the soil for 

our drouthy atmosphere, although otherwise not selective as to soil; it 

will grow in the most barren, rocky sites, for which it is indeed best 

fitted. It is easily transplanted, but should be planted early in 

spring, as it buds out very early. 

Fic. 71. — Golden Larch. Pseudolarix Kaempferi Gord. 

L. laricina Koch. (Americana) (44), the native, northeastern Amer- 

ican Larch or Tamarack, a medium-sized tree, is very different from 

the European, being a tree of the swamp; less dense and compact in 

growth, less graceful and symmetrical in form, with shorter foliage. 

It is adaptive to wet places, and is best used in open groups. Unfor- 

tunately this species is subject to a destructive sawfly, which also attacks 

other larches. 

The other American larches, L. Lyallii Parl. (45), a small tree from 

timber-line of the northern Rocky Mountains, and L. occidentalis Nutt 

(46), Western Larch, a tall tree (up to 250 feet) of the arid eastern 

mountain slopes from Oregon north, are hardly tested as to their 

ornamental value. The Japanese L. leptolepis Murr. (47) does not 

add much new beauty, except in its deeper golden autumn tints. 

Pseudolarix. P. Kempferi Gord. (48), Golden Larch, is a large tree 
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from China resembling the true larches very closely, except that the 

clusters or rosettes of leaves are larger, the leaves longer, turning to a 

clear yellow autumn tint different from other larches. It is hardy 

north of Massachusetts. Its freedom from insect pests and fungus 

diseases seems to be its special advantage. 

PINES 

Pinus. The largest genus of the conifers, with about seventy-five 

species, of which over half are found in North America, and altogether 

over six hundred varieties in form, from mere shrubs through all the 

gradations of size to the tallest trees (over two hundred feet) and in 

every variety of form. There are among them some of the hardiest 

conifers, adaptive to the driest soils and drouthiest climate, as well as 

to swamps and humid climates, with representatives ranging almost to 

the Arctics and to near the equator, in valleys, and in mountains to 

near timber-line. 

Highly important as timber trees, their ornamental value is, with 

few exceptions, less than that of most other conifers. Yet by the intro- 

duction of large masses and proper variety, as background, a strong 

characteristic sky-line can be secured, as with no other group. Some- 

what like the spruces in habit, although less formal, the white pines ~ 

should lend themselves to avenue planting, while yellow pines, being 

more rugged in habit, are more fit for picturesqueness, particularly as 

accent trees and for sky-line effects. 

Owing to less symmetrical form and more rapid changes in habit, 

the awkward period intervening between the conical young form and 

the picturesque old crown (broad, flattened, or rounded) is more pro- 

nounced and more extended than with other conifers. The foliage is 

less dense, though longer and more flexible, persisting only two or three 

years, in fascicles of two to five, which, in the older trees, is crowded in 

tufts to the end of the branches. They are all light-needing, mostly 

rapid growers, with variable root system, but usually deep-rooted, and 

easily handled. 

There are generally three groups to be distinguished, which differ 

in character of development, soil requirements, ornamental value, as 

well as in other respects, namely the white pines, the yellow pines, and 

the nut pines. . 

WHITE PINES. This is the most useful and at the same time the 
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most ornamental group, with tall to medium-sized trees, tufts of long, 

soft, dark green needles with a whitish cast, five in a sheath, long, pen- 

Fic. 72. —Corean Pine. Pinus Koraiensis S. & Z. 

dent cones, and a habit of growth more nearly like the spruce, preserv- 

ing their conical form into old age; indeed, there is hardly an awkward 

stage discernible. They are rapid growers and somewhat shade-endur- 
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ing. For best development and health, these require somewhat better 

soils than the next group, but will grow in almost any soil. 

Pinus Strobus Linn. (49), our common White Pine, a large timber 

tree, with a fine feathery foliage, is one of the very best conifers for 

Fic. 73. — Greek Pine. Pinus Peuce Griseb. 

northern planting in specimens, groups, groves, hedges, etc. Its range 

extends on the mountains from Canada to Georgia, but in the valley 

it is hardly satisfactory below Mason and Dixon’s line. It is best 

suited to medium soils; in dry and poor soils it remains slender and 

assumes a graceful tapering shape, in compact soils its form becomes 
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compact. A very rapid and persistent grower, and shade-enduring, 

it is well suited for mixture with deciduous trees, especially the light- 

foliaged ones. Unfortunately, two pests are troubling it: the Cottony 

Scale, which is, however, not very detrimental and can be combated 

(page 151), and the Tortrix (page 165), which destroys leaders, giving 

rise to unsightly double leaders or candelabra, and is less easily pre- 

vented. “ 

P. Lambertiana Dougl. (50), the Sugar Pine, of northern California, 

a magnificent representative of this group, with darker foliage and enor- 

mous cones (one to two feet long), is, in the East, hardy as far north as 

Massachusetts in good, deep soils, but rather a slow grower. Hardly 

superior to the white pine ornamentally, and probably subject to the 

same damage. 

P. monticola Don. (51), the Silver Pine of the West. If collected 

from its Rocky Mountain habitats, it would be hardy, but has hardly 

any points superior to P. Strobus, except a lighter whitish foliage, from 

which it derives its name. 

Four foreigners in this group deserve attention: 

P. Koraiensis 8. & Z. (52), from Corea and Japan, is a very hardy 

tree, for smal! places, with darker, bluish, very dense foliage and com- 

pact habit, superior ornamentally to our white pine. An edible, fine- 

~ flavored seed (nut) adds to its interest. 

P. Peuce Griseb. (53), from Greece, of similar habit in color as 

the preceding, is a small tree, growing slowly and forming a narrow 

conical crown. 

P. excelsa Wall. (54), the Bhutan Pine, from the Caucasus, and 

P. Ayacahuite Ehrenb. (55), the Mexican White Pine, both with 

longer bunches of slender needles, somewhat pendulous branches, and 

loose or open form, are adapted only for southern planting, although the 

Bhutan pine is semi-hardy in the North. 

P. Cembra Linn. (56), the Swiss Stone Pine, a large tree, also a 

white pine, lacks grace of foliage, the needles being stiff, and only in 

the form of the old trees is it superior. It is very hardy, but is of 

remarkably slow growth, and therefore to be recommended only where 

a slow grower is wanted. 

YELLOW PINES. This is the largest group af pines, much more 

varied in ornamental value than the former group, but generally of 

less value than the white pines, because of the rigidity of foliage, and the 

stiffer, more straggling habit, and long, awkward stage of development. 
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The old trees, as a rule, develop a broad, umbrella-sha pe or spreading 
crown, except some of the western pines, w hich, at least in their native 

Fic. 74. — Mexican White Pine. Pinus Ayacahuite Ehrenb. 

mountain climate, preserve a conical outline throughout. 
pines generally are not as rapid growers as the w 
light-needing but adaptive to poorer soils. 

The yellow 

hite pines, and more 
For single specimens on 
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broad lawns, or to crown a headland point, the broad majestic stateli- 

ness of the larger ones is useful. 

=i SN 
a \ \ 
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Fic. 75. — Scotch Pine. Pinus silvestris Linn. 

The two best known and most planted, because hitherto the cheapest, 

are: 

P. silvestris Linn. (57), the Scotch Pine, a tall tree, native of north- 

ern Europe, which is noted for its frugality and great rapidity of growth, 

but has only small ornamental value, with its stiff, stout branches and 
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gray-green foliage. The variety rigensis (57a), Riga Pine, from Russia, 

is reputed to be much superior on account of its straighter, more sym- 

Fic. 76.— Black Pine. Pinus Laricio Poir. 

metrical growth, while the common Scotch pine is apt to grow early 

into straggling habits. But the slow habit of the tree of northern origin 

must be taken into consideration. In groups or masses at a distance 

Scotch pines make a picturesque appearance. 
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P. Laricio Poir. (58), or its variety Austriaca, Corsican, and Aus- 

trian or Black Pine, almost as frugal, hardy, and as rapid a grower as 

Fic. 77. — Calabrian Pine. Pinus brutia Tenor. 

the Scotch pine, differs from it in the dark, deep, blue-green, almost 

black, dense foliage — the densest of the pines — and the still stouter 



Pines 239 

branches forming a compact growth of coarse character, with a round 

head. Its adaptability to limestone soils, to poorly drained ones and 

to seacoasts, especially of the species itself, is useful. It is specially 

suitable for backgrounds in masses and quite desirable for lawns. It 

thrives well in cities and sets off well against city architecture. 

A near relative of the Austrian pine from Calabria, P. brutia Tenor 

(59), in color between the two former, with longer, wavy tufts of leaves, 

offers additional ornamental value. 

Our own species have been much more rarely planted, although 

several of them are superior to the exotics; the best of the northern 

ones is — 

P. resinosa Ait. (60), Red or Norway Pine (does not grow in Nor- 

way!), with its long, rich foliage,a growth as rapid as the White or Scotch 

Pine, and a more symmetrical habit and more sturdy form, although 

becoming open in later age; is adaptive to sandy and gravelly soils, as 

well as to swampy conditions. Remarkably free from troubles. Good 

in massing with other species. 

P. divaricata Dum. (Banksiana) (61), Jack or Gray Pine, is a small 

tree with slender, flexible, spreading branches (apple-tree-like), and 

light gray to bright green, short foliage. It is the most northern pine, 

and adaptive to any soil. Of botanical interest rather than of high 

ornamental value, yet graceful withal, and with a drooping habit, it 

is well adapted to planting in small places. Its cones remain mostly 

closed until fire opens them; it is the ‘‘fire pine” of the North. 

P. rigida Mill. (62), Northern Pitch Pine, has value for special 

purposes only, namely, on sterile, dry, and rocky sites, where it often 

assumes picturesque form; and for seaside planting, on sand dunes, 

etc. Its ability to sprout from the stump when cut or burnt has been 

made much of, but the sprouts do not grow into trees. 

P. pungens Michx. (63), Table Mountain Pine, is a small tree rang- 

ing from the mountains of Pennsylvania to Georgia and Tennessee, 

with broad, spreading crown, and long, dark green foliage; picturesque 

rather than ornamental. The peculiarity of retaining its large closed 

cones on the branches for many years adds to its interest. It is adapted 

to the same places as P. rigida, but for more southern range; the south- 

erm “‘fire pine.” 

Of southern species there are several of ornamental merit. 

P. palustris Mill. (64), Longleaf Pine, a tall tree of slow growth, 

fit only for planting south of Washington. With its long (one foot in 
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length), brush-like, lively blue-green foliage, enclosing its large silvery- 

white bud, with its candelabra-like, upturned ends of branches, it is a 

striking specimen tree. Its unusually deep-growing roots require deep, 

well drained sand soils, and it is difficult to transplant, except in small 

specimens. 
P. echinata Mill. (mitis Mx.) (165), Shortleaf Pine, extending its 

botanical limits into Northern States, compares favorably with any of the 

yellow pines of similar character, and should be more widely planted 

than it is. 
P. glabra Walt. (66), Spruce Pine, one of the far southern species, 

with a very fine, flexible, slender foliage and globular form, is one of 

the most promising ornamental pines for southern planting, although 

as yet hardly known. 

P. ponderosa Dougl. (67), Bull Pine, is a stately and very hardy tree 

from the western mountains; of long, stout, light-colored foliage; re- 

tains its conical shape in deep soils, but flattening its crown in poor 

soils. Its ornamental value is hardly established, but it promises 

well, being at least equal, if not superior, to the Austrian pine which it 

resembles. 
The European species, P. Pinaster Sol. (68) (maritima), Cluster Pine, 

resembling P. Laricio, but not adapted to limestone soils, nor hardy 

with us, offers no special points of ornamental value. 

P. Mughus Scop. (69) and P. Pumilio Haenke (79), (montana Mill), 

the two popular dwarf pines from the Pyrenees and Alps, are shrubs 

rather than trees, growing up with several stems from the ground, or 

at least branching low, and often growing in bush form. Where a low 

mass of foliage is desired, as to hide unsightly places, etc., they furnish 

an excellent material. They are much used in rock gardens and formal 

plantings with other evergreens, and are perfectly hardy. Numerous 

varieties are in existence. 

SPRUCES 

' Picea. (Formerly confused with Abies, or the names transposed, 

just as the common names of spruce and fir, and even hemlock, are often 

promiscuously used or interchanged, although the distinction between 

the different genera is easily made.) ‘There are in existence some eigh- 

teen species of northern or alpine range, which are not fit for southern 

planting, although the Norway spruce appears perfectly at home in 

Washington. Tall to medium size, and some small trees; with sharp- 
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pointed, four-sided needles set spirally around the branchlets (persist- 

ent five to seven years); the pendulous cones remaining entire when 

falling; they are densely foliaged and shade-enduring to a large degree. 

They are medium to fast growers, very symmetrical in youth, the crown 

Fic. 78. — Dwarf Pine. Pinus Mughus Scop. 

generally rounding off in old age. They are shallow-rooted, and there- 

fore easily transplanted. Most of them are adaptive to any soil on 

northern slopes, except the extremes of dry or wet, but the best form 

is attained in fresh, deep soils. ‘They are adapted to planting as speci- 

mens and in groups, for windbreaks, shelter, hedges (stand pruning 

well), also for avenues, and as a foreground tree in large deciduous 

plantations. 
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The best known, most popular, and most planted, because cheap, 

easily handled, growing most rapidly, and being very beautiful when 

on satisfactory soils and used with judgment as to situation, is — 

P. excelsa Link. (71), Norway Spruce; a large tree from Europe of 

greatest economic as well as ornamental value, with its grand sym- 

metry of graceful, flowing outline, formed by the Gothic arches of 

branches and often gracefully pendent branchlets, beset with dark green 

foliage. A very rapid grower, making sometimes three or four feet in 

a season. In about thirty years it reaches the awkward stage, when 

lower branches die. This happens earlier in poorer sites, where it is 

also thinner in foliage, and becomes ragged and open. It is very vari- 

able and there are in existence a great many forms, dwarf and other- 

wise, which should be used with discretion. ‘The specimens for plant- 

ing should be selected from those which have developed the long, pen- 

dent shoots, for in these consists its beauty when planted in single 

specimens. For grouping, the stiffer forms may be used. To achieve 

its best appearance in singleness, not less than thirty feet growing space 

should be allowed. It is well adapted for windbreaks, screens, and 

hedges, standing the shearing as well as any species. 

The nearest approach in appearance to the Norway spruce of our 

northeastern species is — 
P. rubra Link. (rubens) (72), Red Spruce, the common lumber tree. 

Although picturesque, it is less ornamental and a very slow grower; a 

medium-sized tree, less adaptive than the Norway spruce, and so far 

not often planted. 

Ornamentally, the best species of our Eastern States, with a range to 

the northwest, is— 

P. alba Link. (73), White Spruce, a medium sized tree and one of our 

most hardy conifers, retaining its symmetrical form and full branching 

longer than any other. It is attractive by its cheerful, light bluish- 

green, rather long, slender foliage. It is adaptive to drouthy condi- 

tions if collected from proper localities, e.g., Black Hills; to seashores 

-and to a variety of soils from dry to swampy. Its compact habit fit it 

for small places, at points, and in front of groups with darker foliage. 

The only other native spruce suitable for planting is — 

P. pungens Engelm. (74), Blue Spruce, from Colorado and other 

parts of the Rocky Mountains, noted for its remarkable blue to silvery 

foliage. It is hardy and adaptive to drouthy conditions. The blue 

color for which it is prized is not only variously distributed among 
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individuals, but its persistence depends on satisfactory (well watered) 

soil conditions. It varies greatly in individuals. Two nurserymen, 

Koster and Parry, have brought into the market superior specimens of 

yy $ZE 

Fic. 79. — Caucasian Spruce. Picea orientalis Carr. 

intense blue color, as Kosteriana (75a) and Parryana glauca (75)), 

which are secured by grafting on P.excelsa stock. These prove not only 

more generally but more persistently blue, and superior from this point 

of view to the original type. In dry situations, the tree becomes with 

age positively ugly, with a straggling, uneven branch development, 
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with very dark, almost black foliage, only the last year’s shoot showing 

the blue color. It should be used sparingly, to light up dark corners, 

and singly on small lawns. 

Of other exotics adapted to our climate, there are worthy of note — 

Fic. 80. — Japanese Spruce. Picea polita Carr. 

P. orientalis Carr. (75), from the Caucasus, the most graceful and 

distinguished of all spruces, with its short, crowded, closely appressed, 

very dark, glossy foliage, similar to the Norway, with somewhat pendu- 

lous branchlets; the branches persisting to the ground for a long time. 

Being of slow growth and a medium-sized tree, it is well adapted for 

small places. Very hardy. 
P. polita Carr. (76), from Japan, is almost the opposite of P. orien- 

eee ee 
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talis in the stoutness of its branches and the rigid bristling, spreading 

foliage, picturesque rather than ornamental. It is also very hardy. 

YEWS 

Taxus. This genus of small trees and shrubs, six species and many 

forms, furnishes some of the hardiest and most frugal conifers, well 

adapted for underplanting, as they bear shade well, indeed prefer shady 
positions, and grow very slowly; also wherever low forms are desired, 

and for hedges. Their rich, dark, glossy foliage, with a yellowish cast 

on the under side, give them somewhat of a funereal tone, which is 

increased by the remembrance of their frequent use in cemeteries, to 

which they lend themselves on account of their very slow growth and 

their small, compact form, especially in the fastigiate forms. They are 

very useful in formal gardening and against formal architectural work. 

The red berries add to their attractiveness. They are usually planted 

as shrubs and in the many varieties of nurserymen’s forms. 
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T. baccata Linn. (77), English Yew, is with us merely a shrub and 
not hardy; especially when planted in the open it is apt to suffer from 
frost. 

Fic. 82. —Cephalotaxus Fortunei Hook. 

T. cuspidata S. & Z. (78), from Japan, is much hardier, without 
any special difference in aspect. 

No more satisfactory low, shrubby cover of ground and beneath 

shady trees could be suggested than the hardiest of all— 
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T. Canadensis Marsh. (79), a prostrate shrub of our northern woods, 

which grows to a beautiful specimen when developed in nursery rows. 

Torreya. 7. Californica Torr. (80), the California Nutmeg Tree, and 

T. taxifolia Arnott (81), from Florida, are two small trees of the yew 

type, neither of them hardy in northern climates; with interesting, 

sharp-pointed foliage, and open, stately form. They are insect- and 

fungus-proof. The Japanese 7. nucifera S. & Z. (82) is probably 

hardier than the native ones. 

Cephalotaxus, a genus with several species of small trees and shrubs 

from Japan and China, is mainly fit for southern planting, but possibly 

hardy as far north as Philadelphia. The best, C. Fortunei Hook (83), 

is of highly ornamental aspect and more graceful habit than the true 

yews, its sharp-pointed foliage being of livelier color. 

Podocarpus, a genus with more than forty species of small trees, of 

tropical and sub-tropical mountainous range, is fit only for southern 

planting, although P. alpina (84), the hardiest, may be grown as far 

north as Philadelphia. 

B. BROAD-LEAF TREES 

The ornamental value of the broad-leaf trees is to be 

sought mainly in the variety of foliage, growth habit, and 

form. The changeableness of color in the foliage, the vari- 

ety of tints in the fall, and again in early spring upon the 

reawakening of Nature, and the variety of branch systems 

in their naked winter condition furnish unending attraction, 

both in the single tree, allowed to grow in perfect form, and 

in the properly grouped clump. A number, especially of 

the low trees, are also attractive by their flowers, which 

in most of the tall ones form only a very passing interest. 

1. BROAD-LEAF TREES WITH COMPOUND LEAVES 

ACACIAS and FALSE ACACIAS (Locusts) 

We may consider together under these names four genera of the 

Pulse family,— Acacia, Albizzia, Robinia, Gleditschia —with some 
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four to five hundred species, varieties, and hybrids, medium-sized to 

(mostly) small trees and shrubs, which besides their pod-like fruit, 

have also similar, small leaflets, forming a graceful foliage, generally 

beset with thorns or spines. Some have striking flowers, which form 

an additional ornament. They are adaptive to poor soils, and are 

very light-needing. 
Robinia. Three native species have their valuable points: R. 

pseudacacia Linn. (85), Black Locust (in New England called Honey 

Locust), the best known; a small to medium-sized tree, is hardy 

everywhere. It is most interesting and beautiful when in flower, with 

large, pendent, fragrant, white clusters (May, June), set off by the 

yellowish-green to dark green foliage. In winter the unattractive pods 

persist, and the straggling branch system, with rough, ridgy bark on 

the old trees, and short prickles on the smooth bark of the branches, 

detracts from its looks. It excels in its rapidity of growth, the ease of 

transplanting, and adaptation to almost any soil, even the poorest and 

driest; but it is variable in outline according to the site, from the hand- 

some, roundish or elliptical form and upright habit on cool, rich loam 

and not too poor sand (under such conditions making a fine lawn 

tree), to the ugly, straggling, and unsatisfactory form on compact clay 

soil, especially in old age, when branches here and there begin to die. 

To be used mainly for grouping by themselves on knolls and to cover 

sandy or gravelly wastes; singly, near houses, and on small grounds for 

cheap, rough hedges. Unfortunately, a borer working in the lower 

trunk disfigures, although rarely kills, the tree; a leaf fungus not infre- 

quently attacks it, and it has the bad habit of suckering from the 

shallow roots. Easily propagated by cuttings. It grows very rapidly, 

but not persistently, and makes a hard, durable wood, fit for fence 

posts, etc. 

A variety, inermis (86), without thorns, has usually a darker hued 

foliage. 
R. viscosa Vent. (87), Clammry Locust, so called from its sticky branch- 

lets and leaf stems, smaller than the former (ten to fifteen feet down 

to a shrub), is similar to the preceding species, but with larger clusters 

of rose-pink flowers, appearing later and continuing longer. 

R. hispida Linn. (88), Rose Acacia, appearing more often as a low 

shrub than a tree; from the southern Alleghanies; a very desirable or- 

nament and the hardiest of all; large rose-colored flowers appear very 

early in life (June and July); more prickly than the other varieties; has 
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the same habit of suckering as the others, hence to be used where this 

is not an objection. Good for seaside planting on sandy wastes. 

A very large number of nurserymen’s varieties, with small variations, 

especially of the black locust, have their uses. 

Gleditschia. G.iriacanthos Linn. (89), Honey Locust (see Robinia), or 

Three-thorned Acacia, the first name from the sweet yellow pulp of the 

pods; the second from the long-three-pronged spines which beset trunk 

and branches; is a medium-sized tree, one of ten species of more south- 

erm distribution, yet very hardy. Very different from the foregoing in 

outline, spreading in branch habit and often irregular, with inconspicu- 

ous green flowers and very large broad brown pods, which, together 

with the stout spines, make it an object of interest in its leafless condi- 

tion, but also add to its uncleanliness, since the fruit falls little by little 

for some time. Its foliage, light green turning to clear yellow, with 

rather shorter leaf period, differs also very much from the former; it 

is elegant in detail, delicate and open, giving it an even airier aspect 

than that of the black locust. It has none of the bad habits of the 

latter, is free from insects, and adaptive to all soils from dry to wet. 

Light-needing and a rapid grower. 

The variety, imermis (go) without spines, has a somewhat more 

slender and loose habit. 

Of the true acacias there are several hundred species, found chiefly 

in Australia, in tropical, sub-tropical, and desert ranges, generally as 

small trees or shrubs with very small, graceful, feathery foliage, and 

finely colored, fragrant flowers. The following species is especially use- 

ful for southern planting: 
Acacia. A. decurrens, Willd. (gt), Black Wattle, from Australia, with 

profuse, fern-like leaves, with long racemes of bright yellow flowers. 

A. pubescens R. Br. (92), the Hairy Wattle, a small spreading tree 

or shrub, is a very fine ornament with its gracefully cut foliage and 

abundance of fragrant light yellow flowers, on pendent branchlets, 

appearing very early in spring. It has been found hardy as far north 

as Boston. 

Albizzia (Acacia). A. Julibrissin Durazz. (93), from Persia, is a 

specially beautiful, spineless, small tree, the most ornamental of its 

group and much planted; with exquisite feathery, pinkish flowers in 

panicles (July) and most graceful foliage; spreading and round-headed 

in outline. Only half hardy at Philadelphia; needs rich and warm 

situations. 
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HORSE CHESTNUTS OR BUCKEYES 

Zesculus. Large, medium-sized and small trees and shrubs from the 

United States and Asia, of well-appreciated ornamental value, with 

rich, palmate foliage and attractive flowers. They are excellent shade 

trees, requiring, however, rich soil for their best development. 

A. Hippocastanum Linn. (95), Horse Chestnut, from China, nearly 

hardy to Ottawa, is the best known, the largest of the genus, and one 

of the best shade trees. It is a tolerably rapid grower of rather round- 

ish or oval outline, regular, somewhat coarse, at first stiff, branch habit; 

branches becoming pendent with the tips of branches peculiarly curved 

upward, with heavy, luxuriant, deep green, flaccid foliage, becoming 

golden bronzed in autumn, leafing early, but also browning and shed- 

ding its foliage early (August). A profusion of stiff pyramids of white, 

showy flowers (May) is a striking feature, but also adds to its unclean- 

liness, which is most felt when the large nuts and burs fall in early 

autumn. A ‘‘shot hole” fungus sometimes attacks the leaves, making 

them unsightly with brown specks; it is also liable to sun-scald, but is 

otherwise free from troubles. For wide avenues and public places it is 

one of the best species; also good for lawns singly, being too formal 

in habit to group well. 

A. Pavia Linn. (95) (rubra), Red Buckeye, a small tree native in the 

South, but hardy northward, is commendable for its fine brick-red to 

dark red flowers. ‘There are several forms, varying in color of flowers, 

and a dwarf with pendulous branches. \ 

A. glabra Willd. (96), Ohio Buckeye and A. octandra (flava) Marsh. 

(97), Sweet Buckeye, natives of the Southern States, deserve much more 

attention than they have so far received. They are small to medium- 

sized trees, lacking the showy flowers of the first two mentioned, having 

pale yellowish-green ones, but a more elegant foliage, and smaller 

fruit with less coarse burs, being therefore more cleanly. Hardy to 

Ottawa, and there hardier than the horse chestnut. 

A. parviflora Walt. (98) (macrostachya), Dwarf Horse Chestnut. 

‘A native of the Southern States, a large shrub (fifteen to twenty feet), 

sometimes growing into tree form with a broad well-rounded head, is 

a most desirable plant in its proper place, in the North hardy to semi- 

hardy in sheltered positions. It is attractive in its dark, smooth, rich 

foliage and peculiar long erect spikes of white flowers, appearing 

during the scanty flower season (July). It suckers readily, spreading 



Horse Chestnuts or Buckeyes 251 

Fic. 83. — Tree of Heaven. Ailanthus glandulosus Desf. 

rapidly, and hence to be planted only where this habit is not objec- 

tionable, or even desirable. It is adapted to stiff soils. 

Ailanthus. A. glandulosus Desf. (99), Tree of Heaven. A large tree 

from China, but so generally pianted as to appear like a native. It is 
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highly interesting and ornamental, its large fronds of pinnate leaves giv- 

ing it a strikingly graceful and tropical appearance, which is heightened 

by the very large, singular bunches of flowers and fruit. In winter, 

its stout, rusty brown young twigs and shoots give it an interest. Not 

hardy in Ottawa. In form it is somewhat open, but when full grown 

is of stately habit, and peculiarly fissured, somewhat smooth, gray 

bark. It is an extremely rapid grower, and most adaptive to soil and 

climate, but light-needing. It has the advantage of being absolutely 

free from insects or other troubles, but has two objectionable features, 

namely, the disagreeable smell of the flowers of the male tree, which 

may be avoided by planting female trees (recognizable?); and the habit 

of suckering and strong rooting at the surface (also more strongly devel- 

oped in the male tree), which makes it undesirable near dwellings and 

pavements. It is therefore to be used with discretion. For rapid, 

tall shrub effect or top filling it may be used advantageously by cutting 

back annually, as it is a most vigorous sprouter. 

Aralia. A. spinosa Linn. (100), Angelica Tree, Hercules Club, one of 

some twenty-five or thirty species, is a shrub or dwarf tree (twelve to 

sixteen feet), of southern native habitat, and not quite hardy in the North. 

With its stem beset with sharp prickles, shedding both leaves and 

branches in winter, and leaving a bare pole, it is a botanical curiosity, 

but also very ornamental with its tufts of very large, twice- and thrice- 

pinnate leaves at the tip of stem and branches, and with its wealth of 

large clusters of fleecy, white to greenish-tinted flowers in summer, being 

quite tropical in appearance. It is a rapid grower, hence, like the Ailan- 

thus, giving quick effects as tall shrub and top filler. It is very shade- 

enduring and adaptive to various soils, best in moist, even wet ones. It 

suckers profusely and hence can be cut down for wintering, but this 

habit, if not to be utilized, can easily be kept in check. It is liable to 

attacks of scale. 
Most of the other species are tender herbs or shrubs, but Aralia 

_Chinensis Linn. (Fatsta Japonica, or Sieboldit or Dimor phanthus Mand- 

schuricus), from Japan and China, a very elegant shrub, with finely- 

cut, deep glossy foliage, is perfectly hardy as far north as Ottawa; 

hence it should be used in preference to the native form. 

Caragana. C. arborescens Lam. (102), Siberian Pea Tree. This small 

tree (fifteen to twenty feet) or large shrub, one of several interesting 
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species, with compound leaves (eight to ten leaflets) and pea-shaped 

pale yellow flowers, is hardy everywhere, easily grown and adaptive, 

and makes one of the best sturdy hedges. 

C. spinosa D C. (103), also from Siberia, similar in leaf and flower, 

is a low shrub (four to six feet) with long, thorny branches, but does 

not appear to make good hedges. It is specially adapted for sandy soils. 

An entirely different type as regards foliage, having only two to 

four leaflets, is represented by-— 

C. frutescens D C. (103 bis), from Southern Russia and China, hardy 

to Ottawa. This is a small tree, half the size of arborescens, and more 

graceful and attractive, with its golden-yellow inch-long flowers. 

Several other Asiatic dwarfs of this genus are found equally hardy 

but without points of superiority, except perhaps C. pygmea DC., a 

small shrub with fine foliage and handsome golden-yellow flowers. 

Cladrastis. C. tinctoria Raf. (104) (Virgilea lutea), Yellow-Wood. 

This small to medium-sized tree, often even shrub-like in habit, of 

limited range in Kentucky and Tennessee, but hardy to semi-hardy into 

Canada, is a first-class ornament for small places, with short trunk and 

spreading branch habit in refined curves. The foliage is made up of 

rather large compound leaves, formed of small, short, pale green leaflets 

drooping gracefully and turning bright yellow; it has equally graceful 

loose clusters of fragrant white, pea-shaped, wistaria-like flowers (June), 

hanging from the ends of the little branchlets. The long leaf-stalks, re- 

maining into winter and enclosing the buds, are interesting, but some- 

what detractive from its winter aspect, which otherwise its smooth, gray, 

beech-like bark renders attractive. It is a moderately rapid grower, 

and adaptive to various soils. 

ASH 

Fraxinus. A genus economically very valuable, with thirty to forty 

species of large to small trees, in all parts of the temperate zone; is orna- 

mentally of less value than many others, because of the stiff, open, bare, 

and spreading branch habit. Yet they are interesting in their finely- 

ridged, whitish-gray to dark bark, and their elegant foliage of light hue, 

which, however, is late in making its appearance, and early in falling. 

All are light-needing and of medium rate of growth. Their tracing 

root system permits easy transplanting. They are adaptive to wet 
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and compacted soils, but thrive best in drier situations. Their free- 

dom from insect pests would recommend them for street trees, but their 

Fic. 84. — English Ash. Fraxinus excelsior Linn. 

short leaf period and their requirement of good soil rule them out here. 

Their best use is for color effect against darker foliage, along country 

roadsides, and for marking a point in the landscape. 
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Of the eight American species, several resemble each other so closely 

that a distinction is difficult, even to nurserymen, and practically, ex- 

cept as to size, unnecessary from the ornamental point of view. The 
two most distinct species are: 

Fic. 85. — Flowering Ash. Fraxinus Ornus Linn. 

F. Americana Linn. (105), White Ash, of eastern distribution from 

north to south, the largest, most typical of the genus, and the best in form. 

F. nigra Marsh. (106) (sambucifolia), Black Ash, a rather rare tree 

of the swamp, with a darker, denser foliage of slenderer leaves, and a 

dark gloomy aspect of stem and branches. 

F, lanceolata Borck. (107) (viridis), Green Ash, of more western 

distribution, a smaller tree, is often mistaken for white ash and mixed 

with it in nurseries. 
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F, quadrangulata Michx. (108), Blue Ash, is adaptive to drier situa- 

tions than the other species. 

Of European species there are two quite distinctive ones, both more 

ornamental in their greenery than the American (but not quite hardy 

at Ottawa): 

F. excelsior Linn. (10g), the so-called English Ash, a native of 

Europe, with various varieties, is quite attractive, with its finer, small, 

serrate foliage and black buds. It is liable to a black knot fungus 

disease. 

F. Ornus Linn. (110), Flowering Ash, a small tree from the Mediter- 

ranean countries, with round head, more compact than most ashes, 

with its numerous, white, feathery flowers (May, June), makes an attrac- 

tive tree for small places and in front of groups. 

Gymnocladus. G. Canadensis Lam. (111), Kentucky Coffee Tree, is a 

large tree of southern distribution, but hardy as far as Ottawa. With 

large, very luxuriant, and striking, tropical-looking foliage, similar to 

the Ailanthus, finely-fissured bark, but ragged, stout, somewhat crooked 

and straggling branch system, it is picturesque and interesting rather 

than beautiful, with heavy seed buds and apparently budless, bare 

branches. It is well adapted for suburban street tree-planting, but 

requires deep, rich soil. It is specially free from pests. 

HICKORIES 

Hicoria (Carya).’ There are nine species of large and small trees, 

all confined to eastern United States. Most of them are of great eco- 

nomical value and some (pecan and shellbark) more prized for their 

fruit than for ornamental and shade purposes; yet the lofty, symmet- 

rical, closely-knit, rather elegant, aspiring form of the large species, 

the rather pale, medium to small sized compound leaves, turning golden 

yellow, the picturesque, somewhat gnarled, pendulous branch system, 

vender them worth while for planters on large grounds, singly in pas- 

tures, or in groves with other trees. Having a very deep root system 

they need deep and preferably rich soil. They are free from insects, 

but suffer, although rarely, from the leaf spot fungus. They are best 

used in single individuals, near houses, in fields, and to accentuate an 

elevation. 

The best species for ornamental use is perhaps: — 



Walnut 257 

H. minima Britt. (112) (amara), Bitternut, native in Canada, 

which is of very upright habit and elegant foliage, with close, finely- 

fissured bark. It is adaptive to swampy conditions. 

H. Pecan Britt. (113) (oliveformis), of more southern distribution, 

is similar to the former, but still loftier. It is hardy as far north as 
New York. ; 

H. ovata Britt. (114), Shellbark, hardy in the North and also suitable 

for southern planting. H. laciniosa Sarg. (115) (sulcata), Shagbark, 

named from its flaky bark, often developing a narrow elliptical form 

with pendulous branches, is most valuable for its fruit. 

Hi. alba Britt. (116) (tomentosa), Mockernut, thrives in the poor- 

est soils. 

AH. myristiceformis (117), Nutmeg Hickory, a small tree, with small, 

elegant, deep green foliage, golden-yellow underneath when grown in 

rich soil, deserves attention, especially for small places. It is, how- 

ever, of southern range, hence its hardiness is doubtful. 

WALNUT 

Juglans. Of the ten species of large, medium, and small trees, 

three or four deserve attention, although none of them is of very high 

ornamental value, both foliage and branch system being rather coarse, 

and outlines irregular. Their leaf period is especially short. Having 

tap-roots, they are rather difficult to transplant, and need a deep, rich 

soil for good development. They have the advantage of being free 

from insects. 

The largest and handsomest of this group is the native 

species — 

J. nigra Linn. (118), Black Walnut, hardy as far as Ottawa, a very 

large tree, growing rapidly, of spreading habit, and varying outline, 

with blackish, strongly fissured bark and dark green, large, rather dig- 

nified foliage; with a short leaf period at both ends, and no interesting 

autumn colors. It is an unneighborly tree, being very greedy and 

shady, its coarse foliage decaying slowly, as well as being rather un- 

clean. It is fit only for wide spaces, singly or in groups, when the shade 

and light effects in its foliage are pleasing, and its sturdy growth, bold 

ramifications and noble stateliness are effective. 

J. cinerea Linn. (119), Butternut or White Walnut. A smaller tree 

(up to one hundred feet), of more northern range and less choice of 
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Fic. 86. — Varnish tree. Koelreuteria paniculata Maxim. 

soils, but inferior to the former in its more straggling habit and uncer- 

tain outline, sparser, coarser foliage, with still shorter leaf period. It 

is light-colored in bark and foliage. It is said to group well with the 
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Austrian or Scotch pine, and makes a natural appearance on rocky 

ground, if the soil is rich enough. 

Fic. 87. — Golden Chain. Laburnum vulgare Griseb. 

J. rupestris (120), the California species, a slender, small tree of more 

upright habit, otherwise resembling the black walnut, would probably 

make a good ornamental tree in Southern States. 
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J. regia Linn. (121), called English Walnut, but a native of Persia, a 

small tree of roundish outline, flattening its crown with old age, has 
little attraction outside of its fruit, unless its glossy, light green foliage, 

Fic. 88. — Chinaberry or Umbrella Tree. Melia Azedarach Linn. 

smooth, gray stem, and purplish branches are needed for contrast. 

Probably not hardy north of New York. 

An interesting cross tree of rupestris and regia has been produced 

by Luther Burbank, which excels in rapidity of growth. 
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J. Sieboldiana Maxim. (121 bis), from Japan, a small broad-crowned 

tree, is from the ornamental point the best, and in addition excels in 

hardiness, being perfectly at home in Ottawa. 

Keelreuteria. K. paniculata Maxim (122), Varnish Tree, is a well-de- 

serving small tree with broad rounded outline, from China and Japan, 

half hardy to Massachusetts and into Canada. The somewhat still, 

open, irregular, but picturesque branch habit is relieved by a rather 

heavy foliage of elegantly cut, compound leaves, dark green, changing 

to deep yellow, and by large panicles of showy, bright yellow, small 

flowers (July, August), borne on the ends of the shoots, giving it a rare 

and graceful appearance at a time when little else is in bloom. Peculiar 

green pods of fruit add to its interest. It is shade-enduring, gives 

a pleasant shade without obstructing the view, and has a long leaf 

period. It is best suited to cool, deep soils, but is also adaptive to 

dry soils, easily propagated, but slow growing, and free from insects. 

It is adapted to small parks and small places, and in the foreground of 

groups. 

Laburnum. L. vulgare Griseb. (123) (Cytisus), Golden Chain, Labur- 

num. One of the most ornamental small trees, often shrub-like, from 

Europe; with a slender upright habit forming an irregular, picturesque 

head, with slender-stemmed, smooth, shining leaves and long, pendent 

racemes of yellow to purplish ‘‘Golden Chain” flowers (April to June). 

Grows in any soil not wet. Does not respond to pruning. Adaptive 

to small lawns and foregrounds or borders of groups. 

Melia. M. Azedarach Linn. (124), Chinaberry, Umbrella Tree, is a 

small tree from India and Persia, for southern planting only; here long 

established and running wild. Itis one of the best shade trees, with a 

very dense, rounded crown, and a very long leaf period, ornamental in its 

bright green, doubly pinnate foliage, and numerous lilac-colored flowers 

(April), followed by yellowish berries. It is adapted only for use as 

single, small ornamental or shade trees. 

SUMACH 

Rhus. Of the one hundred or more species of trees, shrubs, and 

vines, among which are several poisonous ones, three native and two 
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foreign species, each entirely different from the other, lend themselves 

to ornamental use on account of flower and fruit as well as of foliage, 

which is especially beautiful in autumn coloring. Most adaptive to 

sterile soils, and free from troubles, they are among the most satisfac- 

tory ornaments, as small trees, or shrubs in masses. 

R. hirta (L.) Ludw. (125) (typhina), Staghorn Sumach, so called from 

its stiff, prong-like, rather open and coarse branch system, the young 

shoots being velvety, is a small tree, with a compound leaf resembling but 

more graceful than the Ailanthus, turning brilliant scarlet and crimson 

in the autumn; with an early, striking, erect fruit stand of scarlet ber- 

ries holding on through the winter and becoming velvety purple. It 

suckers badly. It is rustic in its aspect with its open unsymmetrical 

branch system. It is adapted to grouping in small shrubbery and for 

neglected, rough, stony corners, for which it and its congeners are spe- 

cially fitted. It is best used in groups with other shrubs to hide its 

poor form, and set off its elegant foliage. 

