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OW THAT THE CYCLOPEDIA OF AMERICAN HORTICULTURE 

is completed, it is due the reader that some information be given him 

of the methods by which it has been made and of the resources that 

have been at command. It is due to the Editor that he be allowed to 

state his own point of view in respect to the meaning of the work. 

These remarks are made in no feeling of personal pride, for the writer 

is keenly aware of the many shortcomings of the book; but they may 

acquaint the reader with some of the difficulties with which such work 

is attended, and they may be suggestive to those who may desire to prosecute similar 

studies. 

RETROSPECT 

I. THE PROJECT 

The most difficult part of the making of a cyclopedia is to project it. Its scope 

and point of view must be determined before a stroke of actual work is done. This 

much done, the remainder is labor rather than diffieulty. The lay-out of the enter- 

prise cannot be made in a day. It is a matter of slow growth. One must have a 

mental picture of the entire field and must calculate the resources. The plan once 

perfected, it remains only to work out detail after detail, taking up the tasks as they 

come, not caring nor even daring to look forward to the work that piles mountain high 

farther down the alphabet. 

So far as the Cyclopedia of American Horticulture is concerned, the Editor had 

resolved and reviewed the enterprise for more than ten years. The first suggestion 

was a vague idea that a comprehensive work was needed. There were several hundred 

special works on American horticulture. Some subjects were well worked; others 

were untouched. There was no means of determining the extent of our wealth in 

eultivated plants. There were no suggestions, even, as to what that wealth might be. 

No survey had been made. Only a full inventory can tell us whether we are rich or 

poor; it gives us a scale by which to measure progress. 

The first tangible result of this desire for some comprehensive view of American 

horticulture was the publication of “Annals of Horticulture for 1889.” Some years 

before this time an endeavor had been made to interest a publisher in the project, 

but without success. This annual volume was designed to be “a witness of passing 

events and a record of progress.” Five years these annual volumes were issued, the 

last one containing a summary sketch of horticulture at the World’s Fair, at which 

was made the greatest sinele effort to display our hortieultural achievements and 

possibilities. In these annual volumes all the new plants and tools and movements 

of the year were intended to be recorded. Special investigations were made for 

some of the volumes. The issue for 1889 contained a list of all the kitchen-garden 

vegetables sold in North America in that year; that for 1891 contained a census 

of all the native plants which had been introduced into cultivation, showing that 

2,416 species had become known to the horticulturist in Europe or America, although 

(v) 
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many of these probably were not then in cultivation; that for 1892 made an annotated 

inventory of the varieties of apples that had been and were in cultivation in North 

America, showing that 878 varieties were actually offered for sale by American nur- 

serymen in that year. But these volumes were isolated; they picked up the work 

piece by piece, An inventory of the whole field, critically and laboriously made, was 

needed before mere annals of yearly progress could signify much. We needed to know 

our status; thereafter chronicles would have a meaning. 

From 1893, attention was given to the larger and comprehensive effort. A gar- 

den herbarium had to be made, for there was none in the country. The first plant 

had been put into this herbarium in 1889; it was a mere sprig of the greenhouse 

shrub Boronia megastigma. There are difficulties in making a garden herbarium : 

there are no professional collectors and one cannot buy specimens ; many cultivated 

plants are too valuable to allow of specimens to be made. This herbarium now has 

more than 12,000 mounted specimens. Although small, nevertheless it has been in- 

valuable. If it does not show nearly all the species, it shows the range of variation 

in some, and thereby suggests what may take place in all. It also shows what is 

actually cultivated under a given name, whether that name be correct or not. 

Trial excursions were made into the evolution of various perplexed garden plants. 

Some of these essays have been published. Out of these efforts grew the volume, 

“Sketch of the Evolution of Our Native Fruits.” The study of garden plants is a 

different subject from the study of wild plants. Mere descriptions are often of little 

value. The plant may have been bred away from the description within a decade. 

Specific descriptions of many of the common garden plants do not exist in books: the 

plants are not species in the book sense. 

American horticultural books must be collected, for the comprehensive work, if it 

came, must contain American advice. One must know the range of New World ex- 

perience and the occidental point of view. It has been the misfortune of many Ameri- 

can writings that they have drawn too heavily from the experience of the Old World. 

Once this was necessary, but now it is tine to break away. Fifty authors have written 

on viticulture in America, yet scarcely one has caught the spirit of the American grape- 

growing. Nearly twenty years of collecting by the Editor has brought together the 

completest library of American horticultural books. 

The details entering into any comprehensive cyclopedia of horticulture are astonish- 
ing in number and variety. Consider some of the items: More than 10,000 species of 
plants in cultivation; almost every important species phenomenally variable, sometimes 
running into thousands of forms; every species requiring its own soil and treatment, 
and sometimes even minor varieties differing in these requirements; limitless differences 
in soils and climates in our great domain, every difference modifying the plants or their 
requirements; a different ideal in plant-growing and plant-breeding in the mind of 
every good plant-grower; as many different kinds of experience as there are men; many 
of these men not facile with the pen, although full of wholesome facet and experience; 
the species described in books which deal with the four corners of the earth; very few 
botanists who have given much attention to the domestic flora. 

It was desired that the Cyclopedia be new—brand-new from start to finish. The 
illustrations were to be newly made; the cultural suggestions written directly for the 
oceasion from American experience, and often presented from more than one point of 
view; few of the precedents of former cyclopedias to be followed ; all matters to be 
worked up by experts and from sources as nearly as possible original. Of course it 
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has been impossible to reach the ideals. There are limitations of expense and time as 

well as of capability : for it is yet a question whether our new country is ready for such 

a laborious work. 

In America there has been but one eyclopedic work on horticulture, Hendersou’s 

“Handbook of Plants,” 1881; second edition, 1890. This is in one volume. The most 

complete similar recent work in the English language is Nicholson’s “Illustrated Dic- 

tionary of Gardening,” four volumes, 1884-87. It is the work of the talented ex-Curator 

of the Royal Botanie Gardens at Kew, England. Mottet’s French edition of Nicholson, 

five volumes, 1892-99, is the largest modern eyclopedia of horticulture, and the only one 

which excels in size the present American venture. Another popular English work in 

one volume is Wright & Dewavr’s revision of “Johnson’s Gardener’s Dictionary,” 1894. 

Another recent French work, also in one volume, is Bois’ “ Dictionnaire d’ Horticulture,” 

1893-99, with colored pictures printed in the text. In German is Riimpler’s "Illus- 

triertes Gartenbau- Lexikon,” in one volume, with a recent new edition; also Siebert & 

Voss’ “Vilmorin’s Blumengiirtnere,” one volume of text and one of plates, 1896, the 

most eritical of all similar works. In judging the American work, the reader must 

bear in mind that there is really no eritieal horticultural-botanical writing in this coun- 

try back of the present decade. The present Cyclopedia reflects the imperfection of our 

literature as well as the shortcomings of the Editor. 

Il. THE OFFICE DETAILS 

Before the actual writing was begun, other cyclopedias were searched for sugges- 

tions of subjects to be inserted. Also, a ecard index was made to portraits of plants in 

the leading horticultural and botanical serials, to descriptions of plants in current publi- 

cations, to monographs, and to the names of leading horticultural varieties in some of 

the larger groups. This card index grew during the progress of the work, and it now 

comprises about 35,000 ecards. 

The ‘trade lists” were also made. These lists were intended to afford a record of 

the plants actually in cultivation in North America north of Mexico. Catalogues of 

more than one hundred leading seedsmen, florists, and nurserymen were cut up, and all 

the information respecting the various genera pasted on yellow sheets of standard letter- 

paper size. Thus, on one sheet, or one set of sheets, would be all the entries on Abies, 

Bocconia, Saxifraga, and the like. On these ‘trade lists” were made notes respecting 

persons who are skilled in the culture of the particular plants, together with extracts 

from letters, items of experience, and other incidental information. The name of the 

eatalogue from which the cuttings were made was preserved, in order that doubtful 

questions might be traced. In special groups, it has been impossible to determine 

just what species are in cultivation because they are not all recorded in printed eata- 

logues and they are known chiefly to a few fanciers or collectors. This limitation is 

particularly apparent in orchids; also in such large special genera as Acacia and Eu- 

ealyptus. In such eases it is practically impossible to make complete lists, and it is 

probably scarcely worth while to make the effort; but all the species that are generally 

known are almost sure to have been recorded. Since the Cyclopedia is designed as a 

permanent work of reference, mere horticultural varieties have been omitted, as a rule; 

but an effort has been made to indieate the dominant types or races, the evolution 

of garden favorites, the good and bad “points” of important variations, and to sug- 

gest possible lines of progress. 
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These trade lists were “standardized” in order to determine the proper nomenclature 

for the various entries; for Virgilia had to be brought forward to Cladrastis and Amian- 

thium placed with Zygadenus. This preliminary work had to be done with care. It 

necessitated, also, the adoption of some one work as a standard; and the only work 

which covered the field and answered other requirements is Index Kewensis. This work 

has been followed in the main, although every contributor has been free to express his 

own ideas of genera and species, and the recent monographs have been followed for 

special groups. 

The work for a whole letter—as the letter A—was laid out in advance. The gen- 

eral theory was to assign every article to an authoritative writer. Articles that could not 

be assigned, or for which no person would hold himself responsible, fell to the editors. 

It therefore happened that many of the most critical puzzles fell to the office. On very 

important subjects, two to six persons were asked to contribute. If these persons wrote 

from experience, no effort was made to cause their statements to be uniform, although it 

was desired that they should harmonize whenever possible. It was desired that the 

work have personality, for this is vitality. In horticultural matters there is no final 

opinion. 

The articles have been written by busy men. Serious delays have resulted in 

securing the manuseripts; and yet the Editor must express his gratification with the 

general promptness of the contributors. With scarcely an exception, the collaborators 

have seemed to feel a personal responsibility in the success of the undertaking. The 

manuscripts have been much edited, yet they have not been copied. Not a single par- 

cel is known to have been lost in the express or mails. The Cyclopedia has had a 

patient printer. On all kinds and sizes of paper, and in every style of script, with 

cabalistic editorial marks in pencil and in inks of various colors, these manuscripts have 

gone to the compositor. Returning from the printer, they have been sorted and filed, 

and finally tied in bundles, in which condition they now constitute a part of the archives 

of the Cyclopedia. 

Usually the printer received copy for one letter at a time. In large letters, as C, 

P, 8, one section—as Ca, Po, St—comprised one sending, for it has been impossible to 

keep far ahead of the compositors. When all the manuscript was received from the 

various writers, eyclopedie works were consulted to see that no entries were omitted. The 

titles of all entries were copied when the manuscripts went to the printer, and the entries 

were checked off when they appeared in galleys and pages. Failure to check up entries 
in the letter A resulted in the loss of the article “ Aubrietia,” and the plate had to be 
recast in order to insert it. 

The type-matter was first seen in “galleys” on green paper, with the cuts separate, 
known in the office as “the long green.” Six proofs were received by the Editor, who 
sent four or five of them to specialists on the various subjects. Every line in the work 
has been read in the proof by experts. It requires from a week to ten days to get back 
the proofs from the various readers. The matter is then made up into pages, and read 
again. It is then cast, and the final proofs are placed on file. The galley proofs are gone 
over several times by the Editor, aside from the regular reading, each time for a specific 
purpose: once for alphabetic order of the entries; once for spelling of names; once for 
aceent marks; ounce for signatures to the articles: once for references to the euts; onee 
for legends to the cuts; onee for general style. A full page of the Cyelopedia contains 
14,000 pieces of metal. The reader will be lenient when he finds a misplaced letter. 
A clerk was employed to verify all references by hunting up the references themselves. 
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In the “make-up” it is an inviolable rule that wherever the book opens, an en- 
graving will be seen. Adherence to this rule has made trouble in some cases. In one 

lustance if was neeessary to have a new cut made after the forms were made up, and to 

renumber the legends of more than one hundred pictures. The mechanical make-up 
was in the hands of I. B. Kraybill, foreman of the composing-room of the Mt. Pleasant 

Press, who gave the work loving and thoughtful care until, in the letter T, he was 
ealled to lay down his labors. The Editor hopes that the reader will regard his memory 
whenever the arrangement of the pictures is a source of satisfaction and pleasure. 

The Cyclopedia has been edited in a room eighteen feet square, kindly allowed 

for this use by Cornell University. In this room were two long tables, which 

allowed of the disposition of imanuscripts and pictures in delightful abandon; 

the garden herbarinin of Cornell University; and a large collection of books, mostly 

loaned from the Library of Cornell University. Aside from monographs, botanical 

manuals, local floras, horticultural handbooks, dictionaries, the following works were 

on the shelves: Index Kewensis (intended to contain all species of flowering plants 

down to 1885—about 125,000 names); Bentham and Hooker’s Genera Plantarum ; 

Engler and Prantl’s Natitirlichen Pflanzenfamilien ; DeCandolle’s Prodromus (17 vol- 

umes), and his Monographie Phanerogamarum (9 volumes thus far); the Kew List 

of new species introduced into cultivation between 1876 and 1896. Next in import- 

ance were the periodicals, containing perhaps 50,000 pictures of plants, many of them 

colored and mostly authentic. First rank must be accorded the peeriess Curtis’ Bo- 

tanical Magazine, with its 125 volumes, containing over 7,600 colored plates. Edwards’ 

Botanical Register, Loddiges’ Botanical Cabinet, L’Hlustration Horticole, Flore des 

Serres, Paxton’s Magazine, Revue Horticole and The Garden are extensive works 

provided with colored plates, for details of which the reader may consult Vol. I, pp. 

xvii and xviii. Less extended periodicals containing colored plates have been used, 

as The Botanist by Maund, The Florist and Pomologist, Knowles & Westeott’s Floral 

Cabinet, Meehan’s Monthly and an incomplete set of Gartenflora and Revue 

d’Hortieulture Belge. Of horticultural periodicals not containing colored plates, the 

Gardeners’ Chronicle is a great store of botanical knowledge, being published since 

1841. It is full of botanical monographs of garden genera, and is a rich repository of 

description of new species. <A complete set of the Journal of Horticulture has been 

available and all the pictures in its third series have been indexed. Of American 

periodicals, Garden and Forest, American Gardening, American Florist, Florists’ 

Exchange, Florists’ Review and Gardening have been very helpful. 

The three most useful bibliographical works on botany have been Pritzel’s Thesau- 

rus, Jackson’s Guide to the Literature of Botany, and the Catalogue of the Kew Library. 

About two dozen eyclopedic works were thoroughly examined and kept at hand for 

various periods, as those of Nicholson, Mottet, Siebert and Voss; the Bois’ Diction- 

naire d’Horticulture, Johnson’s Gardener’s Dictionary, Paxton’s Botanieal Dictionary, 

Riimpler’s Tllustriertes Gartenbau - Lexikon, London’s Encyclopedia of Gardening, 

Lindley and Moore’s Treasury of Botany and various editions of the prototype of 

all such undertakings,— Philip Miller’s Gardener’s Dictionary. The floras of foreien 

countries have been as indispensable as those of America. Flora Capensis (4 vols. thus 

far), Flora Australiensis (7 vols.) and the Flora of British India (7 vols.), have been 

used the most. On European plants, Koch’s Synopsis Flor Germanice et Helvetica, 

Grenier & Gordon’s Flore de France, Ledebour’s Flora Rossiea, and Bentham’s 

Illustrated Handbook of the British Flora, and others, have been constantly at hand. 
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On Asiatic plants the following have been studied: Boissier’s Flora Orientalis, 

Post’s Flora of Syria, Palestine and Sinai, Siebold and Zucearini’s Flora Japonica, 

Franchet & Savatier’s Enumeratio Plantarum Japonicarum, Maximowicz’s Diagnoses 

Plantarum Asiaticarum and Diagnoses Plantarum Japonice, Bentham’s Flora Hong- 

kongensis, Forbes & Hemsley’s Flora of China in vol. 23 of the Journal of the Linnean 

Soc., Blanco’s sumptuous Flora de Filipinas, Baker’s Flora of Mauritius and the Sey- 

chelles, and Hooker’s Flora of British India. 

The office force consisted of the Editor and Associate Editor, the latter giving all his 

time to the work for four years. For a time, Alfred Rehder was employed at the Ar- 

nold Arboretum, near Boston, to work on the hardy trees and shrubs. For two months 

F. W. Barelay, a former student at the Massachusetts Aericultural College and now 

gardener for C. A. Griscom, Haverford, Pennsylvania, joined the office at Ithaca, giving 

most of his attention to herbaceous plants. Heinrich Hasselbring, graduate of Cornell 

University and trained as a florist, joined the office force for a time, devoting his 

attention mostly to orchids. No other writers have been employed otherwise than as 

contributors. The Associate Editor has had particular charge of indexes, trade lists, 

bibliographical matters, and editing of manuscripts. Aside from constructive and ad- 

ministrative matters, the Editor has had special charge of illustrations, proof-reading, 

arrangements with contributors and the make-up of the galleys into pages. He has 

read every line of the work, much of it several times over. The Editor desires to 

express his appreciation of the aid which the Associate Editor, Wilhelm Miller, has 

rendered to him and to the Cyelopedia. With unbounded zeal, persistent industry and 

painstaking thoroughness, he has given his best effort to the work from start to 

finish. 

The pictures have been made by a score and more of artists. With the exception of 

the fifty half-tone full-page plates, they are all line drawings. The greater part of 

these drawings have been made from the living plants or other objects. Many have 

been drawn from photographs, of which a large collection was made. Some have 

been composed from combined suggestions of authoritative prints. botanical specimens, 

and other information. Some of the pictures are from the American Garden, having 

been made for that journal in the years 1890 to 1898, under the supervision of the 

present Editor. These engravings passed into the hands of the J. Horace McFarland 

Company, and by this company have been used for the present publishers. A 

number of the cuts have been borrowed from the Cornell University Experiment 

Station. Some of the illustrations are those used in the books in which the Editor is 

interested and which are published by The Macmillan Company. The pictures are 

intended to represent the average excellence of the plants, and, therefore, they are not 

idealized. The artists who have made the largest number of illustrations directly for 

the Cyclopedia are: Charles W. Furlong and W. C. Baker, Instructors in Drawing in 

Cornell University; E. N. Fischer and C. H. L. Gebfert, Jamaica Plain, Mass., who had 

access to the Arnold Arboretum; Miss H. A. Wood, Kineston, Jamaica, West Indies, 

who has drawn tropical economic plants; G. R. Chamberlain, who has drawn many 

plants, particularly annuals, in the gardens of Cornell University; Miss R. M. 

Huntington, who had access to the gardens at Smith College, Northampton, Mass.; 

Mrs. K. C. Davis and Miss Marie L. Robertson (now Mrs. B. M. Dugegar), then at Ithaca, 

N.Y. The artistic work has been aided at almost every point by the personal interest 

of J. Horace McFarland, proprietor of the Mt. Pleasant Press, Harrisburg, Pa., where 
the type-setting and presswork have been done. Himself an expert photographer, 
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Mr. MeFarland has given freely of photographs and advice; and he has also overseen 
the mechanical construction of the Cyclopedia with rare devotion and skill. 

Il, HOW A GENUS IS WRITTEN UP 

The method of writing up a genus differs with the various writers. The Editor 

can speak only for himself, but the frequency with which persons ask for a specific 

method of procedure suggests that a brief narrative may be useful to students. 

The first question that arises when a new genus is to be written up is the num- 

ber of species to be aceounted for. The “trade lst” and the eard index are con- 

sulted, and a list is made of all the species that are to be included in the account. 

The writer first standardizes the names with Index Kewensis as a working. basis, 

and then consults some aualytic account of the genus itself, as Bentham and 

Hooker’s Genera Plantarum, and Engler and Prantl’s Natiirlichen Pflanzenfamilien. 

Herbarium specimens are examined. A characterization is made of the genus. All 

available works are consulted for suggestions as to its horticultural and economic 

importance. 

Then follows the really important part of the undertaking—the accounting for 

all the species. All monographs of the genus are consulted; herbarium specimens 

ave studied in detail; horticultural eyclopedias and handbooks are searched for descrip- 

tive notes of the species. Every effort is made to understand the speeies as a whole 

before any one species is actually described, for in this eyclopedia the species are com- 

pared and contrasted, not arranged alphabetically. A key to all the species must be 

outlined before the work of description can be undertaken. This means that every 

species must be studied and properly classified. This making of the key or elassifi- 

cation comprises more than half the average work of writing up the various genera. 

Cultivated plants come from many parts of the world. In many eases no single account 

of the genus contains all the species. One or two species from outlying regions may 

not fit into any scheme of classification made in the books. The descriptions of them 

may be inadequate. Often a whole day will be spent in the endeavor to find characters 

that will allow these outlying species to be ineluded in a common key. Moreover, 

botanical keys are often too minute and technical to be used in a horticultural work. 