R. copallina, Linn. (126), Dwarf Sumach, native from New Eng- 

land south, is also a small tree, but often shrub-like, with more compact 

form and with glossier dark green foliage than the preceding, pale to 

white beneath, turning rich maroon, although otherwise similar to the 

former. It is adaptive to most sterile soils. It often remains not over 

a foot high, spreads freely by root suckers, and hence is useful for quickly 

covering rocky and barren spots and sand banks. 

R. Cotinus, Linn. (127), Smoke Tree (Venetian Sumach), Mist Tree, 

Purple Fringe, so called from its peculiar misty-looking inflorescence, 

a dwarf tree (up to eight feet), from the Caucasus, but hardy to Ottawa. 

It is a peculiarly pleasing object in a small lawn, with its formal round 

head, bluish-green, almost circular leaves, turning rosy crimson, with 

very long leaf period and unusual, flesh-colored, feathery or wig-like 

flower heads. Hardy and adaptive to all soils. ‘To be used both singly 

and in groups. 

R. glabra Linn. (128), Smooth Sumach. A small tree or shrub (three 

to ten feet high) with smooth branches, of similar habit and adaptation 

as the preceding, and the hardiest of all, with showy foliage and crim- 

son fruit, retaining the latter long after the foliage has fallen. A vari- 

ety, /aciniata (128a), smaller in stature, with fern-like, cut foliage, is 

still more elegant in its crimson autumn colors. 

R. semialata Murr. (129), (Osbekii), Osbeck Sumach, is a variety 

of an Asiatic species, semi-hardy, of larger size (twenty to thirty feet) 
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than the native species, and a more rapid grower. Dark green shining 

foliage above, rusty-colored beneath, and its pure white showy flower 

heads (July, August) are its beauty, the fruit and autumn colors 

(orange to crimson) being less conspicuous. 

Sophora, S. Japonica Linn. (130), Pagoda Tree, one of the twenty-five 

species of trees, shrubs, and herbs, mostly of southern distribution, is 

a pretty, erect, round-headed, small to medium-sized tree from Japan; 

only half hardy north of New York and Massachusetts. It is attractive 

by reason of its smooth, dark green bark for winter effects, and in sum- 

mer by its graceful, delicate, dark blue-green foliage, and large pan- 

icles of cream-white, pea-shaped, late flowers (August, September). 

Otherwise, it resembles the Black Locust, and, like it, is adaptive to dry 

soils. 

A pendulous variety, pendula (1302), is one of the best weeping trees 

in existence. 

S. platycarpa Maxim. (131), also from Japan, with large yellow 

flowers, is hardier than S. Japonica and may therefore be used farther 

north. 

S. secundiflora Lag. (132), the native Texas species, a small tree 

or shrub, with finely scented, large, violet-blue flowers (June, July) 

and glossy leaves, is commendable only for southern planting. 

MOUNTAIN ASHES (SERVICE TREE) 

Sorbus (Pirus). This genus contains some thirty species and a 

number of varieties of small trees, mostly of northern range and from 

mountain sites, hence very hardy, belonging to the apple tribe (which 

see on page 294). They are among the most pleasing hardy orna- 

mentals because of their finely cut, ash-like leaves, turning orange-red 

in autumn, their flat clusters of white or pink, compound flowers (May, 

June), and the yellow to scarlet-red clusters of berry-like fruit, which 

hang on from July throughout the winter. There is very little differ- 

ence between the two best known species: 

S. Americana Marsh. (133), American Mountain Ash, which pro- 

duces a greater abundance of fruit, but less brilliant in color than the 

following, has more taper-pointed leaves and is perhaps cf smaller 

growth; and 

S. aucuparia Linn, (134), Rowan Tree, the European species. Both 
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are small trees with roundish apple-tree-like outline and open crown, 

growing in any soil, and especially fit for rocky hillsides, by themselves 

as garden trees, or in foreground of conifers to add picturesquesness. 

They are both free from leaf insects, but liable to attacks by the apple 

borer. They are easily transplanted, but not responsive to pruning. 

S. Aria Crantz. (135), White Beam, from Europe, is a small tree 

with conical outline, attractive by its pleasing and distinct deep green, 

deeply cut foliage with downy white underside, which groups well 
with evergreens. 

S. torminalis Crantz. (136), Wild Service Tree, a handsome, small, 

round-headed tree, with spreading habit, and foliage of lobed leaves, 

the upper side dark or bright green, the lower white, turning bright 

red, and with orange-red fruit, is noteworthy for its adaptation to dry 

and exposed sites and especially to limestone soils. 

2. BROAD-LEAF TREES WITH SIMPLE LEAVES 

MAPLES 

Acer. A large genus, with sixty to seventy species of large, medium 

and small-sized trees, and some few shrubs, which comprises the most 

satisfactory group of ornamental trees for lawn and roadside planting, 

of wide range, adaptive to a variety of soils, and most easily transplanted. 

They all have a pleasing diversity of variously cut foliage, quite vari- 

able in outline and color, mostly turning into brilliant tints. The 

majority are of upright habit. They are shade-enduring and as a rule 

rapid growers, generally clean and liable to few insect or other troubles. 
Most of them are fine specimen trees. 

At least five native species have value as ornamental and shade 

trees: 

A. saccharum Marsh (137) (saccharinum), Sugar Maple, the one 

mainly used for sugar orchards, and its southern counterpart, A. 

nigrum (138), Black Maple, usually not recognized as different, are both 

first-class shade and ornamental trees, with a most compact crown of 

globular outline, rather stiff, upright branch habit; the black maple 

leafing out earlier, with darker, less deeply lobed, generally larger, 

and more flaccid foliage; both turning pale yellow in autumn. They 

are moderately rapid and persistent growers, especially in rich soils, 

and very shade-enduring, adaptive to a variety of soils, but best devel- 
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oped in good loam. They are preferably used as single specimens, 

but make fine avenues, if not planted too close together. 

Closely allied, and similar in all respects, is the species of the Gulf 

States — 
A. floridanum Chapm. (139), fit only for southern planting. 

A. rubrum Linn. (140), Red Maple, of similar range as the sugar 

maple, is a most satisfactory tree from every point of view. Similar 

in form to the sugar maple, although perhaps less stiff and regular in 

branch habit, its beauty lies in the dark green foliage, pale to white 

underneath, turning every shade of red, and in the bright scarlet flowers 

and fruit which appear in early spring before the leaves. It is adaptive 

to swampy situations as well as to the driest. If properly placed, it is 

a sturdy and a more rapid grower than the former. 

A. saccharinum Linn. (141) (dasycarpum), Silver Maple, resembles 

in some forms of foliage the red maple, although otherwise it is quite 

different from the former two, being irregular in outline with a rather 

open crown and a straggling, spreading, yet graceful branch system, 

with long slender, often pendent, branchlets. The foliage is deeply 

cut into many acutely-pointed lobes, pale green above, silvery white 

beneath, and very variable in outline, but always most elegant. It is 

a medium-sized tree, but rapid grower, especially in rich loam, where it 

develops its best form and shadiest crown, but it thrives also in sandy 

and gravel soils, with a slimmer development. Unfortunately its long, 

weak branches are easily broken by storms, hence its beauty is of lim- 

ited duration except in sheltered places. By systematic pruning this . 

trouble can be checked to some extent. 

A most pleasing, cut-leaved variety, A. Weirii (141a), vies with the 

cut-leaved birch in elegance, but, like all such freaks, is to be used 

with discretion. 

A. Pennsylvanicum Linn. (142), Striped Maple, Moosewood, a 

small, slow-growing tree of upright, handsome, oval form, with large, 

dark green, flaccid foliage, long pendent racemes of flower and fruit 

and green-striped bark, is one of the most attractive small trees of north- 

ern range, the most shade-enduring of this very shade-enduring genus. 

By grafting on other maples, it can be made to grow to much larger 

size. It needs rich soil for best development. It is fine for large 

border plantations. 

A. spicatum Lam. (143), Mountain Maple, occurs generally as a shrub, 

with small, pleasing foliage, turning to a variety of colors in autumn. 
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A. Negundo Linn. (144), Boxelder, Ash-leaved Maple, is a small to 

medium-sized tree, native from Manitoba south, with compact, rounded 

Fic. 89. — Norway Maple. Acer platanoides Linn. 

crown, its green branchlets of interest in winter, and its ash-like foliage 

in summer. It is of very rapid growth on good soils, but short-lived 

on poor ones, although adaptive to almost any soils excepting wet ones. 
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It is shade-enduring and very shady, a good street tree for narrow 

streets, and well adapted for grouping with conifers. 

Fic. 90. Sycamore Maple. Acer pseudoplatanus Linn. 

A. macrophyllum Pursh. (145), the Pacific Coast or Oregon Maple, is 

a large, rapid-growing tree, striking by its immense size of foliage; 

hardly hardy north of Washington. 

Of the many exotic species at least four European ones are desirable, 

and especially the first two mentioned are not only perfectly acclimated, 
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but have points which make them equal, if not superior in value, to 

the native species: 

A. platanoides Linn. (146), Norway Maple, is nearest in outline, 

habit and form of foliage to the sugar maple, except that the foliage is 

usually larger, of somewhat darker shade, and its dense, finely fissured, 

brownish bark is superior to the gray, flaky bark of the sugar maple. 

It is the finest and earliest bloomer among the maples, with pendulous 

Fic. 91. — Mediterranean Maple. Acer Monsspessulanum Linn. 

clusters of greenish yellow flowers (March, April), and excels in its long 

leaf period. It is very hardy, a very rapid grower, and adaptive to 

any soil and situation; a perfect shade tree, free from all troubles, alto- 

gether the most serviceable maple. 

A. pseudoplatanus Linn. (147), Sycamore Maple, also from northern 

Europe, and hardy at Ottawa if grown from northern seed, is quite dis- 

tinctive from all other maples by its large, rich, dark green, thick leaves 

on long reddish stems, and its long pendents of conspicuous, although 

green, flowers and fruit, a striking ornamental. In outline and branch 

habit it is less elegant and symmetrical than the former, being stiffer 
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and statelier. Of rapid growth, and only slightly less adapted to soils 

than the former, it is an excellent shade tree, and is especially desirable 

near houses. 

There are three or four other small exotic maples deserving atten- 

tion: 

Fic. 92. —Tartarian Maple. Acer Ginnala Max. 

A. campestre Linn. (148), known as English Maple, but distributed 

through all northern Europe, a tree rarely over thirty feet, with small 

roundish-lobed, attractive leaf, the foliage remaining green also in 

winter. Its very formal habit, making a very stocky, round head, fits 

it especially for planting on knolls, at corners, near a bend in the road, 

as the center of low shrubbery, or in formal work. It is of slow growth, 

perfectly hardy and adaptive to soils. 

A. Monsspessulanum Linn. (149), from the Mediterranean, very 

similar to the English maple, is fit only for southern planting. 
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A. Ginnala Max. (150) (Tartaricum), Tartarian Maple, from Russia, 

and hardy in Manitoba, is a small shrub or tree of shrub-like, irregular, 

roundish to elliptical form, with a dense, very pleasing, shiny foliage of 

roundish outline, not lobed, but only more or less deeply notched, which 

Fic. 93. — Japanese Maple. Acer Japonicum Thunb. 

turns orange, crimson, to dark purple, answering the purpose for which 

the dainty Japanese maples are used, where these are not hardy. The 

fruit also colors pleasingly. 

A number of nurserymen’s varieties increase the usefulness of this 

genus. Of these may be mentioned, besides A, Weirti, above referred 

to: 
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A, platanoides laciniata (150a), a most distinguished cut-leaf variety; 

A. Schwedleri (151), a fine Norway maple, with the foliage turning 

first crimson, then copper color, and A. Reitenbachi (152), another 

Norway, first green, then with advance of the season turning biood-red 

to purple; A. Worle (153), a sycamore maple, with golden-hued leaves 

in spring. A mere oddity is the Eagle-claw Maple, A. platanoides 

crispum (154). 

Fic. 94. — Acer polymorphum S. & Z. 

Besides the native mountain maple and the Tartarian maple, which 

often grow into shrub-like forms, there is a group of maples from Japan, 

of two species and a long list of varieties, mostly dwarfs, which, 

although trees in form, are shrub-like in effect on account of their low 

stature. They are peculiar, and at the same time most delicate in 

outline and in type and hue of foliage; for color effects unique and most 

interesting in carefully arranged, refined plantations, or single speci- 

mens near the house. 

A. Japonicum Thunb. (155), the type ten to fifteen feet high, with 
bright green, merely scalloped or fluted leaves, and delicate pink flowers 

in early spring, is hardy to semi-hardy into Canada. It has given rise 

to a number of varieties, with larger, smaller, deeply cut and variously 

colored foliage. 
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A. polymorphum S. &. Z. (palmatum) (156), the basis of the finest 

series of low varieties, the type twelve to eighteen feet, with deeply cut 

to palmate (five-fingered) leaves, formed of oblong to elliptic, small 

leaflets of various shades. ‘The prettiest, daintiest is A. atropurpureum 

dissectum (156a), five or six to twelve feet high, with a foliage of fern_like 

appearance and dark purple foliage throughout the year, on grac- ful, 

spreading sprays of branchlets. Not hardy in Ottawa. 

A. sanguineum (156b) (blood-leaved) vies with the former for first 

place, with a brighter-colored hue. 

A. roseopictum (156c) is a rarer treelet, with variegated white, yellow, 

rose, and green tints. 

ALDERS 

Alnus. Some twenty species, mostly of northern range, hence hardy, 

of small trees or (mostly) tall shrubs, rapid growers, with dark, simple 

foliage, mainly adapted for wet soils along streams, but will thrive in 

drier sites. ‘They are useful as cheap nurses, for grouping in thickets. 

and as fillers, and combine well with foliage of a leathery or semi-ever- 

green character, for fringes along watercourses, ponds, and lakes, 

massed as they appear in nature, and as a background to refined plan- 

tations; the few tree forms fit for small lawns. Their early flowers, 

appearing with the first breath of spring in graceful, yellowish tassels, 

are their most attractive feature. 

Of the tree forms, the largest and best is the European — 

A. glutinosa Gertn. (157), Black Alder, an interesting as well as 

handsome small tree, with a symmetrical, conical, or elliptical outline 

and with luxuriant, shy, dark green foliage, of very long leaf period; 

its slender, yellowish, tassel-like catkins in early spring, and its cone- 

like fruit and dark bark making fine winter effects. Although most 

natural near water, it will grow well in dry situations, and is very com- 

mendable for small places. It is somewhat subject to attacks by leaf 

miners. It is a rapid grower, adaptive to all soils, and hardy even to 

- Manitoba. 

A cut-leaved variety, A. imperialis (157a), is very handsome, with 

compact, very finely shaped foliage, and pleasing, conical form. 

A. cordifolia (cordata) Ten. (158), from Italy and the Caucasus, a 

round-headed tree, is said to be still more ornamental than the former, 

with a distinct, glossier foliage, changing to orange-yellow, but is not 

quite hardy in the north. 
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Fic. 95. — Black Alder. Alnus glutinosa Gaertn. 

The native species, six in number, are mostly shrubs or shrub-like 

trees, useful for grouping on rocky sites and along watercourses, so 

far but little utilized; among them, A. rugosa K. Koch. (159) (ser- 

rulata); A. incana Willd. (160), with brown and white dotted branches; 

A. viridis D. C. (161), our commonest native shrubs; A. maritima 

Mubhl. (162), with shining foliage and attractive by the development 

of male catkins in the fall. All of these lend themselves effectively 

for massing, alone or with willows, their foliage starting earlier and 

remaining longer. They are most adaptive, and easily transplanted. 

SHADBUSH OR JUNEBERRY 

Amelanchier. A. Canadensis Medic. (163), one of the representatives 

of a genus of the rose family, from North America and Japan, with a few 
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species of small trees (fifteen to thirty feet), is one of the loveliest of 

early bloomers in the woods (early April), with pure white, delicate 

flowers in short, open racemes, appearing with the delicate foliage in 

Fic. 96. — Italian Alder. Alnus cordifolia Ten. 

profusion, beginning the show when quite young. The thin, rose- 

like, light green leaves turn golden-yellow; the dark blue, edible fruit 

is formed in June, and gives rise to its Canadian name, Sugar Plum. 

A round-headed small tree, it is fit for small places or to be grown in 

shrub form on hillsides, embankments, etc., being hardy everywhere. 

It is good as a filler in large masses and combined with evergreens. 



Birches 275 

A. alnifolia Nutt. (164), Sascatoon Berry, a western species, is smaller, 

beginning to flower when two to three feet high, and is later in bloom- 

ing, otherwise similar to the above. 

A. Asiatica Endl. (165) (Japonica), a Japanese species, differs by the 

bright scarlet fruit, which hangs on until leaf fall, and is a stronger 

grower. 

BIRCHES 

Betula. Some thirty-five species, all of northern distribution, large, 

medium, and small trees and some shrubs (B. nana). There are two 

groups distinguishable, which differ very much ornamentally, the white 

or paper birches, and the gray or black birches. The former are small 

trees and comparatively short-lived, characterized by their conspicuous 

white bark, peeling more readily in sheets, and usually with finer foli- 

age than the gray birches, which have a darker, more compact, less 

flaky bark, and a simpler, coarser leaf form. It is the white birches, 

and especially the cut-leaved European variety, which, owing to their 

delicate, graceful foliage, turning golden-yellow, their slender branches 

often with pendent branchlets, and their pure white bark, made Henry 

Ward Beecher call them (after Tennyson) “‘the ladies among trees.” 

Birches, especially the white ones, are among the most light-needing 

species, and are very rapid, but, with the exception of the yellow birch, 

not persistent growers. They are adaptive, especially the white ones, to 

poor, sandy soils, and to any soils not wet (except the cherry birch). 

Having a tracing root system, they are easily transplanted, but as their 

fibrils are very delicate, this is preferably done in early spring. As 

single specimens for small places or near the house, or in groups along 

watercourses, or on rocky ledges, or grouped with larch and hemlock, 

the conifers of similar grace, they are highly commendable. The white 

bark being very conspicuous, such grouping with more somber surround- 

ings brings best effect. Unfortunately, the white birch, especially the 

cut-leaved variety, suffers from a wood borer, which often becomes 

destructive. 

B. alba Linn, (166), the European Birch (botanically, several species 

of small difference are distinguished), is the handsomest, the most 

graceful of the white birches, to which the above description applies most 

typically, and this, in its natural type, and still more in its cut-leaved 

form, with its pendulous branchlets and gossamer-like tracery of foli- 

age, is most in use. It should not be confounded with the much less 
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attractive, short-lived, native White Birch (B. populifolia Ait.(167)), so 

common in New England, which is of use only when treated as a shrub. 

A purple-leaved variety (atropurpurea) is very fine for color effect. 

B. papyrifera Marsh. (168), Paper Birch, the most northern native 

tree species, is quite different from the above, with a sturdier, stouter, 

more open branch system, and large, oval foliage, handsome in a differ- 

ent way, and worthy to be planted in northern grounds more than it is, 

especially in combination with evergreens and variously colored decidu- 

ous trees for winter effect. A distinct and most pleasing form with 

narrow, glossy leaves and pendulous habit was found by the writer 

near Quebec. 

Of the gray birches, two species, both native to our northern woods, 

have their ornamental value, differing mainly in the color of their bark. 

B. lutea Michx. (169), Yellow or Gray Birch, a stately tree, growing 

to large dimensions, of roundish outline. The small spurs or twigs 

from which the foliage develops give it a lively winter aspect, to which 

is added in older trees the pleasing effect of the bark of yellowish, sil- 

very hue (from which the name), peeling off in very fine layers and 

curling back, giving it a somewhat shaggy, interesting appearance. 

The branch habit is upright and stouter than in the white birches, and 

the outline oval. The simple foliage is peculiarly arranged in pairs. 

It is adaptive to heavy clay soils, but also to lighter ones, less light-need- 

ing than the white birches, but as rapidly growing. It is best used in 

single specimens in places where its large size can be accommodated. 

B. lenta Linn. (170), Cherry or Sweet or Black Birch, is a medium- 

sized tree, of somewhat more southern distribution, hardly distinguished 

in its foliage from the former, but with a somber, dark, close bark, 

resembling that of a black cherry when young, and not, or hardly, peel- 

ing; of regular, graceful, roundish outline, and sometimes with pendu- 

lous branches. It is adaptive to wet soils. 

BOX 

Buxus, the well-known evergreen, is represented by a number of 

species of small trees and shrubs, two of which, with.several varieties, 

are in cultivation. They are mostly trained into shrubs, especially 

useful for borders and hedges, capable of being sheared into any form, 

which has led to the well-known aberrations in formal gardening. 

Their shade-endurance makes them desirable for under-planting. 
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They are especially adapted to combination with other evergreens, like 

laurel and rhododendron, and for winter effects. Tender to semi- 

hardy in the North. 

B. sempervirens Linn. (171), from England and southern Europe 

into Asia, is the common Box, a tree growing from three feet (north) 

to fifteen feet (south). The variety B. suffruticosa (171a) is the one 

mostly employed, being a dwarf, and hence easily kept as a low bor- 

der. Varieties, B. aurea (171b), with yellow-striped, and B. argentea 

(171¢), with white-striped leaves, B. angustifolia (171d), with narrower 

leaves, and several others have their value. 

B. Balearica Willd. (172), Minorca or Japanese Box, from western 

Europe and Asia, with large, yellowish-green leaves, makes a pretty 

tree, with compact, round head. Needs winter protection in the North. 

HORNBEAM, WATER BEECH, BLUE BEECH 

Carpinus. C.Caroliniana Walt. (175), is one of the most satisfactory, 

small (twenty feet), native, hardy trees of wide distribution; beech-like 

in appearance, with the same kind of gray, smooth bark, the stem 

peculiarly corrugated, with outline rather roundish or flat, horizontally 

spreading, somewhat straggling branch habit, with many small twigs, 

often pendulous; leaves beech-like, but thinner and more closely to- 

gether, turning crimson, scarlet, or orange-yellow. It is a slow grower 

and shade-enduring, like the beech, but adaptive to more barren soils, 

although best near good water-supply. It is specially fitted for water 

scenery, also good for hedges which shear well, for undergrowth, and 

as a filler; free from insects. 

C. Betulus Linn. (176), the European species, hardly differs from 

the American, and is less hardy. 

A number of Japanese and other exotics, small trees and shrubs, 

are used, among which C. Japonica (177) excels in graceful habit and 

elegance of foliage. 

CHESTNUT 

Castanea. A genus of five species, tall trees to shrubs, of consider- 

able economic value, as well as ornamental by form, leaf, and_ flower. 

C. Americana Raf. (178) (dentata), the native species, which is 

hardy into Canada, differs little in character from the less hardy Euro- 

pean, C. sativa Mill. (179), except in the size of the nut and longer leaf 
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period. Our species in its youth is of erect symmetrical habit, but in 

time becomes spreading and inclined to low branching, forming a very 

broad, roundish crown with short, pendulous body; it is picturesque 

rather than pleasing in its outline, with a clean, glossy, rather coarse 

foliage. ‘The white, feathery, semi-pendent catkins, in June, lend addi- 

tional attraction and even grace to the flowering tree. It is a very 

rapid grower, and adaptive to a variety of soils except wet and compact 

ones, but needs deep soil for its heart roots. Like ali nut trees, it is 

not easily transplanted in older specimens. It is comparatively free 

from insects and other troubles, but unclean, the fall of the long flower 

catkins, of the fruit and its burs, and of the coarse foliage making con- 

tinuous litter. An excellent sprouter, it repairs damage easily, and is 

moderately shade-enduring. It is best used in specimens on large 

grounds, where it may rival the oak in picturesqueness, or else in 

groves. Lately, a most destructive fungus disease has developed in 

this species, which is making havoc in planted as well as in natural 

growths. 

C. pumila Mill. (180), the associated Chinquapin, of more southern 

distribution (from New Jersey south), is a small tree, or more often a 

low shrub, and has a more attractive foliage when in shrub form, namely, 

a narrower and silvery white leaf, a desirable ornament. 

Castanopsis. C.chrysophylla D.C. (181), the Pacific Coast Chinqua- 

pin, with a foliage glossy green above and golden-yellow on the under 

side, is hardy only in the South. 

Catalpa. C. cordifolia Jaumel (speciosa). The well-known Cata!pa 

or Bean Tree, is one of eight species, native, and from Asia, four of which 

are hardy. It is a small to medium-sized tree of southern and western 

distribution, but half hardy as far north as Ottawa, and perfectly so in 

New York. It is mainly of interest because of its large, tropical-looking 

and rather ungainly foliage, which is among the latest to appear and the 

earliest to fall, and for its large, upright panicles of striking, white, pur- 

ple-tinged flowers, appearing late (June, July), and for its odd fruit pods 

(beans), which hang on through much of the winter. It has not much 

claim for beauty, with its ungainly, sprawling limbs and unsymmetrical 

outline. The successive fall of its flowers, leaves, and fruit makes it 

uncleanly, although it is free from insects and only occasionally attacked 

by a leaf spot fungus. It is easily transplanted and a very rapid grower 

on good soil, and is satisfied with most soils unless excessively dry. Its 
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commercial value has been lately much overrated. Its main use is 

among flowering shrubs, for its flowers and large leaves. 

C. bignonioides Walt. (182), its less desirable congener, is of more 

straggling habit, otherwise difficult to distinguish, and is very likely 
substituted in nurseries, unintentionally. 

Of slightly superior value are the Japanese and Chinese species — 

C. ovata Don. (183) (Kempferi), with smaller, more pleasing foliage, 

the small flowers with dull purple dots and the fruit in more delicate 

pods; and C. Bungei C. A. May (184), a dwarf, with large glossy foliage, 

sometimes confounded with a nurseryman’s round-headed, grafted form 

of bignonioides. 

HACKBERRIES, NETTLE TREE 

Celtis. Some fifty or sixty species in various parts of the world, trees 

or shrubs, have a secondary ornamental value, inferior to that of the elms 

which they much resemble, although their more compact crown, their 

freedom from insect and fungus diseases, their thriftiness in almost any 

soil, are advantages. 

C. occidentalis Linn. (185), Hackberry or Nettle Tree, a medium 

size to large tree, native and of wide distribution from north to south 

and west, is hardy in the Canadian Northwest. It is elm-like, but with 

smaller, darker foliage, more compact and spreading habit, and with a 

very dense foliage. It grows in most soils unless excessively dry. It 

deserves more attention for roadside planting and as a shade tree than 

it has so far received. Its freedom from diseases makes it especially 

desirable. 

C. Bungeana Blume (186) (erroneously called Sinensis, which is 

another species, not hardy), is a native of China, but, in protected 

positions, is quite hardy in the North. Its dark green foliage, glossy 

on both sides, is said to make an excellent shade tree. 

Cercidiphyllum. C.Japonicum S. & Z. (187), from Japan, is one of the 

best of the recent introductions, being a small bushy tree (although in 

its native habitat growing to timber size), of pyramidal, almost fastigiate 

form, and handsome, roundish foliage of purplish tinge when unfold- 

ing, later becoming bright green, and turning yellov. and scarlet in the 

fall. Its foliage develops on small spurs or short shoots all along the 

stems and branches, making it specially leafy when young and the folli- 
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age persists through winter in its younger stages. It is hardy as far as 

Ottawa and grows rapidly in rich, moist soil. 

Cercis. C. Canadensis Linn. (188), Red Bud, Judas Tree, is one of 

seven species, native and from southern Europe and Japan; a small 

Fic. 97.—Cercidiphyllum Japonicum S. & Z. 

_ (twenty-five to thirty feet) native tree of wide distribution from New 

Jersey south, but hardy farther north, and apt to “‘winter-kill” in un- 

protected situations. It is of roundish outline, and most pleasing and 

showy, not only in its profusion of bright pink to red flowers which in 

April before leafing adorn in a singular fashion the almost black-barked 

branches and even the trunk, but also in its round, somewhat heart- 

or kidney-shaped, glossy, dark, bluish-green foliage (May), light green 
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to silvery underneath. It thrives best on well-drained soils, is easily 

handled and free from insect troubles. It may be used very satisfac- 

torily for its early flower effect in front of conifers and grouped with 

shrubs or other small trees on woodland edges. Its color effect being 

very strong, it is best combined with early bloomers of lighter color. 

The European C. Siliquasirum Linn. (189), and the Japanese C. 

Sinensis Bunge. (190) (Japonica), the latter more shrub-like, are less 

hardy and have hardly any superior points except that they bear larger 

and more profuse flowers. 

Chionanthus. C. Virginica Linn. (191), Fringe Tree, is a small, 

slender tree, often shrub-like, native from Pennsylvania south, but in 

sheltered positions hardy north to Ottawa. Its large, deep-green and 

glossy, magnolia-like leathery foliage (unfortunately late in leafing out) 

and an abundance of long drooping panicles of delicate white, pe- 

culiarly shaped, lace-like flowers (May, June), constitute its ornamental 

value. It is free from insects and fungus diseases, and adaptive to 

most soils, but prefers moist ones. For borders of groups and in single 

specimens, or among garden shrubs, it is satisfactory material. 

DOGWOODS 

Cornus. Some thirty species, small trees and shrubs and perennial 

herbs, of wide distribution, and mostly hardy and frugal. Many of 

them are attractive in flower, foliage, and fruit. They are very com- 

pact, bushy, and shade-enduring, indeed are preferably grown in the 

shade, and in northern localities in protected places. They are adap- 

tive to soils and free from insects, except a scale. They are primarily 

used for large border plantings in coarse naturalistic arrangement, and 

for color effect in winter and early spring. Many of them having vari- 

ously colored branches, they especially lend themselves for winter 

effects. 

C. florida Linn. (192), Flowering Dogwood, mainly of southern dis- 

tribution, but hardy into Canada, a tree rarely over thirty feet, very 

spreading, apple-tree-like in habit, is the earliest and most luxuriant 

bloomer, its large greenish-white flowers appearing before any foliage 

is out. The foliage, crowded to the ends of the twigs, is made of rather 

broad shining leaves. With its brilliant crimson to dark red foliage 

and its scarlet-red berries, it makes fine autumn effects. It is specially 
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adapted for skirting boundaries of evergreen groups, and for the interior 

of groves, but it needs rich soil and grows slowly. 

Of several varieties the red-flowering one (rubra) may have its place 

in grouping with the white-flowering; a pendulous one makes a good 

weeping form. 

C. alternifolia Linn. (193), Alternate Leaf Dogwood, is a smaller 

Fic. 98. — Cockspur Thorn. Crataegus Crus-galli Linn. 

hardy native tree, or more often a shrub, with smaller yellowish-white 

flowers (June) in flat clusters, and black to blue berry-like fruit, with 

foliage dark green above and pale beneath, with a horizontal spread of 

bright shiny-green branchlets. 

For winter effects the purplish branches and silky down of the native 

C. amomum Mill. (194) (sericea), Kinnikinnik, a spreading shrub 

(five to ten feet) (bearing white flowers in clusters and blue berries), 

and the red branches of the red European C. sanguinea Linn. (195), or 
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of the American stolontfera (196), Red Osier, also both shrubs, are com- 

mendable and hardy. 

C. circinata L’ Hert. (197), native from Canada to Florida, is a shrub 

(five to ten feet) with numerou: slender branches and spreading head, 

especially useful in that it thrives in sandy soils. The white flowers 

appear in flat cymes (May), and are followed by pale blue fruit. 

For early color effect, the European — 

C. Mas Linn. (198), Cornelian Cherry, half hardy into Canada, a 

small, round-headed tree or shrub, with glossy foliage, and a profuse 

inflorescence of delicately scented, yellow flowers, followed by large, 

elliptical, red fruit, is commendable. 

C. alba Linn. (199) (¢artarica, Siberica), an Asiatic, very hardy tree 

species with white flowers and white berries and fine, red branches; 

also several other shrubby forms, e.g., C. Siberica variegata (1992), with 

variegated, yellowish-white and green foliage, are useful for contrasts, 

but the finest of the variegated is C. Spethi (199b), the leaves dark, 

almost bronze in spring, assuming yellow and white margins, which 

persist. 

C. Honda Burg. (200), a recent introduction from Japan, is a small 

tree, similar to C. florida, the flowers appearing after the leaves and 

being whiter and star-shaped, and the bracts (which are the showy 

part) elliptical. It is hardy in Massachusetts. 

THORN TREES. HAWTHORN 

Crategus. A genus of over one hundred and fifty species and many 

varieties, mostly of northern range, furnishes small trees and shrubs, 

highly ornamental throughout all seasons in their form, foliage, flowers, 

fruit. Their form is rather irregular, sometimes straggling, but usually 

sturdy and of roundish outline, and they can be readily trained to any 

desired form. The foliage of each is distinctive, usually prettily cut, 

dense, of lively hue, and turning to various brilliant autumn colors. 

The flowers are white, pink, or scarlet, in some cases double and rose- 

like, generally in flat-topped clusters, appearing in the different species 

at different times, and hence may be made effective by grouping them 

together. The apple-like fruit is yellow or red, in a few cases blue, and 

hangs usually long into the winter. They are mostly spiny. 

They grow best in rich loamy soil, but adapt themselves to stiff clay 

as well as to light, sandy soil. They are very hardy, healthy, and 



284 Trees for Shade and Ornament 

sturdy, although leaf-miners, weevils, apple-borers, and other insects 

are not entirely absent. A powdery mildew sometimes attacks the foli- 

age. Having a long tap-root, they should be transplanted early. They 

are moderately shade-enduring, respond well to pruning, and are suit- 

able for hedges. They are most satisfactory ornaments for small 

grounds, yards, fields, etc., in grouping with low shrubs. As they are 

easily transplanted from fields, they may be used for quick effects, as 

accent trees, etc. 

Not less than one hundred and thirty-two species are described as 

native to the United States, but there is still doubt as to their identifica- 

tion, some holding as species what others recognize as varieties. At 

least four or five, however, deserve special attention. 

C. Crus-galli Linn. (201), Cockspur Thorn, a tree, perfectly hardy, 

growing sometimes to a height of forty feet, of very wide distribution, 

with wide-spreading branches in characteristic, shelving tiers or whorls 

and sometimes pendent branch tips, with thick, dark green, glossy 

leaves, turning bright orange and scarlet, with pinkish-white flowers 

(May, June), and bright red (edible) fruit hanging on into winter. It 

is adaptive to any soil and situation (seaside), and more shade-endur- 

ing than most of the others. 

C. coccinea Linn. (202), Scarlet Thorn, a smaller tree (ten to twenty- 

five feet), of the same wide range and beauty, with regular form, light . 

green, thin but dense, wedge-shaped foliage, white flowers (April, 

June), and striking, scarlet fruit, hanging long. A species or variety, 

C. macracantha (202a), has longer, slender spines and fragrant flowers. 

Several other varieties are in existence. 

C. mollis Scheele. (203), White Thorn, which has sometimes been 

considered a variety of coccinea, but is now recognized as a species, is a 

most showy tree, with large leaves, bright green above, hairy beneath, 

large white flowers and brilliant, scarlet fruit, which does not hang 

long; but the white branches with chestnut-brown spines are effective 

throughout the winter. 

C. pyracantha Pers. (204) (Pyracantha coccinea), the evergreen native 

species, is a shrub, some ten feet in height, its glossy leaves turning 

brownish-purple and hanging on long, and its scarlet fruit making it 

a most desirable ornament in groups and for hedges, although a slow 

grower. It is hardy as far as New York. 

C. oxyacantha Linn. (205), the true Hawthorn, is the best known 

European species, a well-shaped tree, of not more than fifteen to twenty 
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feet in height, with rigid, spreading branches and many stout spines, 

deeply lobed and toothed, glossy, roundish foliage, white, fragrant 

flowers in flat clusters, and deep red fruit persisting into winter. This 

species is half hardy in Ottawa. A Siberian form of this, and a Sibe- 

rian species, C. sanguinea Linn. (206), have been found hardy in the 

Northwest. A number of varieties, with pink, scarlet, and double 

flowers, offer additional ornamental value. Very subject to attacks of 

plant lice. A good hedge plant. 

C. monogyna Jacq. (207), from North Africa and Asia, furnishes a 

large number of useful forms, mostly shrubs, with double flowers, and 

other variations; among them, C. Pauli (207a), Paul’s Double Scarlet, 

is most brilliant in color in early spring. 

PERSIMMON (EBONY) 

Diospyrus. D. Virginiana Linn. (208), one of one hundred and eighty 

species, all exotic but this one, is a medium-sized to small tree, mainly 

of southern range, but hardy north of New York in sheltered and warm 

spots. It is of minor ornamental value, but of botanical interest, with 

its peculiar, platy bark, and brown plum-like fruit. When at its best, 

of pleasing aspect, with a rounded or elliptical outline, open irregular 

branch system, and glossy foliage, turning to rich orange. It is adap- 

tive to almost any soil, but thrives best in deep rich ones. Having a 

long tap-root, it does not transplant readily. It suffers occasionally 

from a leaf spot fungus. It is best used in groups of small trees or shrubs 

on small places. 

D. Kaki Linn. (209), the Japanese species, prized for its large fruit, 

is fit only for southern planting. 

BEECH 

Fagus. A small genus with five species; of wide, mostly northern 

range; large trees. Two of the species with three or four varieties are 

among the finest, most magnificent ornamental and shade trees in exist- 

ence. With stately, upright form of ovoid outline, in later life spread- 

ing; becomes ample and an admirable show in winter, with its slender, 

graceful sprays of twigs in shelving tiers, and long pointed brown buds 

and silver-gray, smooth bark. Delicate, pale green, glossy foliage in 
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spring, becoming deep green in summer and turning brown, finally 

bleaching out white, persisting partly through the winter. Best devel- 

oped in a loamy, even stiff, deep, moist soil, but will also grow in shal- 

lower and drier situations and limestone soils; although then rooting 
near the surface and being poor in form. It is a rather slow grower, 

but is one of the most shade-enduring forest trees, and so shady that no 

grass will grow under it. Free from insects, and clean, but in later 

life liable to fungus disease, and in its youth to frost and to sun-scald. 

Somewhat difficult to transplant on account of its deep rooting. A 

superior tree for lawns with ample space, rivaling the oaks, which it 

excels in quiet elegance. It is excellent for grouping with evergreens 

on a large scale. 

Two species are planted: 

F. ferruginea Ait. (210) (Americana), American Beech, distributed 

throughout the eastern United States and Canada and — 

F, silvatica Linn. (211), European Beech. ‘The latter is somewhat 

less hardy but rather superior by virtue of its earlier leafing out, with 

smaller, more delicate foli- 

age, fringed by long hairs 

around the margin, and 

with a more compact 

form. 

For color effect, a nat- 

ural, well-known variety, 

purpurea (211a), Purple- 

leaved or Copper Beech, 

furnishes the finest dark- 

leaved form, fit for small 

surroundings and for con- 

trast. It needs favorable 

sites to maintain its 

beauty. 

Several cut-leaved and 
pendulous varieties are 

rather attractive; espe- 

Fic. 99.— European Beech. Fagus cially var. heterophylla 
silvatica Linn. (arb) 

and var. quer- 

coides (211¢), are beautiful, dense, low trees, with interestingly lobed 

foliage. 
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HOLLIES 

Ilex. This large genus of some one hundred and seventy-five species 

of world-wide distribution, and a large number of varieties, furnishes 

small trees and shrubs, of much ornamental value by virtue of their 

foliage, which in several species is evergreen, spiny, and unique, and 

by their delicate, white flowers, and their bright berry which hangs 

throughout the winter. Their great shade-endurance and their slow 

growth fit them especially for under-planting; indeed, the evergreen 

species thrive best in the shade. They do not transplant easily when 

old, having a deep-going root. They are free from insects, but some- 

what liable to frost, and ‘“‘burn” badly. Since these are dicecious, 7.e., 

male and female on different plants, and since the berries are their 

great attraction, care must be taken to select female trees. They 

are well adapted to grouping with other evergreen and _leather- 

leaf foliage, and where dignity, yet not overmuch formality, is 

desired. 

I. opaca Ait. (212), the native, evergreen Holly of the Middle and 

Southern States, is hardy to half hardy north into Canada, a small tree 

of oval outline, flowering in June, and much used for its red berries as 

a Christmas green. It thrives best in deep rich soils and in the shade, 

although growing also in dry, barren situations, but not in wet and 

compact soils. It is not easily transplanted, and in exposed position 

its leaves become brown and shabby (‘‘burn”’). When transplanting, 

the leaves should be removed and the tree cut back. 

I. aquifolium Linn. (213), the English (European) Holly, is less 

hardy, thriving in New England, although only in well-protected places, 

but is superior to the former because of its larger, darker, thicker, more 

wavy and bristly, glossier foliage, and greater abundance of red ber- 

ries. To increase its hardiness, it is grafted on roots of the American 

holly. It prunes well and makes a first-class hedge. 

The very striking, golden-leaved, silver-edged, mottled, and many 

other showy varieties are tender. 