The key-scheme once made, the description of the species is drawn from every available 

source;—from specimens and personal experience when possible; from authoritative 

monographs; from horticultural journals and treatises; from notes sent by correspond- 

ents; from the information contained in trade catalogues. On doubtful points corre- 

spondence is opened with persons who know the plants, particularly with those who 

advertise the given kinds. The fulness of the descriptions will depend on how difficult 

the plants are to distinguish anc how important the group is to the cultivator. It has 

been the custom with the Editor to work mostly with bare outlines at first, afterwards 

filling in the matters of secondary and incidental importance from subsequent reading 

and investigation. It has been the custom of the Associate Editor to devour and 

digest all the incidentals, as well as the fundamentals, before beginning the writing. 

In the editing of manuscripts, the first effort is to determine whether the author 

has accounted for all the names in the trade. Too often the troublesome names have 

been omitted, although he worked from lists sent from the Cyclopedia office. These 

omitted names must be inserted, often necessitating the entire reconstruction of the 

classificatory scheme. The second attention is given to the scheme itself, to see that it 
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is properly codrdinated or balanced; for a scheme is of no value unless the coordinate 

parts are contrasts of similar characters. Yet the failure to coordinate the keys was 

common, particularly in the earlier part of the work. For example, there is no service 

in the key that runs 
A. Lys. long-lanceolate, entire 

AA. Fls. blue, in long racemes 

and yet it has been constantly necessary to eliminate examples of this type. The third 

effort in the editing of manuscripts is the revision of nomenclature, for uniformity i 

this matter is of the utmost editorial importance. The fourth effort is to look up and 

insert all references to portraits of the plants. Beyond these efforts, the editing of the 

manuseripts had to do chiefly with matters of literary form. 

To the looker-on, the actual writing of the articles may appear to be the larger 

part of the work. Asa matter of fact, however, it has required more labor to secure 

articles from correspondents than it would have required to have written them ourselves. 

This is not because correspondents have been negligent, but because of the inherent 

difficulties of doing work at long range. The value of the material, however, is vastly 

improved and broadened because of the number of persons who have been engaged 

in preparing it. It is probable that two-thirds of the labor in preparing the Cyclo- 

pedia has been of a character that is not directly productive of written articles,—as 

correspondence, keeping of accounts, filing of material, securing illustrations, proof- 

reading. 

PROSPECT 

The Editor hopes that this Cyclopedia will never be revised. If new issues are 

called for, mere errors should be corrected; but beyond this, the plates should be left 

as they are, for it is the purpose of the book to make a record of North American horti- 

culture as it exists at the opening of the twentieth century. It is hoped that subsequent 

progress may be recorded in annual supplemental volumes. It is planned to issue each 

year a supplement of say 75 to 100 pages, in the same size of page as the present book, 

with cumulative index, in paper covers; every five years these supplements may be com- 

pleted into a volume. They should record the introductions of new plants and methods, 

contain revisions of important genera, encourage historical studies, and make reviews of 

the tendencies of plant culture in North America. The manuscript for the first two 

proposed supplements is already prepared. The first is a complete key to all the fami- 

lies and genera in the Cyclopedia, designed to enable the student to run down any 

species that he may have in hand. It was hoped that this key could be printed as a 

supplement to Volume IV, but the size of the volume forbids it. The second mann- 

seript is a bibhography of the North American book writings on horticulture. These 

supplements are not definitely promised, but they will be made if there is sufficient 
demand for them. 

It may not be out of place for the Editor to indicate what he conceives to be the 

most important features of the general plan of the Cyclopedia. 
(1) The book represents a living horticulture. It has attempted to aecount for the 

species that are actually in cultivation in the country, rather than those that chance to 
have been described or pictured in other cyelopedias or in periodical publications. The 
best way of determining what plants are actually iu cultivation is to make a list of 
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those that are offered for sale within a space of ten or fifteen years, supplemented with 

lists submitted by actual cultivators. It is not the fact that these plants are bought and 

sold that is important, but the fact that they are in cultivation at the present time in 

this country. These lists give us a census of our horticultural resources. A species- 

name which oecurs in trade lists must be rnn down and inserted. Not knowingly 

has any been omitted. 

(2) The species ave compared and contrasted, as well as described. In all genera 

containiug several species, keys or classificatory schemes have been devised. This 

makes it incumbent upon the writer that he understand each species, not merely copy 

a deseription of it. It enables the reader to name the species he has in hand. It 

is an analytic rather than a compilatory method. The reader will be surprised to know 

how much labor the mere introduction of keys has added to the making of the book. It 

has certainly more than doubled the labor. The Editor believes that he could make the 

entire Cyclopedia in two years’ time if all the species were to be arranged alphabetically 

under the genus and without introductory keys. 

(3) The leading articles are signed with the name of the writer. Thereby is 

responsibility fixed and due eredit given. The chief value of the signed article, how- 

ever, 1s the faet that it gives personality to the writings and presents a wide range of 

experience and achievement. It is singularly gratifying that horticulturists and botan- 

ists have responded with the greatest good will to the repeated calls for help. Their 

inspiration has saved the book. The botany of large and difficult groups has been 

placed bodily in the hands of specialists. The number of contributors is large and has 

grown with each volume. More than 450 persons have aided in the making of the 

Cyclopedia. The great number of signed articles gives the work a somewhat hetero- 

geneous character, and this may be considered by some persons to be a disadvantage; 

but the Editor has not aecepted the current idea that a eyelopedia must necessarily be 

uniform and consistent in its treatment of various and unlike subjects. 

(4) The book is primarily a cyelopedia of horticulture, rather than of gardening. 

It has endeavored to catch the large-area and commercial spirit of North American 

plant culture, while still holding to the many and varied amateur interests. Not all 

the entries are names of plants. 

(5) It has attempted to represent plants as hving and growing things that are 

still undergoing evolution. It has tried to indicate the range and extent of variation, 

rather than to treat plant-names as representing entities in nature. Whenever possible 

it has been the purpose to suggest the general lines of evolution in the important 

groups. This has introduced the historical method of treatment. Of course only the 

merest touch can be had with these subjects, because knowledge of them is yet to 

come; but it is hoped that the sympathetic reader will feel the drift of an evolutionary 

motive. 

Other points of view that seem to the Editor to be important are: The effort to 

present a new set of horticultural pictures; to give biographies of persons who have 

had an important influence on the trend of American horticulture; to present geo- 

graphical and historical subjects; to give special attention to tropical and subtropical 

economic plants; to cite freely references to literature. 

It must be admitted that the foregoing categories are ideals. At all points, it is 

feared, the accomplishment has fallen far short of the purpose. The Editor would 

like to do the work all over again, so many are the improvements that might be made. 

One must make a book in order to learn how to make it. The work has grown as it 
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has progressed. At first it was intended to make a three-volume cyclopedia, but before 

the first volume was half written it was found that a fourth volume must be added in 

order to present the subject adequately. The observant reader will discover that the 

letter A is treated on the three-volume basis. The article “Apple” is wholly inade- 

quate, but partial penance is done under “Pomology.” The article “Asparagus” is 

the first that began to feel the fuller and larger treatment. Whatever usefulness the 

Cyclopedia may have has been rendered possible by the liberal policy of the publishers 

with whom it has been a joy and an inspiration to work. 

The actual writing on the Cyelopedia was begun in January, 1899. A year had 

then been spent in making indexes and collecting data. The proof of the letter Z 

was received December 31, 1901. On the 8th of January, 1902, the Cyclopedia office 

was vacated. It was asad parting. The pleasantest associations of a pleasant life had 

come to a finish. We knew that it was a turning-point. Hundreds of books had be- 

come familiar friends. We would never see them all together again. Like a child, the 

Cyclopedia had grown. Like the mature youth, it had left us. It was no longer ours. 

L. H. BAILEY. 
Irnaca, New York, 

January 11, 1902 
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COLLABORATORS 

I. LIST OF CONTRIBUTORS TO 

*The asterisk designates the contributors to the fourth volume, 

and in other waus. 

*Apeus, Gro, Bs, Asst, Hortienlturist, KK. 1. 

Exp. Sta., Kingston, R. I. (Rhode Island. 

Rhubarb.) 

*Apams, J. W., Nurseryman, Springfield, Mass. 

(Stephanandra, Viburnum.) 

“ALLEN, C. L., Author of “Bulbs and Tuberous- 

rooted Plants,” Floral Park, N. Y. (Tulipa.) 

AMES, OAKES, Asst. Dir. Botanie Garden, and 

Instructor in Botany in Harvard Univ., Cam- 

bridge, Mass. (Screral genera of orchids.) 

ANprEWs, D. M., Nurseryman, Boulder, Colo. 

((Enothera, Help on native western 

plants, especially hardy cacti.) 

ARCHDEACON & Co., Commission merchants, New 

York, N. ¥. (dfushroom.) 

ARNOLD, Jr., GEO., Gardener (formerly grower 

Rochester, N. Y. 

Opuntia. 

of aster seed), (China 

Aster.) 

ATKINS, F. L., Florist, Rutherford, N. J. (Platy- 

cerium.) 

ATKINSON, Geo. F., Prof. of Botany, Cornell 

Univ., Ithaca, N.Y. (Mushroom.) 

“BatMeER, Prof. J. A., formerly Horticulturist, 

Wash. Exp. Sta. (MWashington.) 

*Barcutay, F. W., Gardener, Haverford, Pa. 

(Herbaceous Perennials, Rhevia, 

Silphium, Sisyrinchiion, Smitacina, Statice, and 

SaHqgiincria, 

many others, mostly hardy herbs.) 

*BaRKER, Micuaet, Elitor of “Gardening” 

tAmericun Florist,” Chiengo, Hl. (Solandra. 

Fallota, Many suggestions. ) 

*Barnes, CHARLES R., Prof. of Plant Physiology, 

Univ. of Chicago, Chieago, IN. (Fertilization. 

Flower. Teratology. Jas read proofs of physio- 

logical subjects. ) 

BarNes, Wituiam F., 

Hort. Soc., Topeka, Kans. 

“Barron, Leonarp, Editor “American Garden- 
ing,” New York, N.Y. (ose. ) 

3AYERSDORFER, H., Dealer in florists’ supplies, 

Philadelphia, Pa. (2verlusting Flowers. ) 

*Breacu, Prof. S. A., Horticulturist, N. Y. Exp. 

Sta., Geneva, N.Y. (Corn. Thinning Fruit.) 

Beanie, C. D., Botanist and horticulturist, Bilt- 

more, N.C. (Bamboo.) 

and 

Secretary Kans. State 

( Mansas.) 

THE CYCLOPEDIA 

Many of the contributors have also assisted in reading prools 

Beat, W. J., Prof. of Botany, Mich. Agric. Col- 

lege, Agricultural College, Mieh. (Grass. Has 

read proofs of many genera of grasses.) 

BeckerT, Teo. F., Florist, Allegheny City, Pa. 

(Bougainvillaa.) 

“BERCKMANS, P. J., Pomologist and nurseryman, 

Angusta, Ga. (Lawns for the South. 

Melia. Michelia. 

Trees. Has read proof of many groups 

of importance in the South.) 

Magnolia. 

Persimmon, Pomegranate 

Vines, 

*BesseY, CHARLES E., Prof. of Botany, Univ. of 

Nebr., Lincoln, Nebr. (Plant. Lrees for the 

Plains. Has read several articles on grasses and 

native plants.) 

Buair, Prof. J. C., Horticulturist, Il. Exp. Sta., 

Champaign, Il. (Greenhouse Glass, Illi- 

nois, ) 

*BRANDEGEE, Mrs. KATHARINE, Botanist, editor of 

Zoé, San Diego, Calif. 

cacti, as Mammillaria, Meclocactus, Pelecyphora, 

Pereskia, Phyllocactus, Pilocercus, Rhipsalis.) 

BranDecEr, T. 8., Botanist, San Diego, Calif. 
(Nolina.) 

(Several genera of 

*BRAUNTON, Ernest, Landscape gardener, and 

editor of “California Florieulturist,” Los 

Angeles, Calif. (Neriwn, Palms, Phenia, 

Pittosporum, Richardia, Rose, Schinus, Trees, 

Fines, aud other plants cultivated in southeru 

California.) 

*BruckNeR, NicHot N., Dreer’s Nursery, River 

ton, N. J. (Lhe article “ Fern.” 

of tender ferns, Selaginella.) 

*Bupp, J. L., Prof. Emeritus of Horticulture, 

Iowa Agric. Coll., Ames, Ia. (Roses for the 

Has read proof of Iowa and of 

Many groups 

? 

Prairie States. 

articles on important fruits.) 

*Burrum, Prof. B. C., Horticulturist, Wyo. Exp 
Sta., Laramie, Wyo. 

BURBANK, Lutuer, Plant-breeder, Santa Rosa, 

Calif. (Vieotunia. 

olus, ete.) 

BURNETTE, Prof. F. H., Horticulturist, La. Exp. 

Sta., Baton Rouge, La. (Louisiana. ) 

Burriu, T. J., Prof. of Botany and Nortienlture, 

Univ. of IN., Urbana, Ml. ( Protoplasm.) 

( Wyoming.) 

Has read proofs of Gladi- 

(xvii) 
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Exp. 

Penn- 

Burz, Prof. Gro. C., Horticulturist, Pa. 

Sta., State College, Pa. 

sylvania. ) 

*CamERoN, Ropert, Gardener, Botanie Garden of 

Harvard Univ., Cambridge, Mass. (Various 

articles and much help on vare plants, Alpinia, 

Campanula, Echinocactus, Nemophila, Primula, 

Ramonda, Ureeolina, ete.) 

*Canninc, Epwarp J., Gardener, Smith College, 

Botanic Gardens, Northampton, Mass. (Mey 

articles and much help on rare and difficult 

plants. Anthurium, Echinocactus, Epiphyllum, 

Glorinia. Peat. Puya. Soil. Stocks, Stove 

Plants. Vines. Zingiber.) 

*Cxrp, Prof. Frep W., Horticulturist, R. I. Exp. 
Sta. Kingston, R. I. (Nebraska. Botany and 

culture of bush-fruits, as Amelanchicr, Berberis, 

Blackberry, Buffalo Berry, Currant, Loganberry, 

Raspberry, Ribes.) 

CLINKABERRY, Henry T., Gardener, Trenton, N. 

J. (Certain orchids, as Lelia.) 

*Cuinton, L. A., Asst. Agriculturist, Cornell Exp. 

Sta., Ithaca, N. Y. (Soy Bean, Spurry.) 

*Cuose, C. P., Horticulturist, Del. Exp. Sta. (for- 

merly Horticulturist Utah Exp. Sta.), Newark, 

(Carnation. 

Del. ( Utah.) 

Coates, LEONARD, Fruit-grower, Napa, Calif. 

(Olive. Orange. Has helped on other fruits.) 

CocKERELL, T. D. A., Entomologist, East Las 

Vegas, N. M. (New Mexico.) 

CoLuns, Joun §., 

Nid (Rea...) 

*ConarbD, Henry S., Senior Fellow in Botany, Univ. 

of Pa., Philadelphia, Pa. (Nymphea. Victoria.) 

Cook, O. F., Botanist in charge of investigations 

in Tropical Agriculture, Div. of Botany, U. 8. 

Dept. Agric., Washington, D.C. (Coffee. Pa- 

ritium, Help on Porto Rico, Sechium, Zingiber, 

and tropical plants. ) 

*CorBeTT, Prof. L. C., Horticulturist, Bureau of 

Plant Industry, U. 8S. Dept. Agric., formerly 

Horticulturist, W. Va. Exp. Sta., Morgantown, 

W.Va. (Storage. West Virginia.) 

*CoutsTon, Mrs. M. B., Formerly assistant editor 

of “Garden and Forest,” Ithaca, N. ¥. (Va- 

rious native plants. Stiles.) 

CouLTER, JOHN M., Professor and Head of the 

Dept. of Botany, Univ. of Chicago,*Chieago, 

Hl. (ehinocactus.) 

*Coweti, Prof. Joun F., Dir. Buffalo Botanie Gar- 

Fruit-grower, Moorestown, 

deu, West Seneca, N. Y.  (Odontoglossum. 

Phorminum, Rhus, Robinia, Sambucus, Sym- 

phoricarpos. Tilia.) 

*Cowen, J. H., formerly Assistant in Horticulture, 

Colo, Exp. Sta., died 1900. 

plants, as Lepachys, Leucocrtnion, 

(Certain Colorado 

Verbena. ) 

See personal note under “Verbena.” 

COLLABORATORS 

*Craia, Joun, Prof. of Extension Teaching in Ag- 

rie., Cornell Univ., Ithaea, N.Y. (Canada. 

Gooseberry. Kale, Kohlrabi. Pomology. Quince. 

Rape. Spraying. Thinning Frit.) 

Craie, Roper, Florist, Philadelphia, Pa. (4rau- 

caria. <Ardisia. Codicewm. ) 

Craig, W. N., Gardener, North Easton, Mass. 

( Mushroom.) 

CRANDALL, Prof. C. 8., Div. of Forestry, U. 5. 

Dept. Washington, D. CC. (Colo- 

rado.) 

*Cropp, CARL, Seedsman, Vaughan’s Seed Store, 

Chicago, Ill. (Stocks.) 

CuLBERTSON, H., El Cajon Packing Company, FE] 

Cajon, Calif. (Peach.) 

Cusuman, E. H., Gladiolus specialist, Sylvania, 

Ohio. ( Gladiolus.) 

*Dartinaron, E. D., Superintendent of Trials, 

Fordhook Experimental Farm, Doylestown, Pa. 

(Sweet Pea. Helped on Pea.) 

Daruineaton, H. D., Wholesale florist, specialist in 

heaths and hard-wooded plauts, Flushing, N. 

Y. (Epacris. Leptospermum. Pimelea, Has 

read proof of many articles on hard-wooded 

Agric., 

plants ) 

*Davis, K. C., Horticulturist, W. Va. Exp. Sta., 

Morgantown, W. Va. (All genera in Ranuneu- 

lacee, e. g., Clematis, Nigella, Peonia, Ranun- 

culus. Help on West Virginia.) 

*Davy, J. Burtt, Asst. Botanist, Univ. of Calif. 

Exp. Sta., Berkeley, Calif. (Trees and Vines of 

California, various Myrtacee, and many important 

subtropical subjects, as Acacia, Callistemon, Eu- 

genia, Bucalyptus, Maytenus, Pittosporum, Psid- 

ium, Romneya, Schinus, Streptosolen, 

Tristania, Umbellularia, Wind- 

breaks, and others.) 

*Dawson, JACKSON, Gardener, Arnold Arboretum, 

Jamaica Plain, Mass. (Rose. ) 

Sollya, 

Washingtonia, 

DEAN, JAMES, Florist, Bay Ridge, N.Y. (Vephrol- 

epis.) 

DEANE, Watrer, Botanist, Cambridge, Mass. 

(Herbarium. Has read many proofs and helped 

on various botanical problems. ) 

Dewey, Lysrer H., Office of Botanical Investiga- 

tions, U. S. Dept. Agric., Washington, D. C. 

(Mentha. Phytolacea.) 

DoRNER, Frep, Carnation specialist, Lafayette, 

Ind. (Carnation.) 

*Dorsert, P. I1., Associate Physiologist and Pathol- 
ogist, U. 8S. Dept. Agrice., Washington, D. C. 

(Violet ) 

Doug as, THos. H., of R. Douglas’ Sons, nursery - 

men and specialists in conifers, Waukegan, Il. 

(Lariv. Pieea, Pseudotsuga.) 

Drew, K.P, Manager Rocky River Nursery, Clif- 

ton, Park, O. (Picea.) 
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Duaear, B. M., Div. Veg. Phys. & Path., U.S 

Dept. Agric., Washington, D.C. (Pholosynthe- 

sis. Physiology of Plants, Pollen.) 

lexsine, DPD. BL. Wwuburn, 2 Xs 

(Grapes under Glass.) 

Deurevy, Lovis, Wholesale florist and specialist in 

hard-wooded plants, Whitestone, N.Y. 

Has read other articles on heath-like plunts. ) 

“EARLE, Prof. F.8., Botanist at N. Y., Botanieal 

Garden, Bronx Park, N. Y., formerly Hortieul- 

turist, Ala. Polytechnic Institute, Auburn, Ala, 

(Alabama. Packing. Storage.) 

Eartr, Parker, Hortieulturist, Roswell, N. M. 

(New Mexico.) 

*EGan, W.C., Amateur, Highland Park, I. 

Rose. Rudbechia. 

Has helped on hardy plants.) 

EISELE, Jacog D., Manager of Dreer’s Nursery, 

Riverton, N. J. (Cordyline. Hits 

read proofs of several important subjects ) 

Exvuiort, Wittiam H., Florist, Brighton, Mass. 

(Asparagus plumosus. ) 

Emery, 8. M., Dir. Mont. Exp. Sta., Manhattan, 

Mont. (Montana.) 

Enpicotr, JOHN, 

( Littonia. ) 

Enpicott, W. E., Teacher, Canton, Mass. ( Achim- 

Acidaunthera., Lvia, 

corrections in many articles on bulbs.) 

*Eyans, J. C., Pres. Olden Fruit Co., Kansas City, 

Mo. ( Storage.) 

Evans, WALTER H., Office of Exp. Stations, U.S. 

Dept. Agric., Washington, D.C. ( Alaska.) 

*PALCONER, WILLIAM, Supt. Bureau of Parks, Pitts- 

burg, Pa. (Romney. ) 

*Pawcerr, Wa., Director Dept. Public Gardens 

and Plantations, Kingston, (The 

article“ Tropical Fruits; also Cherimoya, Cin- 

Plum, Eqgq Fruit, Mango, 

Mangosteen, and others. 

Fervow, Prof. B. E., Director College of Fores- 

try, Cornell Univ., Ithaca, N. Y. (Conifers. 

Forestry. Pine.) 

FINLayson, KENNETH, Gardener, Brookline, Mass. 

( Diosma. ) 

FuetcHer, Prof. 8S. W., Hortieulturist, Wash 

Exp. Sta., Pullman, Wash. (Jpomaa and va- 

rious other Convolrulacee. Helianthus and re- 

lated genera, Nemophila, Nicremberyia, Nolana, 

Pollination. ) 

Foorp, J. A., Asst. in Dairy Husbandry, Cornell 

Univ.,. ftha N.Y. (New Hampshire. ) 

Francescul, Dr. F , Manager 8. Calif. Acclima- 

Santa Barbara, Calif. (Rare 

plants grown in S, Calif., as Dasylirion, Pla- 

courtia, Fouquiera, Furcrea, Hazardia, Purk- 

Amateur, 

(rica. 

( Bre- 

Winter Protection. MUPUS , 

Pandanis, 

Mass Bulb - grower, Canton, 

CneS. Hus made important 

Jamaica. 

chona, Marmalade 

tizing Ass’n, 

insonia, ete. Has corrected many proofs. 

GaLutoway, B. T., Dir. of Bureau of Plant Indus- 

try, U. S. Dept. Agric., Washington, D. C. 

(Floriculture, Has VUTIOUS 

articles, ineluding Violet. ) 

read dportaul 

GANNETT, FRANK E., Editor, * The News,” Ithaca, 

Ns. -¥: 

U. 8S. Philippine 

Islands. ) 

Garcia, Prov. Fabian, Horticulturist New Mex. 

Exp. Sta., Mesilla Park, N. M. (New Mexico). 

GARFIELD, CHAS. W., Horticulturist, Grand Rap- 

ids, Mich. (Michigan. ) 

GERARD, J. N., Amateur, Elizabeth, N. J. 

articles, especially on bulbous plants, as Crocus, 

; formerly See’y to President of the 

Commission. = (Philippine 

(Various 

Tris, Muscari, Narcissus. ) 

GILLETT, Epwarp, Nurseryman, Southwick, Mass. 

(Hardy Ferus, Has 

proofs on native plats, especially hardy orchids, ) 

*Gorr, Prof. E. 8., Hortieulturist, Wis. Exp. Stx., 

Madison, Wis. 

*Goopb, JESSIE M., Orgunizer, American League for 

Civie Improvement, Springfield, O.  (Millaye 

red WUMmeraus Liparis, 

(Wisconsin. ) 

Improvement.) 

GouLtp, H. P., Div. of Pomology, U. 

Agric., Washington, D.C. 

Celeriac.) 

S. Dept. 

(Brussels Sprouts. 

GouLb, Mrs. THos., Petunia specialist, Ventura, 

Calif. ( Petunia.) 

GREEN, Prof. 8. B., Hortieulturist, Minnesota, 

Exp. Sta., St. Anthony Park, Minn. (Minn+- 

sot.) 

GREEN, Wu. J. Horticulturist, Ohio Exp. Stu, 

Wooster, Ohio. (Ohio. 

tion.) 

GREENE, Epwarp L., Prof. of Botany, Catholic 

Univ. of America, Washington, D. C. (Dode- 

Help on Viola.) 

GREENLEE, Miss LENNIE, Bulb - grower, Garden 

City, N.C. (Lria.) 

*GREINER, T., Specialist in Vegetables, La Salle, 

N.Y. (Garden vegetables, as Artichoke, Aspara- 

gus, Bean, Cress, Corn Salad, Hohlrabi, Lettuce, 

Onion, Parsley, Parsnip, Rhubarb.) 

*Grey, RopeRT M., Gardener, North Easton, Mass. 

(Numerous Gnportant orchid groups, as Cypripe- 

dium, Epidendrum, Lyeaste, Mavrillaria, Masde- 

rallia, Odontoglossom, Oncidiin, Orchid, Phala- 

nopsis, Saccolabium, Stanhopea, Zygopetalum.) 

Grorp, IH. H., Gladiolus specialist, Simeoe, Out. 

( Gladiolus.) 

GURNEY, JAMES, Gardener, Mo. Botanical Garden, 

St. Louis, Mo. (Cacti. ) 

*Have, J. W., Nurseryman and pomologist, South 

Peach. 

Greenhouse sub-irriga- 

catheon, 

Glastonbury, Conn. (Connecticut, 

Storage.) 

Hansrep, Prot. B. Di, Ny. J; 

Brunswick, N. J. (Diseases, 

Exp. Sta., New 

Fungus.) 
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Hansen, Gro., Landscape Architect and botanist, 

Berkeley, Calif. (Hpidendrum.) 

*Hansen, Prof. N. E., Horticulturist, 8. Dak. 

Exp. Sta., Brookings, S. Dak. (South Da- 

kota.) 

Harris, Frepertck L., Gardener, Wellesley, 

Mass. (Lisianthus. Medinilla,) 

*Harris, W., Supt. of Hope Gardens, Kingston, 

Jamaica. (Certain tropical fruits, as Mammee 

apple, Persea, Pomelo, Tamarind, ete.) 

Harris, W. K., Florist, Philadelphia, Pa. 

elastica. Help on Lilium Harrisii.) 

Harrison, C. 8., Pres. Park and Forest Soc. 

of Neb., York, Neb. (Pseudotsuga.) 
*IL\RSHBERGER, J. W., Instructor in Botany, Univ. 

of Penn., Philadelphia, Pa. (Rust. Sapro- 

phyte. Seilla. Symbiosis.) 

*Hanrv, J. H., Supt. Botanical Department, Trini- 
dad, W. 1. (Theobroma. Tropical Fruits.) 

*HASSELBRING, HerinricH, Asst. Pathologist, Ill. 

Exp. Sta., Urbana, Ill. (Iris. The article 

“Orchids,” and botany of most orchid genera 

Several acan- 

Also 

(Ficus 

Smut. 

from Gongora to Zygopetalum, 

thads, as Schaweria and Thunbergia. 

Rust, and has helped on plant diseases.) 
Hastinus, G. T., formerly Asst. in Botany, Cor- 

nell Univ., Ithaca, N. Y.; now Science Teacher, 

Santiago, Chile. (Some tropical plants, as Ber- 

ria, Bertholletia. A few grasses, as Hierochloc, 

Holeus, Hordeum.) 

*Harrietp, T. D., Gardener, Wellesley, Muss. 

(Numerous and varied contributions, as Gesnera, 

Glosinia, Lachenalia, Leea, Macrozamia, Gsnoth- 

era, Ovalis, Pelargonium, Reinwardtia, Rhexia, 

Richardia, Rondeletia. Has read many proofs. ) 

ITeprick, U. P., Asst. Prof. of Horticulture, Agri- 

cultural College, Mich. (Evaporation of Fruit. 

Prune. Help on Utah.) 

*ITnrnz Co., H. J., Manufacturers of pickles and 

eanned goods, Pittsburg, Pa. (Tomato.) 

IIENDERSON & Co., PETER, Seedsmen, New York, 

N.Y. (Bulbs. Eccremocarpus. Polianthes, Much 

help on proofs and many suggestions. ) 

HeNprERsSoN, Prof. L. F., Botanist, Idaho Exp. 

Sta., Moscow, Idaho. (Phacelia.) 

Tlerrincron, A., Florham Farms, 

Madison, N. J. (Chrysanthemum coccineum. 

Hollyhock, ) 

Hews, A. H., Manufacturer of earthenware, 

North Cambridge, Mass. (Pots.) 

*TTEXAMER, Dr. F. M., “American Agviculturist,” 

New York, N.Y. (Several biographical sketches, 

as Puller, Harris, Thurber.) 

*Tlicks, G. H., late of U. 8. Dept. Agric., Wash- 

ington, D. GC. (deceased). (Seed-festing. ) 

*Aicks, Henry, Nurseryman, Westport, L. 1. 

gustrun, 

Gardener, 

(Li- 

Transplanting.) 

Hicarns, J. E., Horticulturist and teacher, Hono- 

lulu, H.T. (Mewaiian Islands.) 

Hitt, E. G., Florist, Richmond, Ind. ( Begonia.) 

*Hircucock, A. S8., Agrostologist, U. 8S. Dept. 

Agric., Washington D. C. (Most of the genera 

of grasses from E to Z.) 

Houuster, E. J., Celery 

Colo. (Celery. ) 
Hoopes, Jostan, Nurseryman, West Chester, Pa. 

( Hedges.) 

Horsrorp, Frep H., Nurseryman, and specialist 

in lilies, Charlotte, Vt. (Alpine Gardens. 

Lilium. Has read proof of many articles on 

native and hardy herbaceous peren- 

cultivator, Holley, 

plants 

nials.) 

*Hury, Roperr, Amateur rosarian, Philadelphia, 

Pa. (Rose.) 

*Hunn, CHARLES E., Gardener, Cornell Exp. Sta. 

Ithaca, N.Y. (Forcing of Vegetables. Mign- 

Strawberry.) 

Hountcey, Prof. F. A., Horticulturist, Idaho Exp. 

Sta., Moscow, Idaho. (Idaho.) 

*Hurcuins, Rev. W. T., Sweet Pea specialist, 

Springfield, Mass. (Sweet Pea.) 

*IrisH, H. C., Horticulturist, Mo. Botanical Gar- 

den, St. Louis, Mo. 

Pepper. Tetragonia. ) 

*“Jscop CHas. W., & ALLISON, 

York, N. Y. (Raffia.) 

*JacKSoN & PERKINS Co., Nurserymen and spe- 

cialists in Clematis, Newark, N. Y. (Clem- 

atis. Rose.) 

JAENICKE, ADOLPH, Manager propagating dept., 

J. . Childs, Floral Park, N.Y. ( Primula.) 

Jerrers, A., Editor “Cornucopia,” Norfolk, Va. 

(Kale. Potato.) 
Jordan, A. T., Asst. Horticulturist, New Bruns- 

wick, N. J. (New Jersey.) 

*JUNGHANNS, R. L., San Juan, Porto Rico. 

seda. Help on Mignonette.) 

*Kains, M. G., Horticulturist, School of Practieal 

Agric. and Hort., Briar Cliff Manor, N. Y. 

(Minor vegetables, as Horse-Radish, Okra and 

Roquette, The article Sweet Herbs, also Sage, 

Savory, Scurvy Grass, Tansy, and other sweet, 

pot or medicinal herbs, Also Chicory, Ginseng 

and Glycyrrhiza. ) 

Kearney, T. H., Div. of Veg. Phys. and Path., 

U.S. Dept. Agrie., Washington, D.C. (Three 

orchid genera, Grammangis, Grammatophyllum, 

Habenaria.) 

“KELLER, J. B., Florist, Rochester, N.Y. (Many 

groups of hardy herbaceous perennials, Article 

on Herbaceous Perennials, ) 

Keosey, Hartan P., Nurseryman, Boston, Mass. 

(North Leucothoe 

and Paronychia, 

onette. 

(Capsicum,  Laetuea. 

lnporters, New 

(Re- 

Caroling plants, as Galas, 

Lelp on proofs.) 
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Keynepy, P. Bevertpear, Horticulturist, Nev. 

Exp. Sta., Reno, Nev. (Many genera of grasses 

in Vols. Land 11, Begonia.) 

Kerr, J. W., Nurseryman, Denton, Md. (Mary- 

land. Help on Plum.) 

Kirt, Ropvert, Florist, Philadelphia, Pa. (Cut- 

flowers. ) 

Kinney, L. 

( Celery.) 

KNapp, S. A., Special commissioner U. 8. Dept. 
Agric., Lake Charles, La. (Philippine Islands.) 

LaGer & HURRELL, Orchid cultivators, Summit, 

N. J. (Cattleya.) 

LaGer, JOHN E., Orehid specialist, Summit, N. J. 

( Oncidium.) 

Lake, Prot. E. R., Horticulturist, Ore. Exp. Sta., 

Corvallis, Ore. (Oregon. ) 

LANDRETH, BURNET, Seedsman, 

Pa. (David Landreth.) 

Lauman, G. N., Instructor in Hort., Cornell 

Uniy., Ithaea, N. Y. (Geranium. Impatiens.) 

*Le Moyne, F. J., Amateur in orchids, Chicago, 

Tl. (Sobratia.) 

Lewers, Ross, Fruit-grower, Franktown, Nev. 

(Nerada.) 

*LiInton, S. H., Nurseryman, 

(Rhubarb, ) 

LonspaLké, Epwin, Florist, Wyndmoor, Chestnut 

Hill, Philadelphia, Pa. 

Lorp & BcRNHAM Co., Horticultyral 

Irvington-on-Hudson, 

F., Horticulturist, Kingston, R. I. 

Des Moines, Ia. 

(Conservatory. ) 

architects 

and builders, Ny ¥. 

(Greenhouse Construction.) 

LotHrop & Hracaixs, Dahlia specialists, East 

Bridgewater, Mass. (Dahlia.) 

Lyon, T. T., Pomologist, South Haven, Mich. 

(Died 1900.) (Pear. ) 

*MacDoucaL, D. T., Dir. 
N. Y. Botanieal Garden, 

(Sap. Transpiration.) 
Macomper, J. T., Fruit-grower, Grand Isle, Vt. 

(Peach. ) 

MacPuerson, James, Landseape gardener, Tren- 

ton, Neo -J:s 

several orchid genera. ) 

McFarianp, J. Horact, Horticultural printer and 

expert in photography, Harrisburg, Pa. ( Bor- 

der. Photography. He Ip ou dusirations. ) 

McKay, Prof. A. B., Horticulturist, Miss. Exp. 

Sta., Agricultural College, Miss. (Potato. 

Strawberry.) 

MecMILLeN, Rogert, Wholesale grower of migno- 

nette, Pearl River, N. Y. (Mignonette.) 

MeWrttiiam, Geo., Gardener, Whitinsville, Mass. 

(Dipladenia. Luculia.) 

*Mannine, J. Woopwarp, Landscape Architect, 

Boston, Mass. (Pachysandra. Pyrethrum, Rlio- 

Hardy herbs. Many proogs.) 

of the Laboratories, 

Bronx Park, N. Y. 

(Euphorbia, 

dodendron. 

Philadelphia, | 

Has read proofs of 
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*MANNING, WARREN H., 
Boston, Mass. 

Gardens.) 

Mason, Prof. 8. C., Dept. of Horticulture and 

Forestry, Berea College, Berea, Ky. (Labeling. 

Layering.) 

Massey, Prof. W. F., Horticulturist, N.C. Exp. 

Sta., Raleigh, N.C. (Lig. North Carolina.) 

MaruHews, Pro.. C. W , Horticulturist, Ky. Exp. 

Sta., Lexington, Ky. (Mentucky.) 

Maruews, F. Scuvyver, Artist, Boston, Mass. 

(Color.) 

*MatuHews, WM., Florist and orchid grower, Utica, 

N.Y. (Various orchids, as Gongora, Grammato- 

phyllum, Tonopsis, Limatodes, Miltonia, Pholi- 

dota, Has 

Landseape Architect, 

(Herbaceous Perennials. Rock 

Selenipedium,  Sophronitis. read 

many proofs on orchids. ) 

*May, Jonn N., Wholesale florist, Summit, N. J. 

(Rose. IIelp on florists’ flowers.) 

Maynarp, Prof. 8. T., Horticulturist, Mass. 

Hateh. Exp. Sta., Amherst, Mass. (Mus- 

sachusetts. ) 

Meab, T. L., Horticulturist, Oviedo, Fla. (Cri- 

num. Orange. Has helped in matters of southern 

horticulture.) 

*MEEHAN, JOSEPH, 

Philadelphia, Pa. 

Mrrepirea, A, P,, 

Mass. (Humea.) 

*MILLs, Rt. Rev. Epucnp M., Amateur rosarian, 

Elmira, N. Y. (Rose. ) 

*MIscHE, Emi, Asst. to Olmsted Bros., Landscape 

Architects, Brookline, Mass. ( Quisqualis. Tory- 

lon.) 

Moon, SAMUEL C., Nurseryman, Morrisville, Pa. 

( Oak.) 

MoRRILL, ROLAND, Fruit-grower, Benton Harbor, 

Mich. (Peach.) 

Morris, O. M., Horticulturist, Okla. Exp. Sta., 

Stillwater, Okla. (Indian Okla- 

homa.) 

*Mort, Jr., SAMUEL R., Manager of Genesee Frnit 

Co.’s Freezing and Cold Storage Dept., Roch- 

ester, N.Y. (Storage. ) 

*Munson, T. V., Nurseryman and grape hybridist, 

Denison, Tex. (Grape culture in the South. 

Texas.) 

*Munson, Prof. W. M., Hortieulturist, Me. Exp. 

Sta., Orono, Me. (Maine. 

*MURRELL, Gro. E., Fruit-grower, Fontella, Va. 

( Virginia.) 

“NEHRLUING, H., Milwaukee, Wis. (Phenix, Subal, 

Serena, Tabernemontana, Tecoma, Thunhergia 

Nurseryman, Germantown, 

(Idesia. Toxylon.) 

Gardener, South Lancaster, 

Territory. 

Voecinium., ) 

and other plants cultivated in 

Gotha, Fla.) 

Newsury, H. E., Specialist in tuberose culture, 

Magnolia, N.C. (Poliauthes.) 

his garden at 
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NeweLit, A. J., Gardener, Wellesley, Mass. 

(Certain orchids, e.g., Odoutoglossum. ) 

*NEWMAN,; J. 8, Dir. S. C. Exp. Sta., 

Clemson College, 8. C. (South Carolina. ) 
*Norton, Prof. J. B. S., Pathologist Md. Exp. 

Sta., College Park, Md. (Genera of Euphor- 

Phyllanthus. botanical 

Vice 

biacce. Numerous 

puzzles.) 

Oastonx, CoLin, Gardener, Kimball orchid collec- 

tion, Rochester, N.Y. (Dendrobiwn.) 

*Oxiver, G. W., Bureau of Plant Industry, U.5. 

Dept. <Agric., Washington, D. C. (Many 
articles on palms, aroids, succulents and rare 

plants, and much help on proofs, Alstremeria. 

Amaryllis. Ochna. Pennisetum, 

Petrea. 

OumstTeED, Jr., F. L., Landseape Architect, Brook- 

(Park. Help on Landscape and 

Railroad Gardening. ) 

O’Mara, Parrick, of Peter Henderson & Co., 

New York, N. Y. (Potting. Has read various 

important articles, suggested contributors and 

Nepenthes. 

Sarracenia, ) 

line, Mass. 

given other aid.) 

OrPET, Epwarp O., Gardener, So. Lancaster, 

Mass. (Border. Cyclamen. — Dianthus, and 

certain orchids. ) 

Parsons, Jr., SAMUEL, Landscape arehiteet, New 

York, N.Y. (Lawn. Help on Park.) 

Peacock, LAWRENCE K., Dahlia specialist, Atco, 

N. J. (Dahtia.) 

Pennock, F. M., Horticulturist, San Juan, Porto 

Rico. (Porto Rico.) 
*PETERSON, Wm. A., of the firm of P. S. Peterson 

& Son, Nurserymen, Chicago, Ill. (Peonia. 

Transplanting of large trees.) 

*Pierce, Newton B., Pathologist Pacific Coast 

Laboratory, Div. of Veg. Phys. and Path., 

U.S. Dept. Agric., Santa Ana, Calif. (WValnut.) 

*Pinrers, A. J., Botanist in charge of Seed Labora- 

tory, Bureau of Plant Industry, U. 8. Dept. 

Agric., Washington, D.C. (Seed Testing.) 