The two Japanese species, of the eleven native there, have hardly yet 

come into use, but are of great promise, namely: 

I. latifolia Thunb. (214), a larger tree, with much larger (up to seven- 

inch) leaves, with red berries, said to be most beautiful; 

I. crenata Thunb. (215), with much smaller (one-inch), finer leaves 

and black berries, is a gem, and more easily transplanted; mostly in 
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shrub form and much branched. Neither of them appears to be 

quite hardy north of New York. 

For more southern planting also, the native shrub or tree, I. vomitoria 

Ait. (216), Cassene, may be mentioned. 

The deciduous-leaved, native hollies, which hardly remind one in 

their foliage of the evergreens, are all shrubs, of value by virtue of their 

bright red fruit, for early winter effects (J. verticillata Gray (217), 

monticola Gray (218), levigata Gray (219) ), or for their glossy, leathery 

leaves (J. glabra Gray (220), decidua Walt. (221), Cassine Dahoon 

(222) ), and are hardy. 

Liquidambar. L. styraciflua Linn. (223), Red Gum, Sweet Gum, 

Bilsted, is a tall, bulky tree, native from Connecticut to Texas, and 

hardy. It is of conical, symmetrical, regular outline, rather open 

coarse branch habit, with large, star-shaped, glossy leaves resembling 

the mapie, turning brilliant purple to scarlet with yellow tints, and 

with interesting ball-like sharp-pointed pendulous fruit hanging on 

through winter. The gray corky-winged bark of the sturdy branches 

and the reddish-black deeply fissured bark of the trunk add to the win- 

ter effect. It isa most ornamental tree, free from insects, easily handled, 

moderately shade-enduring, and giving a pleasing shade; of moderately 

rapid growth. It is fit for use in formal landscape, and for shade. 

MAGNOLIA 

This family contains two genera with a large number of species, 

mainly of southern distribution, large to small trees and shrubs. They 

are noted for their large and showy flowers and large leaves, generally 

clustered at the ends of the branches, and their coarse, open, straggling 

branch habit, although some have shapely outlines. They are medium 

to rapid growers, usually free from troubles, light-needing, with a deep 

root system, requiring special care in transplanting. 

Of the large trees, the most satisfactory and most widely adapted, 

useful, interesting, and ornamental, is— 

Liriodendron. L. tulipifera Linn. (224), Tulip Tree, Whitewood, Y ellow 

Poplar, the ‘‘Giant Tree” of the East, with a range from north to south 

and into southwestern Ontario. Growing rapidly and of fine sym- 

metrical form, its perfectly straight stem and conical outline reminding 

one of the conifer habit. Besides its pleasing form, its value lies in the 

medium-sized, peculiarly shaped, glossy foliage, in the fall turning 
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golden-yellow; a unique, tulip-shaped flower, yellowish green, tipped 

with orange (June); a cone-shaped, erect fruit, hanging on through the 

winter; a soft, finely fissured, gray bark, and, in older trees, up-curved 

branch tips. It is, then, an object of interest through all the year; 

without insect troubles and with hardly any fungus disease; without 

bad habits. Having a deep root system it requires care in transplant- 

ing, thriving best in strong, deep, well-drained, clay soil, but adaptive. 

It is very light-needing, and does not stand pruning well. For shade 

near the house, single on large lawns, or for stately avenues, it is most 

commendable, but is less favorable in streets. 

Of the true magnolias, most of the native ones are fit only for south- 

ern planting. 

Magnolia. M. fetida (L.) Sarg. (225) (grandiflora), Bull Bay, of the 

Southern States, half hardy as far north as Philadelphia; with deep 

green, leathery leaves, persisting through the winter, large, white, showy 

flowers, and large, showy, red fruit; it is the most. handsome of the 

family. 

The other species of southern range are mainly of botanical interest, 

odd and tropical-looking, especially the very large-leaved (two feet), 

and large-flowered — 

M. macrophylla Michx. (226), and the Umbrella-tree, M. tripetala 

Linn. (227), found as far north as Pennsylvania and hardy even on Long 

Island. 

Of magnolias of more northern range, the small tree, often shrub- 

hke— 

M. glauca Linn. (228), Swamp Magnolia, found native as far north 

as Massachusetts, is unexcelled for use in clusters, in wet places, and 

elsewhere on rich ground. Its glossy, small, thick, rubber-like foliage, 

in favorable situations hanging on until midwinter, its exquisite, cream- 

white, fragrant flowers, continuing to blossom from June to September, 

its deep red seeds in the green foliage, make it worthy of more atten- 

tion than is so far bestowed on it. 

M. acuminata Linn. (229), Cucumber-tree, the other northern mag- 

nolia, is half hardy to hardy as far north as Ottawa. A tall, stately tree, 

the most shapely of the magnolias, upright and regular, cone-like, 

artificial in its make-up, with large, luxuriant foliage crowded to the 

ends of the twigs, it is excellently adapted for the center of groups and 

as a background, or as a single tree on lawns, where its peculiarities 

are to be the attraction. 
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The exotic magnolias from China and Japan form quite a group by 

themselves, and are prized for the profusion and magnificence of their 

early flowers. They are hardier than most of our natives and can be 

grown as far north as New England, forming most desirable ornaments 

for every garden and small place, especially when grouped with kalmia, 

rhododendron, and other evergreen shrubbery. For best flower 

effects they should be kept trimmed to shrub form. There are many 

species, varieties, and hybrids, varying mainly in color and size of 

flower. 

The most commonly planted, remarkable for the profusion of their 

large fragrant flowers which appear before the leaves in earliest spring, 

Tis = 
M. Yulan Desf. (230) (cons picua), a small tree from China, semi-hardy 

into New York and New England, with pure white flowers; 

M. obovata Thunb. (231) (purpurea) is usually a large shrub with 

stout branches and purple flowers, and a variety of this, M. gracilis, is 

a small bushy shrub, with slender branches and dark purple flowers 

(May, June). 

M. parviflora S. & Z. (232) and M. Watsoni Hook. (232a) excel by 

their large, creamy-white flowers with crimson stamens. 

M. stellata Max. (233) (Halleana), one of the most beautiful of the 

smaller trees (eight feet), compact and with spreading branches, is 

quite hardy, bearing profuse, small, white, dainty, and fragrant flowers 

when quite small, and very early (March, April). 

M. Kobus Thunb. (234), from Japan, one of the hardiest (as far as 

Toronto), is a medium-sized tree, with yellowish-white flowers bloom- 

ing rather later in life. 

M. hypoleuca S. & Z. (235), a tall tree from Japan, and also quite 

hardy, with very large leaves, bright green above, silvery-white to bluish 

beneath, and very large, fragrant, creamy-white petals with scarlet 

stamens, blooming after leafing, and showy fruit in fall. 

M. Soulangeana Soul. (236), probably a hybrid of the two pre- 

ceding, of lower stature and spreading habit, with immense white 

flowers appearing later than those of the former, is also one of the 

hardiest. . 

M. speciosa (236a), also a hybrid of the above, with red and white 

or rose-colored flowers, appearing still later. 

M. Alexandrina, another hybrid, is a small tree of bushy habit, 

with large, pink flowers (April, May). 
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MULBERRIES 

Morus. A genus of a doubtful number of species, mostly small 

trees and shrubs, of minor ornamental value, but pleasing in their 

shining, dark green, roundish foliage, and valuable because of fru- 

gality and shade-endurance. When planted as a shade tree the edible 

fruit is rather a nuisance, as it litters the ground. 

M. rubra Linn. (238), the native Red Mulberry, distributed north into 

southern Canada, is a medium-sized tree, most readily grown, and a 

good shader. 

M. nigra Linn. (239), the Black Mulberry, from Persia, and M. 

alba Linn. (240), the White Mulberry, the two silkworm feeders, are 

small trees or shrubs and have no special points superior to the fore- 

going, except that they are probably hardy farther north and have a 

finer foliage. 

TUPELO 

Nyssa. For brilliant autumn colors there are few native trees finer 

than the two native species of large trees: 

N. sylvatica Marsh. (241), Pepperidge, Sour Gum, of the north, 

and N. aquatica Linn. (uniflora) (242), Large Tupelo, of more 

southern range. Their small, dark, glossy, ovate leaves, turning fiery 

scarlet in autumn, and lasting for weeks, give rare brilliancy 40 groups 

of duller hue. In form they are straggling, but by the shelving tiers of 

their tortuous, spreading branches are often interesting. This form 

seems dependent on soil, wet or dry ones, to both of which it is 

adapted, while in better soils it is apt to develop short branches and a 

columnar outline. No troubles except occasional leaf fungi may be 

anticipated. Unless properly prepared in the nursery, they do not 

transplant readily. 

OSMANTHUS 

A genus of the olive family furnishes three species, dwarf trees, one 

from the United States, the other two from Japan and China, only 

semi-hardy, which are desirable, especially as winter ornaments, for 

“their evergreen foliage, similar to holly. 

O. Americanus B. & H. (243), five to six feet, with long (four-inch), 

thick, glossy leaves, and purple, nut-like fruit from the axillary, sessile 

flowers in threes (June). 
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O. aquifolium Sieb. (244), a somewhat taller tree, from Japan, with 

glossy, holly-like, spiny leaves, sweet-scented, white flowers, appearing 

Fic. 100. — Paulownia. Paulownia imperialis S. &Z. . 

in the fall; is superior to the former. A variety, O. ilicifolium (244a), 

with smaller leaves and more compact head, is hardier than the species, 

as 
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and advantagecusly used on light soils for a ground cover in woods, 

standing shade well. 

O. fragrans Lour. (245) (Olea fragrans), is a small tree, eight to ten 

feet, from China, distinguished by its pretty, very fragrant, yellowish- 

white flowers (June), but with less showy foliage; its hardiness ques- 

tionable. It may be grown in pots. 

HOP HORNBEAM. IRONWOOD 

Ostrya. O. Virginica Willd. (245 bis), is a small, native tree, with thin, 

birch-like foliage, turning a fine russet; similar to Carpinus, but of more 

regular outline and branch habit and with more delicate foliage, the 

young twigs reddish (birch-like), the old bark flaky. The pendulous 

green, odd-shaped fruit adds to its ornamental value, which is similar 

to the Hornbeam. Its use is similar to the preceding, the gray bark 

adding to its winter effect. 

O. vulgaris Willd. (carpinifolia) (246), the European species, has 

no special superior points. 

SORREL TREE 

Oxydendron (Andromeda). O.arboreum D C. (247). A beautiful and 

characteristic small tree (fifteen to forty feet), of the Heath family (see 

Shrub), native of the southern Alleghanies, with spreading crown, 

shiny leaves, which turn early into glorious autumn colors; graceful 

sprays of large, white, bell-shaped flowers appear in early summer; 

this tree can be well grouped with Kalmia, Rhododendron, and other 

evergreen shrubs of the kind, showing to especial advantage as the 

center of the group. 

PAULOWNIA 

Paulownia. P.imperialis S. & Z. (248). This is a small to medium- 

sized tree from Japan; of rather straggling, open form, very large and 

tropical-looking, Catalpa-like leaves, and abundant, large, purplish 

blue or violet, most fragrant flowers in stiff, terminal panicles of large 

size (June); followed by nut-like fruit. Striking rather than orna- 

mental, it can be kept in form only by severe pruning, which it stands 

very well, and then its luxuriant foliage is valuable. Cut back to the 

ground every year, it can be readily kept in bush form, making shoots 
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of six to eight feet in a year. Most easily propagated from seeds or 

cutting, and a most rapid grower in almost any soil. It is only semi- 

hardy north of New York. 

APPLES AND APPLE-LIKE FORMS (QUINCES, MEDLARS, CRAB 
APPLES, ETC.) 

Pirus (including Cydonia). This is a family of a very large number 

of species and endless varieties of small trees and shrubs, of wide dis- 

tribution, furnishing, be- 

sides our best fruit trees 

(apples, pears, quinces), 

a considerable number of 

ornamentals, both native 

and exotics; pleasing, 

some by form, some by 

foliage, some by flower 

and fruit. They are 

mostly hardy, and usually 

adaptive to soils, and 

easily transplanted, but 

they are, like all freely 

cultivated plants, liable 

to a considerable extent 

to insect troubles and 

fungus diseases. 

Besides the common 

apple (P. Malus Linn. 

(249) ), which, with its 

rounded head, especially 

when in flower, is a most 

pleasing object in a rustic 

landscape, two small crab 

apples, both with roundish heads, the one native, the other from China, 

deserve special notice. . 
P. coronaria Linn. (250), from the Middle and Western States, with 

pale red, sweet-scented flowers, appearing with the leaves, followed by 

a yellow-green fruit; also a variety with double flowers; and — 

P. spectabilis Ait. (251), from China, the most ornamental in form, 

Fic. ror. — Pirus spectabilis Ait. 
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with oval, smooth leaves, and double rose-colored flowers in umbels 

(April, May), also a variety, P. flore roseo pleno, whose flowers are 

nearly two inches in diameter. Similar to this is— 

P. Iensis Bailey var. Bechtel (252), with very fragrant, rose-like, 

Fic. 102. — Pirus Ioensis Bailey. 

double flowers, appearing after the leaves are fully developed, lengthen- 

ing the period of apple blossoms by several weeks. 
P. baccata Linn. (253) and P. prunifolia Willd. (254) (with larger 

fruit), Siberian Crab (Paradise Apple) with a profusion of handsome 

white flowers, and small yellow and cherry-red fruit. This tree is 

hardy as far as the Canadian Northwest. 
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Two Japanese Crabs, both perfectly hardy and free from insects 
and diseases, are often planted: 

Fic. 103. — Pirus baccata Linn. 

P. floribunda Nichols (255), one of the most ornamental of its kind, a 

dwarf, with a profusion of rich rose-red flowers in early spring, continu- 

ing into the summer; followed by a red fruit on long stalks. The vari- 

ety Parkmanti (2552), with rich dark foliage and semi-double flowers, 

has proved less hardy. 

P. Toringo Sieb. (256), also a dwarf, with white flowers in small 

clusters, the fruit the size of a large pea. 
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Of quinces the most commonly planted is the well-known — 

P. Sinensis Lindl. (257) (Cydonia Japonica), Japanese Quince or 

Japonica, or Strawberry Bush, most attractive with its wealth of vari- 

Fic. 104. — Pirus prunifolia Willd. 

ously-shaded, mostly dark red or scarlet, very fragrant flowers, appear- 

ing before the leaves, and its dark, glossy, vari-hued foliage. It is well 

adapted for hedges, indeed being superior to many other hedge plants. 

It is especialiy striking when in flower and when trained as a standard 

with pendent branches. It is most easily grown from cuttings, and 

quite hardy, but for best results should have a rich soil. 
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A number of varieties present variations in color foliage and stat- 

ure. Of these may be mentioned: P. Moorlosi (257a), with pendu- 

lous branches, low stature, 

small, narrow foliage, and 

pink to white flowers; P. 

macrocarpa (257), with 

very spreading habit and 

light red flowers; P. roseo 

flore pleno (257c), with 

large, semi-double rose-like 

flowers; P. grandiflora 

(257d), with very large, 

pink and white flowers, 

and graceful habit; P. 

nivalis (257e), and sim- 

plex (257f), with white 

flowers; P. foliis rubris 

(257g), a low bush with 

dark red leaves and _ sal- 

mon-red colored fruit. A 

newly introduced attrac- 

tive variety — 

P. Niedzivetzkyana 

(257) excels in red color, 

all parts of the plant par- 

taking in it. 

P. Maulei Mast. (258) 

is useful because of its dwarf form (three feet) and compact habit, 

with a plenitude of thorns, dark green, lustrous foliage, and large, 

showy flowers, varying from orange to scarlet. The hardiest of the 

Japanese quinces. 

Fic. 105. — Pirus floribunda Nichols. 

SYCAMORES. PLANE-TREE 

Platanus. Of the six or seven species, native and of oriental origin, 

two species are frequently planted, one native and one exotic. They 

are imposing trees, of rapid growth, broad, spreading habit, with mas- 

sive limbs, but open-branch system and rather symmetrical outline, 

with large leaves, whose size makes up for their scanty number, with 
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an interesting, pendent, ball-shape fruit (buttons). Still more inter- 

esting and effective in its color scheme is the yellowish-brown to gray 

bark which peels off in irregular patches (‘Clothes tree’’), exposing a 
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Fic. 106. — Strawberry Bush. Pirus Sinensis Lindl. 

white to greenish skin, and giving the stem and branches a mottled 

appearance. 
P. occidentalis Linn. (259), the American Sycamore or Buttonwood, 

is hardy into Canada, but unfortunately liable to injury by a leaf fun- 

gus. It grows to ponderous size. Its soft, grayish, large foliage does 

not group well with other trees, hence it should be used alone, and 
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especially for stately avenues and wide streets. The scanty branch 

system can to some degree be improved upon by proper pruning. It 

has a long leaf period but no attractive coloring, and it is rather uncleanly 

because of shedding its bark. It is adapted to most soils, even wet ones 

(a swamp and overflow tree), and is very light-needing; it transplants 

easily. 

P. orientalis Linn. (260), the European Plane-tree, is very much like 

the former, except that it is later in leafing, and with two fruit-balls 

from one stem; somewhat denser foliage; more compact habit and pos- 

sibly whiter skin; is free from fungus troubles, but less hardy. 

P. Wrightiit Wats. (261), from Arizona, is superior in the shape of 

its deeply indented foliage and deserves trial in southern planting. 

P. cuneata Willd. (262) and acerifolia Willd. (263) and some varieties 

of these have no particular points of superiority. 

POPLARS 

Populus. This widely distributed genus of some twenty-five species, 

of which eleven are indigenous to North America, is composed of tall 

to small trees, of very rapid growth. They are among the most light- 

needing and most frugal species, adapted to all kinds of soils, the driest 

as well as the wettest, but thrive best on well-watered ones, — the tall 

trees are indeed greedy for water. Tolerably healthy and without 

troubles, except that some sucker undesirably. They are most easily 

transplanted, and most of them hardy. 

The name indicates the popularity as a widely planted tree, on account 

of the ease of its propagation (planting of poles or cuttings), and the 

rapidity of its growth. They have also certain valuable ornamental 

features, the light shade they give, and the lively aspect of their motile 

foliage, quivering in the slightest breeze. 

They are to be used with moderation, mainly in single specimens 

along watercourses and wet meadows, near houses, on avenues, where 

their formal monotony is not objectionable, for highways and as accent 

trees. 

P. deltoidea Marsh. (264) (monilifera or canadensis), Cottonwood, is 

the largest, a native of widest range and also one of the most ornamen- 

tal, with its large, clean, glossy foliage, moving in every breeze; with the 

longest leaf period, its foliage coming early and staying late, turning 

pale yellow in the fall. It is a good street tree, as it does not sucker 
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much, stands smoke and abuse, and is unclean only when the catkins 

fall. It becomes rather a massive object, with open, broad crown, 

when the young, more conical period with slender branch habit is passed. 

The other northeastern native, with a different lance-shaped, tri- 

angular form, and a different tone of foliage (yellowish beneath) — 

P. balsamifera Linn. (265), including its variety candicans, Balsam 

Poplar or Balm of Gilead, so called from the fragrant large brown sticky 

buds, is of more symmetrical, slender, and tapering form; it is adapted 

to planting on roadsides, near houses, and near water, but is somewhat 

more liable to sucker than the former. 

Of exotics that have been much planted — 

P. dilatata Ait. (266), Lombardy Poplar, of Europe, is used mainly 

for its pryamidal, aspiring form, where sentinels are needed as at the 

entrance of parks, to mark the position of houses, or to make some 

point conspicuous; or in the background to create the impression of 

distance. Its late leaf period and golden-yellow autumn tints are also 

pleasing. Unfortunately it suckers readily. 

P. alba Linn. (267), Silver-leaf Poplar or Abele, also of Europe, 

furnishes a unique material for color effect, with a striking, peculiarly- 

shaped, three- to five-lobed leaf, dark glossy above and _ silver-white 

downy beneath, the effect being heightened by the greenish-white bark 

of branches and trunk. It, however, suckers worse than any of the 

poplars and hence has fallen into discredit; but is nevertheless useful 

to make conspicuous a high point, or to set off a group of dark firs, etc. 

Two small trees have value in special situations — 

P. tremuloides Michx. (268) and grandidentata Michx. (269), the 

native Common, and the Large-toothed Aspen, which, if grown on good 

soil, make handsome round-headed trees with pleasing foliage; the 

latter especially gives an elegant and airy appearance with its silky 

young foliage, later assuming a glossy, dark green color and somewhat 

leathery texture. It is of roundish shape, with yellowish-green stem and 

branches. It is also less liable to suckering than is the Common Aspen. 

Several Siberian species have been introduced, mainly for their 

special hardiness. Of these there may be mentioned one also for its 

ornamental value, namely: 

P. laurifolia Ledeb. (270), which is the basis for the forms known 

under the names Certinensis (270a), Bereolensis (270b), and Petrovski 

(270c), differing more or less in the shape of the foliage. The growth 

of these is more sturdy than that of our natives ones, compact and yet 
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aspiring; the foliage very heavy and dense, of darker color, oblong to 

‘ roundish, and characteristically disposed in horizontal layers. These 

forms are seemingly less liable to rust fungi, very rapid growers, and 

thoroughly hardy. 

Fic. 107. — Japanese Flowering Cherry. Prunus Pseudo-Cerasus 
Lindl 

P. Razumofskiana (270 bis) is another Russian, with oblong foliage, 

which seems little known in this country, but in its native habitat is 

considered by far the finest, forming a large picturesque tree, and is 

the most rapid grower of all the poplars. A specimen at Ottawa 

proves perfectly hardy, and promises to live up to its reputation, 

CHERRIES, PEACHES, PLUMS 

Prunus (Cerasus). This large genus of the rose family, with about 

seventy-five species, contains many small trees and shrubs worthy of 
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attention. Their ornamental value in form, foliage, and flower is en- 

hanced by that of the fruit. Although the flower display is rather 

short, its early appearance, and the easy growth and hardiness of 

these trees, being mostly of northern distribution, are commendable 

Fic. 108. — Japanese Almond. Prunus Japonica Thunb. 

features. They are mostly light-needing, short-lived, and unfortunately 

liable to both insect and fungus diseases, and somewhat to frost. They 

prefer light soils. For flower effect in woodland plantings and in front 

of other shrubbery and trees, as accent trees, and for temporary use, 

they have special value. 

The most ornamental species are those from China and Japan, gen- 

erally seen in varieties and nurserymen’s forms, with double and rose- 
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color or pink flowers; these have also the advantage of being without 

insect enemies (as yet!). 

P. Pseudo-Cerasus, var. hortensis Max. (271), the celebrated 

Flowering Cherry from Japan, and a long list of other varieties and 

forms, are very valuable in form and in flowering, some with large 

double white flowers (April, May). They are only half hardy in New 

England. 

Fic. tog. — Japanese Plum. Prunus Pissardii Dipp. 

P. Japonica Thunb. (272) (Sinensis), is a small tree of the almond 

‘tribe, with a profusion of large, white, rose-like flowers arriving in ad- 

vance of the foliage. Varieties of dwarf habit and of red or rose-colored 

flowers are equally showy. There is, however, considerable doubt as 

to the proper application of the name, since there are at least six 

different species or forms offered under the same name. 

P. Pissardii Dipp. (cericifera atropurpurea) (273), Japanese Plum. 

For color there is hardly any more satisfactory small tree to be found 
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than this tree, with its soft purple leaves, which retain their color better 

than most purple trees, especially when properly pruned; a small tree 

(f rapid growth and good form. Not hardy in Ottawa. 

P. Amygdalus Stokes (274), Flowering Almond, is a tree twenty to 

thirty feet in height, with several improved varieties, which are most 

ornamental, light rose-colored showy flowers appearing very early in 

March and April before the leaves arrive. There are also double and 

white flowering varieties. 

P. Persica S. & Z. (275), the Common Peach, also in various vari- 

eties, with double, rose-colored, crimson, red and white (versicolor) 

delicate flowers. It is rather short-lived, unless closely pruned and 

fertilized with wood ashes. 

P. Armeniaca Linn. (276) and P. Mume S. &. Z. (277), the Chinese or 

Armenian and Japanese Apricots, are well worthy of attention for 

ornamental purposes, not only because of their profusion of pinkish 

flowers but because of their bright foliage, which, especially in the 

young shoots, is tinged with red. They are very hardy and adaptive 

to most soils, but must be kept in good shape by systematic pruning. 

Of native plums or sloes, two are attractive by reason of the very 

early clusters of delicate white flowers and the black and yellow to 

reddish fruit: 

P. spinosa Linn. (278), Black Thorn, the more northern, hardy, and 

P. angustifolia March. (279) (Chicasa), Yellow or Chickasaw Plum, 

the more southern, appear in form as shrubs more usually than trees, 

with rather straggling but erect habit and thorn-like branchlets. They 

are not particular as regards soil, and shade-enduring, and hence useful 

for under-planting. 

P. maritima Wangh. (280), Beach Plum, is also a hardy shrub, 

valuable as a soil cover and for its usefulness in planting along sea- 

beaches and other inhospitable situations. 

The only large tree of this group is our native widely distributed — 

P. serotina Ehrh. (281), Black Wild Cherry, native into Canada, 

a tall, not very spreading tree, with roundish, open crown and often 

drooping branchlets; is attractive in possessing beautiful white flowers 

in racemes; is rather thinly foliaged, with a shapely, somewhat leathery 

glossy leaf, turning deep crimson in autumn, and with a dark almost 

black fruit, which in its fall renders the tree rather unclean and undesir- 

able. An interesting raggedly-plated, dark bark with slender purplish- 

red branchlets make a good winter effect. It is fit only for lawns of 
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some extent and near houses, giving a light shade. It is adaptive 

to light, deep, sandy soils, such as dunes, but also to more compact 

soils, and is a very thrifty and rapid grower. 

P. Padus Linn. (282), English Bird Cherry. A small flat-headed 

tree or shrub, otherwise similar to the foregoing; blooms earlier (May), 

but has less pleasing foliage. 

P. Pennsylvanica Linn. (283), Pin Cherry or Bird Cherry, is an 

interesting small native tree, often hardly more than a bush, distributed 

over almost the whole northern part of the continent, springing up 

freely after forest fires. Its small white flowers, lively green foliage, 

but more particularly its cherry-red fruit, the size of a pin or pea, are 

its attraction. It grows in any dry soil. 

P. Mahaleb Linn. (284), Mahaleb Cherry, a small slender tree 

(15 to 20 feet) from the Caucasus and middle Europe, hardy to 

Ottawa, is more ornamental than the Bird Cherry, by reason of its 

apricot-like glossy foliage of pale green color, on slender but abun- 

dant sprays, and with as fine flower and fruit as the foregoing, the 

flowers being fragrant and in umbels (May, June). 

OAK 

Quercus. This genus, of not less than two hundred and seventy-five 

species, over fifty of which are found in North America, represents 

among the broad-leaf trees what the pine represents among the con- 

ifers, in usefulness and in wide distribution, but it excels in number of 

species and in ornamental value, ranging in size from majestic trees 

to small shrubs, with a variety of foliage and of form hardly equaled 

by any other single genus. The oaks are inhabitants of the northern 

temperate zone, occurring, however, also in the tropics in high altitudes, 

and are extremely adaptive to soils from the driest to the swamp. The 

deciduous ones are mostly hardy in the north, the evergreen not north 

of Washington. They are the embodiment of sturdiness and persist- 

ency, holding on to life wherever there is a chance, with remarkable 

recuperative power. ‘They are light-needing, but will persist in the 

shade for a long time. Although normally having a tap-root system, 

they readily adapt themselves, permit any amount of pruning at top 

and root, so that mere root stumps may be transplanted and grow into 

trees. They grow at a more rapid rate than they are usually credited, 

but, to be sure, the majestic, broad-crowned beauties are centenarians. 
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Although not entirely immune, they are remarkably free from insect 

trouble and disease. The foliage of most oaks has a long period and 

continues to hang on in the dry condition, or, in the case of exotics, 

green into the winter. 

The great variety of outline and of pleasing leaf shapes and leaf 

colors, with rich tones in autumn, the sturdiness of growth and stateli- 

ness of form, the freedom from disease, the easy adaptation to soil, 

the wide climatic range, the rapidity and persistency of growth, and 

the ease of repairing damage — all these qualities combine to make the 

oaks, together with the maples, the most useful trees in landscape 

gardening. Most of them are spreading in habit, with a bold, free, and 

usually irregular, outline. For best effects they demand large space. 

Rotanically as well as from the ornamental point of view, the oaks 

may be divided into four groups. The “white” oaks, which mature 

their fruit in one year, receive their name from the light gray color of 

their bark, and have their foliage with rounded indentations or lobes. 

The “black” oaks, which mature their fruit in two years, have a dark- 

colored bark, and their leaves with sharp-cornered indentations or 

lobes, or else entire and bristle-pointed, and a few with entire oblong 

foliage. In addition to these two botanical classes we may segregate 

the evergreen or “‘live”’ oaks, which botanically belong mostly to the 

white oaks, although their foliage resembles more the black oaks; and 

the “scrub” oaks, which, mostly with black oak foliage, form spread- 

ing shrubs. These latter grow on the poorest, driest soils, and can be 

used for covering barren, rocky ridges and hillsides. 

A. WHITE OAKS 

Q. alba Linn. (285) is the type White Oak, a noble tree, of wide 

distribution from Maine to Texas, the finest specimen tree where full 

space is allowed it. Nothing more impressive can be imagined than a 

fully developed, broad-crowned specimen of this species. The bright 

green foliage of narrow, obtusely lobed leaves is quite variable in differ- 

ent individuals, turning violet-purple in the fall. The bark is light 

gray and flaky. It isa fairly rapid grower, adapted to any soil, but best 

developed in good loam. 

Foliage of similar outline, but longer (five to eight inches), and 

more lyre-shaped, also whitish beneath, is characteristic of the follow- 

ing three: 
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Q. macrocarpa Michx. (286), Bur Oak or Mossy Cup Oak (so called 

from the hairy cup of the acorn), is of more northern distribution, the 

hardiest of them all, a very picturesque tree of more or less fan-shaped 

form, the bark darker than the white oak, and corky on the branches; 

Q. lyrata Walt. (287), Swamp or Over-cup Oak (so called from the 

cup enclosing the acorn entirely), is of more southern distribution, from 

New Jersey to Texas, frequenting moist to swampy situations; forms a 

round-topped head with rather short and somewhat pendulous branches; 

Q. stellata Wangh. (288) (obtusiloba or minor), Post Oak, a smaller 

tree (sixty feet), with a handsome, dense round head, or else with open, 

straggling branch habit, and brownish, fissured bark. It is adapted 

to dry, rocky, or sandy soil. 

Another type of foliage, resembling somewhat the chestnut leaf 

with short, rounded lobes, and hence called Chestnut Oak, is charac- 

teristic of the following three: j 

Q. Prinus Linn. (289) (montana), Chestnut Oak, Rock Oak, of wide 

distribution, especially on rocky mountain slopes, and adapted to dry 

soils; a tree not much larger than the Post Oak, with a somewhat 

unsymmetrical broad crown and dark ridgy bark; 

QO. Michauxi Nutt. (290), Basket Oak, Cow Oak, of more southern 

range (from Delaware to Texas), is a larger tree with rather dense 

round head and grows preferably in moist soil; large (four to seven 

inch) foliage, grayish underneath, and a very light gray scaly bark; 

Q. Muhlenbergi Engelm. (291), Yellow Chestnut Oak, of southern 

and western range, is a large tree with a narrow round-topped head, 

particularly attractive in its handsome foliage, which is glossy above 

and silvery white beneath, and with light gray flaky bark. 

B. BLACK OAKS 

Q. velutina Lam. (292) (tinctoria), Black Oak, Quercitron Oak, is 

the type of the black oaks; ranging from Maine to Texas; a tall tree 

with rather slender branches forming a narrow open head, the leaves 

very large (up to ten inches), very symmetrically cut, dark green above 

and yellowish brown beneath, turning orange; the bark almost black, 

and ridgy (the inner bark orange, whence the name Quercitron). It is 

a very rapid grower, adapted to any soil. 

Q. rubra Linn. (293), Red Oak, of as wide range and of the same 

dimensions as the preceding, but with its stout spreading branches 
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makes a more symmetrical broad crown; a large majestic tree, with 

beautiful, more deeply cut and large symmetrical foliage, dark green 

and glossy above, light green beneath and turning dark red. The bark 

is dark gray, glossy on the branches. It is a very rapid grower, most 

adaptive to a variety of soils, and one of the easiest and best to plant. 

Q. coccinea Muench. (294), Scarlet Oak, ranging from Maine to Flor- 

ida and Missouri, is a less handsome tree as regards form, with a rather 

open crown, but when the narrow, unsymmetrical, very deeply cut, 

bright green foliage turns to brilliant scarlet in the fall, there is nothing 

finer to be seen. This tree is adapted to dry soils. 

Q. palustris Linn. (295), Pin Oak, native of a smaller range than 

the others, from Massachusetts and Delaware to Wisconsin and Arkan- 

sas, also to southwestern Canada. The Pin Oak is unique in outline, 

the rather short, slender branches becoming pendulous, while the hand- 

some, very deeply cut, unsymmetrical foliage, turning bright flaming 

red in autumn, vies in beauty with the Scarlet Oak. In old age it 

loses its symmetrical pyramidal crown and becomes open and irregular, 

the lower branches dying but persisting, a defect which can be corrected 

by pruning. It is a rapid grower; stands swampy conditions as well 

as dry soils. It transplants readily. 

QO. cuneata Wangh. (296) (digitata or falcata), Spanish Oak, another 

native species, from New Jersey south and west, is not quite hardy 

farther north; has a peculiar distinct foliage of subdued tone, but is 

otherwise without special merits. 

An entirely different type of foliage, namely, with entire margins, 

like a willow leaf, or nearly so, is possessed by four black oak species 

of more southern range: 

Q. Phellos Linn. (297), Willow Oak, is the type, its most northern 

range being to New York, although it is hardy beyond; a beautiful 

medium-sized tree, with a conical crown of slender branches and a 

dense, dark, glossy, fine, small foliage like that of a willow, remaining 

green into the fall, finally turning pale yellow. It is a swamp tree, 

but adaptive to drier soils. 

Q. imbricaria Michx. (298), Shingle Oak, and Q. laurifolia Michx. 

are of more southern distribution, and with larger foliage of the same 

type as the preceding. Specimens of imbricaria at Ottawa are found 

quite hardy. 

Q. nigra Linn. (299), Water Oak, with the foliage broader and occa- 

sionally lobed at the apex is the tree commonly used as a street tree in 
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the South. Like any of the other oaks, it could be used with advan- 

tage, at least as far as New York. 

The Live Oaks, so called because being evergreen, are confined to 

the Southern and Southwestern States, and are not hardy north of Wash- 

ington. The type, one of the most beautiful and characteristic of the 

world, is — 

Fic. 110. — English Oak. Quercus Robur Linn, 

QO. virginiana Nutt. (300) (virens), Live Oak, ranging from Virginia 

to Mexico, hence not hardy north; a broad spreading tree rarely over 

seventy feet, with stout, almost horizontal branches, with small entire 

leaves of bluish hue. 

Q. chrysolepis Liebm. (301) California Live Oak, with a golden hue, 

is the handsomest species of the California oaks; probably never tried 

in the East. 
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Of Scrub Oaks at least two may be mentioned as useful in covering 

barren and rocky ridges and hillsides, or for low coppice and wind mantle 

on the outskirts of exposed plantations, for they are most hardy and 

persistent spreading shrubs or small trees. 

Fic. 111. — Turkey Oak. Quercus Cerris Linn. 

Q. ilicifolia Wangh. (302) (Banistert or nana), Bear Oak, covers dry 

mountain soils with dense thickets from Maine to Virginia and west, 

occasionally growing to tree form (twenty feet), although usually a 

shrub (ten feet), with foliage of the black oak type, dark green above, 

but with a grayish shade. 

QO. prinoides Willd. (303) (humilis), Chincapin Oak, of even wider 

range than the preceding, a spreading shrub, usually not over six feet 
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high, with pretty foliage of the white oak type, and of similar hue as 

the preceding, is useful for the same purposes. 

The wealth of American forms is so great that there is hardly any 

need for introducing foreigners, yet at least three may be mentioned as 

Fic. 112. — Italian Oak. Quercus conferta Kit. 

occasionally planted and having merits of their own. Although be- 

longing botanically to the white oaks, their bark is brown or at least 

dark and ridgy: 

Q. Robur Linn. (304), English Oak, comprising two very similar 

species, pedunculata and sessiliflora, the principal oak of Europe, 

nearly hardy to Ottawa; a large tree forming a broad, round-topped, 

spreading head, with glossy leaves, oblong and somewhat more evenly 



Buckthorn 313 

lobed than any of our oaks, except Chestnut Oak. A large number of 

nurserymen’s varieties, cut-leaved (j/ilicifolia 304a), purple-leaved (pur- 

purescens and atropurpurea, 304b), weeping (pendula, 304c), fastigiate 

(fastigiata, 304d), and many others increase the variety of this much 

variegated genus. 

Q. Cerris Linn. (305), Turkey Oak, a large tree from southern Europe 

and Asia, with short spreading branches, forming a broad pyramidal 

crown, has a handsome dark green, deeply-lobed, curled, almost pin- 

natifid foliage. It has the longest leaf period (green till Christmas). 

It is probably not hardy far beyond New York. 

Q. conferta Kit. (306) (Pannonica), a pretty oak from Hungary and 

Italy, but hardy in Massachusetts, with handsome, very long (four to 

seven inch) foliage, dark green above, whitish beneath, and as deeply 

cut as the former, is a very distinct form. 

BUCKTHORN 

Rhamnus. A genus of some sixty species, mostly native of the tem- 

perate zone, mostly shrubs, but sometimes growing into small trees, 

contains a number of ornamental value for their pretty, although mostly 

simple, oval foliage. ‘They are more rarely employed than they might 

be in shrubberies and as single specimens for which their shapely form 

fits them, their usually black berry fruit adding to their interest. Most 

of them, except the evergreen ones, are hardy, several of them succeed- 

ing even in the Canadian Northwest. They are not choice as to soil, 

but most of them prefer a moist one, are easily grown, bear shade well, 

and can be used as hedges. Of the five native ones three often grow 

into trees; two from the Pacific Coast, the other is of eastern range. 

R. Purshiana D. C. (307), ranging from British Columbia to Mexico 

and from Montana to Texas, is a tree of medium height, from the bark 

of which the well-known Cascara sagrada is derived. If collected from 

its northeastern range it is hardy in the East, and with its dark green, 

clliptic foliage with wavy margin, and its red fruit turning black, quite a 

pretty ornament. 

R. Caroliniana Walt. (308), Indian Cherry, of eastern distribution, is 

quite similar, with a lustrous dark foliage on shorter leaf-stalks, hence 

somewhat stiffer. 

R. alnifolia L’Herit (30¢), Alder-leaf Buckthorn, is a low shrub (four 

feet) ranging across the continent through Canada and northern United 
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States, hence thoroughly hardy, with short oval scalloped foliage, and ° 
makes a good hedge plant. 

The two best known buckthorns, which, like the above, are either 

shrubs or small (twelve feet) trees, are two exotics from Europe and 

Asia, both entirely hardy, even in Manitoba: 

R. cathartica Linn. (310), Hartshorn, with sharply toothed, small, 

slightly scalloped leaves, is usually thorny. 

R. Frangula Linn. (311), with dark green shining foliage of the same 

size (one to three inch) as the preceding, but entire, forms a handsome 

lawn shrub or an excellent hedge plant, with its attractive fruit, red, 

changing to black. Its variety R. asplenifolia (311) excels in its dis- 

tinctive feathery foliage. 

WILLOWS 

Salix. This is one of the largest genera, with some hundred species 

and an endless number of varieties of medium to small-sized trees, but 

mainly shrubs, of wide range in all parts of the world. Their orna- 

mental value is not sufficiently appreciated. The fine, graceful foliage, 

mostly narrow elliptical, gives to the willows a place as an ornament 

peculiarly their own, and especially along borders of watercourses or 

near water scenes, where they are in their natural environment, they pro- 

duce a translucent, airy effect which heightens the lucidity of the water. 

There is enough variety of shade to be found in the foliage of the 

various willows to permit most pleasing effects to be produced by the 

grouping of this tribe alone. The bright yellow catkins of some, 

the white, silvery ‘“‘pussies” of others, lend transient interest; while 

the bright yellow and red branches of some give pleasing winter effects, 

and the weeping forms of others are useful in their places. Transpiring 

profusely, they are useful in correcting swampy conditions, and their 

value in binding embankments and sand dunes is well known. They 

are rapid growers, but usually short-lived, and light-needing. In 

nature they are generally found near watercourses, but they are 

adaptive to dry soils, and most easily grown from mere poles, sprouting 

readily and responding to pruning. There are unfortunately a number 

of insects preying on willows. Some species of willows form suckers 

undesirably and are generally aggressive, propagating by broken 

twigs sprouting. Although their short life reduces their value, their 

ready sprouting habit and exceeding rapidity of growth permits ready 
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replacement; thus groups, planted for color effect, can be kept in good 

form by coppice treatment. 