PoweELL, Prof. G. Haroup, Div. of Pomology, 

U.S. Dept. Agrie., Washington, D.C. (Cherry. 

Delaware. Help on Peach, ete.) 

POWELL, GEORGE T., Dir. School of Practical Ag- 

riculture and Horticulture, Briar Cliff Manor, 

N.Y. (Pear. Has read proofs of other impor- 

tant fruits.) 

*Prick, Prof. R. H., Horticulturist, Texas Exp. 

Sta., College Station, Texas. (Tevras.) 

Prince, L.B., Pres. Board of Regents, New Mexico 

Agric. College, Santa Fe, N. M. (The article 

" Prince.” ) 

*Purpy, CarL, Specialist in California bulbs, Ukiah, 

Calif. (California native plants, as Brodiaa, 

Calochortus, Erythronium, Fritillaria, Stropho- 

lirion. Help on Liliun.) 

COLLABORATORS 

Rane, F. W., Horticulturist and Prof. of Horti- 

culture, N. H. College, Durham, N. H. (New 

Hampshire. ) 

Rawson, GRove P., Florist, Elmira, N. Y. (Lan- 

tana.) 

Rawson, W. W., Seedsman and market-gardener, 

Boston, Mass. (Cucumber. Lettuce.) 

*REASONER, E. N., Nurseryman and horticulturist, 

Oneco, Fla. (Many articles, and much help on 

extreme southern horticulture. Cesalpinia. Co- 

cos. Guava, BKumquat. Lemon, Lime. Mango. 

Musa. Orange. Sabal. Tamarindus.) 
*REHDER, ALFRED, Asst. at the Arnold Arboretum, 

Jamaica Plain, Mass. (Botany and culture of 

most of the hardy trees and shrubs. The article 

“ Trees.”) 

Roperts, Prof. I. P., Dir. College of Agrie., Cor- 

nell Uniy., Ithaca, N. Y. (Drainage. Fertility. 

Manure. Potato.) 

Routers, Prof. P. H., Botanist, 8. C. Exp. Sta., 

Clemson College, S.C. (Hggplant. Florida. 

Okra, Onion. Pineapple.) 

Rose, J. N., Asst. Curator, U. S. Nat. Herb., 

Smithsonian Institution, Washington, D. C. 

(Agave. Prochnyanthes. ) 

Rose, N. Jonsson, Landscape Gardener, Dept. of 

Parks, New York, N. Y. (Various exotics.). 

Rotu, FiLieert, Chief of Div. of Forestry, De- 

partment of the Interior, Washington, D. C. 

(Fagus.) 

*RowLrE, Prof. W. W., Asst. Prof. of Bot- 
any, Cornell Univ., Ithaca, N. Y.  (Liatris. 

Saliv.) 

Royue, Mrs. Emity Tapuin, Asst. Ed. “Rural 

New- Yorker,” New York, N. Y. (Nepenthes.) 

*SANDSTEN, Prof. E. P., Horticulturist Md. Exp. 
Sta., College Park, Md. (Self-sterility.) 

SarGENT, Prof. C. 8., Dir. Arnold Arboretum, 

Jamaica Plain, Mass. (Abies. Has read proofs 

of Picea, Prunus, etc.) 

*Scort, Wa., Florist, Buffalo, N.Y. (Important 
Hlorists’ plants and flowers, as Acacia, Conval- 

laria, Cyclamen, Cytisus, Smilax, Metrosideros, 

Peperomia, Perilla,  Piqueria, — Stephanotis, 

Syringa, Verbena, ete. Also Packing Flowers.) 

Scorr, Wu., Gardener, Tarrytown, N. Y. (Ber- 

tolonia and other tender foliage plants.) 

*SCRIBNER, F,. Lamson, Dir. Dept. of Agric., 
Philippine Islands, formerly Chief Div. of Ag- 

rostology, U. 8. Dept. Agrie., Washington, 

D.C. (Teosinte.) 

“Sears, Prof. F.C, Dir. Nova Seotia School of 

Horticulture, Wolfville, N. S., formerly Horti- 

eulturist Utah Exp. Sta. (Utah. Help on 

Canada.) 

“SEAVEY, Mrs. Frances Copury, Landscape Gar. 

dener, Chicago, Ill. (Railroad Gardening.) 
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SEMPLE, JAMES, Specialist in 

Bellevue, Pa. (Asfer.) 

SEXTON, JosepH, Founder of the pumpus grass 

industry, Goleta, Calif. (€ynerini.) 

“SHEPARD, CHARLES U., Special agent U. 8. Dept. 

Agric. in charge of experiments in tea culture, 

Summerville, 8. C.  (Lea.) 

“SHINN, CHarites H., Inspector of Experiment 

Stations, Univ. of Calif., Berkeley, Calif. 

(California, Fig, Loganberry, Sequoia, ete.) 

*SHonn, Ronerv, Gardener, Botanical Dept., Cor- 

nell Univ., Ithaca, N.Y. (Various articles, 

as Acalypha, Bedding, Dichorisandra, Episcea, 

Fittonia, Hymenophyllum, Thyrsacanthus, Tra- 

chelospermum, Vases.) 

*SreEBRECHT, Henry A., Florist and nurseryman, 

New York and Rose Hill Nurseries, New Ro- 

chelle, N.Y. 

plats, particularly orchids and palms. Dracena. 

Ficus. Fuchsia. Trora, 

Laurus, Nerium. Nepenthes. 

Tococa, and others.) 

*Simonps, O. C., Landseape Gardener, Buena Ave., 

Chicago, HL. (Landscape Cemeteries. Shrubbery.) 

SLINGERLAND, Prof. M. V., Entomologist Cornell 

Exp. Sta., Ithaca, N.Y. (disecticides. Insects. ) 

Smitu, A. W., Grower of cosmos and moonflower 

seed, Americus, Ga. 

SwirH, Etmer D., Chrysanthemum 

Adrian, Mich. ( Chrysanthemum.) 

Siti, Irvine C.,Market-gardener, Green Bay, Wis. 

(Onion. Help on Iohl-Rabi and Strawberry.) 

*SmMitTH, JARED G., Dir. Hawaii Exp. Sta., Hono- 

lulu, H. Terr. (Nearly all palms, some aroids and 

China asters, 

(Mauch help on rare greenhouse 

Gardenia, Lapageria, 

Puya. Sonerila. 

(Cosmos.) 

specialist, 

various other genera, as Centaurea, Cerastium, 

Cotyledon. ) 

*Smiru, J. M. (deceased), Fruit-grower and market - 

gardener, Green Bay, Wis. (Sfrawberry.) 

SPENCER, JOHN W., Fruit-grower, Westfield, Chau- 

tauqua Co., N.Y. (Grapes in the North. Help 

on important fruits. ) 

*Sratey, ARTHUR, Walnut-grower, Fullerton, 

Calif. (MWFalnut.) 

*Srarnes, HucH N., Prof. of Agriculture and 

Horticulture, Univ. of Georgia, Athens, Ga. 

(Georgia. Swect Potato, Tomato, Watermelon, 

SreeLe, E. §., Bureau of Plavt Industry, U. 8. 

Dept. Agric., Washington, EP. C. (Perfumery 

Gardening.) 

*STEELE, W. C., Fruit-grower, Switzerland, Fla. 

(Talinum. Help on floricullure in Florida.) 

Stivson, Prof, Joun T., Dir. Mo. Fruit Exp. Sta., 

Mountain Grove, Mo. (Arkansas. ) 

Srroneg, We. C., Nurseryman, Waban, Mass. 

(Kenrick.) 

Srvpss, W. C., Dir. La. Exp. Sta., Baton Rouge, 

La. (Orange.) 
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“STUBENRAUCH, ARNOLD V., Instructor in Hort., 

Univ. of Il., Urbana, U1., formerly Calif. Exp. 

Sta. (Olive, Plum and Raisin in Calif. Pilo- 

carpus. Pimelea, Platycodon, Sequoia, Tulipa. ) 

TaBer, G. L., Nurseryman, Glen St. Mary, Fla. 

( Persimmon.) 

Tarr, Prof. L. R., Horticulturist, Mich. Agric. 

College, Agricultural College, Mich. 

house lcating. Hotheds.) 

*Tapiin, W. H., Specialist in palms and ferns, 

Holmeshburg, Philadelphia, Pa. (Culture of 

many palms, ferns aud foliage plants.) 

Taytor, Freperic W., Dir. Dept. of Horticul- 

ture, Pan-American Exposition, Buffalo, N. Y. 

(Nebraska. ) 

TayLor, Wai. A., Asst. Pomologist, Div. of Po- 

mology, U.S. Dept. Agrie., Washington, D.C. 

(Articles on nuts, as Hickory, Pecan.) 

Tritow, J. Orro, of H. A. Dreer, Inc., Philadel- 

phia, Pa. (Leek. Muskmelon.) 

Trompson, C. H., formerly Asst. Botanist, Mo. 

Botanical Garden, St. Louis, Mo. (Some genera 

of cacti, as Echinoccreus, Epiphylhon.) 

*THORBURN & Co., J. M., Seedsmen, New York, 

N.Y. (Ayacinth. Seed Trade. Have read many 

proofs of bulls, dunuals, vegetables, herbs, ete.) 

*ToumEY, Prof. J. W., Yale Forestry School, New 

Haven, Mass. (Arizona. Date. Opuntia. 

Root-Gatlls. ) 

Tracy, 8. M., Horticulturist, Biloxi, Miss. 

sissippt.) 

*Tracy, W. W., Seedsman, D. M. 

Co., Detroit, Mich. (Cabbage. 

gan. Pea. Radish. 

vegetables.) 

*TRELEASE, Dr. Wu, Dir. Mo. Botanical Garden, 

St. Louis, Mo. (Certain desert plants of the lily 

family, as Aloe, Apicra, 

Yueca. Shaw. Oralis.) 

*TRICKER, WM., Specialist in aquatics, Dreer’s 

Nursery, Riverton, N. J. (dquarium. Aquatics. 

Most aquatics, as Limnanthemum, Limnocharis, 

Nymphaea, Nelumbo, Ouvirandra, Victoria.) 

Troop, Prof. James, Horticulturist, Ind. Exp. 

Sta., Lafayette, Ind. (Indiana. Persimmon.) 

*TucKER, GILBERT M., Publisher and editor of 

“The Country Gentleman,” Albany, N. Y. 

(J.J. Thomas. Luther Tucker.) 

TURNER, WM., Gardener, Oceanic, N. J. 

ing of Fruits. Mushroom.) 

TurrLe, H. B., Cranberry-grower, Valley June- 

tion, Wis. (Cranberry.) 

*Unperwoop, Prof. L. M., Columbia University, 

New York, N. Y. (Botany of all ferns. Selag- 

inella and some other flowerless plants.) 

*Van Deman, H. E., Pomologist, Parksley, Va. 

(Dats, Mad Calne: 

(Green- 

(Mis - 

Ferry & 

Lettuce. Miehi- 

Seedage. Help on many 

Gasteria, Haworthia, 

Sturtevant, 

(Fore- 

Stracberry. ) 
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VAUGHAN, J. C., Seedsman and florist, Chicago 

and New York. (Christmas Greens. ) 

Vick, JAMES, D. Landreth’s Sons, Philadelphia, 

Pa. (Malvaviscus. Melothria.) 

VoorneEes, Prof, Epwarp B., Dir. N. J. Exp. Sta., 

New Brunswick, N. J. (Fertilizers.) 

Waupron, Prof. C. B., Horticulturist, N. Dak. 

Exp. Sta., Fargo, N. Dak. (North Dakota.) 

*WaLKER, Prof. Ernest, Horticulturist, Ark. Exp. 

Sta., Fayetteville, Ark. (Annuals. Basket 

Tiants, Heliotrope. Watering.) 

Warp, C. W., Wholesale florist, Queens, L. I. 

(Pelargonium, Help on Carnation.) 

*WarveER, R.H., Supt. Lincoln Park, Chicago, Il. 

( Warder. ) 

*Warrots, C. L., Nurseryman and pomologist, 

Des Moines, Io. (Iowa. Pear. Trees on Plains.) 

*Watson, B. M., Instructor in Hortieulture, Bus- 

sey Inst., Jamaica Plain, Mass. (Colchicum. 

Cuttage. Forcing Hardy Plants. House Plants. 

Rhododendron. Rose, Winter Protection.) 

*Warrs, R. L., formerly Horticulturist of Tennes- 

see Exp. Sta., Scalp Level, Pa. (Tennessee. ) 

*WauveH, Prof. F. A., Horticulturist, Vt. Exp. Sta., 
Burlington, Vt. (Beet. Carrot. Cucumber. 

Greens, Lilian, Plum. Salad Plants. Vermont.) 

*WesBBer, HervertJ., In charge of Plant Breed- 

ing Laboratory, Veg. Phys. and Path. Inves- 

gations, Bureau of Plant Industry, U. 8. 

Dept. Agric., Washington, D. C. (Citrus. 

Pomelo, Murraya, Triphasia, and other eitrous 

genera. Plant-Breeding. Help on Zamiua.) 

WeE.viNouse, Frep, Fruit-grower, Fairmount, 

Kans. (fansas.) 

WHEELER, C. F., Asst. Prof. of Botany, Michigan 

Agric. College, Mich. ( Pyrola.) 

WHEELER, H. J., Chemist, R. I. 

Kingston, R. 1. ( Lime.) 
Exp. Sta., 

COLLABORATORS 

*WuITNEY, MILTON, Chief. Div. of Soils, U.S. Dept. 
Agric., Washington, D. C. (Irrigation. Soils.) 

Wuitten, Prof. J. C., Horticulturist, Mo. Exp. 

Sta., Columbia, Mo. (Missouri.) 

Wuyte, R. B., Amateur, Ottawa, Ont. 

eallis, Lilium. Narcissus. Papaver. 

Tagetes, Tulipa, Zinnia, etc.) 

*Wickson, Epwarp J., Prof. of Agricultural Prac- 

tice, Univ. of Calif., an’ Horticulturist, Calif. 

Exp. Sta., Berkeley, Calif. (Almond, Apricot, 

Cherry, Grape, Lemon, Lime, Nectarine, Pear, 

Strawberry, Walnut and Vegetable Gardening in 

California. ) 

*WireGanpb, K. M., Instructor in Botany, Cornell 
Univ., Ithaca, N. Y. (Coreopsis. Cordyline. 

Cyperus. Dracena. Juncus, Lysimachia, Musa. 

Myosotis. Potentilla. Scirpus.  Steironema.) 

*Woops, ALBERT F., Chief of Office of Veg. Phys. 
Investigations, U. S. Dept. Agric., Washing- 

ton, D. C. (Variegation.) 

Wootson, G. C., Nurseryman, Specialist in hardy 

herbaceous perennials, Passaic, N. J. (Mer- 

tensia. Has read numerous proofs. ) 

Worrman, 8S. W., Mushroom-grower, Iselin, N. 

J. (Mushroom.) 

WRIGHT, CHARLEs, Fruit-grower, Seaford, Del. 

(Peach. Help on Delaware.) 

*Wyman, A. P., Asst. to Olmsted Bros., Land- 

seape Architects, Brookline, Mass. (Dirca, 

Epigea, Exochorda, Halesia, — Hypericum, 

Kerria, Liquidambar, and other hardy trees 

and shrubs. Also Lathyrus, Ver- 

onica.) 

*YEomans, L. T., Fruit-grower, Walworth, N. Y. 

( Hemero- 
Help on 

Lupinus, 

(Pear. Help on Evaporation of Fruits. Rasp- 

berry.) 

ZIRNGIEBEL, Denys, Florist, Needham, Mass. 

(Punsy.) 

II, LIST OF THOSE WHO HAVE ASSISTED BY READING PROOF, AND 
IN OTHER 

ABRAHAM, CHARLES, Nurseryman, San Francisco, 
Calif. (Trees in Calif.) 

ALLEN, R. C., Fruit-grower, 

(Olive.) 

ALVERSON, A. H., Grows. of eacti, San Ber- 
nardino, Calif. (Cacti.) 

ApGar, AusTIN C., Prof. of Botany, N. J. State 
Normal School, author of "Trees of the North- 
ern U. 8.,” Trenton, N. J. ( Trees.) 

Baiury, W. W., Prof. of Botany, Brown Univ., 
Providence, R. 1. (Rhode Island.) 

Batt, C. D., Wholesale florist, Hohnesburg, Phila- 
delphia, Pa. (Palms and decorative plants.) 

BARKER, CHARLES, Fruit-grower, Milford, Del. 
(Peach) 

Bonita, Calif. 

WAYS 

Bassett & Son, Wm. F., Nurserymen, Hammon- 
ton, N. J. (Native plants, as Hibiscus.) 

Brau, W.H., Office of Experiment Stations, U. § 
Dept. Agrie., Washington, D.C. (Viguw.) 

BERGER & Co., H. Il., Importers, New York, N.Y. 
(Japanese and Californian plants.) 

Betscuer, C., Florist, nurseryman and seeds- 

man, Canal Dover, Ohio. ((Gladiolus.) 
Bianc, A., Seedsman and plantsman, Philadel- 

pia, Pa. (Cacti. Canna. Novelties.) 
BoarpMAN, 8. L., See. Maine Hort. Soe., Augusta, 

Me. (Mvdine.) 

Brackerr, G. B., Pomologist, U. 8. Dept. Agric., 
Washington, D.C. (Hicoria.  Miekory. 
fans.) 

Jug- 
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Breck & Sons, Josepit (Corporation), Seeds 
men, Boston, Mass. ( Porfruit of Joseph Breck.) 

Breese, J. 8., Nurseryman, Fayetteville, N. ¢. 
North Carolina. ) 

BROTHERTON, WILFRED, Mich. Wild Flower Co., 

Rochester, Mieh. 

perennials. ) 

Brown, O. H., Amateur, 

(Aquatics. ) 

Brptona & Son Co., J. A., Manufacturers of 

pickles and vinegar, market-gardeners, Provi- 

denee, R. TI. (Cucumber. Martynia.) 

Brueacernor, F, W., Seedsman, Pres. J. M. 

Thorburn & Co., New York, N.Y. (Seed Trade. 

Various suggestions. ) 

Burpee, W. ATLEE, Seedsman, Philadelphia, Pa. 
(Seed Testing.) 

Bush & Sons, 

( Grapes. ) 

CALDWELL, GEO. C., Prof. of Agric. Chemistry, 

Cornell Univ., Ithaea, N.Y. (Fertility. Ferti- 

Lime.) 

CHAMBERLIN, JOHN, Journalist, Buffalo, N. Y. 

(Native plants, Ranuneulus.) 

CLARK, Miss JosepHine A., Librarian, U.S. Dept. 

Agrvie., and author of a ecard index of new 

species of North American plants, Washington, 

D.C. (Information as to species after the date 

of Index Bewensis. ) 

CLaRK, J. 

( Pansy.) 

CovILLE, FREDERICK V., Botanist, Dept. of Agric. 

Washington, D.C. 

various matters. ) 

CRANEFIELD, FREDERIC, 

Wisconsin Exp. Sta., Madison, Wis. 

gation, ) 

DaILLEDovUZE Bros., Wholesale florists, Flatbush, 

Brooklyn, N. Y. (Aignonette.) 

DaILeyY, CHARLES L., Fruit-grower, Salem, Ore. 

(Prune. ) 

DaNnBy, CHARLES E., 

(Prune.) 

DANDRIDGE, Mrs. Danske, Amateur, Shepherds- 

town, W. Va. (Hardy plants.) 

DaVENPORT, GEO. E., Botanist, specialist in ferns, 

Medford, Mass. (Sereral ge. ra of ferns.) 

Day, Miss Mary A., Librarian, Gray Herbarium 

of Harvard Univ., Cambridge, Mass. (Rare 

books.) 

Devo, W.8., Editor and agriculturist, Redlands, 

Calif. (Vegetables in California.) 

Devron, Dr. G., Amateur of bamboos, New Or- 

leans, La. (Bamboo. ) 

Dock, Miss M. L., Lecturer on plant life, for- 

‘e improvement, Harrisburg, Pa. 

(Native hardy herbaceous 

Bordentown, N. J. 

Viticulturists, Bushberg, Mo. 

lizers. 

C., Dreer’s nursery, Riverton, N. J. 

(Juniperus. Suggestions on 

Asst. Horticulturist, 

(Irvi- 

Prune-grower, Salem, Ore. 

estry and vill: 

(Bartram. Village Improvement. ) 

Doscu, IL. E., See’y. State Board of Hort., Hills- 

dale, Ore. (Oregon. ) 

DOWNER’S Sons, J. 

Ky. (Kentucky.) 

DreEER, Henry A. (Ine.) 

men, Philadelphia, Pa. 