The largest trees of the genus come from Europe. The handsomest, 

best known species is — 

S. Babylonica Linn. (312), Weeping Willow, than which there is no 

more beautiful tree, with its long, pendulous branchlets, like flowing 

tresses of soft feathery green. It is an extremely rapid grower on any 

soil but a wet one; more liable to suckering than any other. In addi- 

tion to its particular place by the waterside or spring, it enhances the 

attractiveness of the rural home. 

S. alba Linn. (313) and its variety regalis (313a), White Willow, from 

Europe, is a handsome, round-headed tree of goodly size, resembling the 

former, but of stiff habit, and the foliage silvery-white beneath. A variety 

of S. vitellina Linn., aurea (314), adds to the pleasure of a winter scene 

by the golden to orange-yellow color of its branchlets and branches. 

Some other willows become ornamental because of the color of their 

twigs, by a proper combination of which a pleasing color winter gar- 

den can be devised; such are: 

S. fragilis, Linn. (315) (green); S. candida Flueg. (316) (red); S. 

purpurea Linn. (317) (olive) and its variety Scharfenbergia (317a) with 

purple twigs and leaves like rosemary; S. decipiens Hoffm. (318) (red 

and yellow); S. nigra Marsh (319) (dark purple); S. nigricans Sm. 

hirta (320) (soft gray); S. Voronesh (321) (bright deep yellow), a very 

hardy tree. 

Several weeping varieties may be used for small yards or lawns if 

nothing better can be found; such are S. caprea Linn., pendula (322), 

the Kilmarnock Willow, one of the most distinctive and graceful, with 

a close, regular habit, and large, glossy, abundant foliage. This willow 

is suitable for almost any position. 

Japan furnishes one most distinctive, semi-pendulous willow — 

S. Niobe (322 bis), the long, lithe rods of light yellow color beset 

with silvery-white (underneath) foliage. 

Of our native ones, which have been rather neglected, being small 

trees or shrubs, we may mention as worthy of consideration: 

S. discolor Muhl. (323), the commonest, most widely distributed, 

with upright branches and bright green foliage; and a still smaller, 

bushy tree (six to fifteen feet) or shrub: 

S. lucida Muhl. (324), witl yellowish-brown, highly polished 

branches, and dark green, shining leaves. 



316 Trees for Shade and Ornament 

Other willows having some desirable points are S. incana, Schrenck. 

(325), S. rosmarinifolia Willd. (incana), (326), a shrub of very fine foli- 

age, and S. argyrocarpa Anders. (327), a native shrub of beautiful satiny 

luster. 

Entirely distinct from all the rest by reason of its larger, broad, dark 

green, extremely glossy, almost leathery foliage, and its round, com- 

pact, dense head, is S. pentandra Linn. (328) (laurifolia), Laurel Leaf 

Willow from Europe and Asia, adapted for narrow streets as well as 

small places, on points which make an accentuation desirable, and for 

quickly screening out objectionable surroundings, also for hedge work 

and for seashore planting. 

SASSAFRAS 

Sassafras. SS. officinale Nees. (Sassafras) (329), a small, native tree, 

of wide distribution; with roundish outline; among the best ornaments 

for small places, pleasing and picturesque in its variegated color effects 

of foliage, fruit, and bark, and its conical to roundish or flat outline, 

with shelving, horizontally spreading branch habit. The peculiar 

yellowish-reddish tint of the oddly lobed foliage, turning reddish brown 

to orange in autumn, is heightened by the reddish basis of the leaf- 

stalks, the bright reddish, small fruit, and the greenish to yellow bark 

of branchlets and gray-brown color of stems and branches; the latter 

peculiarly furrowed, giving it “‘an appearance of age and adding 

antiquity to a new place.”’ Its yellowish flower clusters in early spring, 

about leafing time, and its long leaf period are additional claims for 

more extended use. On dry, light, sandy loam, in warm and sunny 

positions, it develops best. Although with a long tap-root, it is easily 

transplanted when young. Being dicecious, i.e., male and female 

trees separate, care should be taken to secure the female trees. Gen- 

erally free from insects and fungi but liable to sucker. Used in single- 

ness, or as a filler in woodland planting and large borders. 

TAMARISKS 

Tamarix. Of the sixty species found around the Mediterranean, in 

India and Japan, there are three species worthy of more attention than 

they have received. They are most exquisite, delicate, shrub-like trees 

of airy appearance, with minute, pale green foliage, slender, lithe, 
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swaying branchlets, beset with minute pink or red, ethereal flowers. 

They are acclimated as far north as Massachusetts. In Ottawa only 
T.amurensis has proved half hardy. 

They will grow in almost any soil, 

and are especially adaptive to sea- 

coasts, thriving in the salt spray 

down to the very shore; they are 

rapid growers and free from any 

trouble. To preserve their beauty, 

which lies in the branchlets and 

flowers, frequent, systematic prun- 

ing is essential, and this should 

be done at different times accord- 

ing to the species and its flowering 

habit, in order to ensure the throw- 

ing out of new branches and the 

flowers appearing on them. Other- 

wise, the black-barked trunk and 

the stout, straggling branches are 

not attractive. 

The species, very much alike, 

vary mainly in the time of flower- 

ing, suggesting the grouping of 

the three first mentioned for con- 

tinuous flower effect; they also 

group well with fine-foliaged coni- 

fers like cypress and cedars. 

T. parviflora D. C. (Africana) 

(330), from South Europe and 

Africa, is the finest, with very 

eatly (May, June, before leafing), 

bright pink flowers, covering the 

avy, 

S s 

Fic. 113. — German Tamarisk. 
Tamarix Germanica Linn. 

somewhat drooping branches. Should be pruned soon after flower- 

ing, since the flowers appear on branches formed in the previous 

year. 

T. Germanica Linn. (331), with terminal red flower spikes, appear- 

ing in summer (July), 7.e., on wood of the present year, hence pruning 

should be done in spring; can be trained to any shape. 

T. Indica Willd. (333), from India, with terminal flowers 
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appearing on the wood of the year’s season in the fall (August, Sep- 
tember). 

T. Gallica Linn. (332), from France and Spain, is distinguished by 

its reddish-colored bark. 

LINDEN, LIME TREE OR BASSWOOD 

Tilia. A small genus, with three native and several exotic species, 

all of northern distribution; is composed of tall and medium trees, of 

rapid growth, which are 

ornamental in their rich 

. foliage, turning pale yel- 

low, in their upright form 

and roundish outline, and 

their graceful flower and 

fruit. They are com- 

mendable in every respect 

as street and lawn trees, 

except that they are some- 

what late in leafing out, 

and are liable to insect 

depredations. They are 

adaptive to a variety of 

soils, not too dry, and 

even to wet ones; are 

easily transplanted, and 

vigorous sprouters from 

the stump. In winter, 

the thick, reddish buds 

and recurved branchlets 

lend a bright, cheery ap- 

pearance to the branch 

system. 
T. Americana Linn. 

(334), the common Basswood, the largest of all, with less compact, open 

habit, and rounded form, with very large but sparse foliage, forms a 

satisfactory street tree. 

T. Europaea Linn. (335) (split up into several species) is superior on 

account of its smaller, more graceful, and denser foliage, more regular, 

Fic. 114. — French Tamarisk. Tamarix 
Gallica Linn. 
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compact, conical form, and flowing outline, as well as by its more 

extended leaf period and its more fragrant flowers. Unfortunately, it 

is troubled by insects, borers, and leaf blight. 

T. pubescens Ait. (336), Downy-leaved Basswoood, of southern distri- 

Fic. 115. — Indian Tamarisk Tamarix Indica Willd. 

bution, is the one native species, which in size of foliage and other desir- 

able points most nearly resembles the former. 

T. heterophylla Vent. (337), While Basswood, a medium-sized tree, 

also of southern distribution, but hardy as far north as Ottawa, with 

somewhat larger, oblong, or somewhat heart-shaped foliage, downy to 

whitish beneath, mottled yellow and green in autumn, is the most pleas- 

ing of the native species, but it is as yet little planted. 
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T. argentea, D. C. (338), the European Silver Linden, with silvery 

under-side of leaves, is of highly ornamental value for color effect. 

T. dasystyla Stev. (338 bis) (ewchlora), from the Crimea and other 

parts of Asia and Eastern Europe, is most distinctive, with tougn leath- 

ery leaves, dark glossy above, lighter green below, fit for planting along 

dusty roads, as it is not affected by the dust. It is hardy in Ottawa. 

There are several varieties, with red and yellow twigs and variously 

shaped leaves. 

OSAGE ORANGE 

Toxylon. 7. pomiferum Raf. (339) (Maclura aurantiaca), a small 

round-headed tree, of southeastern range, but acclimated all through the 

East, and hardy in New England, is, outside of its value for hedges, 

for which it is admirably adapted, mainly of botanical interest for its 

shiny, rather coarse, bright green leaves, its large, orange-shaped, yel- 

lowish-green fruit, its yellow-tinted bark, and thorny tangle of branches. 

It might be used advantageously for a lawn tree on small plots, where, 

by proper pruning (annually heading it back), it may be trained into 

a gigantic, round bush of striking appearance. It is adaptive to various 

soils, a rapid grower, without insects or other troubles. 

ELMS 

Ulmus. A genus with eighteen species of world-wide, mostly north- 

ern distribution, and a large number of varieties or forms. ‘Tall to 

medium-sized trees and shrubs, as a rule pleasing in outline and branch 

habit, with simple but luxuriant foliage of long leaf period, without 

striking autumn features (pale yellow). They are adaptive to various 

soils, but prefer rich, well-watered soils, even swamps; are moderately 

shade-enduring and readily transplanted. Aside from the fact that 

they are subject to many insect troubles, leaf destroyers, scale, borers, 

and fungi, they are otherwise among the best lawn trees and shade 

trees, but should always be given ample space to permit the develop- 

ment of their characteristic form. 

U. Americana Linn. (340), White Elm, the finest in form, is the best 

known and most popular native species, especially when it develops its 

unique, vase-shaped, broad-topped, over-arching crown with gracefully 

drooping branchlets. It is, however, often very variable in form, but 

always vigorous and courtly in appearance, with wide-spreading crown 
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and an outline which can only be spoiled by pruning. The early flower 

and fruit, an interesting round green samara, appearing before leafing, 

misleads the uninitiated into the belief that it is an early leafer; it has, 

however, a long leaf period. It is tolerably shade-enduring, thriving 

best on deep, moist soils, easily transplanted, and a very rapid and 

hardy grower. It is best fitted for single positions, and if planted in 

avenues should be spaced widely, not less than thirty feet apart, for in 

thirty to forty years it becomes a large tree. 

The American Elm is readily distinguished from the following by its 

forking habit, each branch dividing into two equally strong branches. 

U. campestris Smith (341) (suberosa), English Elm, native of Europe, 

is, next to the White Elm, most frequently planted; is, however, entirely 

different and less striking in form, with a stiffer, more compact, and 

less spreading habit. It is, nevertheless, a noble tree, of large dimen- 

sions, with denser foliage than the White Elm, and having the advan- 

tage of possessing a much longer leaf period into the fall, and also being 

less liable to insect troubles. Lately, however, an enemy has developed 

in the form of a leaf-destroying Aphis, which singles out this European 

species, leaving the neighboring ones unmolested. This elm is some- 

what given to suckering and, at least in Toronto, it fills out its in- 

terior with a dense growth of watersprouts. It is best used for 

grouping and as a street tree. 

There are a number of varieties and forms worthy of notice, one of 

which is suberosa (341a), a beautiful, small tree, with vigorous, but 

small, dark foliage of long duration, and interesting, corky bark. 

Of native elms, similar in habit to the European, upright in growth, 

but smaller and requiring less space, should be mentioned: 

U. fulva Michx. (342), Slippery or Red Elm, with a magnificent 

foliage, larger than that of the White Elm, and of rough surface, borne 

on long, somewhat pendulous branches, which usually form an open, 

flat, and less graceful crown. 

U. alata Michx. (343), Wahoo or Winged Elm, a small, round-headed 

tree, of southern distribution, fit only for southern planting. 

U. racemosa Thomas (334), with corky-winged branches, and foli- 

age whitish beneath, has the advantage of being adapted to drier soils 

than the others, and is also fairly hardy into Manitoba. 

Of the other exotics are to be mentioned the often planted European 
and Asiatic: 

U. scabra Mill. (345) (montana), Wych Elm, a medium-sized tree, 
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with oblong or roundish outline, of vigorous growth, with luxuriant, 

large, glossy foliage, adaptive to poorer soils, and free from insect 

troubles. Of the many nursery forms, the weeping variety, pendula 

(3454), Camperdown Elm, with a spreading habit, is one of the best to 

make arbors. 

U. parvifolia Jacq. (346), a small tree to shrub, from China, hardy 

to Massachusetts; with very attractive foliage, with small leaves, lus- 

trous above, hairy below, and somewhat leathery; with a very long leaf 

period; is one of the most attractive trees. 

A “EIST OF SHRUBS 

Originally it had not been the intention of the author to 

extend the scope of this book beyond discussing the methods 

of taking care of trees after they are secured. 

It was the publisher who caused the addition of the preced- 

ing chapter and tree list, and, although the author pleaded 

comparative ignorance, he was still further inveigled into 

compiling the following brief enumeration of ornamental 

shrubs, with notes on their special uses and requirements. 

This list of over 200 shrubs covers the majority of species 

in cultivation, and reference to the best known hybrids. 

As we have seen, the distinction between trees and shrubs 

is not always hard and fast. While the single stem and 

branching crown are characteristic of a tree, a number of 

stems from a common root-stock are characteristic of a 

shrub. Some tree species may, however, be trained to as- 

sume the shrub habit, or this may take place naturally under 

certain climatic or soil conditions, and vice versa. For the 

landscape gardener, the general effect of the whole, rather 

than the species habit, is determinative. Hence in nursery- 

men’s catalogues, the low tree species which are apt to grow 

in bush-like form are classed as shrubs. 

As regards adaptation to elimate, situation, and soil, shrubs 

as a rule prove hardier than trees on account of their low 
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stature, which keeps them under the protection of snow, 

nearer the warming influence of the ground, and more out © 

of reach of searching winds. ‘Their habit of suckering from 

the root is also of value, replacing more readily the lost stems 

or parts. Indeed, when dealing with half-hardy shrubs, it 

is often wisest to cut them down to the ground in the fall, 

when the roots next spring will reéstablish them. These 

half-hardy species whose annual shoots are apt to be killed 

back from one-quarter to one-half require in a northern 

climate, such as that of New York or New England, or Can- 

ada, sheltered situations or artificial protection to enable 

them to stand the winters. A common method is to bend 

them down to the ground, weighting them with stones, 

when they will be covered by snow, and winter well. Con- 

cerning this question of hardiness we refer again to Chap- 

ter III. 

The low, spreading habit of shrubs furnishes protection 

to the soil, keeping weeds out, and reducing evaporation, 

while their shallow root system adapts them to shallower 

and poorer soils. 

Most shrubs are tolerably free from insect and fungus 

pests, and, if they are attacked, are more readily protected. 

They are, as a rule, easily propagated, but, to secure the best 

persistent effects in form, foliage, and flower, the applica- 

tion of the pruning knife is essential. Their more or less 

ready response to this treatment makes them specially avail- 

able for hedges or borders. 

Besides adaptation to climate, soil, and exposure, shade- 

endurance is a point of value in many, making them useful 

as underbrush. 

Form is of less moment than in trees, as it can be more or 

less readily corrected, but size is of importance, when group- 

ing is attempted; for while some species may be kept down 
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in size to desired proportions, others are too vigorous to be 

so treated, and the natural habit must be recognized. We 

shall call tall shrubs, those which attain naturally a height of 

over 10 feet; medium-sized, those between 6 and 1o feet; 

low or small, those from 3 to 6 feet; and dwarfs those lower 

than these last dimensions. 

In grouping, the smaller kinds are, of course, placed in 

front, the taller toward the center of the group. 

From the ornament point of view not only the foliage effect 

in shape and color during the leafy season, and the color 

effect of the stems in winter is of importance, but in a large 

number the flower and fruit is the great attraction. 

In regard to flower not only the character, size, color, and 

profusion, but particularly the time and persistency of the 

blooming should be taken into consideration in the choice 

of shrubs. 

The great art of the landscape artist is to blend or to con- 

trast foliage in groups or masses, and to secure a succession 

of harmonious flowers in groups by skilfully combining 

shrubs, which in habit, size, and character of flower harmon- 

ize but differ in the time of blooming. 

In some shrubs the flowers appear in early spring either 

before or with the arrival of the leaves, while in others they 

do not come until midsummer, and a very few species do 

not flower until the fall, thereby becoming especially valu- 

able. To assist selection we have, therefore, given the time 

of flowering, which, of course, varies slightly according to 

season and latitude. When no statement is made, the 

usual time, May, June, is understood. 

Flowers appear either singly or in bunches and clusters 

of varying shapes; in flat “cymes” like the common Yarrow 

and Viburnum; or in elongated pendent “racemes,” like the 

Bleeding Heart; or in long, dense, or loose “spikes,” like 
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the Mullein or Dragon’s Head; or in broad and elongated 

heads, like the Sunflower and Crimson Clover; or in many- 

branched “umbel,” like the Carrot; or in loose ‘ 

like the Apple. 
Every shade of color that is wanted may be secured, thanks 

to the many varieties and hybrids produced by the horticultu- 

rists, who are also responsible for the so-called double flowers. 

In shape of flowers, several forms can be recognized of 

which the following may serve as types: flat like the Dog- 

wood; rose-like like the Rose and most of the fruit trees; 

bell-shape like the Huckleberry; tubular like the Honey- 

suckle; funnel-shape like the Syringa, and butterfly-shape 

like the Pea. 

In size, we have tiny blossoms which become effective only 

by being clustered; small, delicate ones, which by their pro- 

fusion are showy, and large, broad or long, more or less 

coarse ones, which in their singleness are decorative. 

In these points, as elsewhere, similarity is mostly desirable 

in selecting for groups, contrasts being difficult to devise so 

that they do not jar. 

In managing shrubs, not only for their form, but for their 

blossom, the pruning knife is most important. As we have 

seen under Tamarisk (p. 316), the annual flowering can be 

influenced by appropriate pruning practice, based on the 

recognition of the flowering habit. Yet care is necessary 

not to overdo the pruning and thereby destroy the character 

of the shrub; regular annual pruning of moderate extent 

must be the rule. It should also be understood that sun- 

light is inducive of flowering, while shade retards. 

It should be kept in mind that many shrubs, like the 
spireeas, daphnes, and other beautiful species, after a few 

years blooming, are more easily and severely killed back in 

severe winters, notwithstanding their entire hardiness (as 

“cymes,” 
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species), in healthy condition. They should, therefore, be 
renewed by layering or else be replaced. 

In the following enumeration, the writer has largely de- 

pended on the information found in Mr. Lucius D. Davis’ 

volume on ‘‘ Ornamental Shrubs” as well as on other rec- 

ognized authorities and nursery men’s catalogues, supple- 

menting this by his own personal studies in the field. 

An appropriate classification of shrubs from the decora- 

tive point of view is difficult, if at all possible, since foliage, 

flower and fruit combine in making decorative value. We 

have therefore chosen a mixed alphabetical and botanical 

scheme, grouping together the seven or eight families which 

furnish the bulk of ornamental shrubs, and following these 

groups by a merely alphabetical list of the single genera 

containing ornamental shrubs. Shrubs which come from gen- 

era containing tree species have for the most part been dis- 

cussed in pages 213-322. The numbers in parenthesis 

preceding the species n=m:2 coincide with those of the 

species described in the following pages. 

LIST OF SHRUBS 

ABELIA (35) spathulata, (36) ru- AZALEA (3) arborescens, (4) cal- 

pestris, (36a, grandiflora), (37) endulacea (lutea), (5) Cana- 

serrata, (38) triflora. densis (Rhodora), (6) nudiflora, 

ACACIA, see Trees) Bs (7) Vaseyz, (8) viscosa, (g) Pon- 

AcER, see Trees. GC. tica, (10) mollis (Stinensis), 

AESCULUS, see Trees. B. (11) Indica, (11a, amoena), (116, 

ALBIzzIA, see Trees. B. Kempfert). 

ALNUS esee wareess Ce Baccuaris (144) hamilifolia. 

ALTHEA, see under Hrprscus. BERBERIS (345) Canadensis, (146) 

AMELANCHIER, see Trees. C. vulgaris, (146a, atropurpurea), 

AMORPHA (90) /fruticosa, (71) (147) Thunbergit, (148) Amu- 

canescens. rensis, (148a, Japonica), (149) 

ANDROMEDA (1) Polifolia, (2) Japonica, (150) Wallichiana, 

arborea. (151) ticifolia. 

ARALIA, see Trees. B. BUTNERIA, see CALYCANTHUS. 
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CALLUNA (12) vulgaris. 

CatycantHus (152) floridus, 
(Butneria), (153) glaucus, (154) 

levigatus, (155) occidentalis. 

CaARAGANA, see Trees. B. 

CaRPINUuS, see Trees. C. 

CASSANDRA (13)  calyculata 

(Chamedaphne). 

CELASTRUS (155 bis) candens, (155 

tris) orbicularis. 

Ceres, see ‘Trees. .C. 

CHAMAEDAPHNE, — see 

DRA. 

CHIONANTHUS, see Trees. C. 

CLADRASTIS, see Trees. B. 

CLETHRA (14) alnifolia, 

acuminata, (16) arborea. 

CoLUTEA (92) arborescens, (93) 

cruenta (orientalis). 

CompToniaA, see Myrica. 

Cornus, see Trees. C. 

Corvyius (156) Americana, (157) 

Avellana purpurea, (1574, !a- 

ciniala). 

CoTONEASTER (98) horizontalis, 

(99) microphylla, (100) Simont, 

(101) frigida, (102) multiflora, 

(103) nummularia. 

CRraTa&cus, see Trees. C. 

CyTISUS (94) scoparius, (95) ca- 

pitatus (95a, nigricans), (95), 

albus), (g5c, purpureus). 

DAPHNE (158) Mezereum, (159) 

cneorum, (160) laureola. 

DesmopiumM (96) penduliflorum 

(Sieboldi), (97) Japonicum. 

DeutziA (126) scabra, (126a, 

flore-pleno),(126b, candidissima), 

(127) crenata purpurea, (1274, 

CASSAN- 

(15) 

32] 

Waterert), (128) parviflora, (129) 

gracilis, (130) Lemoinei. 

DIERVILLA (39) florida (rosea), 

(39a, nana), (39b, Kosteriana), 

(39¢, alba), (39d, candida), (39¢, 

amabilis), (40) grandiflora ar- 

borea, (41) floribunda (multi- 

flora), (41 bis) Eva Rathke. 

EL&AGNUS (67) argentea (Cana- 

densis), (68) longipes, (60) 

umbellata, (70) angustifolia 

(hortensis), (71) macrophylla, 

(72) reflexa. 

Evonymus' (161) 

(162)  atropurpureus, (163) 

Europeus, (164) Japonicus, 

(165) radicans, (165a, varie- 

gata), (166) alatus. 

EXOCHORDA (104) grandiflora. 

FoRSYTHIA (73) suspensa For- 

tunet, (74) viridissima. 

FRAXINUS, see Trees. B. 

GARDENIA (167)  jasminoides, 

(168) florida (168a, Fortunei), 

(169) radicans, (170) nitida. 

Haesta (Mohrodendron) (135) 

tetraplera, (136) diptera. 

Hrpiscus (171) Syriaca (Althea 

frutex). 

HYDRANGEA (121) paniculata, 

(1214, grandiflora), (122) quer- 

cifolia, (123) vestita pubescens 

(124) hortensis, (124a, Otaksa), 

(125) Thunbergi (serrata). 

Hypericum (172) Kalmianum, 

(173) aureum, (174) Moseri- 

anum, (175) prolificum, (176) 

densiflorum. 

ITEA (120) Virginica. 

Americanus, 
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Kami (17) latifolia, (18) angus- 

tifolia, (19) glauca (polifolia), 

(19a, nana). 

LABURNUM, see Trees. B. 

LAGERSTREMIA (177) Indica. 

LESPEDEZA, see under DEsMmo- 

DIUM. 

LEUCOTHOE (20) Catesbei, (21) 

racemosa, (22) acuminata, (23) 

axillaris. 

LIGUSTRUM (75) vulgare, (76) 

ovaltfolium, (77)  Amurense 

(Ibota), (78) Japonicum, (79) 

Quthoui, (80) Sinense. 

LONICERA (42) ciliata, (43) ceru- 

lea, (44) involucrata, (45) ob- 

longifolia, (46) Hildebrandiana, 

(47) Tatarica, (48) fragrantis- 

sima, (49) Standishi, (50) 

spinosa (Alberti), (50 bis) 

periclyminum. 

MAGNOLIA, see Trees. C. 

MALACHODENDRON, see STUARTIA. 

MOHRODENDRON, see HALESIA. 

Myrica (178) Carolinensis, (179) 

asplenifolia (Comptonia), (180) 

Gale. 

NEILLIA, see SPIREA. 

OPULASTER, see SPIRHA. 

OstrYA, see Trees. C. 

PAULOWNIA, see Trees. C. 

PHILADELPHUS (131) coronaria, 

(132) Gordonianus, (133) in- 

odorus (grandiflorus), (134) 

microphyllus. 

PHYSOCARPUS, see SPIRHA. 

Preris (24) Mariana, (25) ligus- 

trina (Xolisma), (26) floribunda, 

(27) Japonica, (28) nitida rubra. 

List of Shrubs 

Prrus, ‘see “Erees:” C: 

Prunus, see Trees. C. 

RHODODENDRON, (29) maximum, 

(30) Catawbiense, (31) punc- 

tatum, (32) Ponticum, (33) ar- 
boreum. 

Rwopora, see AZALEA. 

RHopDoTYPUS (105) kerrioides. 

Ruus, see Trees. B. 

RrBes (181) alpinus, (181a, au- 

reum), (182) aureum, (182a, 

tenutfolium), (183) Americanum 

(floridum), (184) speciosum. 

RoprntA, see Trees. B. 

Rosa (106) rugosa, (107) rubigt- 

nosa, (108) lucida, (109) seti- 

gera, (110) multiflora, (1104, 

Dawsoniana), (111) Wichu- 

raiana. 

SamBucus (51) Canadensis, (52) 

racemosa, (53) pubens, (54) 

nigra, (54a, aurea), (54), lact- 

niata), (54c, variegata). 

SASSAFRAS, see Trees. C. 

SHEPHERDIA (81) argentea, (82) 

Canadensis. 

SopHorA, see Trees. B. 

SPrR#A (112) opulifolia, (113) sa- 

licifolia, (114) tomentosa, (115) 

Thunbergi, (116) pruntfolia flore 

pleno, (117) trilobata, (118) van 

Houttei, (119) Bumalda, (1194, 

Anthony Waterer), (119), su- 

perba). 

STUARTIA (185) pentagyna, (186) 

Virginica (Malachodendron). 

STYRAX (137) grandiflora, (138) 

Americana, (139) pulverulenta, 

(140) Japonica, (141) Obassia. 
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SYMPHORICARPUS (55) racemosus, ‘TAMARIX, see Trees. C. 

(56) vulgaris. VIBURNUM (57) lantanoides (alni- 

SymMPLocos (142) tinctoria, (143) folium), (58) Lentago, (59) 

crate goides. Opulus, (590, sterile), (60) 

SYRINGA vulgaris ( 83a, alba), dentatum, (61)  acerifolium, 

(836, grandiflora), (83¢, Marie (62)  macrocephalum, (63) 

Legraye), (83d, Charles X), tomentosum  plicatum, (64) 

(83e, Charles Joly), (83f, Ma- Steboldt, (65) Tinus, (66) 

dame Casimir Perrier), (83g, Lantana. 

Congo), (84) Perstca, (85) Chi- Vitex (187) Agnus-Castus. 

nensis (Rothomagensis), (86) WEIGELIA, see DIERVILLA. 

oblata, (87) pubescens, (88) XOLISMA, (25) ligustrina. 

Japonica, (89) Jostkea, (89a, ZENOBIA (34) speciosa. 

Lemonet). 

HEATH FAMILY (ERICACEAE) 

This large family contains over twenty genera and more than three 

hundred and fifty species, of which at least some twenty-five, with 

many hybrids, deserve attention. They make a most attractive flower 

show, with four- to five-toothed flowers, spreading or bell-shaped (in 

some cases two-lipped), generaily white or pink, varying in size and 

found in smaller or larger clusters. Well-known examples are aza- 

leas and rhododendron. The fruit is generally an inconspicuous cap- 

sule. Many of them are evergreen. 

They range from the daintiest small border shrubs with tiniest 

leaves and flowers, to the robust, large-flowered, and large-foliaged 

rhododendrons. The low ones are most useful for edging borders, 

combining well with other evergreen shrubs, and for winter and early 

spring effect. An arborescent species from Italy furnishes the briar- 

root pipes. The names of the various genera are often mixed up, being 

lately split up into the following eleven. Both in formal and in infor- 

mal naturalistic plantings the different members of the family may be 

most satisfactorily combined for succession of blossom and color. 

Favorable soil conditions and partial protection (during January 

and February) in unfavorable situations are needful for best success, 

at least with some of those in the list. Indeed, in general the members 

of this family do not seem to be easily handled. 
Andromeda. (See also Pieris, Cassandra, Zenobia, Leucothée, which 

used to be grouped under Andromeda.) 
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This genus furnishes one excellent ornamental shrub, a dwarf, 

indigenous to the northern temperate zone and found in the turfy 

hillocks of northern bogs, from Newfoundland to Alaska and south. 

A. polifolia Linn. (1), Wild Rosemary, rarely over twelve to fifteen 

inches in height, with very fine, linear leaves, dark green above and 

white beneath, and tiny, delicate white to pink flowers in nodding 

clusters (spring). Most suitable for borders. 

A. arborea (2), see Oxydendron, Tree List C. 

Azalea. A genus with a large number of species and varieties and 

endless hybrids, native, from the Mediterranean and from Asia; many 

only fit for hot-house use; prized for their wealth of early, variously 

colored, beautiful flowers (April to July). All but one are deciduous, 

very shade-enduring, hence fit for under-shrubs, but they thrive also in 

sunny and moist places (ravines and borders). Various sizes can be 

had. For remarks regarding their treatment, see under Rhododendron. 

Three or four native species and two or three exotics, from which many 

varieties are derived, are adapted for outdoor use. For best effects, 

rich soil is desirable, ample moisture, and partial shade. 

* A. arborescens Lursh. (3), the native Tree Azalea, from Pennsyl- 

vania to North Carolina, is the largest of the family (twelve to twenty 

feet), with less brilliant (white to reddish) flowers than the others, the 

latest in blooming. It is the easiest to cultivate in any situation. It 

fits well in the center of a group of its congeners. 

* A. calendulacea Michx. (4) (lutea), the Flame Azalea, native of 

the Atlantic Coast, is next in size (six to fifteen feet), and one of the 

most showy, with a profusion of yellow to scarlet or orange-red flowers 

(May, June), which justify its name. 

A. Canadensis Ktze. (5) (Rhodora), is Shape the hardiest, being 

native from Newfoundland south, a low shrub (one to two feet), with 

glaucous foliage and early, rose-purple flowers in variegated shades, 

appearing before the leaves. No success in Ottawa. 

A. nudiflora Linn. (6), the native, common Wood Honeysuckle, or 

Pinxter, from Maine to Texas, grows to a height of six feet or more, 

with pink flowers appearing in profusion before and with the leaves, in 

May, and is perhaps the most adaptive; hardy into Canada. 

A. Vaseyi Rehder. (7), from the mountains of North Carolina, only 

lately introduced into gardens; in cultivation may attain a height of 

four to six feet. It excels in its delicate pink or rose-colored flowers, 

* Stars denote the most desirable forms. 
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and is the earliest bloomer (April, May), blossoming before the foliage, 

which in the fall assumes a rich, vinous red or crimson color. 

A. viscosa Linn. (8), the native Swamp Honeysuckle, or Pinxter, 

from Maine to Texas; with white, fragrant flowers; the latest bloomer 

of all; is fit for wet spots. 

Of exotics there are at least three worthy of attention: 

A. Pontica Linn. (9) (gandavensis ?), from Europe, with many vari- 

eties, which excels in its large glossy leaves, profusion of large but deli- 

cate, varicolored flowers (May, June), which are single and double, 

and by its pleasing outline, three to five feet high. It is only half hardy. 

A long line of hybrids with American species gave rise to the so-called 

Ghent Azaleas. 

A. mollis Blume. (Sinensis) (10), the favorite of the Japanese, 

with its spreading habit, three to eight feet high, most profuse, large, 

flame-colored, very early flowers (April, May), and pleasing foliage, 

silvery gray beneath; also with many color varieties. 

In addition, a large number of hardy hybrids, giving every choice 

of color in flowers, have been produced from the one evergreen 

species — 

A. Indica Linn. (11), which is itself tender to half hardy. 

* A. amena Lindl. (11a), one of the choicest, a new introduction, is 

hardy as far as New York, as low and spreading as A. mollis, and as 

early a bloomer (April, May), with a profusion of large rich crimson (to 

purple) blossoms, and dense foliage of small, glossy leaves, turning 

bronze in winter. It is best used singly, or in hedge line, or in front of 

rhododendrons and kalmia. 

A. Kempfert Rehder (11b), with pink to orange-red, early flowers, 

is hardy into New England. 

Calluna (Erica). Heath. Of the very large number of species and 

varieties, mostly of southern climates, with small, dainty foliage and 

flowers, only one is hardy enough with us to be grown in the open, 

namely: 

C. vulgaris Salisb. (12), the Scotch Heather, one to three feet high, 

with handsome, terminal racemes of tiny pink flowers (July to Septem- 

ber). It grows in poor, sandy, and peaty soil, and is well adapted to 

massing in borders. 

_ A number of varieties of this species, with varied color of flowers, 

double blossoms, golden and silver-colored shoots, are worthy of atten- 

tion. 
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Cassandra (Chamzedaphne). C. calyculata Don. (13), Leatherleaf, is 

a thoroughly hardy and pretty dwarf of the north temperate zone; with 

leathery foliage, rusty brown beneath, and nearly evergreen, attractive 

by virtue of its very early, small white flowers (April, May) covering 

the branches, in one-sided racemes from the axils of the leaves. It is 

useful for borders, and adapted to boggy land and to watersides. 

Clethra. C. calnifolia Linn. (14), Sweet Pepperbush (improperly White 

Alder), so called from the fragrance of its flower, is one of the finest 

native (from Maine to Florida) small shrubs (two to four feet); with 

slender, straight stems, not much branched, light green, downy bark, 

becoming purple, with bright, glossy, large leaves, and large, creamy- 

white, showy, and fragrant flowers in racemes or spikes, terminal and 

from the axils of the leaves, which continue blooming from July to Octo- 

ber, when nearly all others have ceased flowering. Although a plant 

of the swamps and moist places, it grows well in dry, poor places, and 

is shade-enduring. It is especially adapted for massing in borders and 

in semi-refined plantations. 

The more southern (Madeira) evergreen species, C. acuminata Michx. 

(15), which sometimes assumes tree form, has no superior points, nor 

has the European, C. arborea Ait. (16). 
Kalmia. Laurel. A genus of five species, all American, low to high, 

shrubs, highly ornamental by reason of their glossy, evergreen foliage 

and very large, showy flowers. They are especially effective when 

massed. They are very hardy and frugal, very shade-enduring, and 

easily propagated. ‘They can be readily secured from the woods. 

* K. latifolia Linn. (17), Mountain Laurel, Calico Bush, is the 

largest of the genus (fifteen to twenty feet), although it sometimes 

grows to a height of forty feet with a diameter of eighteen inches. It 

thrives from Canada to Georgia. It is the most elegant and attrac- 

tive of the genus, with dark-tufted, leathery foliage, which is broad and 

persistent; and beautiful flowers (May, July), of many shades, from 

pure white to rich rose color, in prolific terminal heads. Several vari- 

eties vary in color. 

K. angustifolia Linn. (18), Sheep Laurel, very hardy, with purple 

crimson flowers (June, July), and — . 

K. glauca Ait. (19) (polifolia), Swamp Laurel, with lilac, purple, 

earlier flowers (May, June), are both dwarfs (one to three feet), and 

both are like a still lower (six to eight inches) variety of the first, nana, 

fit for borders and small clumps. 
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Leucothée. Four species of southern North American _heathers, 

small, graceful shrubs; nearly or entirely evergreen, with small, pinkish 

to white, bell-shaped flowers in racemes, and appearing early. They 

require moisture and partial shade. 

* TL. Catesbet Gray (20), although found on streams from Virginia 

to Georgia, it is a hardy dwarf (two to three feet) with long, arching 

sprays of broad, dark, glossy foliage on slender, recurved branches, 

bronzing in winter, larger than the leaves of the rhododendron, with 

which it groups well. Its pretty pure white flowers, in racemes from 

the axils of the leaves (April, May) emit an odor not agreeable to every- 

body. The purple hue of the buds adds to its beauty. It forms a 

most excellent ground cover. 

* T. racemosa Gray (21), one of the most desirable of the family, 

growing in swamps from Massachusetts to Texas, along the coast; is 

a hardy, low shrub (three to four feet), with rich, glossy, green, oval, 

but deciduous foliage; with very fragrant, elegant, white, waxy flowers 

(April, June) in long terminal racemes, and with a bright red bark 

which adds to its attractiveness. 

L. acuminata Don. (22), the Titi of South Carolina and Florida, 

and L. axillaris Don. (23), the first a larger, the second a smaller plant 

than the preceding, with their flowers from the axils of leaves and 

branches, possess hardly any points of superiority. 

Pieris (Andromeda). Of the ten or twelve species distributed over 

North America and western Asia, three native and one exotic are 

especially useful for their very early flowers, as a rule white and bell- 

shaped, of chaste and delicate beauty in drooping racemes. The ever- 

green foliage of some species is also ornamental. The natives are very 

hardy and thrive best in partial shade. All are to be used like, and 

in combination with, others of the family. 

P. Mariana B. &. H. (24), Stagger Bush, two to four feet; native 

from New England to Florida and Texas; in wet, low ground; is decidu- 

ous, with large (two to three inches), oval leaves, and white to pale 

pink, bell-shaped flowers in graceful, nodding racemes, appearing 

(April, May) before the leafing on the old wood. 

* P. floribunda Benth & Hook. (26), Mountain Fetter-bush, another 

compact and well-rounded, but smaller evergreen (two to six feet); native 

from the mountains of Virginia to Georgia, and very hardy. Of this 

species Davis writes: ‘‘No one should think of planting any consider- 

able number of ornamental shrubs without including this charming 
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plant.”” Being evergreen, with single stems from the ground densely 

covered with large, glossy foliage, it is handsome all the year round. 

Its terminal flower clusters are pendent and much branched, and the 

flower buds, which appear prominent above the foliage during winter, 

add to its interest. 

P. Japonica D. Don. (27) is a dwarf similar to the preceding, but 

more striking with its leaves which come out in bright or red hues, 

then changing to the dark, normal color, and in winter to rich red and 

bronze; and profuse with larger, terminal bunches of drooping white 

flowers (April, May). It is, however, only half hardy. Still more 

striking in color effects is a variety with white-marked leaves. 

P. nitida Benth & Hook var. rubra (28) is the earliest bloomer 

(March to May), with deep pink flowers and evergreen leaves. 

Rhododendron. This genus of large shrubs, of mountain habitat, 

native and from Asia, furnishes, in some two hundred species and in 

various hybrids, all with evergreen foliage and great variety of showy 

flawers, a long series of the most striking and satisfactory ornamentals. 

Nothing can take their place for naturalistic planting — in the proper 

places. Unfortunately they are not easily propagated.. They are 

choice of soil and situation, requiring a cool, light, porous, well-watered, 

deep, if possible rich loam soil, and thrive best in shady and protected 

location; although if properly trained or selected and well watered 

they will do well in sunny spots. Like most of their congeners of the 

Heath family, lime and heavy clay soil, which are poor water conductors, 

are unsuited to them, unless properly improved. They appear in 

Canada only half hardy. 

The exotic species are only half hardy to-tender, and most of the 

many varieties or hybrids derived from them by European horticultu- 

rists share this tenderness. In order to be certain of success, it is neces- 

sary to be sure that the mother stock is of the hardy American species, 

that the planting is carefully done, and that the location is half-shady, 

or shady at least through the hot part of the day. In hot weather 

they are grateful for watering and for mulching. They are especially 

fit for massing on corners, or on borders of driveways, and for under- 

planting. The seed pods should be removed in July to favor the flower- 

ing in the next season. 

R. maximum Linn. (29), Great Laurel, is the hardiest native, found 

from Nova Scotia south; grows to a height of over twenty feet, some- 

times even in tree form to forty feet, with dark, glossy, rich green 
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foliage and a profusion of broad (12 to 2-inch!) pink to white flowers 

sprinkled with yellowish and orange spots, the latest in blooming 

(June, July), but persistent. This being the largest, it makes a 

good background and winter effect for gardens. 

* R. Catawbiense Pursh. (30), Mountain Rose Bay, from the southern 

mountains, a smaller shrub, three to six feet high (although sometimes 

reaching a height of twenty feet), with small, oblong leaves, rounded at 

both ends, and clustered at the tips of the branches; and bright, lilac- 

purple flowers (June), as large as those of the preceding; is equally 

hardy, and adapts itself to adverse situations. It is the one chiefly used 

in hybridizing for American use. 

R. punctatum Andr. (31), so called from the dots on the underside 

of the foliage, is also a small shrub, from alpine ranges. It is the earli- 

est and most persistent bloomer, bearing dense clusters of funnel- 

shaped, greenish-spotted flowers (May to August). 

The species used in Europe, but to be avoided as not hardy with us, 

are: — 

R. ponticum Linn. (32), from Asia Minor, recognized by the ellip- 

tical leaves, pointed at both ends, and pale underneath; and 

R. arboreum Smith (33), the largest, twenty to thirty feet, from the 

Himalayas, recognized by lanceolate leaves, cordate at base and acute 

at tip. 

A very large number of hybrids, with flowers of all shades, are in 

the market, just as in the case of the related Azaleas; in selecting which 

the question as to the mother stock used should be carefully looked 

into. 

Xolisma. X. ligustrina Britt (25), Privet Andromeda, also native 

from Canada to Florida, and west, growing in swamps; is larger, a 

bushy, compact, deciduous shrub (five to ten feet) and a still earlier 

bloomer, with a profusion of flower bunches, and with oblong leaves in 

panicles, assuming a brilliant fall coloring. 

Zenobia. Z. speciosa Don. (34), from the South Atlantic shores, a 

small (two to four feet) shrub, with upright, arching branches; is one 

of the latest blooming heathers (July), with a profusion of dainty, waxy, 

white bells, resembling the lily of the valley, blossoming for a long time 

on the previous year’s branches; its pale green, oval foliage adding to 

its attractiveness. Its light foliage gives it value as an accent shrub, 

and it is fine for border work. It thrives well in sandy and peaty soil. 
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HONEYSUCKLE FAMILY (CAPRIFOLIACEAE) 

Some two hundred and sixty species in ten genera are known, of 

which some thirty are more or less commonly planted. With tubular 

long-necked, or narrow-throated flowers, well known in the climbing 

Honeysuckle or Caprifolium, or, in much reduced form, or urn-shaped, 

as in the Elderberry, or bunched in small clusters or heads, as in the 

Snowball; the fruit a colored berry. 

Most honeysuckles are garden shrubs and are used extensively, 

especially the Asiatic Loniceras, for this purpose, in large masses rather 

than singly, for which they are less adapted in form. As a rule they 

make good fillers, and the climbers may be used for soil cover, espe- 

cially on banks. Most of them are adapted to poor soils. 

Abelia. A genus from Asia and from Mexico, affords a number of 

low, evergreen shrubs, most of which are fit only for southern planting, 

to be used somewhat like rhododendron, except that they prefer sunny 

sites. 

A. spathulata S. & Z. (35), a much-branched shrub from Japan, is 

probably the hardiest farthest north; having elliptic leaves with purple 

edges; the flowers, in pairs and very abundant, white, with light yellow 

blotches at the throat (early spring). 

A. rupestris Lindl. (36), from China, a well-shaped bush, with grace- 

fully arching stems, five to eight feet high, has small, dark, glossy leaves, 

tardily deciduous in the north; and tubular flowers, pale rose color 

without and white within, flowering late (July, August), but persisting 

a long time. A variety, grandiflora (36a), with larger flowers (one 

inch), continuously from June to November, is said to be more robust, 

and hardy to semi-hardy as far north as New York. 

A. serrata S. & Z. (37), is less hardy than the former, with very 

large, pale red, single terminal flowers (early spring). 

A. triflora R. Br. (38), with yellow and pinkish terminal flowers in 

threes (fall); is one of the best bloomers. 

Diervilla (Weigelia). The Bush Honeysuckles or Weigelias, a genus 

with ten species from Europe, Asia, and native, furnishing a number of 

vigorous, broad shrubs (five to eight feet), prized for their flowers, 

white, pink, or red, and, to a less extent, for their bright foliage. In 

gardens and small places, massed and carefully chosen for their color 

effect, they may be kept in trim, standing shears well. 

* D. florida S. & Z. (39) (rosea), from China, is one of the most 
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generally planted, a syringa-like hardy shrub (six feet), of straggling 

tendency, with numerous slender branches; covered in early spring 

(May) with a profusion of deep rose-colored flowers gracefully festooned 

from the axils of leaves and ends of branches. Several dwarf forms 

adapted to small places, D. nana (39a), D. Kosteriana (396), and vari- 

eties with white flowers, D. alba (39¢) and D. candida (39d), are in exist- 

ence. 

A variety amabilis (39e), of more robust habit and larger size, 

excels in its conspicuous red flowers which blossom late when few 

shrubs are in bloom. 

* D. grandiflora S. & Z., var. arborea (40), from Japan, another 

late bloomer, with large, pale yellow or rose-colored, honeysuckle-like 

flowers and large leaves; often achieves tree form. 

D. floribunda S. & Z. (multiflora) (41), also from Japan, perfectly 

hardy, has rich, dark crimson, small, fuchsia-like flowers and dark- 

colored foliage. 

A group of hybrids of uncertain derivation furnish a long line of 

more or less distinct ornamental value. Among them the most striking, 

free bloomer is Eva Rathke (41 bis) a very hardy, erect shrub with dark 

red flowers. 

Lonicera, the true Honeysuckle. This is a genus with over one 

hundred and forty species, not less than sixty of which are under 

cultivation; of all the honeysuckle family having the most northern 

distribution on the three continents; is of course entirely hardy. The 

species of this genus are mainly familiar through the well-known vines 

or climbers, although they also furnish some ornamental shrubs, decora- 

tive in flower and berry. They are shade-enduring and frugal, and 

invaluable for border and mass planting. Four species of native honey- 

suckle shrubs are specially hardy. 

L. ciliata Muhlenb. (42), Fly Honeysuckle, a Canadian, with spread. 

ing habit, three to five feet high, with heart-shaped, oblong leaves, is 

attractive by virtue of its light red berries, which persist long; the green- 

ish-yellow flowers (April, May) are interesting, if not conspicuous. 

* L. cerulea Linn. (43), another upright shrub of northern distri- 

bution; a dwarf; has blue to purple, persistent fruit; and showy yellow 

flowers in profusion. 

L. involucrata Banks. (44), also a dwarf, from Lake Superior west, 

has shiny, dark purple to black fruit, and yellow flowers tinged with 

red (May, to July), and large, bright green leaves. 
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L. oblongifolia Hook. (45), a larger shrub (to five feet), is of value 

in its adaptation to boggy conditions, and ornamental in its very large 

(two to five inches) leaves, and dark purple, long-enduring fruit, fol- 

lowing the yellowish-white flowers. 

Of exotics some eight or ten species are cultivated. 

L. Hildebrandiana Coll. & Hemsl. (46), from Burma, and there- 

fore perhaps only half hardy, is the largest; a climbing shrub, evergreen 

in its native country; it excels by reason of its large glossy leaves (four 

to six inches), and very large and remarkable (seven inches) crimson 

flowers. It is as yet little used. 

* LT. Tatarica Linn. (47), a hardy Russian, with a number of vari- 

eties; is one of the best known and most satisfactory shrubs (six to ten 

feet); with its numerous, slender stems, and a profusion of beautiful, 

small, yellow flowers, with rose-tinted to crimson base (April to June), 

followed (July, August) by striking, translucent, and very persistent 

coral, cherry red, orange, or dark berries. 

L. fragrantissima Carr. (48), from China, is only half hardy, but 

one of the best, most showy species (five to eight feet), having leathery, 

nearly evergreen leaves, and flowering very early (March), before or 

with the foliage, large, white, light yellow, or pink, very fragrant flowers, 

and scarlet fruit. 

L. Standishi Carr. (49), also from China, resembles the preceding, 

except that the flowers are cream white, opening in late winter and 

early spring. 

* L. spinosa Jacq. (50) (Alberti), from Siberia (Baikal Sea or Turk- 

estan), very hardy, a dwarf (two feet), with slender, drooping branches, 

is quite distinct, with long, narrow to linear, bluish-green leaves, and 

very large and very fragrant, pinkish-purple flowers (May, June), 

followed by vinous berries. It is well adapted for rock gardens. 

One of the best climbers in this group is L. periclyminum (50 bis), 

the Sweet-scented English Honeysuckle. 

Sambucus. Jlderberry. ‘There are some twenty species, all of 

northern distribution and hence hardy shrubs; of a not very attractive, 

rather coarse, open form, and of straggling habit, but very hardy and 

frugal, most satisfactory in exposed and in shady situations. They are 

very strong sprouters. Although rather coarse in form, they are not 

without ornamental value, with their compound leaves, small, white 

flowers in broad clusters, and especially their colored berries. They 

are most effective when massed, and when used as accent shrubs. 
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They are particularly useful in waste places, neglected corners, and in 

seaside planting, for undershrub as well as in damp, shady woods. 

Two American and one European species, with a number of vari- 

eties, deserve attention: 

* S. Canadensis Linn. (51), the common Elder and the hardiest, 

deserving more extended use (five to ten feet); of wide distribution 

from Canada south; with showy, white flowers in flat cymes (early 

summer), and with dark purple to black fruit (August, September). 

The fruit is used in pies and in making the elderberry wine. 

* S. pubens (53), and its almost exact European counterpart — 

* S. racemosa Linn. (52), differs from former only in having red 

berries, the American species, however, being perhaps the more 

graceful. 

S. nigra. Linn. (54), the European Black Elder, so called from the 

purplish black or dark green berries, is a much larger bush (twenty 

to twenty-five feet), well rounded and with compound foliage, which 

keeps very persistently green, like that of most exotics. 

Three fine varieties of this species, only half hardy but rapid in recoy- 

ery, are commendable: 

* S. aurea (54a), the best golden-yellow-leaved ornament, especially 

when kept trimmed to low form and in masses; 

* S. lacintata (54b), with a deeply cut, sparsely-leaved foliage, fine 

for massing and borders; 

S. variegata (54c), with white markings, is a curiosity. 

Symphoricarpus. ‘There are ten species of which two are native and 

have great value for covering dry, gravelly banks and heavy soils, and 

for underbrush, being very shade-enduring, their suckering habit tending 

to keep their growth dense. Their smooth, broad foliage and their 

waxy, berry-like fruit, hanging on through winter, are their chief orna- 

ments. They are largely used in combination with rhododendron and 

other evergreen shrubs, when the berries set off well against the dark 

foliage. ‘The two American species are the best, and they are usually 

planted together. 

S. racemosus Michx. (55), Waxberry, a low, graceful shrub, with 

slender branches, rose-colored flowers, and white, waxy fruit in clusters; 

S. vulgaris Michx. (56), Indian Currant, Coral Berry, a more com- 

pact bush, which excels in having persistent foliage, bright green tinged 

with reddish-purple, and very showy, dark red berries. 

Viburnum. Snowballs. A large genus, over a hundred species of 
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small trees or medium-sized shrubs, twenty North American, of which 

several are very satisfactory and widely planted ornamentals, being 

hardy to the Canadian Northwest. They are vigorous growers and 

attractive in foliage (lobed or otherwise interesting), flower (white 

heads), and fruit (colored berries), although some species are somewhat 

straggling in habit. They thrive in partial shade, and heavy, especially 

peaty soil and swampy ground, but can adapt themselves to other situ- 

ations. They are best adapted for rough border work in masses to 

bring out the foliage effect. 

* V. lantanoides Michx. (57) (alnifolium), Hobble Bush, a low to 

medium-sized bush from the northeastern United States (five to ten 

feet), with very large, crinkled, broad (three to eight inches) leaves, and 

crimson fruit turning black or purple; is one of the most ornamental of 

the native Viburnums. 

V. Lentago Linn. (58), Sheepberry or Nannyberry, a larger shrub 

(ten to thirty feet), sometimes tree-like, of similar range, with large, 

ovate, pointed leaves, and large, showy, white, terminal, flat, flower 

heads (May, June), followed by red-stemmed clusters of dark blue 

berries, persisting, in striking contrast with the yellowish autumn foli- 

age. A variety with variegated, white and yellow, leaves is one of the 

better class of curios. 

* V. Opulus Linn. (59), Cranberry Bush, is one of the best, a medium- 

sized, vigorous shrub (five to ten feet), and a variety, V. sterile (59a), 

the old-fashioned Snowball, which has its ball-like flower heads all 

composed of sterile flowers, while the species ha’ the sterile, star-shaped 

flowers only on the outer rim of the flat cyme. The greatest ornament 

of the species lies in the bright scarlet-red berries, which persist into 

winter; but the variety is, of course, without this ornament. 

V. dentatum Linn. (60), Arrow-wood, of the same size as the former, 

sometimes higher, with sharply dentate leaves, is another native swamp 

shrub, from New Brunswick south; of upright, compact growth, most 

adaptable and vigorous, with large, showy flower clusters (May, June), 

and dark blue to purple berries, hanging long into. winter. 

V. acertfolium Linn. (61), Dockmackie, a low (five feet), slender 

shrub from the Northern States, with handsome purple fall color, is 

well adapted for ground cover, and under trees. 

Of exotics there are at least five worthy of attention. 

* V. macrocephalum. Hort. (62), the half-hardy, Chinese Snowball, 

its tree form growing to a height of twenty feet, the sterile variety excel- 
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ling in its larger flowers (one-inch) in immense balls (eight to ten inches), 

and its dark green, persistent foliage. 

* V. tomentosum var. plicatum Maxim. (63), the Japanese Snow- 

ball, a very compact, vigorous, medium-sized shrub (eight feet), with 

especially fine, rich, dark green foliage on brown twigs, and very per- 

sistent, solid ‘“‘snowballs,” larger than the common (two and a half to 

three inches). 

V. Sieboldi Miq. (64), another Japanese, stout shrub, with a heavy 

dark green, shiny, semi-evergreen foliage, is well adapted for combina- 

tion with evergreen shrubs. 

* V. Tinus Linn. (65), Laurentinus, from southern Europe (six to 

nine feet), with oblong, shiny, evergreen leaves, rose-tinted to white 

flowers in terminal clusters, appearing very late in autumn, or even in 

winter (in the greenhouse), and dark blue to black fruit. 

V. Lantana Linn. (66), Hobblebush or Rowan Tree, from northern 

Europe, a tall shrub (ten to twenty feet); with large, strongly veined, 

crinkled, darker foliage like /antanoides; flat, dense cymes of small, 

white flowers, and bright red (changing to bluish-black) fruit. Adapted 

to any, even dry limestone soils. 

OLIVE FAMILY (OLEACEAE) 

This contains several genera of high ornamental value; most of 

which bear small, funnel-shaped flowers (well known in the common 

lilac), single or in bunches of varying size, followed by a fruit like the 

familiar olive, generally inconspicuous, but sometimes ornamental. 

A grayish cast of foliage characterizes a number of the members of 

this family, and several species are evergreen. 

Elzagnus. Oleaster. A genus with about fifteen species of small 

trees and shrubs from Europe, Asia, and America; mainly of value for 

color effect because of the gray to silvery cast of their foliage, although 

some of them are evergreen. They are hardy and frugal, and especially 

fitted for seacoast planting. The fruit is edible and is used for pre- 

serves. They are best employed in border work. 

* FE. argentea Pursh. (67) (Canadensis), our native northern Silver 

Tree, is often only a shrub of straggling habit (eight to ten feet), with 

striking, large (two inches), sharp-pointed leaves, silvery-white on both 

sides, and pretty, yellow, fragrant flowers (May, June), and silvery 
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fruit. It is given to suckering, which is, however, prevented or 

impeded if planted in turf. 

* FE. longipes Gray (68), the “‘ Goumi” from Japan, is perhaps the 

best ornamental olive; a small, hardy (?) tree, generally growing in 

shrub form (five to eight feet), with numerous, slender, reddish-brown 

branches. The thick leaves are dark green above and silvery-white 

to brownish beneath, the fragrant flowers are yellowish white, covered 

with brownish scales, and the cranberry-like, edible fruit (July), bright 

red with white dots, which hangs for a long time on the long stalks, 

heightens the color effect. The fruit makes a fine jelly. 

E. umbellata Thunb. (69), a spiny, spreading shrub (twelve feet), 

from Japan; in foliage similar to longipes, but with yellowish to sil- 

very branches, and currant-like, amber-colored, pendent fruit, speckled 

with white, which ripens in November, making a rare and beautiful show. 

E. angustifolia Linn. (hortensis) (70), Russian Olive, a low shrub to 

small tree, from southern Europe to the interior of Asia, with foliage 

light green above and silvery-white beneath, and silvery spines, and 

branches, with yellow flowers and yellow berries. Stock from its 

southern range is tender, but that secured from northern Russia has 

proved hardy even in the Dakotas and Manitoba, being deeply rooting 

and leafing out late. It can be easily grown from cuttings. 

E. macrophylla Thunb. (71), a graceful, medium-sized, spineless 

shrub from Japan; as yet rare, and untried as to hardiness, is entirely 

distinct, being evergreen, with large, round leaves, light gray above 

and pure white beneath, silvery branchlets, clusters of greenish-yellow 

to creamy-white flowers in autumn, and silvery-white fruit. It is one 

of the finest species of its genus. 

E. reflexa Thunb. (72), also native of Japan, is another evergreen, 

with very large (two to four inches) leaves, dark green above and sil- 

very with brownish scales beneath; flowers similar to the preceding; 

but branches bronze-brown — a fine contrast if combined with the pre- 

ceding. 
Forsythia. Golden Bell. Furnishes two species, both from China; one 

of the showiest shrubs; early flowering (before the leaves), low (eight to 

ten feet), of fine, pendulous form, with handsome, long, persistent foli- 

age, and a profusion of yellow flowers. The blossoms are borne on 

the previous year’s wood, and hence, for best flower effect, the shrub 

should not be pruned in winter, but immediately after flowering, when 

new branches will at once form readily. Adapted to all soils, free from 
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diseases, and hardy, it combines all the qualities of an ornament of the 

first order. The two species are best used together on banks and as 

ground cover for early flower effect: 

* F. suspensa Vahl., especially var. Fortunet (73), with golden- 

yellow flowers and lustrous dark green and persistent foliage, is the 

best. Not hardy in Ottawa. 

* F. viridissima Lindl. (74), more frequently planted, is more erect, 

less graceful, and with flowers of greenish-yellow color, but foliage 

brighter green. It is said to be less hardy than the preceding. 

Ligustrum. Privet. Some thirty-five species of small trees and 

shrubs from Europe, Asia, and Australia, with numerous varieties, are 

valuable for their frugality and hardiness, as well as for their orna- 

mental features, especially in the foliage, some of them being ever- 

green. Some four or five species are planted, especially for hedges and 

screens, although they are apt to thin out at the base. They can be 

used for formal planting, like Box, and blend well with evergreens. 

They stand clipping well, and thrive in any soil. 

* LT. vulgare Linn. (75), the Common Privet from Europe, is well 

known as a hedge plant, although it also makes a good show in corners 

and borders with its well-rounded, compact form (six to ten or even fif- 

teen feet high), and upright panicles of small, white, fragrant, tubular 

flowers in profusion (June, July), followed by black berries. It is the 

hardiest and most adaptive of its tribe; half-evergreen. 

* L. ovalifolium Hask. (76), called California Privet, although really 

‘ from Japan, has a larger (two inches), thicker, more persistent (almost 

evergreen), glossier, but less dense half-evergreen foliage than the 

preceding, and is more rapid, vigorous, and compact in growth. It 

is hardy into New England, even in exposed (seaside) positions, is 

shade-enduring, but needs a good soil. It grows taller and more erect 

than the former (twenty feet), but is readily trimmed. It is useful for 

hedges, borders, screens, windbreaks, and for binding soil on banks. 

* L. Amurense Carr. (77) (Ibota), also from Japan, deciduous, hardier 

than the preceding, and almost hardy in Manitoba; more slender, grace- 

ful, spreading, and curving, and smaller (six to ten feet), and with more 

fragrant flowers (midsummer), in drooping clusters, is perhaps the best 

of the genus, both for specimen and mass planting. 

The evergreen privets from Japan and China (L. Japonicum) (78), 

Quihout (79), Sinense (80), not being hardy, are fit only for southern 

planting. 
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Shepherdia. S. argentea, Buffalo Berry. A hardy native, a slender, 

upright shrub of five to fifteen feet, sometimes in tree form; its silvery- 

white, delicate foliage and light-colored bark is useful for contrast 

effects with darker shades. It is rendered still more attractive by its 

profuse compact clusters of small, yellow flowers (April, May), and its 

bunches of edible crimson fruit (acid), borne only on female shrubs. 

The female can be told from the buds, which are longer and more 

slender, the males being short and blunt. It is a good hedge plant. 

This, and still more its hardier, rusty-colored congener, S. Cana- 

densis Nutt. (82), which is, however, less showy, with red and yellow 

berries, are adapted to cover sterile soils, gravelly banks, etc., but they 

are not quite easily handled. 

Syringa. Lilac. A well-known genus, with some fifteen species and 

very many varieties, from Asia Minor, Persia, Japan, and China, 

familiar in all gardens. The genus name in this country is unfortunately 

used as a common name for Philadel phus, the mock orange, thus occa- 

sioning confusion. They are vigorous growers, sometimes assuming 

tree form, hardy (a number of them to the Canadian Northwest), and 

frugal, adapting themselves anywhere. They are most ready, early 

bloomers (April, May), with large clusters of variously colored, fra- 

grant flowers, which are their chief attraction. They are planted in 

groups, hedges, borders, and as single specimens. With proper selec- 

tion, they may afford a continuous flower show from April to June and 

even July. The foliage of some species is liable to mildew in late sum- 

mer. Pruning in winter and spring would destroy the summer’s bloom- 

ing, as the flowers are borne in terminal buds, but when bloomed off 

the inflorescence should be removed, because they suffer much from 

seed-bearing, which exhausts the reserve materials. 

Six species have served as the basis for the many varieties and hybrids 

of the horticulturists. 

S. vulgaris Linn. (83), the common Lilac, a small, rather bushy tree 

(ten to twelve feet), is familiar to everybody, having been in cultivation 

for three hundred years. The foliage comes early, and remains green 

long into the fall, and the fragrant lilac flowers, which are mostly 

terminal, appear in May. . 

Among the more than one hundred very ornamental varieties are 

— alba (83a), with white flowers; alba grandiflora (83b), a smaller bush, 

with large, white flower clusters; Marie Legraye (83c), a dwarf, with an 

abundance of pearl-white blossoms; Charles X (83d), a remarkably 
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free bloomer, with reddish-purple blossoms and glossy foliage; Charles 

Joly, with reddish-purple flowers; Congo, a very dark bluish, very 

distinct bloomer; Madame Casimir Perrier, with pure white double 

flowers. These are all hardy to the Canadian Northwest. 

S. Persica Linn. (84), Persian Lilac, is a smaller and more graceful 

snrub (four to eight feet) than the preceding, with smaller, more ele- 

gant rich green foliage and smaller, pale lilac flower clusters (May, 

June) all along the branches. A white variety is also often planted. 

S. Chinensis Willd. (85), (Rothomagensis), Rouen Lilac, a large (eight 

to ten ‘feet) Chinese shrub, excels in the profusion of very large clus- 

ters of very fragrant violet flowers, and has smaller, more graceful foli- 
age than vulgaris. 

S. oblata Lindl. (86), also from China, is similar to the common lilac, 

with larger, purplish flowers, appearing two weeks earlier (the earliest, 

May) and with the foliage variegated in brilliant, vinous red fall shades. 

S. pubescens Turez (87) (vil’osa). a dwarf from China or Himalayas, 

is useful for its late and very profuse blooming (end of May), with 

almost scentless flowers of purplish or bluish rose turning into white, 

and for its very large, striking bright green foliage. Fine for hedges. 

S. Japonica Decne (88), Japan Tree Lilac, a larger tree (over twenty 

feet), with upright branches, spreading crown, large, elliptic leaves, and 

very showy, unusually large flower clusters (often a foot long) of creamy- 

white blosssoms which are not very fragrant, but come the latest in the sea- 

son (end of June to July), and thus prolong the lilac season. Quite hardy. 

S. Josikea Jacq. (89), a large (twelve feet), rigid, very hardy shrub 

from Hungary with large, glossy, deep green, laurel-like foliage and 

scentless violet flowers in narrow panicles, is less handsome, but it is 

useful because of its late flowering (the latest colored one, June, July). 
It is well adapted for hedge work. 

An endless number of hybrids have been produced, mostly of vud- 

garis, some of which are cited above, to which constant additions are 

made, most of which increase the size or vary the shade of the flowers, 

while some form double flowers. Of the latter, S. lemoni (89a) 

is said to be the best. 

PEA FAMILY (LEGUMINOSAE) 

This family with the familiar, two-lipped or winged flowers, pod- 

like fruit of the common pea, and compound leaves, contains a large 
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number of ornamentals, both trees and shrubs, distributed through 
many genera. 

Acacia, see Trees [List B]. 
Albizzia, see Trees [List B]. 
Amorpha. A. /ructicosa Linn. (90), False Indigo, a native of southern 

United States, but hardy north to Ottawa, is a spreading shrub (six to 

eight feet and more), with many shoots, beset with oblong, pinnate 

leaves of many bright green leaflets, and unusual, dark violet, purplish 

small flowers, appearing in terminal spikes or racemes, bunched in twos 

and threes (June). It is adapted to dry situations and fit for ‘borders 

and massing on rocky slopes and banks. 

A. canescens Nutt. (gt) or Lead Plant, a native dwarf of the Middle 

West, is useful for color effects because of its generally whitish-silvery 

or lead-colored hues in foliage and stems, and its late, deep purple to 

light blue flower spikes (June to August). It is also fit for dry soils, 

especially in rock gardens, and hardy. 

Caragana, Pea Tree, see Trees [List Bl]. 

Cercis, Redbud, see Trees [List C]. 
Cladrastis, Yellow-wood, see Trees [List B]. 
Colutea. C. arborescens Linn. (92), Bladder Senna, a native of Italy, 

is the hardiest and most adaptive of this otherwise not quite hardy 

genus, a medium-sized (six to ten feet), slender shrub, decorative by 

reason of its glaucous green foliage of compound leaves, holding their 

color into late fall, and of its yellow to brownish-red flowers, continu- 

ing through the summer, followed by an interesting, balloon-like fruit, 

green to reddish, which gives it its name. It makes a well-rounded 

head, and thrives best in sunny situations and well-drained soil, but 

is only half hardy, and rarely used 

C. cruenta Ait. (93) (orientalis), a smaller shrub, from southern 

Europe, with pale red to orange flowers, and a few other species and 

varieties are also useful. 
Cytisus, the well-known Broom, is a genus with some forty-five 

species from Europe, Africa, and Asia. It is noted for its free flower- 

ing habit, with yellow, white, and purple racemes in early spring and 

summer. ‘These shrubs grow in almost any soil, even a dry gravelly 

one, and are mostly hardy. They are well adapted for borders of 

shrubberies. 

C. scoparius Link. (94), the Scotch Broom, a low (six to ten feet) 

shrub, has become naturalized in many places. It is useful in cover- 
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ing rough, unsightly places, and being a persistent sprouter it main- 

tains itself readily. It prefers sunny situations. 

Most of the other species are smaller, more compact shrubs. The 

dwarf forms are especially handsome for rockeries, and some make fine 

tub plants. 

C. capitatus, Scop. (95), from Europe, excels in its large flowers in 

summer; C. nigricans Linn. (95a) in its blooming twice a year; C. albus 

Linn. (955), in its white flowers; C. purpureus Scop. (95c), in its 

purple blood flowers and its prostrate form. 

Desmodium (Lespedeza). Tick Trefoil or Bush Clover. For late 

flowering shrubs (September, October), nothing finer can be found 

than the two species of this genus from Japan, both of which are 

hardy, and easily grown; with pinnate leaves of three leaflets and 

small purple or white flowers. For best effect they should be cut 

back to the root every winter, when they throw out many stems in 

the spring. 

* D. penduliflorum Oudem. (Sieboldi) (96) is a gracefully pendulous 

bush, native of Japan, with rather large, deep rose to purple flowers, 

continuing to bloom until winter. 

* D. Japonicum Hort. (97), from Japan and China, is a lower shrub 

(two to four feet), with similar pendulous branches, but pure white 

blossoms and lighter foliage. 

Laburnum, Golden Chain, see Trees (List B). 

Lespedeza, see Desmodium. 

Robinia, Locust, see Trees (List B). 

Sophora, see Trees (List B). 

ROSE FAMILY (ROSACEAE) 

This is one of the largest, to which, besides the roses, belong most 

of our common fruit trees — apples, pears, cherries, and hawthorns, 

which all have the familiar rose flower, usually small and single, but 

sometimes double and in heads, and the colored fruit various, hips, 

apples, or berries. 

Amelanchier, Shadbush, Juneberry, see Trees (List C). 

Crategus, Hawthorn, see Trees [List C]. 

Cotoneaster, a genus of some twenty-five species from Europe, Asia, 

and Africa, furnishes a few very hardy, handsome shrubs, some of 

them evergreen, with ornamental fruit, which hangs on through the 
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winter. They thrive in any except a very wet soil, and prefer light, 

but can stand half shade. 

C. horizontalis Decne (98), from China, a half-hardy, low shrub, 

with almost horizontal branches; is one of the most effective shrubs for 

rockeries, with half evergreen, roundish foliage, and single, pinkish- 

white flowers and bright red fruit. 

C. microphylla Wall. (g9), a dense, prostrate shrub from the Hima- 

layas, has similar features, but oblong, glossy, evergreen foliage. 

C. Simonsi Bak. (100), and C. frigida Wall. (tor), the former less 

hardy, are large, beautiful shrubs, both in flower and fruit. 

Besides these evergreen species there are two deciduous ones, bear- 

ing their white flowers in showy, flat-topped clusters: C. multiflora 

Bonge. (102), a large {five to eight feet) shrub from China, with 

slender, curving branches, a very rapid grower, and attractive with its 

red berries; 

C. nummularia Fisch. & Mey. (103), native of the Himalayas, 

hardy, smaller, and more upright than the preceding, flowering later 

and more profusely, the red berries persisting into winter. 

* Exochorda. EF. grandiflora Lindl. (104), Pearl Bush, a tall (eight to 

ten feet), hardy (not in Ottawa), Chinese shrub, growing sometimes into 

tree form, can only by proper pruning be kept in good form; is prized 

for the profusion of graceful festoons of pearl-white, early flowers (April, 

May), a floral gem for refined plantations. Unfortunately, the flowers 

are of short duration, and as they furnish the chief ornamental value of 

the shrub, it should be planted only in the interior of groups. It 

requires a moist, fertile soil. 

Pirus and Prunus (Almond, Apple, Cherry, Peach, Pear, Plum, 

Quince), see under Trees [List C]. 
Physocarpus, see Spirza. 

Rhodotypus. R. kerrioides S. & Z. (105), a small shrub from Japan, 

hardy to Massachusetts, half hardy in Ottawa, has few equals in grace- 

ful, delicate, slender-pointed green foliage, borne on a multiplicity of 

branches, tipped in spring with conspicuous, large, white, solitary, 

rose-like flowers, followed by a dry, somewhat shiny, black, apple-like 

fruit, hanging into winter. It requires a well-drained, fertile soil. 

Rosa. Rose. Rose culture is an art by itself, and an endless variety 

of flowers have been produced by hybridization, besides the hundred or 

more species. For ornamental use outside the flower garden, and for 

hedges and ground cover, at least three species deserve attention, to be 
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always used in masses. They fit into almost any soil and are easily 

handled. 

R. rugosa Thunb. (106), from Japan, is one of the most desirable 

low shrubs (five to ten feet), a vigorous sprouter, and most hardy, fit 

for exposed places and seaside planting. Its dense, thick, shining, 

dark green foliage makes it a desirable plant in lawn and border even 

without the flowers, but the latter, large (three to four inches), deep red, 

blossoming abundantly in clusters from June into fall, and the scarlet- 

crimson, crab-apple-like hips add greatly to its beauty. It stands 

shearing well, and makes excellent, informal hedges, but for best effect 

it should be kept trimmed, as it rapidly reéstablishes itself. It is free 

from insects and fungus. 

R. rubiginosa Linn. (107), English Sweetbriar or Eglantine, from 

Europe, is another small, dense shrublet, but with lighter foliage and 

with a profusion of delicate pink blossoms (June). It fits well into 

rugged corners and between rocks, and makes a pleasing hedge p’ant. 

Tt is somewhat less hardy than the preceding. 

R. lucida Ehbrh. (108), Native Wild Rose, six feet in height, with 

handsome, dark, glossy foliage and solitary, bright pink flowers, followed 

by persistent red hips and brownish-red stems, is effectively massed 

to cover wild corners, rough embankments, and exposed situations, as 

well as for hedges; rather improving under the shears. 

Besides these standard hedge and cover plants, there are three 

others, one native and two Japanese, with a number of hybrids of the 

same — to be used similarly: 

R. setigera Michx. (109), Prairie Rose, of a wide range from Ontario 

to Texas and Florida, and one of the hardiest, excels by virtue of its 

large foliage and long, slender, recurved or climbing branches (six 

feet), and profuse, deep rose, many-flowered corymbs. 

R. multiflora Thunb. (110), from Japan, is a very pretty medium- 

sized shrub, and especially its hybrid Dawsoniana (110a), is one of the 

best climbing roses, with large clusters of crimson flowers. 

R. Wichuraiana Crepian. (111), Memorial Rose, from Japan, a half 

evergreen with prostrate and creeping branches, and with large white, 

fragrant flowers, and remarkably lustrous foliage, is a handsome cover 

for banks and rockeries, thriving in any soil. A great number of hybrids 

adapted for training on pillars and trellis work are derived from this 
rose. 

Sorbus. Service-Tree, see Trees [List B]. 
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Spirea. This well-known genus of the rose family, with over fifty 

species and very numerous varieties, permitting a wide choice as to 

time of flowering (from early spring to late fall), and size, has repre- 

sentatives in all continents among herbs, as well as low to tall shrubs. 

Delicate, white and rose-colored flowers, freely produced in showy 

clusters, and fine, mostly small foliage are their ornamental features, 

while hardiness, frugality, ease of propagation, and vigor, though full 

of grace, recommend them for use everywhere, especially as borders, 

along walls, facings, etc., or in masses of one variety. Some of them, 

to be sure, lack in outline, being weedy of appearance, which defect 

must be overcome by proper grouping. They prefer sunny exposures, 

but a moist soil. 

Of the native ones, at least three late flowering species deserve 

attention: 

S. opulifolia Linn. (112) (Physocarpus, Neillia, Opulaster), 

Ninebark (because easily peeling), is the best known, a shrub of our 

eastern swamps, and into the Canadian Northwest, thriving in all 

soils. A rugged, rather coarse, spreading bush, of six to ten feet in 

height, with relatively large, three-lobed, serrate, bright green, lus- 

trous leaves, and white flowers (early summer) in numerous clusters 

along the branches, followed by bright red pods, contrasting well with 

the foliage. A variety, S. awrea, with bright yellow leaves and double 

flowers (June), is one of the best plants for color effect. Both are fine 

specimens and good for massing. 

S. salicifolia Linn. (113), Meadow-sweet (now classed also with two 

other species, alba and Jatifolia), so called from the fact that it is found 

bordering meadows and swamps, from Manitoba south, is a low bush 

(two to five feet), with reddish-brown branches and long, willow-like 

leaves. The terminal panicles of fine, white to pink flowers in July, 

persisting into August, are its chief attraction. . 

S. tomentosa Linn. (114), Steeplebush, Hardhack, also quite low, 

with oblong leaves, dark green above and yellowish or whitish beneath, 

and dense spikes of rose-colored or deep pink flowers (July to Septem- 

ber). 

Of exotic species, several from Japan and China, quite as hardy 

and frugal, are more elegant than the natives and some are earlier 

bloomers. 

* S. Thunbergi Sieb. (115) is one of the most popular, the earliest 

bloomer (April, May), with small, white flowers covering the low, round, 
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arching bush (three to four feet), like snow, before the appearance of 

the small leaves; the feathery, bright green foliage in graceful sprays 

turning to golden bronze. It is most fit for rounding off groups of 

shrubbery. 

S. arguta, a garden variety of the former and similar to it, excels in 

its more vigorous development, earlier and more profuse, feathery, 

pure white, larger flowers, and in its perfect hardiness. 

S. prunifolia flore pleno S. & Z. (116), Bridal-Wreath, the double- 

flowering, plum-leaved Spirsea, is only half hardy at Ottawa, a taller 

shrub (five to seven feet), with arching branches, beset with tiny white 

double flowers in early spring before the appearance of the leaves, which 

are glossy green, turning brilliant orange. 

S. sorbifolia Linn. (Sorbaria sorbifolia A. Braun), from the Ural to 

Japan, is one of the tallest Spiraeas (ten feet), with large pinnate elegant 

foliage, and long terminal tassels of pure white, late flowers (June, 

July). 
S. trilobata Linn. (117), only two to four feet high, with similar 

wealth of flowers in May; but more striking on account of size and 

pinkish color. 

* S. Van Houttei Zabel. (118), the most profuse, hardy bloomer, 

covering the gracefully spreading branches from end to end (four to 

six feet), with blossoms in dense umbels in May. A smooth, trifoliate, 

dark green foliage, with pale underside and rounded form, adds to its 

usefulness for border planting. 

S. bracteata Zabel (media rotundifolia), a garden variety, comes next 

to the foregoing in time, with its showy umbels of white flowers, and 

excels in its fine, red-brown color of twigs, and dark green handsome 

foliage, remaining fresh until late in fall. 

Of the pink-flowering ones, three recommend themselves: 

S. Bumalda Burv. (119), the Everblooming Spirea, a flat-topped but 

upright dwarf, with a profusion of rose-pink flowers (throughout sum- 

mer and fall), with serrate foliage, of rare beauty; 

S. Anthony Waterer (119a), a variety of the former, with larger, 

pink to crimson flower heads (July, August), which continue through- 

out the summer. 

S. superba Zabel (119b), a low shrub with striped dark brown 

branches, large leaves, and light pink, rather large flowers (June, 

July). 
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STONEBREAK FAMILY (SAXIFRAGACEAE) 

This very large family (some six hundred species) of mostly herba- 

ceous plants, with smaller or larger, white, star-shaped flowers in 

racemes or heads, familiar in the Hydrangea, contains at least four 

genera with about a dozen ornamental shrubs, attractive in foliage 

(large) and flowers. 

Itea. 7. virginica Linn. (120), improperly called Virginia Willow, a 

native species from New Jersey south, tender in Ottawa, of a genus 

widely distributed; is an upright shrub, three to eight feet high, some- 

what coarse in form, but attractive by bright, lustrous foliage, turning 

scarlet-crimson in summer or early fall, as well as by the dense, terminal 

racemes of small, white, fragrant flowers (June, July). It is adaptive 

to any situation, wet and dry, sunny and shady; a rapid grower; useful 

in grouping with other coarser shrubs in large plantations and at 

water-sides. It may be secured from the woods. 

Hydrangea. A genus of thirty to forty species, native and from Asia, 

and a long line of varieties and hybrids, some evergreen and mostly only 

semi-hardy, ornamental, with their large, showy rather than beau- 

tiful, broadly ovate leaves, and large clusters of beautiful, variously 

hued, late flowers. Forms with the enlarged sterile flowers are most 

generally planted. They require rich soil and partial shade, though 

producing best flower effects in sunny sites. For best flower effect 

they should be pruned severely if large panicles are desired, less 

so (to two or three buds) if smaller but more numerous panicles 

are the object. They are admirable for specimens, border planting, 

or massing. 

* HL. paniculata Sieb., from Japan, is the hardiest, a large shrub, 

sometimes grown in tree form with globular head. The variety grandt- 

folia (121) is most generally planted, producing immense terminal 

heads (five by ten inches) of creamy-white, entirely sterile flowers 

(August, September), changing to purplish-red or bronze, and contin- 

uing till frost. For best flower effect and form it should be cut back 

to the ground annually in early spring, the new shoots producing flowers 

the same year; and something else should be planted in front, to relieve 

its coarseness and to form a foreground. 