S., Fruit-growers, Fairport, 

Seedsmen and Plants- 

(Many and varied ser- 

vices, especially in aquatics, ferus, foliage plants 

and rare annuals, ) 

EISEN, Gustav, Author of Gov't. 

figs and raisins, San Franeiseo, Calif. (Lig. 

Raisin.) 

ELuiotT, J. WILKINSON, 

Pittsburg, Pa. 

ceous perennials. ) 

ELLWwaNncer & Barry, Nurseryman, Rochester, 

N.Y. (Hardy plants. ) 

Emerson, Prof. R. H., Horticulturist, Neb. Exp. 

Sta., Lincoln, Neb. (Nebraska. ) 

Farnuam, J. E. C., Ex-Pres. R. I. Hort. Soc., 

Providence, R. I. (Rhode Island.) 

FERNALD, M. L., Asst. in Gray Herbarium, 

Cambridge, Mass. (Salvia.) 

Frevps, Joun, Dir. Agr. Exp. Sta., Stillwater, 

bulletins on 

Landscape Architect, 

(Koehia, Oak, and some herba- 

Okla. ( Oklahoma.) 

FisHer, Dr. Japez, Fruit-grower, Fitchburg, 

Mass. (Massachusetts. ) 

Ganona, W. F., Prof. of Botany, Smith College, 

Northampton, Mass. (Cucti, and many proofs 

of physiological subjects. ) 

GiFrorD, JOHN C., Asst. Prof. of Forestry, Col- 

lege of Forestry, Cormell Uniy., Ithaca, N. Y. 

(Poinciana.) 

GoopMAN, L. A., Fruit-grower, Kansas City, Mo. 

(MWissowrd. ) 

GREENMAN, J. 

bridge, Mass. 

M., University Museum, Cam- 

(Zinnia. 

Hauuipay, Rosr. J., Florist, 

(dealea. Camellia.) 

Harris, J. 8., Fruit-grower, La Creseent, Minn. 

(Minnesota. 

Hays, WittetT M., Prof. of Agric., Univ. of 

Minn., Minneapolis, Minn. (Plant- Breeding. ) 

Baltimore, Mad. 

Herees, 8. B., Pomologist, York, Pa. (Penn- 

sylvania, ) 

Heiss, J. B., Florist, Dayton, Ohio. (Palms. ) 

HELLER, A. A., Botanist, Lancaster, Pa. (Iorto 

Rico.) 

Merest, J. L., Fruit-grower, Sparta, Wis. 

(Strawberry. ) 

Hewson, Wu., Orehid-grower for Wm. Scott, 

Buifalo, N.Y. 

Hicks, D. C., Fruit-grower, No. Clarendon, Vt. 

( Vermont.) 

Hitt, Rosert T., U. 8. Dept. Agrie., Washing- 

ton, D.C. (Porto Rico.) 

HosMER, A. W., Botanist, Coneord, Mass. 

lygala, and some other native plants. ) 

(Odontoglossum. — Oncidinan.) 

( Po- 
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Howarp, A. B., Seed-grower, Belchertown, Muss. 

(Verbena. Zinnia. ) 

Herr, H. L., Prof. of Horticulture, Ont. Agric. 

College, Guelph, Ont. (Hale. Lohklrabi.) 

JACK, Mrs. ANNIE L., Chateauguay Basin, Prov. 

Que. (Native Plants.) 

JEPSON, Wituis L., Botanieal Dept., Univ. 

Calif., Berkeley, Calif. (4 few Californian sub- 

jects.) 

JENNINGS, E. B., Specialist in pansies, South- 

port, Conn. ( Pansy.) 

JoNnEs, Rey. C. J. K., Los Angeles, Calif. ( Vari- 

ous Californian plants.) 

JORDAN, W. H., Dir. N. Y. Exp. Sta., Geneva, 

N.Y. (Fertility. Fertilizers.) 

KATZENSTEIN, Orro, Manager Pinehurst Nurser- 

ies, Pinehurst, N.C. (Stillingia. ) 

Kepziz, Dr. R. C., Prof. of Chemistry, Mich. 

Agric. College, Agricultural College, Mich. 

(Fertility. Fertilizers. Lime.) 

KELLOGG, GEO. J., Pomologist, Lake Mills, Wis. 

(Iisconsin.) 

KERMAN, JOHN, Market-gardener, Grimsby, Ont. 

(Tomato). 

Kinney, T. L., Fruit-grower, South Hero, Vt. 

(Vermont.) 

Kine, F. H., Div. of Soils, U. S. Dept. Agric., 

Washington, D.C. (Irrigation, Mulching, elec.) 

Lapp, E. F., Prof. of Chemistry, N. D. Agric. 

Coll., Agricultural College, N. D. (North 

Dakota.) 

Lake, D. §8., Nurseryman, Shenandoah, Iowa. 

(Trees on Plains.) 

Latuam, A. W., See. Minn. Hort. Soc., Minne- 

(Minnesota, ) 

Prune-grower, San José, Calif. 

apolis, Minn. 

GEDBY. oS. dE, 

( Prune.) 

Linpiey, J. Van, Nurseryman, Pomona, N. C. 

(North Carolina.) 

Luke, FreD k., Gardener, Mo. Botanical Garden, 

St. Louis, Mo. (South Dakota.) 

Lupron, J. M., Market-gardener, Gregory, L. I. 

( Cabbage. ) 

Lyox, Wa. 8., Census Bureau, Washington, D. C. 
( Palms.) 

MacDoweLt, J. A., Nurseryman, City of Mexico, 

Mex. (Cacti. ) 

Macraruane,’ Prof. J. M., Dir. U. of P. Botanic 

Philadelphia, Pa. 9 (Aybridization. 
Nepenthes. Pinguicula.) 

Mackenzig, R. R., See. J. M. Thorburn & Cos 
New York, N.Y. (Many important bulbs. \ 

Garden, 

Makwrrace, A. D., Cranberry- grower, West 
Barnstable, Mass. ( Cranberry.) 

Manva, W. A., Hortieultural expert, South 
Orange, N. J. (Orehid pictures, ) 

Maynina, C. H., Sheridan, Wyo. (MWyoming.) 

COLLABORATORS 

MANNING, Jacosp W., Nurseryman, Reading, Mass. 

(Dried specimens of herbuceous perennial plants. ) 

MANNING, Rover, Sec. Mass. Hort. Soc., Boston, 

Mass. Horticulture.) 

MAXWELL Bros., Fruit-growers, Geneva, N. Y. 

( Quince.) 

McDowe.t, Prof. R. H., Agriculturist and horti- 

eulturist, Nev. Exp. Sta., Reno, Nev. (Nevada.) 

(Biographical sketches. 

McTrar, JouHN, Gardener, Montecito, Calif. 

(Some plants cult. in Calif. ) 

Meap, Prof. Etwoop, Cheyenne, Wyoming. 

( Wyoming.) 

MEEHAN, THos., Nurseryman, Germantown, Pa. 

(The article © Horticulture.” ) 

(Peonia. 

(deceased). 

Merriam, Dr. Horatio C., Salem, Mass. 

Papaver.) 

Merri.y, L. H., Prof. of Chemistry, Me. Agric. 

Coll., Ovono, Me. (Maine. ) 

Mitter, E. §., Specialist in Bulbs, Floral Park, 

L. 1. (Many articles on bulbs.) 

MILLER, H. H., Paw Paw., W. Va. (West 

Virginia.) 

Moon, Wu. H., Nurseryman, Morrisville, Pa. 

(Pennsylvania. ) 

MooRHEAD, JAMES R., Grower of Cacti, Cactus 

Farm, Moorhead, Texas. (Cacti.) 

Moses, WALLACE R., Fruit-grower, West Palm 

Beach, Fla. (Orange. Pineapple.) 

Mupae, W. 8., Fruit-grower and melon raiser, 

Hartland, N.Y. (Muskmelon.) 

Nanz & Nevuner, Florists, seedsmen, and nursery- 

men, Louisville, Ky. (Kentucky. ) 
NasH, Geo. V., Gardener, N. Y. Bot. Garden, 

Bronx Park, N. Y. (Genera of grasses.) 

NICKELS, Miss ANNa B., Grower of Cacti, Laredo, 

Texas. (Certain genera of Cacti.) 

OumMeER, NicnoLas, Fruit-grower, Dayton, Ohio. 
(Ohio.) 

OstERHOUT, W. J. V., Botanical Dept., Univ. of 
Calif., Berkeley, Calif. ( Variegation. ) 

Parsons, Samvet B., Nurseryman, Flushing, 
L. I. (fhe articles “ Horticulture” and “ Po- 
mology.” 

PENDERGAST, W. W., Pres. Minn. Hort. Soe., 
Hutchinson, Minn. (Minnesota.) 

Pennock, C. J., Florist and Gardener, Kennet 
Square, Pa. (Tomato.) 

PericaT, ALPHONSE, Gardener, West Philadel- 
phia, Pa. (Letliocattleya.) 

Pierson, F. R., Nurseryman, 

Hudson, N.Y. ( Bulbs.) 

Racan, W. H., Div. of Pomology, U.S. Dept. 
Agrvic., Washington, D. GC. (Indiana.) 

Ramsay, F. T., Nurseryman, 

(Teras. ) 

Rea, Freperic J., Nurseryman, Norwood, Mass. 
(Polemoniim, ) 

Tarrytown -on- 

Austin, Tex. 
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REBMANN, JEREMIAH, Lincoln, Neb. 

Islands.) 

RicHarbson, E. A., Landscape gardener, Boston 

and Albany, 40 Austin St., Newtonville, Mass. 

(Railroad Gardening. ) 

Riper, Prof. A. J., Philadelphia, Pa. 

berry.) 

Roprnson, Prof. B. L., Curator, Gray Herbarium 

ot Harvard Univ., Cambridge, Mass. (Murious 

(Philippine 

(Cran- 

articles on native plants.) 

ROBINSON, CHARLES Mtbrorp, Author of “The 

Improvement of Towns and Cities.” Roches- 

ter, N.Y. (Village Improvement. ) 

RoBinson, JOHN, Author of “Ferns in their Homes 

and Ours,” Salem, Mass. (Several articles on 

terns.) 

Rock, Joun, Fruit-grower and nurseryman, Niles, 

Calif. (Phan. Prune.) 

ROUNERT, WALDO, Specialist in sweet peas, Sar- 

gent, Calif. (Sweet Pea.) 

Root, A. I., Dealer in bee-keepers’ supplies, 

Medina, Ohio. (Tomato. ) 

Ross, J. J., Fruit-grower, Seaford, Del. (Peach.) 

Rorurock, J. T., Commissioner of Forestry, 

West Chester, Pa. (Rothrochia.) 

Ryabts, G. M., Market-gardener, Savannah, Ga. 

( Tomato.) 

SaLtrorp, Wm. G., Florist and specialist in 

violets, Poughkeepsie, N. Y. (Violet.) 

Sanper & Co., Nurserymen of St. Albans, Eng. 

(A. Dimmoek, New York agent). (Recent im- 

portations, particularly orchids and palms.) 

SANDIFORD, ROBERT, Specialist in pelargoniums, 

Mansfield, Ohio. (Pelargonium. ) 

ScHNECK, JACOB, Amateur botanist, Mt. Carmel, 

Ill. (Vitis. ) 

SCHULTHEIS, ANTON, Florist, College Point, N.Y. 

(IFoody plants from Australia and the Cape, as 

Erica.) 

Scoon, C. K., 

(Cherry. ) 

Scorr, ALEX. B., of Robert Scott & Son, Sharon 

Hill, Pa. (Rose. ) 

Suapy Hitt Nursery Co., Boston, Mass. (Herba- 

ceous perennials.) 

Suaw, TuHos., Prof. of Animal Husbandry, Univ. 

of Minn., St. Anthony Park, Mian. (Medicago. 

Melilotus.) 

Sunn, J. C., Fruit-grower, Niles, Calif. (Pear.) 

Fruit-grower, Geneva, N. Y. 
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Sievers, Joun H., Specialist in pelargoniums, 

San Francisco, Calif. (Pelargonium. ) 

Simpson, J. H., Botanist, Braidentown, Fla. 

(Vitis, Zamia and some Florida subjects.) 

SLAYMAKER, A. W., Fruit-grower, Camden, Del. 

(Delaware. ) 

SMALL, JoHN K., N. Y. Botanical Garden, Bronx 

Park, N.Y. (Polygqonwn.) 

SMITH, ARCHIBALD, Manager Joseph Breck & 

Sons Corporation, Boston, Mass. (Seeds.) 

STewartT, W. J., Sec. Soc. American Florists, 

Boston, Mass. (Syringa.) 

Sottavu, CHRIs, Grower of pansy seed, Jersey 

City, N. J. ( Pansy.) 

STANTON, Gro., Ginseng specialist, Apulia Station, 

N.Y. (Ginseng. ) 
StTocxBripar, Prot. H. E., Dir. Fla. Exp. Sta., 

Lake City, Fla. (Tomato.) 

Storrs & Harrison, Nurserymen, Painesville, 

Ohio. (Various plants. ) 

STURTEVANT, EpMuND D., Specialist in aquatics, 

Station E., Los Angeles, Calif. (Victoria and 

other aquatics. ) 

Suzvukr & Ira, Yokohama Nursery Co., New 

York, N.Y. (Japanese plaints.) 

TuHompson, Mrs. J. 8. R., Spartanburg, 

(Perfumery Gardening.) 

Tuurtow, T. C., Nurseryman and specialist in 

peonies, West Newbury, Mass. (Peonia.) 

Topp, FREDERICK G., Landscape Architect. Mon- 

treal, P.Q. (Hardy trees and shrubs.) 

Trotu, Henry, Photographer of plants and land- 

scapes, Philadelphia, Pa. (Photography.) 

Vick’s Sons, JAMES, Seedsmen, Rochester, N. Y. 

(Various plants.) 

Watson, H. D., Farmer and fruit-grower, Kearney, 

Neb. (Trees for the Plains. ) 

Wess, Prof. Wrestey, Dover, Del. (Delaware. ) 

WEDGE, CLARENCE, Fruit-grower, Albert Lea, 

Minn. ( Minnesota.) 

WHILLDIN Pottery Co., Philadelphia, Pa. (Pots.) 

Wuitr, J. J., Cranberry-grower, New Lisbon. 

N. J. (Cranberry.) 

WiLiarp, 8. D., Nurseryman, Geneva, N. Y. 

(Important fruits, as Cherry.) 

WitTBoLD Co., The Gro., Florists, Chicago, Ill. 

(Palms and ferns. Nephrolepis Wittholdi.) 

YounG, B. M., Specialist in nut culture, Morgan 

City, La. ( Pecan.) 

De Gx 





ABBREVIATIONS 

I. OF GENERAL EXPRESSIONS 

cult . cultivated, ete. 

dian, Nae eee ene . diameter 

Pons. 3% rite en ates Ai ree SACS be 

tlisstea rew sytem eo. ron ese erie tye) 4a, ares: 

Woes ip ese ht aS. Bs Gh 1h et Scat oo MES 

Ms os oe eer as ee eee ce 

Sade none GOA a au tt idea ew. ae of COUEIIY 

trop, . . tropics, tropical. 

Pete etl tebe ates Cae aes SE 

II, OF BOTANICAL TERMS 

Ue ape hats ode = ee ec Sede oe MOWER? 

TUS SEY ba Foe oh pk ate esr . . flowers. 

uCleres oh Chad Doane eeh tent adn tee oe A hectares «a. TOMBE OCs 

dD Ror cle Sie a rch ee Ok cK ah Hoist. A ORUDES 

Relate keh Rs Nel aee ae VS Ea ee ee ay . . height. 

ilps aa AY ReSawe wt dee Heed eee one ee a ore Gl 

LENS i Boe peer ase So de et, ae at LOTTE: 

WSs. a 5 a * Be eg eS oo ee eevee, 

Glee ee ee ee Gey see ng SSE: 

GIS hy nepes ie toe see carl e tall 1 ae pte Se SSCL a 

syn. . synonym. 

var. . variety. 

I. OF BOOBS AND PERIODICALS 

To aid the student in the verification of the 

work, and to introduce him to the literature of the 

various subjects, citations are made to the por- 

traits of plants in the leading periodicals to 

which the American is most likely to have access. 

These references to pietures have been verified as 

far as possible, both in the MS. and in the proof. 

A uniform method of citation is much to be de- 

sired, but is extremely difficult, because periodi- 

eals rarely agree in methods. With great reluc- 

tance it was decided to omit the year in most 

cases, because of the pressure for space, but the 

student who lacks aecess to the original volumes 

muy generally ascertain the year by consulting the 

bibliographical notes below. 

An arbitrary and brief method of citation has 

been chosen. At the outset itseemed best to indi- 

cate whether the cited picture is colored or not. 

This accounts for the two ways of citing certain 

publications containing both kinds of pictures, 

as The Garden, Revue Horticole, and Gartenflora. 

The figures given below explain the method of 

citation, and incidentally give some hints as to 

the nmuber of volumes to date, and of the number 

of pages or plates in one of the latest volumes. 

A few works of the greatest importance are 

mentioned elsewhere by way of acknowledgment 

(p. xv). The standard works on the bibliography 

of botany are Pritzel’s Thesaurus and Jackson’s 

Guide to the Literature of Botany; also, Jackson’s 

Catalogue of the Library of the Royal Botanie 

Gardens, Kew. 

A..F. . . . The American Florist. Chieago. <A trade 
paper founded August 15, 1885. The vol- 
umes end with July. Many pictures re- 
peated in“ Gng.” (14:1524=vol. and page.) 

. American Gardening. New York. Represents 
14 extinct horticultural periodicals, includ- 
ing The American Garden (1888-1890). 
Founded 1879(?) (20:896=vol. and page.) 

B. . . . . The Botanist. Edited by Maund. No years 
on title pages. Founded 1839. 8 vols., 
50 colored plates in each vol. (8:400= 
vol, and col. plate.) Cumulative index. 

. Britton & Brown. An illustrated Flora of 
the Northern U. 8., ete. New York. 
1896-1898. (3:588=vol. and page.) 

. See F, 

. La Belgique Horticole. 
(1851-1885. ) 

3.M. . . . Curtis’ Botanical Magazine. London. 
Founded 1787. The oldest current peri- 
odical devoted to garden plants. The 
vol. for 1899 is vol. 125 of the whole 
work. Index to first 107 volumes hy E. 
Tonks. London. (7690=col. plate.) 

. Botanical Register (1815-1847). Vols. 1-14 
edited by Edwards: vols. 15-33 by Lind- 
ley. In vols. 1-23 the plates are num- 
bered from J-2014. In vols. 24-33 they 
are numbered independently in each vol. 
There are 688 plates in vols. 24-33. "An 
Appendix to the First Twenty-three Vol- 
umes” (bound separately or with tho 
25th vol.) contains an index to the first 
23 vols. An index to vols. 24-31 may he 
found in vol. 31.) (33:70=vol. and col. 
plate.) 

D. ... .Dana. How to Know the Wild Flowers. 
New York. 1893. (298=page.) 

tm. . . . Emerson, G. B. Trees and Shrubs of Mas- 
sachusetts. Boston. 2 vols. 149 plates. 

F. . . . .The Florist. London. 1840-1884. (1884: 
192=year and page pp. col. plate.) Editors 
and title pages changed many times. 
Kuown as the Florist, Florist’s Journal 
and Florist and Pomologist. Sometimes 
improperly called British Florist. 

. Floral Cabinet. Knowles & Westcott. Lon- 
don. 1837-1840. (3:127 vol. and col. 
plate). 

Ghent. 35 vols. 

F.C, 

(xxix) 
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. The Florists’ 

. Flore des 

. The Gardeners’ Chronicle. 

. The Garden. 

. Gardening. 

ABBREVIATIONS 

Exchange. New York. A 
trade paper, whose pictures sometimes 
are repeated in“ A.G.” Founded Dee. 8, 
1888. (11:1298=vol. and page.) 

. See F. 

. Floral Magazine. London. Series I. 1861- 
1871, 8vo. Series II. 1872-1881, 4to. 
(1881 :450=year and col. plate.) 

. See F. 
. Florists’ Review. Chicago. A trade paper. 

Vol. 1, Dec. 2, 1897, to May 26, 1898. Two 
vols. ayear. (4:660=vol. and page.) 

Serres. Ghent.  (1845-1880.) 
Inconsistent in numbering, but the plate 
numbers are always found on the plate 
itself or on the page opposite. Valuable 
but perplexing indexes in vols. 15 and 19. 
(23:2481=vol. and col. plate.) 

London. Se- 
ries I, (1841-1873) is cited by year and 
page. Series Il. or “New Series” (1874- 
1886), is cited thus: II. 26:824=series, 
volume and page. Series III. is cited 
thus: III. 26:416. Two vols. a year, be- 
ginning 1874. <A select index is scattered 
through 1879 and 1880. Consult II. 
12:viii (1879), and similar places in sub- 
sequent vols. 