H. quercifolia Bartr. (122), a native of the Alleghanies, a hardy 

shrub, four to six feet high, with spreading branches, is much more 

satisfactory than the preceding, and is especially valuable for its large 
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oak-leaf-like foliage (four to eight inches), with rich autumn tints, 

and pinkish-white flowers (June) turning purple. 

H1. vestita pubescens Maxim. (123), a shrub from China, with slender 

branches (four to five feet), is recommended for its hardiness (half 

hardy in Ottawa), and its early blooming (June) in broad cymes of 

flowers, white changing to pink, and large leaves (four to eight inches). 

Among the less hardy ones, which require protection in winter, are: 

H. hortensis Smith (124), and a number of varieties, especially 

HT. Otaksa Maxim (124a), from China, with variable color of flowers, 

which appear in July in large balls, and change hues (white to blue and 

pink) during the season; are good tub plants on piazzas and in formal 

gardens. 

H. Thunbergi S. & Z. (serrata) (125), a dwarf, from Japan, with 

blue or rose-colored flowers in cymes. 

Deutzia. A genus from Asia, of tall, medium, and low, sturdy shrubs 

of rather stiff habit; more or less hardy, and very ornamental, with 

dense, luxuriant foliage, and showy, white to purplish flowers in bunches, 

mostly from the axils of the leaves. They thrive in almost any soil 

and are easily cultivated. 

D. scabra Thunb. (126), a native from China and Japan (six to eight 

feet), with rough, stiff, rigid foliage; forms the basis of a number of 

varieties, which are superior to the type in their flowers, of which the 

best, D. flore pleno (124a), Pride of Rochester (sometimes referred to 

crenata), is also the largest as well as the best in form, with large, double, 

pure white, rather early flowers (May, June). D. candidissima (1266), 

has the double white flowers in rosettes. 

D. crenata S. & Z. purpurea (127) and D. Watereri (127a) have 

flowers of a pink shade, the first single, the second double. 

D. parviflora Bonge. (128), the hardiest, from China (four to six 

feet), is the earliest bloomer (April), with creamy-white, lilac-like 

bunches of flowers, and rather roughened foliage, of better form than 

the preceding. 

D. gracilis Sieb. & Zucc (129), from Japan, a dwarf (one to four 

feet) of rounded form, with slender, arching branches and early (May), 

very luxuriant inflorescence of delicate, small, white flowers in graceful, 

nodding racemes; is the best for borders, for facings, and small places. 

D. Lemoinei Hort. (130), cross between D. gracilis and D. parvi- 

flora, another dwarf, with large foliage (two or three inches), is said to 

excel the foregoing in vigor and showiness. 
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Philadelphus. Mock Orange, misnamed Syringa and Jasmine, a 

genus with some thirty species and a large number of varieties and 

hybrids of tall to medium-sized shrubs, from Europe, Asia, and native; 

hardy and easily propagated, vigorous growers, and apt to assume 

rather coarse form, with broad, ornamental foliage and medium to large 

flowers. For best form and flowering, severe cutting back after flower- 

ing is essential, the flowers forming on the wood of last year. They are 

adaptive and shade-enduring. 

P. coronarius Linn. (131), from southern Europe, a shrub of twelve 

to fifteen feet, of upright habit, with creamy-white, strongly fragrant 

(objectionable to some), medium to large, orange-like flowers (May), 

in racemes, and sharply-pointed, bright green foliage. Varieties with 

double flowers and variegated foliage, and of lower stature, exist; the 

species is, however, best used for border planting. 

P. Gordonianus Lindl. (132), a native of our northwest, with scent- 

less flowers in racemes, blooms in July. 

P. inodorus Linn. (grandiflorus) (133), of southern habitat, hence 

not quite hardy, has round leaves and much larger, scentless flowers 

(May). 

P. microphyllus Gray (134), from the Rocky Mountains, is a dwarf, 

with slender, rigid branches, dense foliage of small leaves, and large 

terminal, very fragrant flowers in threes. It is adapted for sunny, 

dry sites, and excellent for rock gardens. 

STORAX FAMILY 

This family with small, open, bell-like, delicate flowers, as a rule 

white, blooming early, contains seven genera, consisting mostly of 

tropical species, three of which, however, furnish ornamental values for 

northern use. 

Halesia (Mohrodendron). Snowdrop or Silver Bell Tree. Is a genus 

of six or eight species, of which two are native through the South, in 

nature growing into tree form. ‘These are among the finest ornaments, 

with their profusion of early clusters of delicate white, ‘‘silver-bell” 

flowers two to four in a cluster, on long stalks, appearing with the 

foliage; and their graceful form, with many long, slender branches, and 

with rather large, light green foliage, making a pleasing round bush, 

which is best used singly. They are adaptive to soils, prefer shade, 

and are easily handled, but are only half hardy north of Philadelphia. 
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The two native species are as good or better than any of the exotic 

introductions. 
* H. tetraptera Linn. (135) (Mohrodendron carolinum), the Four- 

winged Silver Bell, so called from the four-winged fruit; is a large shrub, 

growing to twenty feet, often in tree form, with a bewildering, cloudy 

mass of snowy white; early flowers (May); it is hardier than its con- 

gener — 

* H. diptera Fllis. (136), the Two-Winged Silver Bell, which is smaller 

(ten feet), but has even more showy, larger blossoms and leaves; it 

needs protection in the north. 

Styrax and Symplocus. Storax. Two closely allied genera of over 

two hundred and thirty species, furnish, mainly for southern planting, 

a few small trees and shrubs, which, because of their delicate, white 

flowers and somewhat tropical-looking, leathery foliage, and graceful 

habit, have ornamental value. They are best planted singly, are 

adapted to light soils, but only half hardy. 

Styrax grandiflora Ait. (137), a shrub of five to ten feet, with large, 

pointed leaves (two to six inches and more), S. americana Lam. (138), 

and S. pulverulenta (139), the three native species, are of southern 

range, and hence not very hardy, and are outdone in beauty by the 

Japanese Storax. 

S. Japonica S. & Z. (140) is a small to medium-sized tree or shrub 

(thirty feet), with horizontal branch habit; is preferably kept in shrub 

form to secure the best flower show, the pendulous racemes of fragrant, 

pure white flowers, with yellow stamens, covering the entire length of 

the branchlets in early summer. The leaves are small (one to three 

inch), pointed, light green. It is hardy as far as New York City, and 

a splendid specimen plant. 

S. Obassia S. & Z. (141), sometimes growing into a small tree, also 

from Japan, with catalpa-like leaves (six to ten inch) is less effective. 

Symplocos tinctoria L’Hert., Sweatleaf, so called from the fragrance 

of its foliage, a pretty, low shrub, sometimes tree, from the Southern 

States, is almost an evergreen, with long narrow, somewhat leathery 

eaves, and clusters of fragrant yellow flowers. 

S. crategoides Buch-Ham (143), from Japan, is the most hardy 

of this group, a shrub (five to eight feet), sometimes assuming tree 

form (thirty feet), resembling the hawthorn in outline, forming an 

irregular open head with long, thick, rough leaves and panicles of fra- 
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grant, white, small flowers (May, June), followed by bright blue berries 

in September, which form its chief attraction. 

VARIOUS SHRUBS (Alphabetically Arranged) 

Acer, Maple, see Trees [List C]. 
Aesculus, Buckeye or Hovse-chestnut. See Trees [List B]. 
Aralia, Angelica Tree, Hercules Club, see Trees [List B.] 

Alnus, Alder, see Trees [List C]. 

Althea, see Hibiscus. 

Ash (Fraxinus), see Trees {List B]. 

Baccharis. B. hamilifolia Linn. (144), Groundsel, a tall to medium 

shrub (twelve feet or less), belonging to the Thistle family, native from 

New England south, is most useful for its adaptation to the seashore and 

salt marshes and almostany other situation. It is ornamental in some de- 

gree, by virtue of the dark, lustrous, persistent foliage, the terminal, dense 

panicles of small yellow flowers on the male specimens, and the very showy, 

snow-white, long hairy pappus on the females, the sexes appearing on 

different individuals. It is also adapted to dry, rocky places as well as 

to the seashore, and to give woodsy effect. It prefers sunny situations. 

Berberis (Mahonia). Barberry. Some hundred species and several 

varieties of low shrubs, natives of Europe, Asia, and America; foliage, 

flower, and fruit being decorative. The leaf stems are more or less 

beset with small spines, making them hard to handle. The leaves in 

the Mahonia group are often fluted or crinkly, holly-like, holding their 

color well, some of them evergreen, and all retaining their leaves long, 

and assuming various gorgeous autumn hues. The early flowers are 

small, and of yellow hues. The fruit, scarlet or crimson, blue or black, 

hangs on long into winter, and, being acid, makes an excellent preserve. 

They are very adaptive to soils, in fact thrive better in dry than in moist 

soils, endure shade well, and are hardy to semi-hardy. A rust fungus 

(wheat rust) makes them the host plant for one phase of its existence, 

but is not destructive. They are excellent for low hedges, and as filler 

and accent shrubs. 

B. Canadensis Mill. (145), the native dwarf (one to three feet) from 

the southern Alleghanies, and — 

B. vulgaris Linn. (146), the European Barberry (six to ten feet), 

show few differences, except that the latter is larger and more pro- 

nounced in all its characteristics, — bristly leaves, bright flowers, and 
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conspicuous red fruit, — but the former is distinguished in possessing 

reddish branches. It is apt to run wild. Both plants are hardy or 

almost so in Manitoba. A’ very unique variety of the same, atro- 

purpurea (146a), with richly colored, permanent, purple foliage, and 

bright red shoots, is most useful for color effects. 

* B. Thunbergi, D C. (147), from Japan, is the best exotic and alto- 

gether most attractive, a low bush (two to four feet), of varying form, 

with small, dark, glossy, smooth foliage down to the ground, turning 

scarlet, orange, and bronze; following the single, pale yellow flowers 

are coral-berries, pendent from the under side of branches, and per- 

sisting in good form into and through the winter. It is thoroughly 

hardy (half-hardy in Manitoba), and frugal. It is excellent used by 

itself, for borders of walks and drives, as well as on the lawn in 

masses, or for edging other shrubbery. 

B. Amurensis Rupr. (148), and especially a variety, Japonica (18a), 

a sturdy, low bush (two to five feet), growing without branches, with 

very large (five to ten inches), compound, dark green, holly-like leaves, 

prominently veined below, turning into brilliant bronze and purple 

shades; with terminal spikes of large flowers (May), and larger berries 

than vulgaris, is hardy into Manitoba and stands drouth well. It is 

not to be confounded with the species B. Japonica Spreng. (149), a 

larger shrub, five to ten feet, having larger foliage with spiny teeth, 

which is also very effective. This is hardy north of New York only 

in sheltered positions and, like the others, prefers shade. 

B. Wallichiana D C. (Hookeri) (150), a very showy and distinct 

evergreen from the Himalayas; a compact little bush with large leaves; 

entirely hardy in Massachusetts. 

B. ilicifolia Forst. (151), from Terra del Fuego, with simple, holly- 

like leaves, evergreen, or nearly so, seems not to be hardy north of 

Philadelphia. 

Calycanthus (Butneria). C. floridus Linn. (152), Allspice or Straw- 

berry-bush, so called from the fragrance of the flowers, leaves, and wood, 

and from the dark strawberry-colored flowers, is a well-known native 

from the Carolina mountains, quite hardy to Ottawa; a small, compact, 

attractive bush (four to six feet and more), with large, deep green, some- 

what leathery foliage, and large (one to two inches), deep blue to purple, 

or chocolate-brown flowers, appearing in early spring, and blooming 

all summer. Requires well-watered soil; is shade-enduring, and makes 

a good filler in border planting. 
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Three other species, C. glaucus Willd. (153), C. levigatus Willd. 

(154), and C. occidentalis Hook and Arn. (155), are scarcely as hardy and 

have few superior points, except perhaps difference in color intensity. 

Caragana, see Trees [List B]. 

Carpinus, see Trees [List C]. 

Chionanthus, see Trees [List C]. 

Comptonia, see Myrica. 

Celastrus. Bitter-sweet. This genus of some twenty-five species, 

native from Asia and Australia, furnishes several low shrubs of a trail- 

ing or climbing habit which makes them invaluable for effective cover- 

ing of rocks, trellis, or posts. Their bright varicolored fruit, hanging 

on through the winter, makes them even attractive at that monotone 

season. They are most adaptive, filling any soil and situation, sun or 

shade. Suckering freely, they can be readily propagated or renovated. 

C. scandens Linn. (155 bis) is our native species, common from 

Canada to New Mexico, climbing to twenty feet, the crimson seeds 

in the opening orange-yellow capsules continuing through the winter. 

C. orbiculatus Thunb. (articulatus) (155 tres), from Japan and China, 

does not differ much from the former, but appears more prolific in foli- 

age and fruit, which latter, however, is hidden under the foliage until 

the fall. 

Corylus. Hazelnut. C. Americana Walt. (156), the American species, 

has but little ornamental value, yet is picturesque and is useful for 

planting along watercourses and other wet or moist, but also in dry 

places. 

C. Avellana Linn. purpurea (157), a variety of the European species, 

four to six feet high, fit for dry as well as moist situations, excels by its 

large, round, dark purple, almost black foliage, preserving its color 

even better than the blood beech, changing to lighter hues in the fall. 

There is also a very ornamental variety, /aciniata (157a), with deeply 

cut leaves. Neither of them are more than half hardy at Ottawa. 

Crape Myrtle, see Lagerstroemia. 

Currant, see Ribes. 

Daphne. Of the forty or more species and varieties, widely dis- 

tributed throughout the south temperate zone, at least three deserve 

notice as being among the finest low shrubs for use in borders, massing 

for color effect by foliage, flower, and fruit, and especially in rock work 

and for refined planting. They are adaptive and shade-enduring. 

* D,. Mezereum Linn. (158) Lady Laurel, Paradise Plant, from 
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Europe, is one of the hardiest, most frugal, early bloomers, rarely over 

two feet, and spreading; with dark green leaves, a profusion of fragrant, 

lilac-purple flowers in threes, arriving with the very earliest breath of 

spring (February to April), long before the coming of the leaves, fol- 

lowed in June by large, bright red berries (very poisonous), which 

remain until fall. This is one of the most satisfactory ornaments for 

a small garden. Although thoroughly hardy, and not particular as to 

soil, exposure, and surroundings when once established, it requires 

care to propagate. 

* D. cneorum Linn. (159), Garland Flower, is another dainty dwarf, 

also from Europe, as satisfactory as the foregoing, if not better, from 

which it differs in being evergreen, with dark, glossy leaves and trailing 

branches, resembling the Trailing Arbutus, and producing its fragrant 

lilac flowers not only early (April, May), but continuing to blossom 

into the summer, and often repeating a full flower show in the fall. 

D. laureola Linn. (160), Spurge Laurel, another bushy evergreen 

dwarf from Europe, less hardy than the preceding, with attractive, 

laurel-like leaves, but without showy or fragrant flowers, is exceedingly 

shade-enduring, hence well adapted for underplanting. 

Euonymus. Of the forty of this genus, some seven species, American, 

European, and Asiatic, recommend themselves especially by reason of 

their pretty fruit, and their interesting corky, green, and gray bark, and 

well-shaped outline, though somewhat stiff in habit. Their shade- 

endurance fits them for underplanting; they are hardy and frugal, grow- 

ing in almost any but thriving best in well-watered soil. They are, asa 

tule, hardy into Canada. Some of them grow into small trees, others 

are climbers, some are evergreen. They are best adapted to shrub- 

beries, but also make pleasing individuals in small places. 

E. Americanus Linn. (161), Strawberry Tree, ranging from New York 

south, is really only a small, straggling bush, five to eight feet high, 

with very showy, crimson, or scarlet fruit. 

E. atropurpurea Jacq. (162), Burning Bush, or Wahoo, also of Amer- 

ican habitat from Canada to Florida, a shrub or tree (six to fifteen feet 

high), has dark purple flowers, followed by the showiest scarlet fruit, 

hanging long into winter. 

E. Europeus Linn. (163), Spindletree, or Pope’s Hat, the latter name 

from its pale red to orange fruit in the shape of a cardinal’s hat, 

resembles the former, the fruit being, however, more orange in color. 

Grows into tree form. 
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E. Japonicus Linn. (164), the best in form, with its gracefully droop- 

ing branches (although sometimes upright), six to ten feet in height, is 

an evergreen, with pink fruit and very dark, glossy leaves, holding their 

brilliancy into winter; half hardy, but adapted to seashore planting as 
far north as New Jersey. A variety, E. microphyllus, is valuable for 

low hedges. 

E. radicans Sieb. (165), also from Japan, is a low, prostrate shrub 

or climber, trailing along the ground, evergreen, with small, myrtle- 

like leaves, bright green in color, and pink and scarlet fruit; perfectly 

hardy (not in Ottawa), and may be substituted with great satisfaction 

for the less hardy English ivy, as a wall vine and for ground cover, 

especially in shady locations. A variety, variegata (165a), has the 

foliage touched with silvery white. 

E, alatus Maxim. (166), a new introduction from Japan, quite hardy, 

is a large shrub (six to eight feet), of most desirable character, with 

corky, winged branches, brilliant scarlet berries, fine foliage, turning 

gorgeously into pink to dark red, and peculiarly pinkish-hued buds. 

It is especially valuable for a specimen plant and accent work. 

Fraxinus (Ash), see Trees [List B]. 

Fringetree (Chionanthus), see Trees [List C]. 

Gardenia. Cape Jessamine. All the sixty species of this genus are 

from the southern latitudes of China, India, South Africa, and hence 

only fit for southern planting as far north as Virginia; but make excel- 

lent house plants in the north. They are evergreen, with deliciously 

fragrant, large, white, waxy, funnel-shaped flowers, in constant suc- 

cession. They are most readily grown, but are very subject to insects. 

The best known are: 

G. jasminoides Ellis (167), the true Cape Jessamine, the bushy species 

coming from China, which nurserymen split up into distinct forms, 

namely: 

G. florida, (168), with double, solitary, terminal flowers, beginning 

in midsummer; also an earlier flowering variety, Fortunet (1682); 

G. radicans (169), the tree form from Japan, the earliest bloomer 

(June), with salver-shaped flowers; 

G. nitida (170), a low, compact (two to ciree feet), still later flower- 

ing bush (October to November), with attractive glossy, oblong 

foliage. 

Hibiscus (Althea). Mallow. Some hundred species of shrubs and 

herbs and a large number of varieties, mostly of tropical and sub- 
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tropical range, of which, besides several small plants, at least one shrub 

has become a popular ornament. 

H. Syriacus Linn. (171) (Althea frutex), Rose of Sharon, from Asia, 

but quite hardy into southern Ontario, is a shrub (ten to twelve feet), 

sometimes in tree form, with a rather stiff, straggling habit unless prop- 

erly pruned; with large, hollyhock-like flowers (August, September), 

which, in varieties, vary from white (a/ba) to pink (cerulea), and red 

(boule de feu), double and single. It lends itself to informal hedge use, 

standing shears well, and then flowering freely, also useful as accents 

and in small gardens, and is very adaptive as regards soil. 

Hazelnut, see Corylus. 

Hercules Club, see Aralia. 

Holly, see Trees [List C]. 

Hornbeam, see Trees, List C (under Carpinus). 

Hop Hornbeam, see Trees, List C (under Ostrya). 

Hypericum. St. John’s Wort. A very large genus (two hundred 

species) of composite, herbaceous plants, shrubs, and trees, from 

Europe, Asia, and America, not all hardy. Several small to very 

small shrubs are attractive because of their small, or at least narrow, 

foliage. The large, showy, yellow flowers, appearing late in summer 

or fall, are persisting, which is their special recommendation. ‘They 

are useful in small gardens and lawns for edging, and as a substitute 

for turf. Although they are capable of thriving in poor soils and in 

partial shade, they are short-lived. 

* AH. Kalmianum Linn. (172), the native St. John’s Wort, from the 

Great Lake region, is a low (two to four feet), spreading bush, with 

dense foliage, of linear, long (two inches), bluish-green leaves, and 

glossy, yellow, dandelion-like flowers in clusters, appearing in August 

and continuing long. It is shade-enduring, and perhaps the hardiest 

and best, very distinct and attractive. 

Hf. aureum Bart. (173), is a lower (two to three feet), not so hardy, 

shrub, of southern range, with larger (two inches), showier flowers 

than the preceding, and as late and persistent. : 

* H. Moserianum André (174), Gold Flower, is still lower, almost 

diminutive, semi-hardy into New England, with immense (two to two 

and a half inches), rich golden flowers, with crimson stamens, blooming 

all the season; it is perhaps the most graceful, with long, slender stems, 

drooping at the tips and densely foliaged. It is splendid for rockeries, 
like the others. 
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IT. prolificum Linn. (175) and H. densiflorum Pursh. (176), with 

smaller flowers, are larger in stature (four to six feet), and usually 

earlier bloomers. 

Ilex, see Holly. 

Laburnum, see Trees [List B]. 

Lagerstroemia. L. Indica Linn. (177), Crape Myrtle or Fringed 

Myrtle, from China, a shrub (twenty to twenty-five feet), and L. flos- 

regina, from India, a tree (up to sixty feet), are hardy only in the South, 

half hardy in the Middle States; with large, beautiful panicles of 

unique bright pink and rose-color flowers, blooming from spring to mid- 

summer, found planted in every dooryard in the South, and may be 

used in protected places as far north as Baltimore. 
Maple, see Trees [List B] (under Acer). 

Magnolia, see Trees [List C]. 

Myrica. Wax Myrile. A large genus, of many species, three of which 

from America are most useful, especially where infertile, barren, and 

exposed, hopeless spots are to be quickly and permanently covered 

with low shrubbery, for they are indifferent to the soil and to the sun, 

hardy from north to south, especially in the ocean breezes, and have 

a most tenacious root system. Although of small ornamental value, 

their rich, dark green foliage and rounded form is pleasing, and their 

bluish, waxy berries interesting. 

M. Carolinensis Mill. (178), Wax Myrtle, the most common, from 

Nova Scotia to Alabama, is also the best for the purposes stated; grow- 

ing from one to four feet, and on favorable sites to ten feet high, with 

dark green, lustrous, fragrant foliage, and very waxy, bluish-white 

berries hanging into winter. 

M. (Comptonia) asplenifolia Linn. (179), the Sweet Fern, of even 

wider distribution and of lower stature, excels the former by reason 

of its fern-like foliage, and beautiful, delicate flowers, which render it 

attractive. It is at the same time singularly adaptive. 

M. Gale Linn. (180), Sweet Gale, of northern range, also has a pleas- 

ing, partly toothed foliage, and fragrant flowers, appearing before the 

leaves; an interesting plant in the foreground of taller shrubs. 

Osage Orange, see Trees [List C] (under Toxylon). 

Ostrya, see Trees [List C]. 
Paulownia, see Trees [List C]. 

Rhus, see Trees [List B]. 

Ribes. Flowering Currants. Of the sixty or seventy species, indige- 
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nous to all continents, mostly of mountain habitat, there are at least 

three that have ornamental value, besides those cultivated for their 

fruit, and, since they are very easy of cultivation, and frugal in their 

demands on the soil, they may be used to advantage for their foliage, 

flower, and fruit. ‘They are rather liable to mildew and various insects, 

which can be prevented, the former by spraying, the latter by hellebore 

and sulphur. 

R. alpinum Linn. (181), the European Mountain Currant, a compact, 

shapely bush, two to three feet, and very hardy, has pale yellow flowers 

in erect clusters (May), and very showy, scarlet, tasteless fruit. A 

variety, aureum (181a), has yellow foliage. 

R. aureum Pursh. (182), the western native Buffalo Currant (four to 

eight feet), spreading, with fine, three-lobed, shiny leaves, bright yellow 

flowers (May) and dark bluish fruit, is perhaps the best, being hardy 

everywhere. A cut-leaved variety, tenuifolium (182a), is less hardy. 

R. Americanum Mill. (floridum) (183), the Black Currant, also native, 

and of wide distribution, has greenish-white flowers in large racemes, 

dark fruit and fine lobed foliage. 

R. speciosum Pursh. (184), from California, the most showy bright 

red fuchsia-flowered gooseberry, is unfortunately not hardy in the 

north. 

Sassafras, see Trees [List C]. 

Stuartia. Two species, native of the mountains of the southeastern 

United States, are desirable for their large, creamy-white, camellia- 

like flowers and their rich bright green foliage of large leaves, which 

assumes most brilliant autumn shades. They are only half hardy in 

New England, and require a rich soil. 

S. pentagyna, eight to twelve feet, very large flowers (July, August), 

creamy-white, fluted sepals, with orange-colored anthers and oval 

leaves. 

S. virginica Car. (186) (Malachodendron), six to eight feet, flowers 

(May, June, July, August in the north), with purple filaments and 

oblong leaves, has the largest and showiest flowers. 

Sumach, see Trees [List B], (under Rhus). 

Tamarix, see Trees [List C]. 

Vitex. V. Agnus-castus Linn. (187), Chaste Tree, one of some sixty 

species of the Verbena family, is a small, neat shrub (three to six feet) 

from southern Europe, sometimes growing into tree form. It is only 

half hardy north of Pennsylvania, with terminal panicles of light lilac 



3604 Selected Lists 

flowers (August, September), which in some varieties are changed to 

white or blue, and aromatic, compound foliage, with long, narrow- 

pointed leaflets. 

SELECTED LISTS FOR SPECIAL PURPOSES 

The following lists may aid in suggesting the selection of 

plant material for special situations, and special purposes. 

It must be understood that they are only suggestions calling 

for more detailed inquiry in each case. Endurance of un- 

toward conditions of soil or climate, for instance, is not an 

absolute but a relative characteristic, and usually form and 

character of growth are more or less influenced by the envi- 

ronment. Hence while a species may endure in a given cli- 

mate or in a dry or wet soil, it may not thrive and develop 

its characteristic form. Altogether soil conditions and cli- 

mate are so variable and exhibit so many gradations that it 

is not always easy to judge how far a given species may be 

suited. 

Where all species of a genus cited in the preceding lists 

show the same characteristics, only the genus name is given. 

DESIRABLE STREET TREES 

The width of the street, besides the points discussed on 

page 200, should be taken into consideration in selecting 

trees, and the size which different trees ultimately attain 

should also be borne in mind; the narrower streets, if planted 

at all, calling for smaller to medium-sized material. The 

sequence indicates somewhat the relative values. 

Large-sized trees: Quercus rubra, coccinea; Platanus occidentalis, 

orientalis; Ulmus Americana, campestris; Acer saccharinum, nigrum, 

pseudo-platanus; AZseculus Hippocastanum; Tilia Americana, Europea, 
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dasystyla; Liriodendron tulipifera; Gymnocladus Canadensis; Liquid- 

ambar styraciflua. 

Medium-sized trees: Quercus imbricaria, Phelios; Ulmus fulva, mon- 

tana; Acer platanoides, rubrum; A‘sculus glabra, octandra; Celtis 

occidentalis; Sophora japonica, Populus monilifera; Gleditsia triacan- 

thus, inermis; Robinia pseudacacia. 

Small-sized trees: Acer campestre; ASsculus Pavia; Salix pentandra 

(laurifolia); Fraxinus viridis; Cladrastis tinctoria; Ostrya virginica; 

Sorbus Americana, aucuparia. 

TREES AND SHRUBS WITH COLORED 

FOLIAGE 

There is a great range of color variation in green foliage, 
which makes possible most pleasing and artistic effects, 

ranging from the dark, lustrous, evergreen foliage of the ever- 

green magnolia and holly, or the dark, equally lustrous, but 

not evergreen Red Oak and the less lustrous Black Oak, or 

among shrubs, Kalmia and Rhododrendon, through all grada- 

tions and shades of lighter hues, as represented by Basswood, 

Tulip-tree, Ash, to the almost silvery whiteness of the foliage 

of Silver Maple, of the olive family and of some of the willows. 

Through the seasons, these shades vary, but each species 

retains characteristic colors, varied to some extent, it is true, 

by situation (dry or humid) and weather conditions, until 

the final fall coloring bursts out into glory. These varia- 

tions can hardly be described, but must be studied in 

Nature. 

In addition to these color variations common in Nature, 

there are special creations, mainly of nurserymen’s produc- 

tion, which exhibit abnormal coloration of foliage, namely 

purple to red of varying hues, yellow or golden, white or sil- 

very, or variegated. Some have the underside of their 

leaves so colored (white) as to change the whole tone of the 
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foliage. If used with discretion, this colored foliage imparts 
interest, variety, and artistic effects. 

Rep HUvEs: WHITE AND SILVERY HUES, OR 

Acer Schweidleri, Reitenbachi, 

Worlet, polymorphum forms; 

Berberis vulgaris atro purpurea; 

Betula atro purpurea; 

Corylus Avellana purpurea; 

Pirus Sinensis foliis rubris, and 

Niedzivetzkyana; 

Prunus Pissardu; 

Quercus robur  purpurescens, 

atro purpurea. 

YELLOW OR GOLDEN HUEs: 

Buxus sempervirens aurea; 

Chamecy paris (Retinis pora) 

aurea; 

Sambucus nigra aurea; 

Spirea opulifolia aurea; 

Viburnum lentago aurea. 

VARIEGATED: 

Abies concolor; 

Cedrus Atlantica glauca; 

Picea pungens, Kosteriana, Par- 

ryana; 

Populus alba; 

Quercus tlicifolia, prinoides ; 

Tilia argentea; 

Amor pha canescens; 

Azalea mollis; 

Buxus sempervirens argentea; 

Cornus Siberica variegata, 

Spethi; 

Eleagnus argentea; 

Evonymus variegata; 

Salix, various; 

Sambucus nigra variegata; 

Shepherdia argentea. 

EVERGREEN BROAD-LEAVED TREES AND SHRUBS 

Buxus sempervirens; 

Berberis (Mahonia) Amurensis, 

Wallichiana, ilictfolia; 

Cassandra calyculata (nearly 

evergreen ); 

Clethra alnifolia; 

Cotoneaster horizontalis, micro- 

phyllum, Simoni; 

Crategus pyracantha; 

Daphne cneorum, laureola; 

Eleagnus macrophylla, reflexa; 

Erica; 

Evonymus Japonica, radicans; 

Gardenia; 

Ilex opaca, aquifolium; 

Kalmia; 

Leucothoé Catesbai; 

Ligustrum Sinense, Japonicum. 

_ Lonicera fragrantissima; 

Magnolia fetida; 

Osmanthus; 

Pieris floribunda, Japonica; 

Quercus virginiana, chrysolepis; 

Symphoricar pus vulgaris; 

Viburnum Tinus. 
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TREES AND SHRUBS WITH SPECIALLY COLORED TWIGS 

OR STEMS 

RED: PURPLE: 

Berberis canadensis, atropur- Cornus amomum; 

purea; Salix nigra, Scharfenbergi. 

Cornus sanguinea, stolontfera, 

alba; YELLOW: 

Salix candida, decipiens; 

Tilia; 

Leucothoé racemosa; 

Berberis canadensis, 

purea; 

Pirus Niedzivetzkyana. 

altro pur- 

Brown, RED Brown, BROWNISH 

RED: 

Betula alba, papyrifera (young 

stems and twigs); 

Eleagnus _— longipes, 

(bronze); 

Evonymus (green to brown); 

Ostrya virginica; 

Rosa lucida; 

Salix lucida; 

Spirea salicifolia, bracteata, su- 

perba; 

Viburnum tomentosum. 

reflexa 

Eleagnus (shading to white); 

Salix vitellina, aurea, decipiens 

(shading to red), Voronesh 

(deep yellow), Niobe (light 

yellow); 

Sassafras (shading to green). 

GREEN: 

Acer negundo; 

Cornus alternifolia; 

Salix fragilis, purpurea (olive); 

Evonymus. 

WHITE: 

Betula alba, papyrifera (stems), 

lutea (yellowish _ silvery); 

Eleagnus macrophyilum (sil- 

very), wmbellata (yellowish); 

Salix hirta (soft gray). 

BLACK: 

Cercis Canadensis. 

SHRUBS WITH COLORED FLOWERS 

Pink, Rose, RED HUvEs: 

Abelia serrata; 

Andromeda polifolia; 

Azalea, various. 

Calluna vulgaris; 

Colutea cruenta; 

Crategus Crus-galli; 

Desmodium pendulifolium; 

Diervilla florida; 

Evonymus atropurpureus (dark 

purple); 
Hibiscus Syriacus; 
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Hydrangea quercifolia; 

Kalmia; 

Lagerstraemia; 

Lonicera Hildebrandiana, spi- 

nosa (purple); 

Magnolia, various; 

Pieris, various; 

Pirus, various; 

Prunus Japonica, Amygdalus, 

Armentaca; 

Rosa, various; 

Rhododendron Catawbiense; 

Sambucus racemosa; 

Spirea, various; 

Symphoricar pus racemosus; 

Syringa Charles X , Charles Joly; 

Tamarix, various; 

YELLOW TO BROWNISH HUEs: 

Abelia trifiora; 

Azalea, various; 

Berberis, various; 

Carragana; 

Selected Lists 

Colutea; 

Cytisus; 

Diervilla grandiflora; 

Eleagnus angustifolia; 

Forsythia; 

Hypericum, 

Laburnum; 

Lonicera fragrantissima; 

Magnolia Kobus; 

Shepherdia; 

Symplocos tinctoria. 

BiuisH Hues, AND VARIED: 

Amor pha; 

Calycanthus; 

Daphne; 

Hydrangea paniculata, Otaska, 

Thunbergi; 

Magnolia _ obovata, 

(purple); 

Rhododendron; 

Syringa, various. 

gracilis 

SHRUBS WITH STRIKING COLORED FRUIT 

RED HUEs: 

Berberis vulgaris, Thunbergi; 

Celastrus scandens; 

Cotoneaster ; 

Crategus, Various; 

Eleagnus longipes; 

Evonymus alatus, Americanus, 

atropurpureus, radicans; 

Tlex; 

Lonicera fragrantissima, tartar- 

AGH, CLGs5 

Magnolia, various; 

Pirus, various; 

Prunus Pennsylvanica; 

Rhamnus frangula 

black); 

Rhus hirta, glabra, semialata, 

Europea (orange), Japon- 

ica; 

Ribes alpinum; 

Rosa, various:. 

Sambucus pubens, racemosa; 

Shepherdia argentea; 

Symphoricar pus vulgaris; 

Viburnum lantanoides, Lantana, 

Opulus. 

(turning 
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BLUE, PURPLE TO BLACK HUEs: 

Cornus, various; 

Ligustrum vulgare; 

Lonicera involucrata, 

folia, cerulea; 

Myrica; 

Rhamnus frangula, Purshiana; 

Ribes aureum,; 

Sambucus canadensis, nigra; 

Symplocos crategoides ; 

Viburnum — lentago, 

Tinus. 

oblongi- 

dentata, 

369 

WHITISH AND YELLOW HUvEs: 

Eleagnus argentea, umbellata 

(amber), macrophylla, angus- 

tifolia; 

Myrica; 

Pirus coronaria, pruntfolia; 

Prunus angustifolia; 

Sambucus racemosa; 

Sym phoricarpus racemosa. 

SHRUBS BLOOMING OUT OF REGULAR SEASON 

Earty BLoomers (March, April): 

Abelia spathulata, serrata; 

Amelanchier Canadensis; 

Azalea amena, mollis; 

Cassandra; 

Cornus; 

Crategus; 

Daphne mezereum, cneorum; 

Deutzia parviflora; 

Exochorda; 

Forsythia; 

Halesia; 

Lonicera fragrantissima, Stand- 

ishi; 

Magnolia, 

stellata; 

Pieris ligustrina, Mariana, Jap- 

onica, nitida; 

Pirus; 

various, especially 

Prunus; 

Shepherdia; 

Spirea Thunbergi, parvifolia, 

prunifolia, etc.; 

Sorbus; 

Syringa oblata. 

MipsuMMER BLooMERS (July, 

August): 

Abelia rupestris, triflora; 

4sculus macrostachya; 

Amor pha; 

Azalea calendulacea, arborescens, 

viscosa; 

Colutea; 

Diervilla; 

Deutzia Lemonei; 

Diervilla florida, nana, Kos- 

teriana; 

Evonymus microphyllus; 

Hydrangea Thunbergi; 

Kalmia angustifolia, glauca, 

nana ; 

Leucothoé Catesbei; 

Eleagnus Canadensis; 

Erica; 

Hibiscus; 

Hydrangea; 

Hypericum; 
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Kelreuteria; 

Lagerstremia; 

Ligustrum Ibota; 

Lonicera tartarica, Alberta; 

Rhus semilaata; 

Rosa rugosa; 

Spirea ariefolia, Anthony Wat- 

erer, salicifolia, tomentosa; 

Stuartia pentagyna; 

Zenobia speciosa. 

DWARF 

Andromeda poltfolia; 

Berberis canadensis; 

Chamecy paris pygmea; 

Caragana pygmea; 

Cotoneaster horizontalis, micro- 

phylla; 

Cytisus purpureus; 

Daphne laureola; 

Selected Lists 

Late BLoomers (September, Oc- 

tober): 

Clethra alnifolia; 

Desmodium; 

Diervilla —amabilis, 

grandiflora; 

Gardenia nitida; 

Hibiscus Syriacus; 

Viburnum Tinus; 

Vitex. 

arborea, 

SHRUBS 

Lonicera cerulea, involucrata; 

Myrica asplenifolia; 

Philadel phus microphyllus; 

Pieris Japonica, nitida; 

Rhus copallina; 

Syringa Chinensis, pubescens, 

Marie Legravye. 

SHADE-ENDURING SHRUBS SUITABLE FOR USE IN 

UNDER-PLANTING 

Usually all the species of a genus possess the same characteristics 

as to need of light. 

Azalea, Berberis, Buxus, Calycanthus, Clethra, Cornus, Coton- 

easter, Cytisus, Daphne, Evonymus, Halesia, Hypericum, Ilex, Kalmia, 

Ligustrum, Leucothoé, Lonicera, Osmanthus, Philadelphus, Rhodo- 

dendron, Sambucus, Symphoricarpus, Taxus, Viburnum. 

TREES AND SHRUBS COMPARATIVELY RESISTANT TO 
SMOKE : 

Of conifers, Pinus austriaca appears to suffer least. Of broad- 

leaved trees, species of A‘sculus, Amelanchier, Betula, Cornus, Cra- 

tegus, Evonymus, Fraxinus, Hex, Laburnum, Liriodendron, Platanus, 

Populus, Salix. 
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Of shrubs, most of the Heath family, Berberis, Buxus, Cotoneaster, 

Cytisus, Deutzia, Hibiscus, Hypericum, Ligustrum, Philadelphus, 

Ribes, Rhus, Syringa, Viburnum. 

TREES AND SHRUBS FOR SEASHORE AND EXPOSED 

SITES 

Abies Cephalonica, Hookeriana, 

concolor; 

Cupressus macrocar pa; 

Juniperus virginiana; 

Pinus austriaca, laricio, cembra, 

insignis, pinaster, pumilio; 

Thuja; 

Thuyopsis; 

Tlex; 

Platanus; 

Populus; 

Quercus, several species; 

Prunus maritima; 

Rhamnus; 

Salix pentandra, and others; 

Tamarix; 

Tilia; 

Alnus ; 

Baccharis; 

Berberis; 

Buxus; 

Cylisus ; 

Eleagnus; 

Erica; 

Evonymus ; 

Leucothoé; 

Ligustrum ovalifolium; 

Myrica Gale; 

Ribes; 

Rosa rugosa; 

Sambucus: 

Spireda. 

TREES AND SHRUBS FOR SWAMPY AND WET SOILS 

Abies balsamea; 

Chamecy paris; 

Cupressus; 

Larix Americana; 

Picea nigra, alba; 

Pinus divaricata; 

Betula alba, nigra; 

Corylus avellana; 

Fraxinus nigra; 

Hicoria laciniosa; 

Nyssa sylvatica; 

Populus, most species; 

Salix, most species; 

Taxodium distichum; 

Thuja; 

Acer rubrum, saccharinum; 

Alnus glutinosa, maritima; 

Aralia Chinensts; 

Azalea viscosa; 

Quercus alba, bicolor, palustris, 

Phellos, aquatica; 

Cassandra calyculata; 

Leucothoé racemosa; 

Lonicera oblongifolia; 

Pieris; 

Viburnum. 
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TREES AND SHRUBS FOR SANDY AND DRY SOILS 

Many of these are also fit for wet soils. 

Amelanchier; Clethra; 

Betula; Cornus circinata; 

Crategus; Cytisus ; 

Ilex; Deutzia; 

Juniperus; Erica; 

Pinus divaricata, sylvestris; Ligustrum; 

Prunus; Myrica; 

Quercus; Philadelphus microphyllus; 

Sorbus; Rhus; 

Tamarix; Rosa rugosa; 

Amor pha; Salix; 

Arbutus; Sassafras; 

Baccharis; Shepherdia; 

Berberis; Sym phoricar pus; 

Caragana; Zenobia. 

TREES AND SHRUBS FOR CALCAREOUS OR LIMESTONE 

SOILS 

Abies nobilis, Nordmanniana, Tlex; 

Pinsapo; Kalmia; 

Amelanchier; Larix; 

Berberis; Ligustrum; 

Buxus; Pinus austriaca, laricio, sylves- 

Chamecy paris; tris; 

Cornus; Populus; 

Cotoneaster; Prunus; 

Crategus; Rhododendron; 

Daphne; Ribes ; 

Fagus; Sym phoricar pus; 

Hibiscus; Taxus; 

Hypericum; Viburnum lantana. 

Juniperus; 
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TREES AND SHRUBS FOR PEATY AND BOGGY SOILS 

Most ot the Heath family ; 

Larix; Thuja; 

Betula; Viburnum; 

Lonicera oblongifolia, and the perennial herbs, Epz- 

M yrica; gaa, Gaultheria, Ledum, Men- 

Picea; ziesia, Vaccinium. 

Tsuga; 

SHRUBS FIT FOR ROCK GARDENS 

Amor pha; Cryptomeria elegans; 

Baccharis; Lonicera spinosa; 

Celastrus; Ilex; 

Cotoneaster; Juniperus communis, nana, Sa- 

Cupressus thuyoides, pilifera, bina; 

obtusa; Philadelphus microphyllus. 
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BRIEF LIST OF BOOKS ON COGNATE 
SUBJECTS 

L. H. BatLey. CyCLOPp#DIA OF AMERICAN HORTICULTURE. 1Ig00. 

4 vols. The best reference book for species and varieties of trees 

and shrubs. 

N. L. Britron. North AMERICAN TREES. 1908. To be consulted 

for the native arborescent flora. 

R. B. HoucH. HANDBOOK OF THE TREES OF THE NORTHERN UNITED 

STATES AND CANADA. 1907. Excels in fine photographic illustra- 

tions. 

SAUNDERS & MAcoun. CATALOGUE OF TREES AND SHRUBS. Bulletin 2. 

Central Experimental Farm, Ottawa, 1899. To be consulted as to 

hardiness of trees and shrubs. 

F. E. CLEMENTS. PLANT PHYSIOLOGY AND ECOLOGY, 1907. Will be 

found of interest by those who wish to expand their knowledge on 

the points raised in Chapter II. 

L. H. Battery. THE PRUNING BOOK, 1898. Refers especially to the 

pruning for fruit. 

TREE SURGERY. FIFTIETH ANNUAL REPORT OF MASSACHUSETTS 

STATE BOARD OF AGRICULTURE. 1902. 

E. G. LopDEMAN. THE SPRAYING OF PLANTS, 1908. The most com- 

prehensive volume on the subject. 

SPRAYING MIXTURES AND MACHINERY; WHERE AND How TO SpRavy. 

Bulletin 193. North Carolina Agricultural Experiment Station. 

1906. 

FUNGICIDES, INSECTICIDES, AND SPRAYING DiREcTIONS. Bulletin 123. 

Massachusetts Agricultural Experiment Station. 1908. 

SHADE TREES. Bulletin 125. Massachusetts Agricultural Experi- 

ment Station. 1908. 

SHADE TREES. Bulletin 205. Cornell Agricultural Experiment 
Station. 1902. 

STREET TREES, THEIR CARE AND PRESERVATION. Bulletin 256, Cor- 

nell College of Agriculture. 1908. 

Fett, E. P. INsrects AFFECTING PARK AND WOODLAND TREES. 

Albany, volume I, 1905; volume II, 1906. 
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15. 

16. 

17: 

18. 

19. 

20. 

21. 

22. 

26. 

Bye 

PacKARD, A. S. Insects INJURIOUS TO FOREST AND SHADE TREES. 

Washington, 1890. 

SmitH, J. B. Our Insect FRIENDS AND ENEMIES. Philadelphia, 

1909. 

INSECT PESTS AND PLANT DISEASES. Bulletin 252. Cornell Agricul- 

tural Experiment Station. 1908. 

THe More Important INsects AFFECTING OHIO SHADE TREES. 

Bulletin 194. Ohio Agricultural Experiment Station. 

THE PESTS OF SHADE AND ORNAMENTAL TREES. Bulletin 47. Ken- 

tucky Agricultural Experiment Station. 1893. 

DISEASES OF DEcIDUOUS FOREST TREES. VON SCHRENCK & PERLEY 

SPALDING. Bulletin 149. Bureau of Plant Industry, Washington, 

ID); (G5 steVefo}. 

STUDIES OF SOME SHADE TREE AND TIMBER DESTROYING FUNGI. 

Bulletin 193. Corneil University Agricultural Experiment Station, 

Igol. 

INJURY TO VEGETATION BY SMELTER Fumes. Bulletin 89. Bureau of 

Chemistry, Washington, D. C. 1905. 

INJURIES TO SHADE TREES FROM ELECTRICITY. Bulletin gt. Hatch 

Experiment Station of Massachusetts Agricultural College. 1903. 

. THE ELMS AND THEIR DISEASES. Bulletin 84. Kentucky Agricul- 

tural Experiment Station. 1899. 

. THE BronzE Birch Borer. Bulletin 234. Cornell Agricultural 

Experiment Station. 1906. 

THE Brown-Tait Motu. Bulletin 122. New Hampshire Agricul- 

tural Experiment Station. 1906. 

Of books on landscape gardening may be mentioned: Downing’s LAND- 

SCAPE GARDENING, which, although old, contains still much of value; 

Parsons’ LANDSCAPE GARDENING and How To PLAN THE HOME 

GROUNDS, which are written on the basis of long experience in the 

parks of New York. Maynard’s LANDSCAPE GARDENING AS APPLIED 

TO HoME DECORATION gives much common-sense advice. 
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Abele, Populus, 301% 
Abelia, Honeysuckle, 326, 336, 367- 

369; see also Lonicera 
Abies, Firs, 209, 215, 224, 228, 240, 

366, 371, 372 
Acacia, 210; Albizzia, 247, 240; 

Gleditschia, 210, 247, 249, 365; 
Robinia, 211, 247, 248, 305; Rose, 
Robinia, 248; Three-thorned, 
Gleditschia, 249, 365 

Acer, Maples, 211, :264, 364-367, 
71 

Per ciation: process of, 20-22, 108, 
200, 323 

Adirondack Forest Preserve, 187 
Adolescence, 205 
Aération of roots, 20, 24, 28, 57-60, 

77-80, 82, 142 
Atsculus, Horse Chestnuts, 111, 210, 

250, 364, 365, 369, 370 
Ailanthus, Tree of Heaven, 210, 251,* 

256, 262 
AuGeemeed) Of, 20, 21,5 28; ‘Supply, 

limited by pavements, etc., 33, 80; 
also 53, 82 

Albizzia, Acacia, 247, 240 
Alcoholic fermentation of cells, 58 
Alder, Alnus, 61, 69, 158, 211, 371; 
Blackes272273*: "Italian, 2472: 
274 *; Japanese, 275 

Alder-leaf Buckthorn, Rhamnus, 313 
Alfalfa, as fertilizer, 80 
Allspice, Calycanthus, 327, 357, 368, 

370 
Almond, Prunus, 212; Flowering, 

305; Japanese, 303,* 304 
Alnus, Alders, 211, 272-275, 371 
Althea, see Hibiscus 
Amelanchier, Shadbush or June- 

berry, 111, 211, 273, 360, 370, 372 
Amorpha, False Indigo, 326, 346, 

366, 368, 369, 372, 373 
Andromeda, 326, 333, 307, 370; see 

also Cassandra; Leucothe; Pieris; 
Zenobia 

Angelica Tree, Aralia, 210, 252, 371 
“Annual ring,” 7, 8, 17 
Antiopa, see Spiny Elm Caterpillar 
Antiseptic dressing for wounds, 80, 

96, 124, 167; see also Bordeaux 
mixture 

Ants, 131 

Antwerp, tree guards in, 118 
Aphis, Leaf-destroying, 321 
Apple, Pirus, 68, 154, 212, 204,* 

295,° 290," 207, 208, 932551347, 
366-369 

Apple-borers, 284 
Apple-family, attacked by  fire- 

blight, 56 

Apple-tent caterpillar, 160 
Apricot, 305 
Aralia, Angelica Tree, 

Club) 210s as2.s3i7 
Araucaria, 223 
Arborvite, Libocedrus, 209, 215, 2213 

UUja,) 210, 255 6 2to., 370) 373" 
Japanese or Tom Thumb, Thay- 
Opsis, 210, 215, 219,* 371; Pacific 
Coast or Incense Cedar, Liboce- 
drus, 221 

Arbutus, 359, 372 
Army-worms, 164 
Arrow-wood, Viburnum, 340 
Arsenate of copper, see Paris Green 
Arsenate of lead, 135-137, 162, 163, 

105 

Arsenite, formula, 160; also 156 
Ash, Fraxinus, 16, 68, 69, 85, 102, 

122) G54, LOL, 200; 253) 3055 370; 
371; Black, 255; Blue, 256; Eng- 
lish, 254,* 256; Flowering, 255,* 
256; Green, 255, 365; White, 255 

Asparagus-beetle, 156 
Aspen, 25, 193; Large-toothed, 

Populus, 301 
Assimilation, process of, 17, 18, 21 
Atmosphere, effect on growth, 63 
Azalea, 192, 326, 330, 331, 335, 306- 

371; Flame, 330, 369; Tree, 330 

Hercules 

377 
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Baccharis, Groundsel, 37, 326, 356, 

B/S HS) 
Bacterial disease, 56, 89 
Bag-worm, 161 
Baiting for insect pests, 144, 195 
Balm of Gilead, Populus, 212, 

301 
Banding trees for trapping insects, 

145, 159, 162, 165 
Barberry, Berberis, 37, 320, 359, 357, 

366-368, 370-372 
Bark, method of renewal, 7, 17; 

use in life of tree, 8; protection, 
34; longitudinal cut to relieve 
water-pressure, 59; also 203 

Bark-beetles, 45, 48, 55, 128, 
148, 152, 154 

“Bark-bound,” 8 
Bark-lice, 150 

146- 

Basswood, Tilia, 58, 68, 85, 154, 
159, 161, 163, 171, 213, 318, 304, 
365, 371; Downy-leaved, 319; 
White, 319 

Bean Tree, Catalpa, 211, 278 
Beech, Carpinus, Blue, 192, 211, 

277. Water, 211, 277; Fagus, 16, 
25 SOM OOo LOZ 22. a5 Ay li 72) 
192, 193, 212, 285, 372; Copper, 
203, 286; American, 286; Euro- 
pean, 286*; Purple-leaved, see 
Beech, Copper 

Beecher, Henry Ward, quoted, 275 
Beetle-borers, 152-158; see also 

Insect pests 
Berberis, Barberry, 37, 326, 356, 357; 

366-308, 370-372 
Berlin, tree guards in, 83, .118, 

121 
Betula, Birches, 211, 229, 275, 270, 

306, 367, 371-373 
Bilsted, LapaORAT 212, 288, 365 
Biota, Arborvite or White Cedar, 

215, 219 
Birch, 16, 25, 68, 91, 158, 163, 211, 

275, 370, 372, 3733 Cherry, 276; 
Europeat, 275, 307, 371; White, 
193, 229, 276, 366; Yellow, 193, 
276; iaiec see Birch, Cherry; 
Gray, see Birch, Yellow; Sweet, 
see Birch, Cherry 

Birds, Insectivorous, 128, 130; see 
also English Sparrow 

Bisulphide, 163 

Index 

Bitternut, Hicoria, 257 
Bitter- ioe Celastrus, 327, 358, 

368, 
Black Eider, see Elderberry 
Black-knot, "38, 125 
Bladder Senna, Colutea, 327, 346, 

367-369 
Bleeding Heart, 324 
Blue stone, 125, 126 
Bole, branchless, 14, 182; breathing 

pores, 20; improper treatment of, 
81; mutilations, 112; also 5 

Bonn, tree guards in, 118 
Bordeaux mixture, 112, 113, 125, 

127, 128, 135; see also Antiseptic 
dressing; Insecticides 

Bordeaux nozzle, 139 
Borers, 49, 141, 146, 

also Insect pests 
Boston, Metropolitan Park System, 

186, 194; also 249 
Bowker Fertilizer Company, 135 

nole; 145 nole 
Box, Buxus, 60, 211, 276, 343, 366, 

370-372; Minorca or Japanese, 
277 

77 
Box-elder, Acer, 161, 266 
Bran, Poisoned, 164 
Branch system, skeleton of, 203 
Branches, 11-14, 18, 20; see also 

Crown 
Branchless boles, 14, 182 
Branchlets, 65, 83, 107, 108; see also 

Bole; Branches 
Breathing pores, 20, 44 
Briarwood pipes, material for, 329 
Bridal-wreath, Spir@a, 351 
Bridging, 113 
Broad-leaved trees, 104, 203, 207, 

209-211, 220, 247, 264; also List, 

147, 153; see 

p. 366 
Bronx Park, N. Y. City, 186 
Broom, Cytisus, 327, 346, 368, 370- 

372 
Brooklyn, N. Y., English Sparrows 

introduced into, 130; also 140, 141 
Brussels, old elms in, 148 
Buch-Ham, Symplocos, 329, 355, 

3608 
Buckeye, 4isculus, 159, 250, 3653 

see also Horse Chestnut 
Buckthorn, Rhamnus, 213, 313, 314, 

368, 309, 371 

7 gor 
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Buds, concentration of living cells, 
7; place in growth of tree, 8, 10-13, 
26; assimilation, 17; annual re- 
juvenation, 29 

Buds, Dormant, possible develop- 
ment into branch, 14; pruning for 
crown, 26; forming sprouts to 
replace lost bole, 27; also 59 

Buffalo Berry, Shepherdia, 328, 344, 

306, 308, 369, 372 
Burbank, Luther, referred to, 260 
Burlap, Band of, for trapping insects, 

145; see also Banding trees 
Burning Bush, Evonymus, 359, 367 
Bush Clover, Desmodium, 327, 347; 

367, 37° 
Bush Honeysuckle, Diervilla, 336, 

367-370 
Buineria, see Calycanthus 
Butterflies and moths, 157 
Butternut, 66, 257; see also Wal- 

nut 
Buttonwood, Platanus, 299, 364 
Buxus, Box, 211, 276, 343, 366, 370- 

372 

Calico Bush, 332 
California Nutmeg tree, 

210, 247 
California Privet, Ligustrum, 

Torreya, 

343; 
371 

Calluna, Heath, 327, 331, 367 
Callus, 88, 92, 95, 96, 112, 125 
Callusing, process of, 36, 40, 91 
Calycanthus, Allspice or Strawberry- 

bush, 327, 357, 368, 370 
Cambium cells, growth at margin 

of wound, 92; division of, 93; 
relation to healing of wounds, 98; 
SOR NO. EG 175, 27 

Cambium layer, annual rejuvena- 
tion, 29; parasitic roots in, 43; 
larve of bark-beetles feeding in, 
45, 49, 147; injuries to, 52, 55, 74; 
functions impeded, 58; activity 
of, 59, 95; winter-killing, 67; 
insect injury to, 52-54; also 88, 
113 

Canadian Experiment Farms, Bul- 
letin on tests of hardiness, 200 

Canker, 40, 67; see also Black-knot; 
Fungi 

Canker-worm, Spring, 165 
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Cape Jessamine, Gardenia, 327, 360, 

366, 370 
Capillaries, 79 
CAPRIFOLIACAE, Honeysuckle 

family, 336 
Carabide, see Ground-beetles 
Caragana, Siberian Pea Tree, 210, 

252, 368, 370, 372 
Carbolic acid, 146, 148 
Carbolineum, 124 
Carbon, 79 
Carbon bisulphide, 146 
Carbonic acid, 17, 126 
Carpenter moth, 163 
Carpinus, Hornbeam, Water Beech, 

Blue Beech, 192, 211, 277 
Carrot, 325 
Cascara sagrada, 313 
Cassandra, Leatherleaf, 327, 332, 

366, 369, 371 
Castanea, Chestnut, 211, 277 
Castanopsis, Pacific Coast Chinqua- 

pin, 278 
Catalpay 11, 174, 201278 
Caterpillars, see Insect pests 
Cedar, Cedrus, 209,* 215, 216,* 217,* 

306; Alaska Yellow, Chamecy- 
paris, 209, 218; Cedar of Lebanon, 
Cedrus, 216*; Deodar, Cedrus, 
209, 217%; Incense, Libocedrus, 
209, 215, 221; Pencil, Juniperus, 
200, 215, 219; 220, 371-372 Red; 
38; Silver, Cedrus, -216,* 366; 
White, Chamecyparis, 209, 215, 
218, 366, 370-372 

Cedrus, Cedars, 209, 215, 216,* 
218-224 300,, 370-372 

Celastrus, Bitter-sweet, 

368, 373 
Cells, alcoholic fermentation of, 58; 

see also Cambium cells 
Celtis, Hackberry, Nettle Tree, 211, 

279, 305 
Central Park, N. Y. city, 186 
Cephalotaxus, Yew, 209, 246,* 

247; see also Podocarpus; Taxus; 
Torreya 

Cercidiphyllum, 211, 279, 280 * 
Cercis, Red Bud or Judas Tree, 111, 

DT, 280, 307 
Chamedaphne, see Cassandra 
Chamecy paris, Cedar, 209, 215, 218, 

366, 370-372 

atop 

Bis) (S5o5 
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Cherry, Prunus, 102, 154, 161, 164, 
212, 302, 347; Bird or Pin, 306, 
366; Black Wild, 305; English 
Bird, 306; Flowering, 302,* 304; 
Mahaleb, 306 

Chestnut, Castanea, 68, 85, 154, 211, 

277 
Chickadees, 130 
Chinaberry, Melia, 210, 260,* 261 
Chinch-bugs, 141, 150 
Chinquapin, Pacific Coast, Castan- 

opsis, 278 
Chionanthus, Fringe Tree, 211, 281 
Chlorine gas, 70 
Chlorophyl, 17 
Cicadas, 150, 152 
Cicindelide, see Tiger-beetles 
Cladrastis, Yellow-wood, 210, 253, 

365 
Classification, with regard to light 

and shade, 192; foliage, 207; 
decorative qualities, 326 

Clethra, Sweet Pepperbush, 327, 332, 

366, 370, 372 
Clicking-beetles, 148, 152, 155 
Climate, adaptation of species to, 

21, 22, 24, 34, 202; soil in relation 
to, 199 

“Clothes Tree,” 299 
Clover, 80, 325 
Coal-tar, 89 
Coal-tar oils, 112 
Coccinellide, see Lady-bugs 
Cockchafers, 152, 155 
Collecting as means of combating 

insect pests, 195 
Cologne, tree guards in, 118 
Colorado potato-beetle, 132 
Colutea, Bladder Senna, 327, 

367-369 
Comptonia, see Myrica 
Conical outline, 204 
Conifer type, 103, 104 
Coniferous trees, 7, 14, 34, 92, IOT, 

150, 153, 155, 162, 164, 167, 170, 
172, 177, 178, 189, 191, 194, 203, 
205, 209, 213, 228, 229, 231, 245, 

306 
Copper hydrate, 126 
Copper salt,.126 
Coppice, 193 
Coral Berry, Symphoricarpus, 329, 

339; 366, 368-370, 372 

346, 

Index 

Cornelian Cherry, Cornus, 283 
Cornus, Dogwoods, 211, 281, 366, 

367, 360, 370, 372 
Corylus, Hazelnut, 327, 358, 366, 

371 
Cotoneaster, 347, 366, 368, 370-373 
Cotton batting for trapping insects, 

144; see also Banding trees 
Cottonwood, Populus, 212, 

365 
Cottony cushion scale, 151, 234 
Cottony maple scale, 151 
Crab-apple, 294 
Cranberry Bush, Viburnum, 340 
Crape Myrtle, Lagerstremia, 328, 

362, 368, 370 
Crategus, Thorn Trees, Hawthorn, 

CLL, 212) 28256200—270nae 
Creepers, 44 
Creosote oil, 159, 162 
Crown, definition, 5; development, 

8, II, 13, 15-17, 59, 102; relation 
to root system, 19, 32; affected 
by light, 25, 26; indications of 
disease, 52; winter-killing, 66; 
balance with root system neces- 
sary, 99; height from ground, 
101; transplanting, 169; value of 
nursery stock, 170; changes of 
form with age, 205; also 200, 203 

Crude petroleum, 145 
Cryptomeria, 373 
Cuckoos, 130 
Cucumber-beetle, 156 
Cucumber Tree, Magnolia, 212, 289 
Cunninghamia, 209, 223, 221 * 
Cupressus, Cypress, 209, 215, 217, 

371, 373 
Currant, Flowering, Ribes, 328, 362, 

371, 372; also 59, 151; Black, 363; 
Buffalo, 363, 369; Mountain, 363, 
3608 

Cutworms, 148 
Cydonia, see Pirus, 294 
Cymes, 324, 325 
Cypress, Cupressus, 209, 215, 217, 

371, 373; Bald, Taxodiwm, 61, 65, 

177,210, 213, 205, 22 0a auem 
Lawson’s Chame@cyparis, 218; 
Monterey, Cupressus, 217 

Cytisus, Broom, Laburnum, 210, 

259," 261, 327, 346, 368, 370- 
372 

300, 
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Daphne, 192, 325, 327, 358, 366, 368- 

379, 372 
Davis, L. D., “Ornamental Shrubs” 

quoted, 326, 333 
Death of trees, 29, 30, 121 
ae trees, 154, 155, 162, 164, 

T1605, £70, LOL, 1935. 203,, 214, 220, 

See se ve 
Defoliation, 20, 45; see also Assimi- 

lation; Insect injury 
Dendrolene, 145, 147, 154, 158 
Dendroscope, 105 
Des Cars, A., Treatise on Pruning 

Forest and Ornamental Trees, 105 
and note 

Desmodium, Tick Trefoil, 

Clover, 327, 347, 367, 370 
Destruction by storm, 31 
Development of trees, requirements 

for, 29 
Deuizia, 327, 353, 360, 371, 372 
Diagnosis, difficulty of, 32 
Dichopodial type, 203 
Diervilla, Bush Honeysuckle, 336, 

367-370 
Dicecious trees, 287, 316, 356 
Diospyrus, Persimmon, 172, 212, 

285 
Disease, 29, 51, 215; see also Bac- 

terial disease; Physiological dis- 
sease; Spot diseases 

Disinfectants, 126; see also Anti- 
septic dressing; Bordeaux mix- 
ture 

Disparene, 135, and note 
Dockmackie, Viburnum, 340 
Dogwood, Cornus, 150, 192, 211, 

Bob800, 300, 370. 3725 Alternate 
leaf, 282, 367; Flowering, 281 

Douglas Fir, Pseudotsuga, 24, 228, 
220 

Dragon Trees on Island of Teneriffe, 
121 

Dragon’s Head, 325 
Drainage, 79, 199 
Drooping trees, 203 
Dropsy, 58 
Drouth, effects of, 59, 60, 64, 215 
Dwarf forms, 203, 208, 218, 250, 252 

253; 262, 271, 277, 291, 208, 324, 

339, 332; 334, 337, 338, 345, 347, 
351, 353, 354; 356, 359; also List, 
p. 370 

Bush 
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Ebony, Diospyrus, 212, 285 
Economic tree- planting, 198 
Eglantine, 340 

Ele@agnus, 327, 341, 342, 366-360, 
aii ; 

Elderberry, Sambacus, 328, 336, 338, 

339), 366, 368-371 
Esa dangers of, 33, 62, 71, 

Elliptical outline, 204 
Elm, Ulmus, 16, 58, 65, 69, 115, 156, 

159, 161-165, 197, 204, 213, 304, 
365; Camperdown, 322; English, 
321; European, 205; Slippery, 321; 
Wahoo or Winged, 321; White, 
320; Wych, 321; Red, see Elm, 
Slippery 

Elm-leaf beetles, 54, 156, 197 
Endurance of trees, 201 
England, forestry in, 186 
English Ivy, substitute for, 360 
English Sparrow, 130, 152; see also 

Birds 
English Sweetbriar, 349 
Epidermis, 36 

Epiphyte, 4 
ERICACEAE, Heath family, 293, 

329, 334, 366, 369, 371, 372 
Essential points of tree life, 27, 28 
Etiolation of leaves, 53, 62, 73 
Europe, baiting of bark-beetles in, 

148; gypsy moth imported from, 
162; forestry in, 186; exotics 
from)26%, 204, 277,301, 3020300, 

317; 320, 335, 339, 341-343, 346, 
347; 354, 359, 361, 363 

European flora in eee, 22 
Evaporation, 18, 21, 58, 60, 79 
Evergreens, 228, ae 277207 BOO. 

307, 332-334, 330, 342, 343, 347; 
349, 359, 360; also List, p. 366 

Evomymus, Burning Bush, etc., 327, 

359, 360, 366, 371 
Exochorda, Pearl Bush, 327, 348, 369 
Exotics, 22, 24, 63, 65, 205, 244, 298 

Fagus, Beech, 212, 285, 286, 372 
Fall web-worm, 160 
False Indigo, Amorpha, 

_ 366, 368, 369, 372, 373 
Fastigiate forms, 203, 208, 245, 279, 

326, 346 

3T3, 
Fertilizers, 62, 80, 173 
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Fibrils, 7, 99, 168; see also Root 
system 

Fields of distribution, 21, 22; see also 
Adaptation, process of 

Fir, Abies, 16, 26, 166, 193, 203, 200, 
OMS W224, 220, 240, 3005137 0, 3725 
see also Douglas Fir; Gingko 

Fire-blight, po 
“Fire-pine,” 23 
“Five, five, fifty” formula, 

also ‘ ‘Two, two, fifty” 
Flooding, dangers of, 20 
Flowers, pruning for, 110; varying 

shapes, 324, 325; types, 325; also 

125}; see 

10 
Foliage, effect of light upon, 18, 19, 

25; dependent on root system, 
18, 27; gives first indication of 
disease, 51; approach of winter, 
65; poisoned by sulphurous acid, 
69; effects of leakage of illumina- 
ting gas, 70; development by 
pruning, 76; ornamental trees, 
207; also 200; see also Crown; 
Defoliation; Leaves 

Fontainebleau, primitive tree guards 
in, 117 

Food materials, 14, 17; assimilation, 
17; elaboration, 19, 20, 26, 96; 
increased by trimming, 61; growth 
of callus, 97 

Forest, Pleasure, 
Park, 188 

Forest Park, St. Louis, 186 
Forest planting, 170 
Forest tent-caterpillar, 159 
Forestry as an art, 185, 187 
Form (in trimming), types, 103; A. 

Des Cars’s book on, 105 note; 
rules 107; corected in trans- 
planting, 169; affected by soil, 
205; inheritance in, 208; see also 
Outlines 

Forsythia, Golden Bell, 

368, 369 
Four winged Silver Bell Tree, 355 
France, vineyards of, 148 

versus Pleasure 

327, 342, 

Frankfurt, tree guards in, 118, 
120 

Fraxinus, Ash, 16, 68, 69, 85, 102, 

122, 154, 161, 210, 253, 254," 

255,* 250, 305, 370, 371 
Fringe Tree, Chionanthus, 211, 281 

Index 

Fringed Myrtle, Lagerstremia, 328, 
362, 368, 370 

Frost, differing effects, 64-66; pre- 
ventive, 67; worst form of injury, 
67; enemy to insect pests, 129; 
also 215 

Frost-heaving, 177 
Frost splits, 68 
Fruit and fruit trees, 60, 84, 150, 

207, 325 
Fungi, entering through dead twigs, 

30; cause of disease, 32; result of 
mechanical injuries, 32, 36, 42; 
attacks affected by season, 34; 
life history, 37; various forms, 38, 
40; spraying for, 55; frost injuries, 
67; fundamental principle in com- 
bating, 124, 125; also 7, 15, 86, 
89, 96; see also Canker; Parasites; 
Root Rot; Saprophytes 

Fungicides, see Bordeaux mixture; 
Disinfectants 

Fungus diseases, 197, 201, 206, 215, 
229, 250, 278, 279, 281, 285, 286, 

294, 307 

Galls, 46, 48; see also Insect pests 
Gardenia, Cape Jessamine, 327, 360, 

306, 370 
Garland Flower, Daphne, 359 
Gas, Illuminating, effects of leakage, 

33, 70 
Gasoline torch, 144 nole 
Geometridz, see Inchworms 
Germany, forestry in, 54, 187; laws 

against insect pests, 132 
Ghent Azalea, 331 
“Giant Tree,” 288 
Gingko, 209, 213, 226 
Girdling, 19 note 
Gleditschia, Honey Locust, 210, 247, 

249, 305 
Globular outline, 204 
Goethe, Johann Wolfgang, quoted, 

185 
Gold Flower, Hypericum, 361 
Golden Bell, Forsythia, 327, 

368, 369 
Golden Chain, Cytisus, 259,* 261 
Goldenrod, 154 
Gooseberry, Fuschia-flowered, 363 
““Goumi,”’ The, 342 
Grading, improper forms of, 80, 81 

342, 
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Grafted stock, 205 
Grapevines, 158 
Grass crops, 155 
Grasshoppers, 150, I51 
Great Laurel, Rhododendron, 334 
Grills around trees, 83; see also 

Guards 
Ground-beetles, 131 
Groundsel, Baccharis, 37, 326, 356, 

371-373 
Group planting, light intensity for, 

25; also 182 
Grouping of trees, important points 

in, 201 
Growth, impeded, 31, 32; rapidity 

of, 201; affected by soil, 205 
Guards, Tree, 83, 117, 118, 120, 121 
Gypsum, 75 
Gypsy moth, 162 

Hackberry, Celtis, 211, 279, 365 
Hailstones, injury by, 36 
Hairs, see Root-hairs 
Halesia, Snowdrop, Silver Bell Tree, 

III, 327, 354, 309, 370 
Hardhack, Spirea, 328, 350, 370 
Hardiness of trees, 199, 200, 323 
Hardwood ashes as fertilizer, 80 
Hardwood forest, 190 
Hardwood trees, 193 
Hartshorn, 314 
Hawk-moths, 157 
Hawthorn, Crategus, 56, 151, 212, 

283, 284; Paul’s Double Scarlet, 
285; Siberian, 284 

Hazelnut, Corylus, 327, 358, 3606, 371 
Heading in, 87 
Healing, see Callusing 
Heart-root, 199; see also Root system 
Heath family, ERICACEAE, 293, 

320, 334, 366, 369, 371, 372; see 
also Calluna 

Heather, North American, Leu- 

cothde, 333, 366, 367, 369-371; 
see also Zenobia 

Hedges, suitable forms for, 219, 228, 

241, 276, 284, 287, 207, 320, 331, 
343, 344, 348, 349, 356, 361 

Heeling, 170 
Height, gradations of, 209 
Height growth, classification accord- 

ing to, 192 
Hellebore, 363 

Hemlock, 26, 189, 193, 227; Alpine, 
Tsuga, 210, 227, 228, 373; Bas- 
tard, Pseudotsuga, 210, 228 

Hercules Club, Avralia, 210, 252, 371 
Hibiscus, Mallow, 327, 360, 367, 

369-372 
Hickory, Hicoria, 16, 154, 171, 172, 

210), 250, 370; Bittemut, 2575 
Mockernut, 257; Nutmeg, 257; 
Pecan, 257; Shagbark, 257; Shell- 
bark, 257 

Hicoria, Hickories, 210, 256, 257, 371 
Hobble Bush, Viburnum, 340, 341 
Holly, Ilex, 25, 102, 192, 103, 212, 

366, 368, 370-373; Deciduous, 
native, 288; English, 287 

Honey Locust, Gleditschia, 210, 247, 

249, 365 
Honey Mushroom, 43 
Honeysuckle, Abelia, 326, 336, 367- 

369; Lonicera, 325, 328, 336- 

338, 366, 368-371, 373; Fly, 337 
Honeysuckle family, CAPRIFOLIA- 
CEAE, 336 

Hop Hornbeam, Ostrya, 212, 293, 

365, 367 
Hornbeam, Carpinus, 192, 211, 277 
Horse Chestnut, 4isculus, 59, 67, 68, 

Mil LO, R22 tS Oye2TONsO4 eh, 
369, 370; Dwarf, 250 

Host-plants, 37, 43, 197, 356 
Huckleberry, 325 
Humic acids, 61 
Humus, 173 

Hydrangea, 327, 352, 353, 368, 369 
Hydrocyanic gas, 134 
Hypericum, St. John’s Wort, 327, 

361, 368-372 

Ice-pressure, damage from, 31 
Ichneumons, 130 
Inchworms, plague of, subdued by 

English Sparrow, 130 
Ilex, Holly, 212, 287, 288, 366, 368, 

SLABS) 
Indian Cherry, Rhamnus, 313 
Indian Currant, Symphoricarpus, 

339, 366, 368-370, 372 
Infections, see Fungus 

Insect pests 
Ingrafting, 116 
Inheritance in form, 208 
Insect hosts, 130 

diseases; 
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Insect injury, 18, 26, 36, 49, 52; see 

also Insect pests 
Insect lime, see Dendrolene 
Insect pests, periodic development, 

45; various groups, 46; character 
of damage inflicted, 46; precau- 
tions against, 54; combating in 
cities, 54, 131-133; natural ene- 
mies, 129; methods, 133; mechani- 
cal destruction of, 144; in parks, 
195; also 197, 206, 215 

Insecticides, 125, 134, 146; see also 
Bordeaux mixture; Soap solution; 
Tobacco 

Insects, biting, 134, 135; sucking, 
134, 142; obnoxious to tree 
growth, 149 

Tron, deficiency in soil, 62 
Tronwood, Ostrya, 192, 212, 293, 365, 

367 
Ttea, 352 
Ithaca, N. Y., trees killed in, 142 

note 

Japanese Quince, Pirus, 297; see also 
Strawberry-bush 

Japanese Storax, 355 
Japonica, Pirus, 297; see also Straw- 

berry-bush 
Jasmine, Philadelphus, 354 
ijudase tree Gerciss 111) 211280: 

367 
Juglans, Walnut, 210, 257, 250, 

260 
June bug, 155 
Juneberry, Amelanchier, 111, 211, 

273, 369, 370, 372 
Juniper apple, 38; see also Rusts 
Juniperus, Pencil Cedar, 209, 215, 

219, 220, 371-373 

Kainit, see Potash fertilizers 
Kalmia, Laurel, 293, 331, 332, 365, 

366, 369, 370, 372 
Kentucky Coffee Tree, 256 
Kerosene emulsion, 50, 134, I4I1, 

142, 150, I5I, 155 156, 160 
Kinnikinnik, Cornus, 282 
Kirkland, A. H., quoted, 141 
Knapsack pumps, 138 ole, 147 
Knots, their causes, 14 
Kelreuteria, Varnish Tree, 210, 258,* 

261, 370 

Index 

Laburnum, Cytisus, 210, 259,* 261, 

368, 370 : 
Lady-bugs, coccinellide, 131 
Lady Laurel, Daphne, 358 
Lagerstremia, Crape Myrtle, Fringed 

Myrtle, 328, 362, 368, 370 
Larch; . 170, «077, 195,200, aun, 

American, Larix, 230; 339m; 
Golden, Pseudolarix, 210, 213, 220, 
230*; Japanese, Larix, 230; West- 
ern, Larix, 230 

Larch-moth, 166 
Larix, Larches, 209, 215, 229, 230, 

371-373; see also Pseudolarix 
Larve, see Insect pests 
Laurel, Kalmia, 277, 332, 366, 360, 

370, 372; Mountain, 332; Sheep, 

332, 369; Swamp, 332 
Lawn trees, treatment of soil for, 77, 

conditions for planting, 173, 176; 
size, 178; contrasted with forest 
trees, 189; also 198 

Lead plant, Amorpha, 326, 346, 
366 

Leaf-beetles, 152, 155 
Leaf-eaters, 46, 54, 55 
Leaf-miners, 47, 165, 167, 229, 272, 

284 
Leaf-rollers, 47, 165, 166 
Leaf-suckers, 47 
Leatherleaf, Cassandra, 327, 332, 

366, 369, 371 
Leaves, development, 7, 10; part 

in evaporation and assimilation, 
17-19; breathing pores, 20; etiola- 
tion, 53, 58, 60, 62, 73; period of, 
204; color and form, 208; see also 
Foliage 

LEGUMINOSAE, Pea family, 345 
Lepidoptera, see Butterflies and 

moths 
Les pedeza, see Desmodium 
Leucothoe, North American Heathers 

333, 306, 367, 369-371; see also 
Zenobia 

Libocedrus, Arborvitze, Incense Ce- 
dar, 209, 215, 221 

Lichens, excessive development on 
bark, 44; relation to disease, 53 

Life of tree, definition of term, 30; 
comparison with animal life, 30, 
31; causes contributing to length 
of, 31 
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Light, necessity of, 18, 21; degrees 
of intensity, 25, 26; uneven dis- 
tribution, 73; as means of com- 
bating insect pests, 144; require- 
ments in grouping, 201 

Light-needing forms, 192, 215, 231, 

235, 275, 300, 300, 314 
Light requirements, scale of, 25, 26 
Ligustrum, Privet, 192, 328, 343, 

366, 369-372 
Lilac, Syringa, 329, 344, 368, 3713 

Japan Tree, 345; Persian, 345; 
Rouen 345, 370 

Lime, in soil, 62, 78; as medicine, 
123; as insecticide, 125, 163 

Lime Tree, Tilia, 213, 318 
Lime wash, 146-148, 154, 158 
Linden, Tilia, 16, 65, 205, 213, 318; 

Silver, 320, 366 
Liquidambar, Red Gum, Sweet Gum, 

Bilsted, 212, 288, 365 
Liriodendron, Tulip Tree, White- 

wood, Yellow Poplar, 212, 288, 

365, 370 rea 
Locust, Black, Robinia, 65, 111, 154, 

163, 163, 211, 248, 263, 365; 
Clammy, Robinia, 211, 248; 
Honey, Gleditschia, 249, 365 

Locust-borer, 154 
London, tree guards in, 83, 118, 121 
Longevity, 201 
Lonicera, Honeysuckle, 328, 336- 

338, 366, 368-371, 373 
Lost parts, ability to replace, see 

Recuperative power 
Lowell, James Russell, quoted, 86 
Lupine, as fertilizer, 80 

McGovern nozzle, 139 
Magnesium, deficiency in soil, 62 
Magnolia, 111, 172, 212, 288-290, 

366-369 
Maidenhair Tree, 226 
Malachodendron, see Stuartia 
Mallow, Hibiscus, 327, 360, 367, 

369-372 
Mantis, see Walking-stick 
Manure, see Fertilizers 
Maple, Acer, 16, 69, 91, 102, 158- 

OO, £O2) TOS, £71, 2054 20h, 304— 
367, 371; Ash-leaved, 266; Black, 
264; Eagle-claw, 271; English, 
269; Japanese, 270,* 271,* 272; 

385 
Maple, Acer — continued 

Mediterranean, 268,* 269; Moun- 
tain, 265; Norway, 266,* 268, 
271; Pacific coast, 267; Red, 66, 
265; Rock, 60; Silver, 59, 84, 103, 

115, 265, 365; Soft, 85, 1093; 
Striped, 265; Sugar, 25, 193, 264; 
Sycamore 267,* 268, 271; Tar- 
tarian, 269,* 270; Oregon Maple. 
see Maple, Pacific coast. 