. Garden and Forest. New York. 
(10:518=vol. and page.) 

. Gardeners’ Magazine. London. Ed. by 
Shirley Hibberd. Founded 1860. Vols. 
31-42 are cited. (42:872=vol. and page.) 

London. Founded 1871. Two 
a year. (56:1254=vol. and col. 
56, p. 458=vol. and page contain- 

ing black figure.) An Index of the first 
20 vols. was separately published. Com- 
plete Index of Colored Plates to end of 
1897 in vol. 54, p. 334. 

Chicago. Founded Sept. 15, 
1892. Vols. end Sept. 1. (7:384=vol. 
aud page.) 

. Gartenflora. Berlin. Founded 1852. (Qt. 
48:1470=vol. and col. plate. Gt. 48, p. 

1888-1897. 

vols. 
plate. 

670=Vvol. and page containing black 
figure.) 

. Goodale’s Wild Flowers of America. Bos- 
ton, 1886. (50=col. plate. ) 

. Humboldt, Bonpland & Kunth. Nova 
Genera et Species, ete. Paris. 1815-25. 
7 vols. Folio. 

. L'Illustration Horticole. Ghent, (1854-1896. ) 
(43:72=vol. and col. plate.) The volumes 
were numbered continuously, but there 
were 6 serie Series I.=1854-63. Se- 
ries II.=1864-69. Series IJI1.=1870-80. 
Series IV. = 1881-86. Series V.=1887- 
93. Series VI.=1894-96. The plates 
were numbered continuously in the first 
16 vols. from 1 to 614: in vols. 17-33 
they run from 1 to 619: in series V. from 
1 to 190: in Series VI. they begin anew 
with each vol. Valuable indexes in vols. 
10 and 20. Series V. in 4to, the rest 8vo. 

. Journal of Horticulture. London. Founded 
in 1848 as The Cottage Gardener. Series 
III. only is cited, beginning 1880. (III. 
39:504=series, vol., page.) — 

Re OWieons, 

iis 

L.B.C. 

R. 

R.B. 

R.H. 

BZ: 

. The Botanical Cabinet. 

. Lindenia, 

. Beautiful Leaved Plants. 

. A.B. Freeman-Mitford. 

. Meehan’s Monthly. 

. Reichenbachia. Ed. by Fred. Sander. 

. Revue Horticole. 

. Schneider. 

. Semaine Horticole. 

. Semaine Horticole. 

. Sargent. 

. Siebold & Zuccarini. 

. See F.C. 

. In vol. 1 of this work, sometimes means 
Lindenia, sometimes Lowe's Beautiful 
Leaved Plants. See Lind.” and “Lowe.” 

Loddiges. 1817- 
33. 100 plates in each vol. Complete 
index in last vol. (20:2000=vol. and col. 
plate. ) 

Ghent. Founded 1885. 
Devoted to orchids. 

Folio. 

E. J. Lowe and 
London. 1864. (60=col. plate.) 

The Bamboo Gar- 
(224=page.) 

Howard. 

den. London. 1896. 

. Méller’s Deutsche Girtner-Zeitung. Erfurt. 
Founded 1886. (1897:425=year and page.) 

Germantown, Phila- 
delphia. Founded 1891.  (9:192= vol. 
and page opposite col. plate.) 

. Nicholson. Dictionary of Gardening. Vols. 
1+4 (1884-1887). Vol. 5 in preparation. 

. Lindley & Paxton. Flower Garden. Lon- 
don. 1851-53. 3vols. 4to. 

. Popular Gardening. Buffalo. 1885-90. 
(5:270=vol. and page.) 

. Paxton’s Magazine of Botany. London. 
183449. 4(16:376=vol. and page oppo- 
site col. plate.) Vol. 15 has index of first 
15 vols. 

Lon- 
don. Founded 1886. Folio. 

. Revue de 1|’Horticulture Belge et Etrangére 
Ghent. Founded 1875? (23:288=vol. and 
page opposite col. plate.) In the first vol. of 
the CrcLoPepiA "R.B.” sometimes means 
Belgique Horticole, but the confusion is 
corrected in later vols., where Belgique 
Horticole is abbreviated to *B.H.” 

Dates from 1826, but 
is now considered to have been founded in 
1829. (1899:596=year and page opposite 
col. plate. 1899, p. 596=year and page 
opposite black figure. ) 

The Book of Choice Ferns. 
London. In3 vols. Vol.1,1892. Vol. 2, 
1893. 

. Sweet British Flower Garden. London. 
Series I., 1823-29, 3 vols. 
1831-38, 4 vols. 

Series II., 

Ghent. Founded 1897. 
(3:548=year and page.) 

Erroneously cited in 
this fashion a few times in first vol. 

The Silva of North America. 
13 vols. Vol. 1, 1891. “Yol, 72, 1888. 
(12:620=vol. and plate, not colored.) 

Flora Japonica. Vol. 
1, 183544. Vol. 2 by Miquel, 1870. 
(2:150=vol. and plate.) 

V. or V.M, Vick’s Magazine. Rochester, N. Y. Founded 
1878. Vols. 
through the 3 series. 
Noy. (23:250=vol. and page.) 
times cited as “Vick.” 

numbered continuously 
Vols. begin with 

Some- 

a*y Additional abbreviations and explanations will be found in the introductory pages of Vol. I. 
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RADISH (Raphanus sativus). Plate XNNNI. The 

Radish is one of the most popular of garden vegetables, 
It is of quick growth, and the product is seeured at the 
time of the year when fresh vegetables are in denuaud. 
In order that Radishes may be of the best quality, they 
should haye made a rapid growth. The soil should be 
rich, light and loose,—one that drains readily and does 
not bake with heavy rains. Radishes fit for the table 
may be had in three to six weeks from the sowing, de- 
pending on the variety and the “quickness” of the soil. 
They are often grown as acateh-crop with other vege- 
tables. They may be sown in the rows with early beets, 
peas or other crops, and they are usually mature enough 
for use before they seriously interfere with the main 
crop. Sometimes seeds of Radishes are sown in the 
rows of slow-germinating things, like carrots and par- 
snips, in order that the seedlings may mark the rew and 
thereby facilitate tillage. Many of the Radishes may 
be allowed to remain long enough to produce an edible 
tuber. Aside from the root-maggot, the Radish is rela- 
tively free from insects and diseases. When the root- 
maggot appears in any place, it is usually best to discon- 
tinue the growing of Radishes in that area for two or 
three years, until the insects have been starved out. 

The maggots may be killed by an injection of bisulfide 
of carbon into the earth about the plants; but this is 
usually more expense than the product is worth. Early 
Radishes may be grown in hotbeds or coldframes with 
the greatest ease, and in these places they are usually 
less subject to the attacks of the cabbage maggot, since 
the crop is matured in advance of the maggot season, 

Radishes are readily forced in the winter months. It 
is necessary that the house be light. The soil should be 
a sandy loam, free from silt and clay. It is best to grow 
Radishes in solid beds rather than on benches. They 
thrive best in a low temperature. The temperature 
during the day should not exceed 65° to 75° in the shade, 
and at night it may drop to 45° to 50°. If the tempera- 
ture is too high, and particularly if the plants are given 
bottom heat, the plants tend to run to top rather than 
toroot. The seed js usually sown in rows from 5-8 inches 
apart, and they are thinned in the row until they stand 
2 or 3 inches apart. In order that the crop shall be uni- 
form and mature simultaneously, it is advisable either 
to sift the seed or to transplant the young Radishes. 
Galloway has found by experiment that Radish seeds 

2060. Long Scarlet Radish ( 1%). 

two-twenty-fifths of an inch in diameter are too small 
to give a satisfactory and uniform crop. He therefore 
advises that seeds be run through sieves with a mesh 

of that diameter in order to separate the small speci- 

mens. In a certain experiment, he secured from two 
pounds of commercial seed 19% ounces of large seed, 
10°, ounces small seed, the remainder being bits of 
gravel, sticks and other impurities. The chief value of 
this sorting lies in the greater uniformity of the crop, 

“amy D 

2061. A dainty bunch of Radishes (x }4). 

Almost every plant can then be relied upon to reach 
maturity. It is the practice in some houses to trans- 
plant the young Radishes. The seed may be sown in 
fluts or in beds at one end of the house, and when the 
Radishes have made two or three leaves, they are trans- 
planted into permanent quarte In this operation, all 
the small and weak plants are disearded and the crop is 
therefore more uniform. It is supposed by some grow- 
ers, also, that the breaking of the tap-root in the process 
of transplanting tends to make the tuber shorter and 
thicker and to induce an earlier maturity. By means of 
transplanting, the use of the house may be economized. 
Whilst one crop is growing, another may be started in a 
seed-bed or in flats. As soon as the first crop is re- 
moved, the ground may be thoroughly raked, fertilized, 

and the new plants put in. In some cases the 
new crop is transplanted between the rows 
of the old crop a few days before the latter is 
removed; but, unless the soil is ri¢ch and in 
good condition, it is better to wait until the 
crop is removed in order that the land may 
be thoroughly fitted for the new plants. Rad- 
ishes are often forced in connection with let- 
tuce, and they thrive well in the same tem- 
perature. The varieties most used for fore- 
ing, as also for the early spring crop in the 
garden, are the globular or half-long kinds. 
With these varieties, a depth of soil of 4 
inches is sufficient for good results. 

The Radish is variable in size, shape, color 
and consistency of root and in season of ma- 
turity. Varieties may be classified as spring, 
summer and winter Radishes; or as globu- 
lar, half-long and long Radishes; or as red, 
white, gray and black Radishes. Figs. 2060- 
2062 show some of the forms. 

The origin and nativity of the Radish are 
questions of dispute. For geographical rea- 

sons, it is supposed that the Radish is wild in temper- 
ate Asia, probably in the oriental part, although truly 
indigenous Radishes are not yet known. Not infre- 
qnently the Radish runs wild about gardens, and in 

O4 (1487) 
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that case the root soon deteriorates into a small, slen- 
der, woody and more or less fibrous member. It has 
been thought by some that the Radish is only a modi- 

fied form of the wild charlock, 
or Raphanus Laphanistrim, 
In fact, experiments were made 

on the charlock by Carriére, 
who was able in a few years to 
produce edible Radishes from 
the wild plant. While these 
investigations seem to be con- 
elusive that the Radish can be 
produced from the charlock, 
they nevertheless do not prove 
that such was the actual origin 
of the garden Radish. DeCan- 
dolle, whilst) accepting Car- 
riere’s experiments, was niable 
to understand how the Rad- 
ishes of India, China and Japan 

eould have originated from the 

charlock, since that plout is un- 
ny 4) known in those countries and 
( if the Radish has been grown ™, S- e eee as 

nd there for centuries. It is pos- 

sible that the Radish was ear- 
ried eastward from western 
Asia and Europe. but such has 
not been the general course of 
the migration of plants. It is 
possible that the Radishes of 

the Orient are a different species from those in Europe, 
although they are generally regarded as the same spe- 
cies. See Laphanus. 

The experiments of E. A. Carriére with the wild Rad- 
ish (Journ. (Agric. Prat., 1869, also separately printed ) 
form a classieal example of the possibilities of plant- 
breeding. In five years by means of cultivation and 
selection alone he was able to produce from a trouble- 
some weed practically all the important type-forms of 
Radish in cultivation, Carri¢re began by gatbering seeds 
of the wild Raphanus Raphanistrion (Pig. 2063), which 
he collected as far as possible away from all cultivated 
plauts of the same family. Duplicate sowings were 
made in light, dry soil at Paris and in strong clay soil 
in the country. The roots at Paris were mostly white or 
rose and the long form dominated; in the eountry all 
the colors and all possible forms were obtained. The 
roots of the wild plant were very sleuder, dry, fibrous, 
always the same shape, always white, hard, woody and 
inedible. The roots of the same species after four gen- 
erations of seed were large, various in form and color, 
fleshy, the flesh white, yellowish, rosy or violet, succu- 
lent, and good to eat. Figs. 2064, 2065. 

Carri¢re gives three pictures of the wild type with 
which he began, and eight pictures of various types 
produced after five years of intelligent cultivation and 
selection. The original root was about 7 inches long, 
but it was balf an inch thick for a distance of barely an 
inch and a half. Taking extreme cases, the length of 
root was increased trom 114-10 inches, the thickness 
from 34-5 inches, the weight from 22 to 651 grams. In 
terms of percentage the length was inereascd 666 per 
cent, the thickness 1,000 per cent, the weight 338 per 
cent. Among the forms pictured by Carri¢re were the 
common long, the carret shape, the tumip shape, the 
beet shape and others,—in all 8 types, the length and 
diameter of which are given in every instance, All 
these roots lad the characteristic flavor of the Radish 
well developed, There were others which in flavor ap- 
proached turnips and other root crops of the mustard 
family. 

The Rat-tail Radish, Fig. 2066, is grown for its niuch- 
developed soft pods, whieh may be used as Radishes 
are and in the making of piekl It is rarely grown in 
American gardens, although it is well worth raising as 

weuriosity, It is annual, and its cultivation presents uo 
difficulties. L. H. B. 
GARDEN Notes oN Rapisa.—A very small areca will 

furnish an abundance of Radishes fora family. Rad- 
ishes are of easy culture, and as they are at their hest 
when not more than an hour out of the ground they 
make one of the most desirable vegetables for the home 

2062. French Breakfast 
and Olive-shaped 
Radishes, two of the 
early or spring Rad- 
ish class (X }.). 

RADISH 

gurden. In order to secure high quality it is essential 
to use well-bred seed, secure a quick growth, and use 
the product when in prime condition. 

Spring Radishes,—VThe earlier quick - growing sorts 
will reach a usable size in 20-40 days from planting, 
and become pithy and worthless within 10-12 days later, 
Therefore repeated sowings are necessary to insure a 
continuous supply. The plant is very hardy, and the 
first sowing should be made as soon as the eround can 
be worked, The richer and more friable the soil can be 
made the better, and there is little danger of over-ma- 
nuring provided that the manure is fine; and the older 
and better decomposed it is the nore satisfactory will 
be the results. Having mixed the fertilizer with the 
soil and made it as fine and smooth as possible, form 
drills about Tin. deep and 10-18 in. apart, and drop 

15-30 sceds to the foot, covering with about 45 in. of 

soil well firmed down with the hand or hoe, From 2 to 4 
feet of drill will furnish an abundant supply for one 
person during the time those from a single sowing are 

usable, and sowings should be repeated once in 10 or 
12 days. 

Early Radishes are offen ruined by “maggots.” We 
know of no certain preventive other than covering the 
soil just after planting with a heavy dressing of un- 
Jeached wood ashes. A still thieker dressing of tobacco 
dust will often enable one to get good roots when other- 
wise the crop would be a failure. Market-gardeners 

2063. Root of the wild Radish, with which Carriere began 

his experiments (* 14). 

often seatter a few seeds of early Radish in their rows 
of onions and beets. The Radishes start quickly and 
enable the gardener to see and cultivate the rows sooner: 
and the Radish erop is matured and pulled before the 
space is all needed for the more permanent crops. 

Petite Cote, Ontario, is a little hamlet of French set- 
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tlers on the Detroit river, in which nearly every cottage 
has a Radish garden, ranging from a few rods to an acre, 
On the product of these gardens the owners depend 
for a large share of their income. The soil is rich, 
black, sandy and alluvial with permanent water at a 
depth of 6 ft. or less, though the surface is by no means 
wet or marshy. The gardens are heavily — 
manured, not only in the spring but before 
each crop is started. They make at least 
to, wid sometimes as many as tive crops 
during the season, The beds are miunured, 
spaded and replanted within a day or two 
after the roots have been pulled. Weeds 
are never seen in a Petite Cote Radish gar- 
den. The only tools used are a spading 
fork, a steel rake, a marker (made by fixing 
arow of pegs ty-ls in. in diameter and 34- 
1's in. long, 1 in. apart in the rounded edge 
of a narrow board). and a standing board 

S12 in. wide and as lone as the beds are 
wide. Having made the soil as tine and 
smooth as possible, they lay the board 

across the bed and, standing on it, they 

make a row of holes by pressing the marker 
into the soil along its inner edge. They then 
drop one or two seeds into each hole, cov- 
ering them with soil with the edge of the 
standing board as they turn it over and re- 
peat the process. Only a small part of 
the garden is planted at once, but sow- 
ings are made onee or twice a week / 
throughout the season, so that there is / 
a constant suceession of roots in prime Ve 
condition. The variety used is the Long 
Searlet. There is a large list of varieties of 
these spring or forcing Radishes, all of 
them tracing back to the Scarlet Turnip, 
Searlet Half-Long or Long Searlet type. 
Summer Radishes, —Vhese are a little 

slower in growth than the preceding but re- 
main longer in condition, ‘The Long Sear- 
let type appears in both summer and win- 
ter Radishes, but the Chartier, Celestial, 
Stuttgart, ete., are used ouly for summer or 
late fall supply. The culture of the sum- 
mer sorts is the same as that of the spring 
sorts, except that they should be given more 
room. 

Winter Radishes. — These are of still 
slower growth and firmer flesh and can 
be held in good condition almost as read- 
ily as turnips. The may be sown 
from the last of July till the middle of 
September, and at the approach of severe 
freezing weather the should he 
gathered, packed in sandy soil and either 
buried out of doors or stored in a cool, 
damp cellar, where they will remain in 
good condition all winter. 

Seed-Groiing.—In growing seed the 
summer sorts are treated as annuals. 
The sown in early spring, 
and as soon as the plants reach usable 
size they are taken up, topped, care- 
fully sorted and the ones reset, 
whereupon they will speedily take root 
and throw up seed-stalks. Sometimes 
seed is grown without transplanting 
the roots, but as there can be no selec- 
tion nor even rogueing, the 

seed 

roots 

seeds are 

best 

seed so 
grown is necessarily unreliable. Tire 
seed requires a long time to mature, 

and is not thoroughly ripe until long 
after the pods have turned brown, and 
growers are in the habit of cutting and partially dry- 
ing the stalks and allowing them to stand in the 
stack or mow for some time before threshing. The 
later sorts are treated as biennials, the roots being 
stored dnring the winter. Most of the Radish seed 
used in this country is imported, though there is no 
reason, unless it be the question of cheap labor, to 
prevent its being grown to advantage here. 

W. Wo. TRACY, 

Ameliorated Rad- 
ish at the end of 
four generations. 

After Carriere. 
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RAFFIA is the Malagasy name of a palm which fur- 
nishes wv staple article of commerce called rattia fiber. 
It is indigenous to Madagascar, where it grows without 

cultivation or attention of any kind. One palm leaf, or 
frond. produces 80-100 long green divisions 2-5 ft. in 
length, like the leaves of the sugar cane, but of a dark 

lustrous green color and thieker and 
stiffer, The under part of this green 
leaf is of a pale greenish yellow color, 
aud from that side the inner skin is 
pecled off in the same manner as the 
skin on the outside of a pea pod, ex- 
cept that it peels off straight to the tip 
without breaking. It is then of the pul- 
est green, and after being dried in the 
sun assumes a light straw color. This 
is the raffia fiber of commerce. 

Raflia fiber is exteusively used by the 
natives for making cloths silk 
lambas and rebaunas, which bring faney 
prices in Europe and America, where it 
is used in the manufacture of various 
kinds of hats, ete. A large trade is also 

done in ratia fiber in Europe for use in 
the manufacture of fancy baskets, but in 
America, while raflia fiber has been used 
to a limited extent in the manufacture 
of hats, its principal use is for tying 
Vines, flowers, asparagus and celery 
bunches and for grafting. It ix soft as 
silk and not atfected by morsture or 
change in temperature so as to risk cut- 
ting or wounding the most delicate 
tissues, and it does not break or ravel 
when folded or knotted, These qualities 
bring it into general use in Europe, 

especially in the vineyards of France, 
where it is extensively used, and conse- 
quently maintain its price. It is virtu- 
ally inexhaustible in) Madagascar, the 
supply being limited only by the scar- 
city of labor. For export, the fiber is 
collected in large skeins, twisted or 
plaited, and then packed in compressed 
bales of about 100 kilograms (220 Ibs.) 
each. About 20,000 bales are exported 
annually. 

RAILROAD GARDENING 

called 

CHas. W. Jacon & ALLISON. 

RAGGED LADY. NVivella Damas- 
cena, 

RAGGED ROBIN. Lychnis  Flox- 
cuecile, 

RAG GOURD. Luffa. 