Maple-worm, see Forest tent-cater- 
pillar 

Marl, 78 
Massachusetts, gas companies of, 

70; efforts to exterminate gypsy 
moth in, 162 

Meadow-sweet, 350 
Mealy bugs, 150 
Measuring-worm, see Inchworms 
Mechanical destruction of insect 

pests in woodland parks, 195 
Mechanical injuries, in city streets, 

2, 33, 117; cause of disease, 34, 
36; results of, 74; also 59 

Mechanism of tree compared with 
system of water works, 18 

Medlar, 294 
Melia, Chinaberry, Umbrella Tree, 

210, 260,* 261 
Mengel, William, Son, N. Y., 145 

note 
Metal protector for trapping insects, 

145 
Mildews, 38, 363; see also Spot 

diseases 
Minerals, requisite for tree life, 17, 

18, 21, 28; results of deficiency of, 
19, 79; also 62 

Mist Tree, 262 
Mistletoe, 43 
Mites, 134 
Mock Orange, Philadelphus, 

328, 344, 354, 379, 372, 373 
Mockernut, Hicoria, 257 
Mohrodendron, see Halesia 
Monopodial type, 203 
Moosewood, 265 
Morus, Mulberry, 212, 291 
Mosses, excessive development on 

bark, 44; relation to disease, 53 
Moth, Household, 166 
Mountain Ash, Sorbus, 56, 150, 192, 

211, 263, 264, 365, 369, 372 

192, 
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Mountain Fetter-bush, Pieris, 328, 

333 
Mountain Rose Bay, Rhododendron, 

335 
Mourning Cloak, 163 
Mulberry, Morus, 212, 2 
Mulching, 67, 77, 80, 17 
Mullein, 325 
Murrill, A. W., on 

117 nole 

Muriate of potash, 149 
Mycelium, 41-43, 56, 

also Fungi 
Myrica, Wax Myrtle, 

360-373 

gt 

5; 177, 334 

“Shade Trees,” 

Tia DIAG See 

228,302) 

Nannyberry, Viburnum, 340, 3606 
Nason, Prof. F. L., referred to, 145 

nole 
National parks, 186 
Needle-shaped leaves, see Coniferous 

trees 
Neillia, see Spirea 
Nettle Tree, Celtis, 211, 279, 365 
New York State, winter of 1903-04, 

66; Forest Preserve of, 186 
Nitrogen, deficiency in soil, 62, 79 
Nomenclature, 207, 
North American aie number of, 
202 

Nozzles, 1309, 147 
Nursery stock, 169, 20 
Nuthatches, 130 
Nyssa, Tupelo, Di Ain Sy7/t 

Oak, Quercus, 16, 59, 65, 3s; 112, 
154, 156, 162-164, 171, 192, 193, 
213. 229, 300, °371, 372 Seana 
308; Black, 307-309, 365; Bur- or 
Mossy-cup, 308; California, 310, 
366; Chestnut, 308, Chincapin, 
311, 366; Cow, 308; English, B10. 
312, 366; Italian, gua. guage Ibis 
307; Over-cup, 308; Pin, 300, 371; 
Post, 308; Quercitron, Red, 308, 
364, "365; Rock, 308; Scarlet, 300, 
364; Scrub, Bear ,311, 306; Shingle, 
309, 305; Spanish, Willow, 300, 
371; Swamp, 61, 308; Turkey, 
311, 313; Water, 309; White, 
307, 371; Yellow Chestnut, 308 

Oak-carpenter, 163 
Oak-pruner, 154 

Index 

Old age in trees, 121 
Olea, see Osmanthus 
OLEACEAE, Olive family, 341, 365 
Olive family, OLEACEAE, 341 
Opulaster, see Spirea 
Orange trees, 151 
Oregon Pine, 228 
Ornamental planting, 198 
“Ornamental Shrubs,” by L. D. 

Davis, guoled, 326, 333 
Ornamental trees, values, 200, 202; 

in Washington, 206; foliage, 207; 
classification, 207; see also Lawn 
trees; Shade trees; Street trees; 
and Lists, pp. 365-373 

Orthoptera, 150 
Osage Orange, Toxylon, 213, 320 
Osmanthus, 212, 291, 306, 370 
Osmosis, 18 sole 
Ostrya, Hop Hornbeam, Ironwood, 

212, 293, 365, 3607 
Outlines of trees, 204 
Oxydendron, Sorrel Tree, 212, 293 
Oxygen, see Air 

Pagoda Tree, Sophora, 263 
Palm trees, 8 
Paradise Apple, Pirus, 295 
Paradise Plant, Daphne, 358 
Parasites, causes of disease, 32, 37, 

44; see also Fungi; Insect pests; 
Mistletoe 

Paris, tree guards in, 83, 118, 1109, 
121 

Paris Green, 127, 135, 137, 147, 148, 

153, 155; 164 

Park, Woodland, versus pleasure 
park 188; location, outline, 
composition, 190; classification of 
species in, 192; permanency, 193; 
selection of materials, 194, 198; 
dealing with insect pests, 195 

Park planting, degrees of light in- 
tensity needed, 25 

Parks, see Adirondack Forest Pre- 
serve; Bronx Park, N. Y. City; 
Forest Park, St. Louis; Soldiers’ 
Home, W ashington 

Parry, nurseryman, 243 
Paulownia, 212, 29 
Paul’s Double Seaaiet Hawthorn, 285 
Pea, type-shape, 325 
Pea family, LEGUMINOSAE, 345 
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Peach, Prumnts, 111, 212, 302, 305 
Peach-borer, 158 
Pear, effect of sun-scald, 68; time 

for pruning, III 
Pearl Bush, Exochorda, 327, 348, 369 
Pecan, Hicoria, 256 
Pendulous (form), 208 
Pepperidge, Nyssa, 212, 291, 371 
Perennial herbs, 373 
Persimmon, Diospyrus, 172, 212, 285 
Philadelphus, Mock Orange, 192, 

328, 344, 354, 379, 372, 373 
Phosphoric acid in soil, 62 
Phylloxera, 148 
Physiological disease, 56 
Physocar pus, see S pirea 
Picea, Spruces, 209, 215, 228, 240, 

242, 243," 244,” 366, 371, 373 
Pieris, 328, 333, 334, 300, 368-371; 

see also Andromeda; Xolisma 
Pine, Pinus, 25, 156, 165, 171, 180, 

HOG EGS, 1203, 0210, 1204, 2315 
Bhutan, | 234-9 Black; 237;* 238, 
240, 250; 371, 372; Bull, 240; 
Calabrian, 238,* 239; Cluster, 
240; Corean, 232,* 234; Dwarf, 
240; Greek, 233,* 234; Jack, 230, 
371, 372; Longleaf, 239; Mexican 
White, 234, 235; Northern Pitch, 
230; Red, 239; Scotch, 236,* 250, 
372; Shortleaf, 240; Silver, 234; 
Spruce, 240; Sugar, 234; Swiss 
Stone, 234; Table Mountain, 239; 
White, 37, 60, 66, 231, 233; Yel- 
low, 234; Australian, Corsican, see 
Pine, Black; Gray, see Pine, Jack; 
Norway, see Pine, Red 

Pine-apple, 48; see also Galls 
Pine-bud worm, 166 
Pine-twister, 166 
Pinetum, 214 
LINUS EINES; 210. 214, 237, 232° 

233; 234, 235," 236,* 237, 238," 
_239, 240,” 259, 371, 372 

Pinxter, 331 
Pirus, Apple, 212, 294,* 295,* 296,* 

297," 298,* 366-369 
Pith rays, 14, 17 
Plane-tree, Platanus, 68, 212, 208, 

300 
Plant-lice, 134, 141, 148, 150 
Heine too deep, consequence of, 

5 

387 
' Platanus, Sycamore, Plane-tree, 212, 

298, 299, 364, 370, 371 
Plum, Prunus, 151, 158, 212, 302; 

Beach, 305; Japanese, 304,* 366, 
368; Yellow, 305; Chickasaw, see 
Plum, Yellow 

Podocarpus, Yew, 210, 247 
Poisons, for combating fungi and 

insect pests, 125, 133; injurious to 
plants as well as to animals, 134; 
for biting-insects, 135; see also 
Arsenate of lead; Bran; Insecti- 
cides; Paris Green; Soap solution 

Poisonous trees, 261 
Polypodial type, 204 
Pope’s Hat, Evonymous, 350 
Poplar, Populus, 16, 25, 58, 65, 60, 

103, I50, I51, 154-156, 158, 161, 
163, 165, 171,212, 300, 265, 366; 
370-372; Balsam, 301; Lom- 
bardy, 301; Silver-leaf, 301 

Poplar, Yellow, Liriodendron, 212, 
288, 370 

Poppelsdorf Allee, Bonn, tree guards 
in, 118 

Populus, Poplars, 212, 300, 301, 365, 

306, 370-372 
Potash, deficiency in soil, 62 
Potash fertilizers, 149 
Potato-beetle, 156 
Praying-mantis, 151 
Pride of Rochester, Deutzia, 353 
Privet, Ligustrum, 192, 328, 343, 306, 

369-372 
Privet Andromeda, Xolisma, 335 
Protective coloration, 131 
Pruning, natural, 13, 83; in rela- 

tion to light intensity, 25, 26; 
to replace lost parts, 27; for frost- 
killing, 65, 67; in late summer, 66; 
to establish equilibrium between 
root and crown, 82, tor; to pre- 

vent location of fungus spores, 86, 
124; outfit and method, 87, 88; 
distinguished from trimming and 
heading in, 87; dressing of wounds, 
89; healing process, 91; depending 
on food elaboration, 98; most diffi- 
cult task, 102; varieties of form, 
103; A. Des Cars’s book on, 105 
note; rules for form, 107; tools, 
108; for flowers or fruit, 110; 
effect of severe, 111; repairing of 
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Pruning — continued 
neglected wounds, 111; time for, 
TL) fon escaless roms) 1535 e555 
while transplanting, 169, 171; for 
form out of place in forest, 189; 
shrubs, 325 

Prunus, Cherries, Peaches, Plums, 

212, 302-306, 366, 368, 369, 371, 
372 

Pseudolarix, Golden Larch, 210, 213, 
229, 230°; see also Larix 

Pseudotsuga, Bastard Hemlock, 210, 
228; see also Douglas Fir; Tsuga 

Pulse family, Acacia, 210, 247, 249; 
Albizzia, 247, 249; Gleditschia, 210, 
247, 249, 305; Robinia, 211, 247, 

248, 365 
Purple Fringe, Rhus, 262 
Pyrus, time for pruning, 111 
Prussiate of potash, 126 
Pumps, see Spraying machinery 
Pyrenees, 240 

Quercus, Oak, 213, 228, 306-309, 

B10, UZET, ) 312,” 313, 304-306, 
37%, 372 

Quick lime, see Lime 
Quince, 294 
Quince, Japanese, Pirus, 297 

Racemes, 324 
Ragweed, 37 
Raupenleim, 145 
Rear-horse, see Walking-stick 
Recuperative power, 26-28, 32, 36, 

1/70) 1725) 201 300 
Red Bud, Cercis, 111, 211, 280, 367 
Red Gum, Liguidambar, 212, 288, 

365 
Red Osier, 283 
Redwood, Sequoia, 210, 215, 222 
Resin, covering a wound, 91, 92, 166 
Respiration, importance of, 20; 

' affected by season, 34 
Retinspora, see Chamecy paris 
Reversion to type, 208 
Rhamnus, Buckthorn, 213, 313, 314, 

368, 369, 371 
Rhododendron, 60, 175, 192, 228, 

277, 293, 328, 331, 334-336, 365, 
368, 370, 372 

Rhodora, 330 
Rhodoty pus, 328, 348 

Rhus, Sumach, 211, 261, 262, 368, 

370-372 
Ribes, Flowering Currants, 328, 362, 

363, 368, 360, 371, 372 
Road system of the forester, 187 
Rock gardens, shrubs for, 373 
Root-hairs, 17, 168, 172 
Root-lice, 151 
Root pests, see Cutworms; Wire- 

worms; Clicking-beetles; Phyl- 
loxera 

Root rot, 43, 56, 128 
Root stock, how to kill, 50 
Root system, development, 15; 

types and characteristics, 16; 
root-hairs, 17; relation to foliage, 
18, 19, 27; respiration, 20; adap- 
tation to change, 20; requisites 
for life, 21; annual rejuvenation of 
rootlets, 29; conditions in city 
streets, 33; insect injury to, 49; 
conditions causing disease, 52; 
loss by winter-killing, 66; effects 
of gas leakage, 70; injury by gra- 
ding, 80; equilibrium between root 
and crown necessary, 82; pruning 
crown to balance with, 99; injury 
in transplanting, 168, 169; advan- 
tage of nursery stock, 170; shrubs, 

323 
Rosa, Rose, 325, 328, 348, 349, 367, 

368, 370-372 
Rose, Rosa, 325, 328, 348, 367, 368, 

370-372; Memorial, 349; Native 
Wild, 349; Prairie, 349 

Rose family, ROSACEAE, 347; see 
also Spirea 

Rose of Sharon, Hibiscus, 361 
Rosemary, Wild, Andromeda, 330 
Rot; 31, 375 SL, 0. Pl2s scemarsn 

Root rot 
Rot fungi, 40, 55 
Rowan Tree, Sorbus, 263 
Rowan Tree, Virburnum, 341 
Russian Olive, El@agnus, 342 
Rusts, 37 ; 

St. John’s Wort, Hypericum, 327 
361, 368-372 

St. Louis, smoke nuisance in, 70; 
Forest Park, 186 

Salix, Willows, 213, 314-316, 365, 

371 

———- sa. 
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Sambacus, Elderberry, 328, 336, 338, 

339, 366, 368-371 
San José scale, 151 
Sandy soil, trees suitable for, 372 
Sap-lifters, 108 
Sap-wood trees, 171 

Saprophytes, 36, 41, 43 
Saratoga, cost of spraying in, 141 
Sargent, Prof. C. S., definition of 

tree adopted by, 209 
Sascatoon Berry, Alnus, 275 
Sassafras, 213, 316, 367, 372 
Saunders, Dr. William, on tests of 

hardiness in trees, 200 
Saw-flies, 48, 230; see also Insect 

pests 
SAXIFRAGACEAE, 

family, 352 
Scale-insects, 134, 141, 150; see also 

Insect pests 
Scheele’s Green, 137 
Scotch Broom, Cytisus, 346 
Scotch Heather, Calluna, 331 
Seashore planting, trees suitable for, 

2425, 240; 284," 317, 339, 1341, 
343, 349, 356, 362, 371; also List, 
p- 371 

Seasons, influence of, on disease, 

34 
Seed, preserving characteristics of 

mother plant, 24; inheritance of 
adaptability, 34 

Senecio, 37 
Sequoia, 210, 215, 222 
Service-berry, 56 
Service-tree, Sorbus, 192, 263, 264 
Sesias, 158 
Seventeen-year locust, see Cicada 
Shadbush, Amelanchier, 111, 211, 

273, 309, 370, 372 
Shade, effect on weak trees, 25; 

value of, 200; affected by soil 
205, see also Light 

Shade-enduring trees, 215, 218, 
223A 20AN 207. 270-278, 2aL, 

287, 288, 323, 330, 332; 337, 354 
350, 361; also List, p. 370 

Shade trees, adverse conditions in 
streets, 33; treatment of soil for, 
77; reasons for pruning, 98; height 
of crown from ground, tor 

Shagbark, Hicoria, 257 
Shapes of trees, see Types of trees 

Stonebreak 

389 

Sheepberry, Viburnum, 340, 366 
Shellbark, Hicoria, 256, 257 
Shepherdia, Buffalo Berry, 328, 344, 

366, 368, 369, 372 
Shoulder, 88 
Shrubs, adaptability, 322; hardiness, 

323, 325; freedom from pests, 

323; grouping, 324; pruning, 325; 
classification, 326 

Shrubs and trees, confusion between, 
208, 322 

Siberian Crab-apple, 295 
Siberian Pea Tree, Caragana, 210, 

252, 368, 370, 372 
Silkworm, 158, 291 
Silver Bell Tree, Halesia, 111, 327, 

354, 369, 370 
Silver Tree, Eleagnus, 327, 341, 342; 

366, 369 
Slacked lime, see Lime 
Smith, Prof. J. B., referred to, 149 
Smoke, cause of disease, 68; symp- 

toms of poison by, 69; suppression 
of nuisance, 70 

Smoke-resistant trees, 69; also List. 

p. 370 
Smoke Tree, Rhus, 262 
Snout-beetles, 152 
Snow-pressure damage from, 31 
Snowball, Viburnum, 192, 324, 320, 

336, 339-341, 366-373; Chinese, 
340 

Snowdrop, Halesia, 111, 327, 354, 

309, 370 
Soap, Soft, 163 
Soap solution, 141, 142, 148, I50, 

153, 154, 160; see also Insecticides 
Soil, relation to root system, 15, 

16; respiration, 20; adaptation to 
species, 24, 198; important factor 
in city streets, 33; symptoms 
of unfavorable conditions, 53; 
changes in, 57, 58; physically 
wet, physiologically dry, 61; 
chemical constituents, 62, 79; 
treatment of for shade and lawn 
trees, 77; composition of versus 
physical conditions, 198, 199; 
needed depth, 199; for transplant- 
ing, 172; influence on form, 204, 
205; conditions for coniferous 
trees, 214 

Soldiers’ Home, Washington, 186 
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Sophora, 211, 263 
Sorbus, Mountain Ash, 211, 263, 

264, 305, 369, 372 
Sorrel Tree, Oxydendron, 212, 293 
Sour Gum, Nyssa, 212, 291, 371 
Spacing of trees, 180, 321 
Span-worms, see Inchworms 
Species, number of, 202, 206; descrip- 

tion of those in Washington, com- 
piled by B. E. Fernow, 206 

Specimen trees, planting of, 183, 
198, 208, 216, 218, 355 

Sphinxes, 157 
Spiders, 131 
Spikes (flower shapes), 325 
Spindletree, Evonymous, 192, 359 
Spiny Elm caterpillar, 163 
Spinners (moths), 158 

Spir@a, 151, 325, 328, 350, 351, 
3606-371 

Spot diseases, 37 

Spraying, 55, 127, 135, 140, 141 
Spraying machinery, 138; discussion 

of in Yearbook of U. S. Dept. of 
Agriculture, 140; dealers in, r4o 
note 

Springfield, Mass., cost of spraying 
in, 141 

Spruce, Picea, 16, 25, 166, 178, 180, 

193, 203, 209, 215, 228, 373; 
Blue, 242, 366; Caucasian, 243,* 
244; Japanese, 244,* Norway, 
178, 240, 242; Red, 242; White, 
DiI, ait 

Spruce-bud tortrix, 166 
Spruce-bud worm, 166 
Spruce forests in Europe, 148 
Spurge Laurel, Daphne, 359 
Squash-bug, 150 
Stagger Bush, Pieris, 328, 338 
Staghead, 53, 61, 62, 72 
Steeplebush, Spir@a, 328, 350, 370 
Stomach of the plant, 18 
Stonebreak family, Saxifragacee, 

352 
Stool shoots, 193 
Storax family, 354 
Strawberry-bush, Calycanthus, 327, 

357, 308, 370 
Strawberry-bush, Pirus, 212, 297, 

299 * 
Strawberry Tree, Evonymus, 359, 

368 

Index 

Street trees, degrees of light intensity 
needed, 25; aration, 82; height of 
crown from ground, tot; pruning 
while young, 109; spacing, 116, 
180; mechanical injuries, 117; 
guards for, 117; conditions for 
planting, 173, 176, 364; size, 178, 
364; adverse conditions, 199; con- 
siderations in choice, 201; inap- 
propriate species, 203; also 108, 
214, 226, and List, pp. 364-365 

Stuartia, 328, 363, 370 
Styrax, 328, 355 
Suckers, see Water-sprouts 
Suffocation, see Respiration 
Sugar Plum, see Juneberry 
Sulphur, 363 
Sulphur, Flowers of, formula, 146 

note 
Sumach, Rhus, 211, 261, 368, 370- 

372; Dwarf, 262; Osbeck, 262; 
Smooth, 262; Staghorn, 262; 
Venetian, 262 

Sun-scald, 36, 56, 59, 68, 175, 250, 286 
Sunflower, 325 
Surgery, 27, 32 
Swamp Honeysuckle, Azalea, 331 
Swamps, and root respiration, 20 
Swampy soil, trees suitable for, 371 
Sweet Fern, Myrica, 328, 362 
Sweet Gum, Liguidambar, 212, 288, 

305 
Sweet Gale, Myrica, 328, 362 
Sweet Pepperbush, Clethra, 327, 332, 

306, 370, 372 
Sweetbriar, English, 349 
Sweetleaf, Symplocos, 329, 355, 308 
Swift’s arsenate of lead, 135 note 
Sycamore, Platanus, 65, 69, 84, 103, 

212, 298, 299, 364, 370, 371 
Symphoricarpus, Waxberry, Indian 

Currant, Coral Berry, 329, 339, 

366, 368-370, 372 
Symplocos, Buch-Ham, Sweetleaf, 

329, 355, 308 
Syringa, Lilac, 325, 320, 344, 345, 

354, 368, 370, 371 

Tachina flies, 130 
Tamarack, 166, 230 
Tamarisk, Tamarix, 213, 316, 325, 

371, 372; French, 318 *; German, 
317 *; Indian, 319 * 
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Ramarix, 213, 316, 3r7,* 318,° 310," 

325,371, 372 
Tap-root, 171, 178, 199, 284, 285, 

300; see also Root system 
Tarred Paper, Band of, for trapping 

insects, 145 
Taste, standards of, 202 
Taxodium, Bald Cypress, 210, 213, 

Dign Oe ig ie yiat 
iaxus, NEws) 1925210, 4245... 370; 

372 
Temperature, and evaporation, 21 
Teneriffe, Island of, Dragon Trees 

on, 121 
Tennyson, Alfred, Lord, quoted, 275 
Thistle family, 356 
Thorn Tree, Crate@gus, 111, 212, 283, 

306-370, 372; Cockspur, 2 
284; Scarlet, 284; White, 192, 284 

Thrushes, 130 
Thuja, Arborvite or White Cedar, 

210, 215, 210, 371, 373 

Thuyopsis, Tom Thumb or Japanese 
Arborvite, 210, 215, 219,* 371 

Tick Trefoil, Desmodium, 327, 347, 

367, 370 
Tiger-beetles, 131 
Tilia, Linden, Lime Tree or Bass- 

wood, 213, 318, 319, 364, 366, 367, 
371 

Tinea, see Leaf-miners 
Tissues, dead, 6; living, 7, 17, 109; 

mechanical injuries to, 36; healing 
process of injured, 92; leaf-miners 
inside of, 167 

Titi, Leucothde, 333 
Toadstool, 42 
Tobacco, as an insecticide, 142, 149, 

150, 155 
Tom Thumb or Japanese Arbor- 

vite, Thuyopsis, 210, 215, 219,* 

371 
Top dressing, formula, 80; see also 

Fertilizers 
Torreya, California Nutmeg Tree, 

210, 247 
Tortrix, see Leaf-rollers 
Toxylon, Osage Orange, 213, 320 
Tracing-root, 16; see also Root 

system 

Transpiration, see Evaporation. 
Transplanted trees, difference in 

derivation, 34; value of, 170 

391 

Transplanting, replacing of lost 
roots by, 27; adaptation to new 
conditions, 61, 63; favorable con- 
ditions for, 172; proper depth, 173; 
time, 176; size, 177; spacing, 180 

Trapping, as means of combating 
insect pests, 144 

Tree-hoppers, 150 
Tree-life, essential points of, 27 

28 
Tree of Heaven, Ailanthus, 210, 
AGI AK, oy 

Tree-planting, objects of, 198 
Tree-tanglefoot, 145 
Trees and shrubs, confusion between, 

208 
Trimming, distinguished from prun- 
ing, 87 

Trunk, see Bole 
Tsuga, Hemlock, 210, 227, 228, 373; 

see also Pseudotsuga 
Tulip Tree, Liriodendron, 102, 193, 

203, 212, 288, 365, 370 
Tupelo, Nyssa, 212, 291, 371 
Tussock moth, 159 
Twigs, breathing pores in, 20; dying 

of, in old trees, 30; trees and 
shrubs with colored, 367 

“Two, two, fifty,” formula, 127; 
see also ‘Five, five, fifty” 

Two Winged Silver Bell Tree, 355 
Types of flower shapes 325; of trees, 

203, 204 

’ 

Ulmus, Elms, 213, 320-322, 364, 365 
Umbel, 325 
Umbrella Tree, Melia, 210, 260,* 

261 
U.S. Div. of Forestry, Bulletin no. 

17, referred to, 208 

Varnish Tree, Kelreuteria, 210, 258,* 
261, 370 

Verbena family, 363 
Vermorel nozzle, 139, 147 
Viburnum, Snowballs, 192, 324, 320, 

339, 349, 341, 366, 373 
Vireos, 130 
Virgilia, see Cladrastis 
Virginia Willow, Jtea, 352 
Vitex, Chaste Tree, 329, 363, 370 
Vreeland Chemical Company, .135 

note 
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Wahoo, Evonymous, 359, 367 
Wahoo, Ulmus, 321 
Walking-stick, Mantide, 131, 151 
Walnut, Juglans, 16, 102, 154, 171, 

210, 259, 261; Black, 257; English, 
260; White, 257 

Warblers, 130 
Water, taken up by rootlets, 17, 10, 

21, 28; even supply favorable, 
24; use of in transplanting, 174 

Water-sprouts, 53, 590, 100 
Water-supply, deficiency cause of 

death, 30, 31; reduced by pave- 
ments, 33; and winter-killing, 66; 
surplus at root, 58, 59; various 
demands upon, 60; necessary to 
growth, 77, 78; regulation by 
drainage, 79; excluded by grading, 
80; in old age, 121, 123; also 

53, 57, 62, 64, 169, 198, 199, 201, 
206 

Water-works, mechanism of tree 
compared with system of, 18 

Wattle, Acacia; Black, 249; Hairy, 

249 
Wax, covering a wound, 95; formula 

for, 113 mote; used in bridging, 
115; also 167 

Wax Myrtle, Myrica, 328, 362, 369- 

373 
Waxberry, Symphoricarpus, 3209, 

339, 366, 368-370, 372 
Weather, affecting disease, 53, 57, 

64; a consideration in transplant- 
ing, 176 

Weevils, 48, 
Insect pests 

Weigelia, see Diervilla 
Whale-oil soap, see Soap solution 

152, 284; see also 

Index 

White Alder, Clethra, 327, 332, 366, 

370, 372 
White Beam, Sorbus, 264 
White Pine pest from Germany, 37 
White Pine scale, 151 
White Pine weevil, 153 
Whitewash, see Lime wash 
Whitewood, Liriodendron, 212, 288, 

370 
Wild Service Tree, Sorbus, 264 
Willow, Salix, 16, 25, 58, 65, 68, 

E5A—L50, 150; LOL, LOs set aeoies 
365; Kilmarnock, 315; Laurel 
leaf, 316, 365, 371; Weeping, 315; 
White, 315 

Willow-rosette, 48; see also Galls 
Wind, damage from, 31 
Wireworms, 148, 155 
Witch’s broom, 38 
Wood-borers, 49, 152-154, 158, 275 
Wood Honeysuckle, Azalea, 330 
Wood-wasps, 49; see also Insect 

pests 
Wounds, dressing of, 89; healing, 

gi-94; treatment for fresh, 113 
Wrens, 130 

Xolisma, Privet Andromeda, 335 

Yarrow, 324 
Yellow-wood, Cladrastis, 210, 253, 

305 
Yew, Cephalotaxus, 209, 246,* 247; 

Podocar pus, 210, 247; Taxus, 192, 
210, 245,* 370, 372; Lorreya, 210, 
247; English, Taxus, 210, 245,* 
246; Japanese, Taxus, 210, 246 

Zenobia, 335, 372 
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THE AMERICAN NATURE SERIES 
{n the hope of doing something toward furnishing a series where 

the nature-lover can surely find a readable book of high authority, 
the publishers of the American Science Series have begun the publi- 
cation of the American Nature Series. It is the intention that in its 
own way, the new series shall stand on a par with its famous prede- 
cessor. 

The primary object of the new series is to answer questions 
which the contemplation of. Nature is constantly arousing in the 
mind of the unscientific intelligent person. But a collateral object 
will be to give some intelligent notion of the ‘‘causes of things.”’ 

While the codperation of foreign scholars will not be declined, 
the books wiil be under the guarantee of American experts, and gen- 
erally from the American point of view; and where material crowds 
space, preference will be given to American facts over others of not 
more than equal interest. 

The series will be in six divisions : 

1. NATURAL HISTORY 

This division nill consist of two sections. 

Section A. A large popular Natural History in several vol- 
umes, with the topics treated in due proportion, by authors of un- 
questioned authority. 8vo, 74x10 in. 

The books so far publisht in this section are: 

FISHES, by Davin Srarr Jornan, President of the Leland Stanford 
Junior University. $6.00 net; carriage extra. 

AMERICAN INSECTS, by Vernon L. Kettoce, Professor in the 
Leland Stanford Junior University. $5.00 net; carriage extra. 

BIRDS OF THE WORLD. A popular account by Frank H. 
Kwowtton, M.S., Ph.D., Member American Ornithologists 
Union, President Biological Society of Washington, etc., etc., 
with Chapter on Anatomy of Birds by Frepertc A. Lucas, 
Chief Curator Brooklyn Museum of Arts and Sciences, and edited 
by Rosertr Rineway, Curator of Birds, U. S. National Museum. 
$7.00 net; carriage extra. 

Arranged for are: 

SEEDLESS PLANTS, by Georcrt T. Moore, Head of Department 
of Botany, Marine Biological Laboratory, assisted by other spe- 
cialists. 

WILD MAMMALS OF NORTH AMERICA, by C. Harr Mer- 
R1AM, Chief of the United States Biological Survey. 

REPTILES AND BATRACHIANS, by Leonuarp STESNEGER, 
Curator of Reptiles, U. S. National Museum. 
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AMERICAN NATURE SERIES _ (Continued) 

I. NATURAL HISTORY (Continued) 

Section B. A Shorter Natural History, mainly by the Authors 
of Section A, preserving its popular character, its proportional treat- 
ment, and its authority so far asthat can be preserved without its 
fullness. Size not yet determined. 

II. CLASSIFICATION OF NATURE 
1. Library Series, very full descriptions. 8vo. 74x10} in. 

Already publisht: 

NORTH AMERICAN TREES, by N. L. Brrrroy, Director of the 
New York Botanical Garden. $7.00 net; carriage extra. 

FERNS, by Campsett E. Waters, of Johns Hopkins University, 
$3.00 net; by mail, $3.30. 

2. Pocket Series, Identification Books—‘‘ How to Know,”’ brief and 
in portable shape. 

Iii. FUNCTIONS OF NATURE 
These books will treat of the relation of facts to causes and 

effects—of heredity and the relations of organism to environment. 
8vo. 62x8¢ in. 

Already publisht: 

THE BIRD: ITS FORM AND FUNCTION, by C. W. Besse, 
Curator of Birds in the New York Zoological Park. $3.50 net; 
by mail, $3.80. 

Arranged for: 

THF INSECT: ITS FORM AND FUNCTION, by Vernon L. 
Ketioce, Professor in the Leland Stanford Junior University. 

THE FISH: ITS FORM AND FUNCTION, by H. M. Smrru, of 
the U. S. Bureau of Fisheries. 

IV. WORKING WITH NATURE 
How to propagate, develop, care for and depict the plants and 

animals. The volumes in this group cover such a range of subjects 
that it is impracticable to make them of uniform size. 

Already publisht: 

NATURE AND HEALTH, by Epwarp Curtis, Professor Emeritus 
in the College of Physicians and Surgeons. 12mo. $1.25 net; 
by mail, $1.37. 

THE FRESHWATER AQUARIUM AND ITS INHABITANTS. 
A Guide for the Amateur Aquarist, by Orro Ecertine and 
FrepErick Enrenserc. Large 12mo. $2.00 net; by mail, $2.19 

2 



AMERICAN NATURE SERIES (Continued) 

IV. WORKING WITH NATURE (Continued) 

THE LIFE OF A FOSSIL HUNTER, by Cuartes H. Srernserc. 
Large 12mo. $1.60 net: by mail, $1.72. 

SHELL-FISH INDUSTRIKS, by James L. Kettoce, Professor 
in Williams College. $1.75 net; by mail, $1.93. 

THE CARE OF TREES IN LAWN, STREET AND PARK, by 
B. E. Frrnow, Professor of Forestry, University of Toronto. 

Arranged for: 

PHOTOGRAPHING NATURE, by E. R. Sansporn, Photographer 
of the New York Zoological Park. 

CHEMISTRY OF DAILY LIFE, by Henry P. Tausot, Professor 
of Chemistry in the Massachusetts Institute of Technology. 

DOMESTIC ANIMALS, by Wiruiam H. Brewer, Professor 
Emeritus in Yale University. 

INSECTS AND DISEASE, by Rennirz W. Doane, Assistant Pro- 
fessor in the Leland Stanford Junior University. 

V. DIVERSIONS FROM NATURE 
This division will include a wide range of writings not rigidly 

systematic or formal, but written only by authorities of standing. 
Large 12mo. 54x84 in. 

Already publisht: 

INSECT STORIES, by Vernon L. Ketitoce. $1.50 net; by mail, 
$1.62. 

FISH STORIES, by Cuarves F. Hotper and Davin Srarr Jorpan. 
$1.75 net; by mail, $1.87. 

Arranged for, 

HORSE TALK, by Witiiam H. Brewer. 

BIRD NOTES, by C. W. Brerse. 

VI. THE PHILOSOPHY OF NATURE 
A Series of volumes by President Jorpan, of Stanford Univer- 

sity, and Professors Brooks of Johns Hopkins, Luiz of Yale, THom- 
son of Aberdeen, Przipram of Austria, zur Strassen of Germany, 
and eyaers Edited by Professor Kettoce of Leland Stanford. 12mo. 
5EXTS 1 

Arranged for: 

THE STABILITY OF TRUTH, by Davin Srarr Jorpan. 

HENRY HOLT AND COMPANY, New York 
JANUARY, '10. 
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BRITTON’S NORTH AMERICAN TREES 

By NATHANIEL Lorp Brirron, Director-in-Chief of the N. Y. 

Botanical Garden, assisted by J. A. Shafer, Custodian of the 

Museums of the N. Y. Botanical Garden, 775 illustrations, 894 pp., 

$7.00 net. 

The most comprehensive and profusely illustrated single volume 

on the trees known to grow independently of cultivation in North 

America north of the West Indies and Mexico, With a minimum of 

technical terms, a glossary of the botanical terms, keys for identifica- 

tion and a 29-page index. 

‘* This splendid book.”—7he Dia, 

“Tt is a most thoroly admirable book, and one which I shall find personally 
of the greatest use. There is nothing of the kind better in any language 

either in method or appearance of text.’’—President Davip STARR JORDAN, 

Leland Stanford University. 

‘““This superb volume. . . Seldom does one find a book which merits 

more enthusiastic enconiums than this. No slightest aspect of the subject un- 

touched ; yet there is not a superfluous phrase, scarcely a superfluous word. . 

Invaluable to all serious students. . . Excellent paper, admirable type and 

abundant illustrations.” —Providence Journal. 

KERNER AND OLIVER’S NATURAL 

HISTORY OF PLANTS. 

From the German of ANTON KERNER VON MARILAUN, Professor 

of Botany in the University of Vienna, by F. W. OLIVER, Quain 

Professor of Botany in University College, London, with the assist- 

ance of MARIAN BusH and Mary E, Ewart. 4to. 2 vols. The 

set, $11.00 net. 

A work for reference or continuous reading, at once popular and, 

in the modern sense, thoroly scientific. The new edition is prac- 

tically identical with the former four-volume edition except that the 

colored plates in the latter have been omitted. The wood engravings, 

over two thousand in number, have been retained. 

‘““ Professor Kerner has brought the most recent researches within reach of 

the intelligent reader, and in a style so charming that even the professional] 

teacher may learn a lesson in the art of presentation.”—Prof. Joun M. 

Courter, in Tue Dia. 

Prospectuses of the above on request. 

HENRY WOLT AND? COMP 
34 West 33D St. New York 



Ferns of the Northeastern States 

By CamMpsBELL E. WATERS. 302 pp. Square 8vo, with 200 

illustrations, mostly from photographs. Boxed, $3.00, we¢; 

by mail, $3.34. 

Thoroughly authoritative, yet popular in style, it covers all the ferns 
in the region embraced either in Britton’s or in Gray’s Manuals. Con- 
tains Analytical Keys based both on the Stalks and on the Fructification. 

‘© This book is likely to prove the leading popular work on ferns. Wo 
finer examples of fern photography have ever been produced. Dr, Waters 
brings to his work fifteen years of experience in field and herbarium 

study, and the book may be expected to prove of permanent scientific 
value as well as to satisfy a want which existing treatises have but imper- 
fectly filled.’—Plant World. 

Mushrooms 

By GrorGe F. ATKINSON. With 230 illustrations from photo- 

graphs, including 15 colored plates. 320 pp. 8vo. $3.00, 

net; by mail, $3.23. 

Mushrooms, edible, poisonous, etc. With recipes for cooking 

by Mrs S. T. Rorer, and the chemistry and toxicology of mush- 

rooms by J. F. Clark. 

“Tt would be difficult to conceive of a more attractive and useful 
Sook,”’—Educational Review. 

Atkinson’s College Botany 
By GrorGe F. ATKINSON, Professor in Cornell University. 

Xvi+737 pp. 8vo. $2.00. 

This book is the result of a revision and elaboration of the author’s 
‘Elementary Botany.”? The general plan of the parts on physiology and 
general morphology remains unchanged. Considerable new matter has 
been added, however, in the physiological part, especially on the subjects 

of nutrition and digestion, and the subject of the morphology of fertiliza- 

tion in the gymnosperms and angiosperms has been revised to bring this 

abreast of the discoveries of the past few years. The greatest improve- 

ment has been 1n the complete reorganization, rewriting, and elaboration 

of the part dealing with ecology, which has been made possible by studies 

of recent years, so that the subject can be presented in a more logical and 

coherent form, 

HENRY HOLT & CO. 376 Wabash Avenuc, chicago 
VIII, °o5 



Kellogg’s Darwinism Today 

By Vernon L. Kextocc, Professor in the Leland Stanford 

University. 395 pp. 8vo. $2.00, net. Postage 15 cents. 

A simple and concise discussion for the educated layman 
of present-day scientific criticism of the Darwinian selection 
theories, together with concise accounts of the other more im- 
portant proposed auxiliary and alternative theories of species- 
forming. 

President David Starr Jordan in The Dial:—Its value can- 
not be over-estimated. A book the student must have at hand 
at all times, and it takes the place of a whole library. No 
other writer has attempted to gather together the scattered 
literature of this vast subject, and none has subjected this 
literature to such uniformly trenchant and uniformly kindly 
criticism. An investigator of the first rank, and master of 
a clear and forceful literary style. 

New York Sun:—Can write in English as brightly and as 
clearly as the old-time Frenchmen. ... In his text he explains 
the controversy so that the plain man may understand it, while 
in the notes he adduces the evidence that the specialist re- 
quires. ... A brilliant book that deserves general attention. 

Locy’s Biology and Its Makers 
By Witu1am A. Locy, Professor in Northwestern University. 

460 pp. 8vo. $2.75, net. By mail, $2.88. 

An untechnical account of the rise and progress of biology; 
written around the lives of the great leaders, with bibliography 
and index. The 123 illustrations include portraits, many of 
them rare, of nearly all the founders of biology. The book is 
divided into two parts: Part I dealing with the sources of 
biological ideas except those of Organic Evolution, and Part 
II devoting itself wholly to Evolution. 

The Dial:—It is entertainingly written, and, better than any 
other existing single work in any language, gives the layman a 
clear idea of the scope and development of the broad science 
of biology. 

The Nation:—Whether the reader be layman, or a college 
student, or a biologist whose life work is nearing completion, 
this summary of achievements will be an inspiration. Intro- 
duces us in a charming way to the human side of the scientists. 
A well chosen reading list, an excellent index. 

HENRY HOLT AND COMPANY 
PUBLISHERS NEW YORK 



E. RAY LANKESTER’S EXTINCT ANIMALS 

By Prof. E. Ray Lanxkester, F.R.S., Keeper of the Natural 

History Department of the British Museum, Author of ‘‘ The 
Advancement of Science” and ‘‘A Treatise of Zodlogy.” 
With numerous illustrations. $1.75 net; by mail, $1.93. 

An interesting book by a high authority, based on a course 

of his successful, popular lectures. His narrative is well 

unified and developed, and his style so simple that children 

as well as older folk may enjoy the work. The illustrations 

are unusually effective. 

lV. Y. Sun:—A charming book ... showing that the greatest learning 

can be combined with the utmost simplicity of expression ...a book 

of intense interest ... the pictures are skilfully arranged to elucidate 

the text. 

iV. Y. Globe:—A great deal more lively than it sounds. ... Huxley 

himself could not have talked more instructively in such simple 

language. 

N.Y. Tribune :—Opens up a world of new interest, popular rathel 

than technical. 

E. RAY LANKESTER’S THE KINGDOM OF MAN 

“ Nature’s Insurgent Son”; ‘‘The Advance of Science— 

1881-1906 ”; ‘‘ Nature’s Revenges—The Sleeping Sickness.” 

$1.40 net ; by mail, $1 52. 

A readable and pictorial survey, brief but nevertheless 

accurate, of the recent progress in the many branches of 
science—all leading towards the realization of man’s king 
dom—the conquest and control of nature. 

H. JI. Brock in a three-column notice in the New York Times Saturday 

Review.—An impressive statement of human progress in knowledge 

and power by a conservative scientist who believes man soon able to 

eliminate disease... exceedingly interesting ...it gathers into a 

very small compass and presents sharply to the layman an immensely 

impressive set of facts and ideas. 

a*, If the reader will send his name and address, the publishers wil 
send, from time to time, information regarding their new books. 

PEN RY HOLT AND’ COMPANY 

34 WEST 33d STREET NEW YORK 
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