RAILROAD GARDENING. Plate 
AXNAIL. This expression usually refers 
to the formal use of flower beds about 
railroad stations. Such work is ornamen- 
tal gardening, not landscape gardening, 
the latter being the art of arranging 
plants so as to make nature-like pictures. 
Most of the so-called landscape garden- 
ing that is done at railroad stations is 
really ornamental gardening. Carpet 
beds are relatively costly as compared 
with hardy shrubbery. They last but a 
few months and then leave bareness, 
while the best hardy trees and shrubs 
skilfully arranged are juteresting all the 
year round. This making of nature- 

like pictures with relatively simple, inexpensive and 

2064. 

(18), 

permanent materials is a much higher art than that 
involved in creating and maintaining formal flower 
beds. However, both things have their places. Many a 
tired traveler is cheered by the bright colors of a neatly 
kept railroad station. Such displays are suitable at the 
stations if anywhere along the line. They are always 
preferable to dirt, ugliness and a general air of in- 
ditference. 
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It may be well to begin an account of railroad garden- 
ing with an historical sketch. 

The Movement in Bngland.—Planting has been done 
on the station-grounds of some English railways for 
many years, but it is almost exclusively limited to 

2065. Ameliorated Radishes, fourth generation (X 4»). 

After Carriére. (See Radish, page 1488.) 

purely ornamental gardening. The corporations do tittle 
beyond offering prizes to station-masters and their as- 

ants. This system has been in operation for about 
twenty-five years on the Great Eastern, since 1885 on 
the Midland, and for a shorter time on the Great West- 
ern railway. The prizes range from 5s, to £5, and in 
1900 aggregated £300 on the Midland railway. The 
little planting that is done by the railway companies 
themselves is confined to afew trees of low growth near 
stations, to a background of shrubs for some of the so- 

called “platform gardens,” and to sowing broom and 
gorse on certain slopes of the permanent way between 
stations. The “allotment gardens” that attract attention 
on English roads are small tracts near stations that are 
rented to employees of the roads, who use them as vege- 
table, fruit, and, to some extent, as flower gardens. 
The Railway Banks Floral Association is a new and 
interesting factor in the improvement of English rail- 
way rights of way. Lord Grey was the originator of the 
novel and exeellent scheme. The society is an organi- 
zation for interesting owners of adjacent property, and 
for colleeting money and materials for sowing and 
planting railway “banks” (downward slopes) and “eut- 
tings” (upward slopes) of the permanent way, to the 
end of making them more attractive. The results have 
been eminently satisfactory. 
Denmark's Progress.—In Denmark the railways be- 

long almost without exception to the government, and 
improvements are begun when the roads are constructed. 
These consist of five classes of work: (1) planting of 
station-ground (2) hedges as a substitute for fences; 
(3) snow shelters; (4) vegetation on embankments us a 
protection against erosion; (5) allotment gardens near 

block signal stations. Planting on station-grounds is 
purely for esthetic purposes; the other features, while 
possessing some attractions, are maintained chiefly for 
their economic advantag The materials for planting 
are obtained from nurseries (“planteskoler” ) owned by 
the roads and consist for the most part of shrubs, 
largely coniferous. These nurseries, as well as the 
entire planting, are under the supervision of a" plantoer,” 
i.e., a chief botanical instructor. The allotment gar- 
dens, like their English namesnakes, are tracts near the 

block signal stations where railway employees conduct 
vevetable and fruit gardens for their own use, and 

sometimes cure for a few flowering plants. 
Conditions in Sireden.—Ornwnental planting has 

been universal on government railways, as well as on 

RAILROAD GARDENING 

the majority of private railways in Sweden since 1862. 
According to the Royal Administration of the Swedish 
State Railways, the following distinctions are made: 

(1) decorative and fire protective plantings on station- 

grounds; (2) mixed plantings (decorative and economic) 
on “habitation grounds”; (3) plantings along the railway 
lines as hedges or for protection against snow. Station 
planting consists of trees selected to suit the climate of 
various parts of the country, of shrubs, and of peren- 

nials and annuals (flowering as well as bedding plants). 

At the largest stations (only about 75) annuals are 

exclusively used for “modern or elegant combinations.” 
The planting at habitation grounds consists of fruit 

trees, small fruits, a few ornamental shrubs, some 

flowering plants, and a small kitchen-garden. The state 
railw yearly plant out about 40,000 hard-wooded plants 

(trees and shrubs), and 400,000 soft-wooded plants 
(perennials aud annuals), which are nearly all grown at 
five greenhouses, hotbeds and nurseries situated in 
different parts of the country. About 20,000 fruit trees 
and 500,000 gooseberries and currants are at present 
planted out on the habitation grounds. On private rail- 
ways the sume scheme is followed on a smaller seale. 
(See G.P. 2:36 for further facts regarding railway 
planting in Sweden.) 

In various other countries there are scattered in- 

stances of ornamental, economic and protective plant- 
ing on railways, including the cultivation of fruits 
along the rights of way of certain railways of Germany 

and of France. 
The Canadian Pacific Railway Company has planted 

a considerable part of its right of way to tamarack and 
other suitable trees 
to supply the tie ma- 
aterial of the future. 

The director of the 
association called 
Het National Belang, 
at Utreebt, says that 
the association has 
contracts with the 
State Railway Com- 
pany and the Holland 
Railway to plant the 
dykes of their roads. 
Different kinds of 
willows, low apple 
and pear trees (half- 
stam appel en peeren- 
bloomen) and wild 
prune trees are used, 
the fruit of the last be- 
ing “used for jams.” 
The common quince 

is used to a limited 
extent in Uruguay for 
binding earth on em- L\ 
bankments, and the 
Paradise tree for 
shading station plat- 
forms. "The Ombu is 
the national tree of 
Uruguay ,—useless as 
fuel oras timber, use- 
less as food, but as 
welcome as Jonah's 
gourd at midday at 
certain seasons.” 

The Royal Railway De- 
partment of Siam reports 
through M. RKloke, acting 
Director General of Rail- 
ways, that efforts have for- 
merly been made to estab- 
lish protective Tamarind 
hedges along embankments 
in the Korat seetion, which 
were destroyed by cattle ; 
Enealyptus trees grown 
from seed received from Australia have developed 
quickly into “stately trees”; and good suecess has 
also resulted from the introduction of a tree from 
Manila which is said to‘ strongly resemble the cherry 

\ 

2066. 
Rat-tailed Radish (X 1%). 

Grown for its enormous pods. 

(See Radish, page 1488.) 
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tree, and is well suited for making shady alleys”: and 
that India rubber trees are used at smaller stations. 
Remarkable work has been done in Algiers. The di- 

rector of the P. L. M. Railroad Company writes that 
about 525,000 trees have been planted between 1869 and 
1875, of which 495,000 were forest trees and 30,000 fruit 
trees. The prevailing forest trees are eucalypts and lo- 
custs ; others are mulberry, plane, pine, cypress, wil- 
low, poplar, oak, syeamore, mimosa. About one-titth of 
the forest trees were planted about stations and watech- 
towers for ornament, and the remaining four-fifths were 
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evinced an interest in the care of the grounds that at- 
tracted the favorable attention of the assistant engi- 
neer, who sent him men and material for ding and 
sodding. This so encouraged the baggaye-muster that 
he solicited the townspeople for money to buy seeds and 
plants, and with such success that be maintained for 
three years a flower garden that favorably impressed 
the higher ofticials of the road, and led to the establish- 
ment of similar gardens at other points, und eventually 
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2067. Plans of Railroad Gardening. 

_ On the left, Auburndale Station, Boston & Albany R. R. The plan provides for a porte cochere, 
driveways, steps to an overhead bridge and to an underground passage. 

On the right, Chestnut Hill Station, Mass. 

used in protective plantings. The fruit trees include 
mandarin, orange, lemon, medlurs from Japan, pome- 
granate, apricot and almond. This information comes 
through Daniel 8. Kidder, U. 8. Consul at Algiers, 

In Mexico some companies, notably the Mexican Cen- 
tral, maintain flower gardens and parksat larger stations. 
Railroad Gardening in the United States.—The first 

traceable indications of the approach of the move- 
ment in this country date back to about 1870. It was 
not uutil several years later that infrequent allusions 
to the work crept into print. From the year 1880, how- 
ever, the movement gained in favor so rapidly that 
the late W. A. Stiles said of it in Garden and Forest, 
Mar. 13, 1889: “Railroad gardening has come to be con- 
sidered a necessary part of construction and mainte- 
nance among prosperous and progressive companies 
seeking to develop local passenger business. 
Leading Spirits. —As nearly as can be determined 

with certainty, the first railroad garden made in this 
country occupied the triangular plot of ground formed 
by the main line and the "Y" of the Baltimore & Ohio 
railway, at Relay Station, where the through line from 
Washington joins the main line from Baltimore to the 
west. Frank Bramhall, of the passenger department of 
the Michigan Central R. R., says of this plot: "I first 
saw it just before the Civil War.” “Harper's Magazine” 
for April, 1857, gives a wood-cut of this station and its 
surroundings, but makes no mention of the planting. 

The first example of gardening known to have been 
made by official order, as far as can be learned, was to 
be seen in 1869, on the line of the Central railroad of 
New Jersey, on the stretch between Elizabeth and 
Bound Brook. The credit for this was directly due to 
the late president of the railroad, J. T. Johnston. That 
gentieman was therefore one of the pione if not 
actually the first American railway official to recognize 
the advantages, and to encourage the development of 
such improvement of station-grounds. 
Another early example, also on the Baltimore & Ohio 

road, is a little flower garden which has been main- 
tained for fifteen years or more at Buckhorn Point, on 
a narrow strip of ground between the tracks and the 
edge of a precipitous height overlooking the valley of 
the Cheat river. 

In 1880, the Boston & Albany Company built a new 
station at Newtonville, Mas and a baggage -master 
(name unknown) who took charge at that point in 1881 

Both reproduced from "Garden and Forest.” 

to the adoption of a system of planting which has, 
under intelligent, artistic supervision, been radically 
changed in style till it now stands as the nearest 
approach to a comprehensive and consistent example 
of railroad gardening known in this or in any other 
country. 
Among the first railway companies to improve their 
ion-grounds by planting were the Central of New 

Jersey (1869), the Baltimore & Ohio (date uncertain), 
the Boston & Albany (1880), the New York Central & 
Hudson River (1880), the Erie (1881), the Southern 
Pacific (1885), the Pennsylvania (1886), and the Austin 
& Northwestern of Texas (1887). 
Summary of Present Condition,—At the present time 

one or two of the pioneer roads in this work have aban- 
doned it, while others have greatly increased its extent 
and improved its style, and many new ones have taken 
itup. Prominent among the latter are the Michigan Cen- 
tral, the Chicago & Northwestern, the Illinois Central, 
the Delaware & Hudson, the Philadelphia & Reading, the 
Lake Shore & Michigan Southern, the Chicago, Burling- 
ton & Quincy, the Atchison, Topeka & Santa Fé with its 
San Francisco & San Joaquin Valley line, the Cleveland, 
Cincinnati, Chicago & St. Louis, the Boston & Maine, the 
Long Island, the Union Pacific, and the Northern Pacitie 
railroads, all of which have planted more or less tender 
material, with the use of an increasing proportion of p 
manent planting. A number of others have reserved 
plots for future improvemeut, and some have turfed 
such spaces. Several prominent companies do no di- 
rect planting, but seek to secure the embellishment 
of station-grounds by offering annual prizes to certain 
employees. This plan has proved fairly satisfactory 
and should become far more so under a uniform, well- 
defined tem of improvement and with competent 
supervision. 

The planting so far done consists largely of strictly 
ornamental gardening, that is, of formal grouping, car- 
pet-bedding, and of similar planting composed of tender 
material, but it is encouraging to note evidences of 
growing dissatisfaction with this ephemeral style of 
horticultural improvement. The most brilliant and pro- 
gressive railroad men are quick to recognize its limi- 
tations and defects, once their attention is directed to 
the matter, and, seeing its radically ineffectual results, 
to look for something better. Examples of increasing 
knowledge in this direction are seen in the action of 
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various companies that are even now turning from the 
inartistic and fleeting summer show of perishable ma- 
terial. For instance, the New York Central & Hudson 
River Railway Company reports: “Heretofore the 
planting has consisted largely of bedding plants. Since 
the towns and villages have now reached a stage where 
their commercial importance can be determined with 
some degree of accuracy, and permanent facilities pro- 
vided in the way of side-tracks, freight and passenger 
stations, we have adopted a liberal policy towards the 
permanent improvement of station-grounds with orna- 
mental trees, shrubs and vines instead of aunuals.” 

So with the Michigan Central road; the extensive 
summer bedding that has been made a feature at cer- 
tain stations is being limited to those points, while per- 
manent planting is used for any additional grounds 
that are improved. Similarly the Boston & Maine, the 
Philadelphia & Reading, the Pennsylvania, the Lake 
Shore & Michigan Southern and several others ave con- 
stantly increasing the amount of hardy material used, 
while an official of the Chicago & Northwestern says: 
“The tendency on our line is to replace Hower beds with 
hardy flowering shrubs and plants to the greatest ex- 
tent possible, partly because the greater part of our 
planting is seen by passengers while traveling at a high 
rate of speed, and shrubbery and hardy plants attract 
more attention than small, low flower beds; and partly 
because the use of shrubs entails very much Jess labor 
in their care during winter, and also obviates the neces- 
sity of planting out and taking up the plants each sea- 

son.” 
Thus, by one train of reasoning or another, progres- 

sive railroad men are gradually sifting out the chaff 
and retaining the good in of correct methods and 
artistic results in their gardening. But it would seem 

that, as a class, they are not reaching the pith of the 
subject as directly as is their custom in the more prac- 
tical features of railrond business. 

From Mr. Stiles’ editorial (previously mentioned) we 
find that in 1889 the highest authority in the art of plant- 
ing held the opinion that: "Up to the p nt time, with 
few exceptions, railroud gardening has failed to accom- 
plish what the public has a right to expect of it from an 
artistic point of view. Instead of using their opportuni- 
ties for increasing the taste and knowledge of the com- 
munities they serve, railroad managers have generally 
been satisfied to reproduce all that was glaringly bad in 
the prevailing horticultural fashion of the time. Per- 
haps this is inevitable, and it will continue so as long 
as they feel that they need not call for the advice of an 
expert of a higher class than the ordinary jobbing gur- 
dener. It is the old story—a man employs an architect 
to build his house, but thinks he needs no advice in lay- 
ing out the park that surrounds it. 

"The principles that underlie good railroad gardening 
are ximple. They relate,—so far as such gardening has 
been attempted,—to the immediate surroundings of 

country stations and to the shaping and turfing of the 
slopes rising and falling from the permanent way. 
“The essential features are: convenient and abun- 

dant approaches, and some treatment of the ground not 
needed for approaches. This treatment should be at 
onee economical and permanent, and of a character 
simple enough to be successfully maintained by the sta- 
tion-master and his assistants, under the inspection and 

with the occasional advice of a higher official charged 
with the management of the horticultural affairs of the 
corporation. 
"The selection of a system of general treatment is the 

only difficult thing, and it is here that railroad managers 
have usually failed. Most railroad gardens,—and this is 
as true of Europe as of America,—consist of a badly 
laid out and constructed approach, bordered with turf 
in which are cut as many large and often grotesquely- 
shaped heds as can be crowded in and filled during four 
months of the year with the most showy and ill-assorted 

and quite bare of all covering during the remain- 
of a few shrubs, mutilated almost 

past recognition by bad pruning, and by a clump of 
pampas g s to complete the decoration; also often the 
name of the station in stones (mere ‘toys’). As Bacon 
wrote three centuries ago, ‘You may see as good sights 
many times in tarts.’ Such grounds are not artistic, 
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therefore bad from the point of view of the public. 

hey are enormously expensive and difficult to main- 

tain, therefore bad from the point of view of the rail- 

road, 
“If railroad gardening is ever to become a potent and 

permanent means of public education, it must be orga- 

nized upon a more economical basis, and with more re- 
gard to the laws of good taste and good busine This 
subject has already occupied the attention of a few 
thoughtful men, and we are confident that some progress 
has at last been made.” 

Mr. Stiles goes on to commend the plans of the then 
new station- grounds of the Boston & Albany railway 
for “convenience, neatness and simplicity. No beds, no 
brilliant flowers, no startling effects. They rely for at- 
tractiveness on convenient, well-kept roads, neat turf, 
afew good trees, and masses of well-selected and well- 
planted shrubs, among which herbaceous and bulbous 
plants are allowed to grow. The plan is simple, and 
when thoroughly carried out in the beginning it is easy 
to maintain.” This editorial seems succinctly to express 
the crystallized ideas of the lamented editor of Garden 
& Forest on the subject of railroad gardening. 

In 1882 and 1884 several new and exceptionally artistic 
stations had been built for the Boston & Albany Railway 
Company after designs by the late eminent architect, 
H. H. Richardson, and the latter date marks the adop- 
tion of a consistent scheme of permanent planting, aim- 
ing at nature-like effects instead of the purely orna- 
mental, i. e., formal gardening, previously used. This 
happy result was due to the influence of Prof. Charles 
S. Sargent, of the Arnold Arboretum, a director of the 
round, and to Mr. Win. Bliss, its president. Designs for 
the improvement of the grounds around these stations 
were made by F. L. Olmsted, the veteran landscape 
architect, and since 1884 the development of these plans, 
as well as all of the horticultural interests of the road, 
have been in charge of a competent landscape gardener, 
Mr. E. A. Richardson, who says: “The plan followed is 
to conform the treatment and development of the sta- 
tion-grounds to the adjacent ground: a natural style 
being followed amid natural surroundings, and a more 
cultivated style in highly cultivated regions; to utilize 
all natural advantages of ground surface, rocks, water 
and native growths; to make large use of trees, shrubs, 
vines and plants indigenous to the locality where im- 
provements are being made; to supply beds for shrubs 
with from eighteen to twenty-four inches of good loam; 
and to plant so closely in the beginning that as the 
plants grow they can be thinned to supply other grounds 
as needed.” It goes without saying that these methods 
are not only the most practical but that they insure the 
most artistic results. 

Railvoad Gardening in Florida,.—Possible develop- 
ment of railway horticulture is limited in the southern 
states only by the taste and work expended. With logi- 
cally treated station-grounds southern railways would 
become pleasant highways studded with charming 
groups of foliage and bloom, expressing the type of the 
country traversed and marking the advance into a differ- 
ent climate. Florida, especially, should become cele- 
brated for its railroad gardens. Its chief “crop” is con- 
ceded to be the winter tourist, and nothing appeals more 
strongly to this class than the contrast of luxuriant 
vegetation with northern ice and snow. Each station- 
ground should be planted to emphasize this contrast on 
a gradually increasing seale, to reach its climax in the 
novel and effective semi-tropical vegetation possible in 
the southern part of the state. Such a planting scheme 
shonld commend itself as the best advertisement for 
securing both pleasure-seeking and home-seeking pat- 
ronage. Little has been done so far, although the 
Florida East Coast Railway Co. has improved several 
of its station-grounds, notably, with decorative plants 
at St. Augustine and with roses at Ormond, but the 
planting on this line is largely in the way of demon- 
strating horticultural possibilities for the benefit of 
home-seekers and property-owners (peach trees around 
its section houses being an example of practical results 
shown), and viewed in that light is considered a succe 
The Florida division of the Southern Air Line, and the 
Jacksonville & Southwestern railroads have done simi- 
lar planting. All that has been done is ineffectual com- 

o 



RAILROAD GARDENING 

pared to the possibilities, for roses and halt-hardy 
shrubs thrive throughout the state, while south of the 
Lith parallel semi-tropical plauts make tine growth and 
bloom profusely. 

Possibilities in California,—California offers limit- 
less opportunities for railway horticultural development 
ranging trom the semi-tropical growths of the citrous 
belt to the alpine plants on the verge of the everlasting 
snow that caps the mountains. A few examples of railroad 
gardening that existed in the southern part of the state 
about 1890 were maintained wholly by private enter- 
prise as a means of advancing veal estate interests. 
Some vy s later, however, embellished station-grounds 
aggregating a goodly number existed. But these were 

scattered, the state being so large that no railway com- 
pany could atford to establish gardens throughout the 
extent of its lines at once, and the most progressive com- 

munities secured the first jimprovements of this class. 
The Southern Pacifie Railway Company was the origina- 
tor of the work and has expended large sums in beauti- 
fying choice spots along its route, as at Merced, Fresno, 
Santa Monica, Pomona, Pasadena, Riverside, The range 
of soil and elimate is wide. At Los Angeles the 
palms dating from the Spanish oeceupation, a colle 
of semi-tropical shrubs. and a display of yueeas, cacti 
and other curious vegetation from the Arizona desert. 

2068. One method of treating a railway ground. 

Roses in bloom all winter are the special attraction at 
several points. Alone the ocean, where difficult hor- 
ticultural problems are met, the use of mesembryan- 
themums, eucalypti and other succulents is ger % 
Where water is available, pussifioras, ijpomeas and the 
tropical hibiscuses make a wonderful show, In some 
places ac of bamboos, planted closely in shifting 
sands, are of great value. (Water is essential for their 
establishinent.) Some of the best railway gardens ave 
on the Monterey line trom San Francisco past San José 
to the ancieut capital of the state, At Castroville there 
is a picturesque “wilderness” garden overflowing at all 
seasons With fragrance and bloom, and the little railroad 

long the “peninsula” (San Mateo county) have 
a more finished aspect than any others in the state. 
Johannes Reimers, landscape gardener of the San 

Francisco & San Joaquin Valley Branch of the Santa Fé 
road, furnishes the following information: "Por lawns, 
we use exclusively a mixture of Australian rye grass 
90 per cent and white clover 10 per cent, We find that 

this mixture gives a lawn better able to withstand the 
heat, drought and poor soil usnally furnished for filling 
than any other. The grass retains its dark, rich color 
even when almost dying from thirst, aud makes a 
strong turf that is not likely to burn even when watered 
in the heat of a cloudless summer day; and it also re- 
quires less water and less fertilizer than either blue- 
grass or timothy. Wemake much use of aregular form 
of the Pride of China tree ( Welia Azedarach), known 
as the Texas umbrella tree, for shade around buildings 
and for avenues. Its low, spreading form makes it 
harmonize with the broad-roofed Spanish style of archi- 
tecture used for our buildings. It is a rapid grower 
and is not deformed by the continuous northwest trade- 

winds.” 
Other trees and plants mentioned include the paul- 

ownia, pepper. catalpa, mulberry. fig, the brachyehiton 
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(Stereulia) and casuarina, which latter does excep. 
tionally well, eucalypti, acacia in all except the most 
tender varieties, grevillea, ligustrum, magnolia, Aar- 

Culifornicus and &. ercelsa where water is 
avilable, erape qyrtle, abutilon, oleander and pome- 
granate (both the last do magnificently), olive and 
eavob which do finely, and roses, Which are inclined to 
burn and to stop flowering during the heat of imid- 
sunmmer away from the coust. Vines used are passi- 
floras, which thrive in the heated valleys, bignonias 
and wisturias, also jasmines, which ineline to barn 
when used in the interior of the state, as do also maple 

Of pahus, Pritchardia and Washingtonia are as 
easily grown as onions; Phawie Canaricusis does well, 
and Chimumrops grows slowly. A long list of plants, 
tender in the east, are mentioned, among them vera- 

niums, which ere spoken of as being “killed to the 
ground away from the coust some winters.” The plants 
that have proved best adapted to alkali soils ure: 
Phoanix, Pritchurdia and Washingtouja among pabus, 
the European syemnore, cottonwood, olive, erape myrtle 
and some euculypti, My. Reimers is of the opinion 
that: “The gardens of California should be given a 
classic Mediterranean aspect. It has the climate, the 
coloring of rock, of soil and of sky, together with the 
warm blue vea of Italy, Spain and Greece. The state- 

Cs 

trees, 

2069. A better mcthod of treating the area. 

liness of the evpress has not been appreciated here; and 

What might not be done with the fiz, the olive and the 
palm on these hillside slopes?” 

Mr. Chas. H. Shinn, of the California Experiment 
Station, says: "There seems no doubt that the time 
will come when one of the special features of travel in 
California will be the horticultural display at thousands 
of small railroad gardens seuttered aloug every valley 
and mountain from San Diego to Siskiyou.” 

Treatment of the Light of Way Between Statious.— 
On this point the Garden & Forest editorial previously 
quoted says: “What is needed is a ground covering that 
will be more permanent than turf and will not need its 
constant cutting and attention, and which can he se- 

cured without the enormous first expenditure for aceu- 
rate grading aid the deep soil that makes a grass slope 
presentable,” and adds: uch low plants as wild roses, 
dwarf willows and sumacs, sweet fern, buyberry, ete., 
when once established will prevent surface soil from 
washing, will not grow tall enough to interfere with 
operating the road, and if destroyed by fire would soon 
grow again from the root and Ye-cover the greund.” 

The proof of these deductions is seen yearly on many 
roads, where thousands of miles of railroad rights of 
way which, in the spring and early summer, are like 
ribbons of flowered brocade linking the towns together 
but later in the season become blackened wastes from 
accidental or intentional tires. Year by year this mourn- 
ful program is repeated. 

Railway officials offer no practical objections to the use 
of small trees and of shrubs between stations that apply 
when they are placed with discretion; viz., onthe outer 
boundaries of rights of way that are 100 or more feet 
wide, on straight stretches, or on long tangents, and not 
on short curves or near grade crossings. The tracks 
should never be menaced by the danger of trees fy: 
across them in wind storms, nor should the tele 
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wires and poles be interfered with, nor the view of the 
line obstructed, The danger to planting from fire can 
never be entirely eliminated until some nou-spark-pro- 
ducing fuel is substituted for coal. 

Can the horticultural department of a railroad be 
made partly self-supporting 2? There seems little doubt 
that by one means or another this department might be 
made at least partly self-supporting, but the consensus 
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encroachment of shifting sand on the seacoast, along 
rivers and on so-called desert lands, has been demon- 
strated by the researches and experiments of the Divi- 
sion of Agrostology of the United States Department of 
Agriculture. The advantages of such plantings are sure 
to be eventually recognized and utilized by railway com- 
panies whose lines are exposed to this danger. 

Planting for Beonomic Purposes.—Possibilities are 
considered great in the direction of producing 

re rs 

timber for furnishing cross-ties, poles and posts. 
It is asserted that under competent supervision 
this branch can be made not only to pay the en- 
tire expenses of the department but to become a 
source of revenue. This branch of the work ap- 
peals to practical railway men as perhaps no 
other phase can be expected to, and to what ex- 
tent the fortunes of various groves of locust, 
catalpa and tamarack influence the happiness of 
dignified chief engineers it would be difficult to 
learn, but that numbers of them are turning 
otherwise unoccupied railway lands to this use 
is certain. In the state of Indiana some railway 
companies have planted a part of their holdings 
with trees for the double purpose of growing 
timber for economic uses and to secure the re- 
sulting reduction in taxes, which is a feature of 
the state forestry law. 

Protection of Natural Scenery.—Notwithstand- 
ing the prominence given in railway advertising 
to fine natural scenery, little credit seems due 
to railway companies in general for protecting 

2070. Railroad yard in southern California. 

of opinion among railroad men is distinctly against the 
advisability of making it so, except indirectly. 

It is conceivable that railroad nurseries and green- 
houses might supply planting stock to individuals to 
their advantage; and possibly railway rights of way 
aggregating immense areas might be planted to crops, 
perhaps to fruit trees as is done to some extent in Eu- 
ropean countries (aproject which has also been recently 
suggested for the roads of India), but the opinion is 
general that legitimate railroad business is limited to 
the transportation of people and of freight. Even if 
this is true, it is still certain that the department may 
legitimately be made to yield substantial financial re- 
turns. This feature of the department work is as yet in 
a preliminary stage that makes definite conclusions as 
to the extent of its benefits impossible, but enough has 
already been done to demonstrate the usefulness of a 
well-conceived and correctly developed policy of protec- 
tive and economic plantin 

Planting for Protectio —Planting for protection, as 
practiced so far, includ (1) covering banks with 
vegetation to prevent erosion, and (2) planting for pro- 
tection from wind and snow, and from landslides. All 
this has been successfully done in various parts of the 
world. Snow hedges are comparatively common at home 
and abroad. A notable example of confidence in the 
advantage of belts of trees for this purpose is seen in 
the groves planted recently by the Northern Pacific 
Railway Company. About 600,000 trees were set out in 
1900, and the chief engineer of the road says: “This 
periment has been undertaken to determine the pc 
bility of substituting groves for snow fences. It is 
necessary to protect all railway cuts in these prairie 
regions in some manner, as the strong winds across the 
treeless prairies cause the snow to drift badly. A strip 
100 feet wide is cultivated to keep down weeds and over- 
come danger from fire, and through the middle of it 
runs a grove 60 feet wide, the inner edge being 125 feet 
from the center line and parallel with the tracks through 
euts. The trees are planted in parallel rows spaced 
6 feet apart at right angles with and 3 feet apart par- 
allel with the track. The two outer rows on euch side 
are golden Russian and laurel-leaved willows; the 
third row from the outer margins, box elder and ash; 
and the five central rows, cottonwood. This arrange- 
ment is expected to produce a dense grove, increasing 
in height from both sides to the center, which will fur- 
nish an effective wind-break.” 

The feasibility of planting for protection against the 

such scenery. That they might wield a mighty 
influence for their own and the public good is 
proved by afew instances. It is learned that the 

unofficial work of representatives of the New York Cen- 
tral and the Michigan Central roads did much to create 
the public sentiment that led to the formation of goy- 
ernment parks on each side of Niagara Falls, and that 
the same roads should be credited with comprehensive 
and extended efforts to secure legislation looking to the 
prevention of further defacement of the palisades of the 
Hudson. 

Disagreeable Features and their Suppression.—There 
are two important classes of disfigurement: defacement 
by signs and defacement by abused and neglected 
grounds adjoining railway rights of way. The more 
noticeable of these is the display of hideous sign-boards 
that disfigure railway rights of way and, indeed, seem 
to have the right of way on highways of every descrip- 
tion. These amount to a public nuisance that should be 
legally controlled, but as they are placed on adjacent 
land or buildings instead of on railway property, their 
direct suppression by railway officials is out of the 
question. These eyesores, however, furnish an added 
and cogent reason for massing plantations of small 
trees, shrubs and vines at certain points along rights of 
way where the topography of adjacent land invites such 
disfigurement. These gaudy signs not only blot out or 
mar most fine landscape views (being adroitly placed to 
that direct end), but are allowed to distort otherwise 
unobjectionable farm buildings, while the approach to 
villages and towns is announced in screaming colors by 
the crowding together of these frightful adjuncts of 
civilization. 

While railway companies are not strictly responsible 
for these conditions, it is certain that they might sway 
public opinion and effeet a much necded reform by con- 
tinuous, systematic work in the way of “planting out” 
the disfigurements, and by establishing attractive plan- 
tations wherever possible. This policy is likely to 
result in a reformation in the direction of the second 
source of unpleasant views from trains; viz., the un- 
kempt, sordid and often wretchedly squalid appearance 
of grounds adjoining rights of way through villages, 
towns and small cities. If a park is maintained on the 
station-grounds, near-by residents are likely to catch 
the good spirit and improve the looks of neighboring 
back yards. To this end, a rule against dumping on 
railway ground should be strictly enforced. The objec- 
tionable features that obtain in large cities must prob- 
ably be endured until mitigated by the efforts of 
municipal art and social service leagues. 

Attainable Ideals.—Ruilway companies can do no 
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more effective advertising than by demonstrating the 
possibilities of the country traversed for home-makine. 
Instead of dreary wastes of dust and cinders, their way- 
station grounds should present refreshing seenes of 
shade and verdure. Their grounds should be treated 
according to the rules of landscape art that hold good in 
all planting. Where adjacent land drops away giving 
good vistas, these should be preserved; objectionable 
features should, as far as possible, be “planted out;” 
sky lines should be varied, banks clothed, and var iety 
and views supplied, particularly in flat and uninterest- 
ing regions. 

In short, railroad gardens should be in the hands of 
those who will adorn instead of deface them; who will 
look to the formation of features that will take exre of 
themselves after planting is established—features that 
require considerable expenditure, a good knowledge of 
trees and of shrubs, and a large amount of taste in the 
designer at the outset, but atter being establishe ad, like 
the island gardens of Paris, “the hand of man might be 
w ithhel: 1 for half a century without their suffering in the 
least.’ 

Railroud Gardening Literature,—t Seven Lamps of 
Architecture,” by Ruskin. “Landseape Gardening,” by 
Sunuel Parsons, Jr. “Ornamental Gardening for Ameri- 
cans,” by Elias A. Long. “Der Stiidtebau” (Vol. 9 of 
Part + of “Handbuch der Architektur”), Press of 
Bergstrasser, Darmstadt, 1890, by J. Stiibben. Bul- 
letins of the U.S. Dept. of Agric., Division of Forestry, 
especially No. 1 (1887) and No. 7 ey “Garden and 
Forest,” Jan. 16, 1889; Mar. 1 89; Apr. 3, 1889; May 
1, 1889; Oct. 4, 1893; Oct. 2 “Railroad Gazette,” 
June 2,1 ; May 9, 1884; 887; Oct. 21, 1887; 
Mar, 10,1 Apr. 7, 1899; , 1899; Feb. 16, 1900. 

Oct. 

Sept. 9, 1899; Sept. 23, 18 Apr. 14, 1900; 
Rae +1900, Railway Age,” Sept. 28, 1900. “Railway 
World. wos 18 “Park and Cemetery,” July, 1899, 
“Park and Cemetery and Landscape Gardening,” March, 
1900; May, 1900. “Country Gentleman,” Aug. 23, 1900; 

Ang. 30, 1900. Frances COPLEY SEAVEY. 

Oct. 

Nov. 

nS ulway and Bnginectine Review,” Oct. 25, 1890; 
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RAIN-BERRY. Phamnus cathartica. 

RAINBOW FLOWER. Tris. 

RAISIN. Fig. 2071. Up to about 30 years ago, practi- 
cally the entire Raisin industry of the world was con- 
fined to the Mediterranean districts of Europe and Asia. 
While it is true that Raisin vines were planted in other 
widely distant countries at a much earlier date, 
Chile, where it is said they were known 200 year 
it was not until the early 70’s that the Chilean Raisins, 
as well as those of the newer districts of California and 
Australia, were actually found in the markets of the 
world. Since that time, however, the development of 
the industry in these new districts has been most rapid, 
and it has been shown that even higher quality und flavor 
are possible, 

In California the growth of the Raisin industry has 
been enormous, the output now reaching about 100,000,- 

000 pounds annually, or more than the entire yearly 
constunption of the United States a few years ago. In 
Iso4, the growers found themselves face to face with 
what was then thought to be a serious problem of over- 

The price of Raisins fell below the cost of 
Lack of system in marketing has since been 

shown to hare been the cause, for by cobperative meth- 
ods in grading, packing and marketing, the industry has 

again been placed on a sound and fairly remunerative 
basis. 

The first importation and planting of the vines were 
made in 1851, but it was not until 1863 that the first 
California cured Raisins were exhibited at the State 

e.g. 

Fair, and it was not until 10 years later that the first 
large-scale vineyards (one at Davisville, Solano county, 
and another at Woodland, Yolo county) came into full 
bearing. One hundred and twenty thousand pounds were 
produced that year, nearly all by these two vineyards. 
Planting in various parts of the state followed. Fresno, 
Riverside, El Cajon valley in San Diego county, Los 
Angeles and Orange counties became important soon 
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centers of the industry; but the production of citrous 
fruits has now largely superseded Raisin-growing in 
all the last mentioned except the Fresno district, where 
at present three-fourths of the entire output of the state 
is produced, The acreage is now about 50,000, with 
nearly 45,000 of these in the Fresno district, including 
Tulare, Merced and Kern counties. The climate of this 
region is eminently suitable for Raisin culture. The 

summers are hot and dry and the winter rains scanty 
and late, thus insuring a high saccharine content of the 
grapes and ample opportunity for sun-caring, by which 
means alone, it is thought, Raisins of high quality ean 

be produced, As the system in vogue in all distric 
essentially the same as that in Fresno, a short résumé 
of the practices of that region will suffice. 

Alluvial soils and deep upland loams of the plains are 
cousidered the best. Irrigation is absolutely necessary. 
At first flooding and furrow irrigation were practiced, 

but since the placing of the ditches the water has escaped 
into and completely filled the loose soils (in some cases 
originally 60 ft. deep) from below, thus producing a 

system of “subirrigation,” as it is called there; and it 
is in this way that most of the vineyards are supplied 
with water at present. Indeed, in some localities, it is 
no longer a question of how to bring the water to the 
land, but more how to keep it out. Serious damage has 
resulted in some of the lower vineyards, where the seep- 
age water has completely swamped the land. “Tight” 
canals and ditches at the start would have avoided this 
trouble, but it was not realized until too late. 

The vines are all headed low, six iuches being the 
favorite height for the stump. With the exception of 
the “Seedless Sultanas” and the "Thompson Seedless,” 
which requi long pruning, the canes are cut back 
to 2 or 3 eyes; the number of canes left varies from 

s is 

5 to 15, according to the age and size of the stump. 

Sunmer pruning is seldom practiced. Clean, thorough 
tillage is maintained until the vines cover the ground 
and obstruct operations. The grapes ripen about Sep- 
tember 1, and are allowed to become thoroughly ripe 
before they are gathered. When the sugar percentage 
has reached 23 or 24 per cent, the fruits are considered 
ripe. The bunches are then cut with small shears 
(care being taken not to rub off the bloom), placed on 
wooden trays and exposed to the sun. The time required 
for full curing ranges 
from 10-12 days for the 
earlier grapes to as long 
as three weeks for the 
later ones. When the 
juice has reached about 
the consistency of jelly 
the Raisins are placed in 
“sweat boxes” to undergo 
the “sweating” process, 
in order to equalize 
the moisture-content 
throughout the whole 
mass. The Raisins are 
then ready for grading 
and packing. <A great 
many brands and grades 
have been packed, desig- 
nated at first much the 
same as the imported 
ones, but lately, the 
Association has endeay- 
ored to establish and 
maintain distinetly Cali- 
fornian brands. “6- 
Crown Imperial Clus- 
ters,” “5-Crown De- 
hesas,” “4-Crown Clus- 
ters,” “3-Crown” and 
«2-Crown London Lay- 
ers” are some of the 
principal brands. The 
loose or detached berries 
are, of course, always 
marketed separately as 
distinct grades. A great many have lately been“ seeded” 
by means of a specially designed machine, put up in 
1-pound and *4-pound packages, and marketed for cook- 

2071. 

and “loose cooking”’ 

sins (Xs). 

Table or cluster Raisins 

Rai- 
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ing purposes. Some “bleached” Seedless Sultana and 
Thompson Seedless are prepared, and command a 
higher price for no other reason than that they are con- 
sidered more pleasing to the eye. The delicious flavor 
and aroma are entirely destroyed in the bleaching with 
sulfur, and all possible efforts should be muade to dis- 
courage the practice. Few, if any, “dipped” Raisins are 

now prepared. 
The varieties planted are: White Muscat of Alexiun- 

dria, the Museatel Gordo Blanco and Malaga: and for 
seedless Raisins, the Seedless Sultana and Thompson 
Seedless. It is safe to say that the first two are the 
prevalent varieties and produce the finest Raisins. The 
Gordo Blanco is the favorite with some on account of 
its large uniform berries and full, even symmetrical 
cluster The seedless varieties are both small. “Cur- 
rants” (whieh, by the way. are not “currants” at all, 
but the cured fruit of the Zante or Corinth grape-vine ) 
are only partially successful, and as they command 
a lower price, are not considered profitable in Cali- 
fornia. 

The Raisin vines are subject to the same diseases and 
insect pests as are the wine and table varieties of the 
Vitis vinifera type, and these are combated by the 
usual methods. Downy mildew is unknown in Califor- 
nia, and up to the season of 1900 no phylloxera had made 
its appearance inthe Fresno vineyards. Inthe fallof that 
year, however, it was discovered iu the district, and to 
what extent it will reduce the acreage, will, of course, 
depend upon the vigilance of the growers and prompt- 
ness with which replantings with resistant stocks are 

made. 
Of late years high assertions have been made for the 

Salt river and Gila valleys of Arizonaas Raisin regions. 
Itis said the grapes ripen earlier and have that advantage 
over the California districts, as well as that of being 

nearer to market. How far these advantages will count 
against the California Raisin in the competition remains 
aus yet to be seen, 

For a complete and detailed account of Raisin-grow- 

ing and curing, as well asa bibliography of the subject, 

see "The Raisin Industry,” by Gustav Eisen; 
“California Fruits, and How to Grow Them,” by E. J. 

Wickson. ARNOLD V. STUBENRAUCH. 

also, 

RAISIN-TREE, JAPANESE. orenia dileis. 

RAMONDA (L. F. BE. von Ramond de Carbonniéres, 
French botanist and traveler, 1753-1827). Often spelled 
Ramondia, but originally written Ramonda. Gesnerdcew, 
Ramondia Pyrenaica is one of the choieest and most 
popular alpine plants. Pew, if any, inhabitants of rock 
gardens have been so often pictured. It is a small, 
tufted, hardy perennial herb, like most alpine plants, 
and its scapes bear one or few fils. in spring. These are 
an inch or so across, and normally purple or violet, but 
there is a pure white variety which is in great favor. 
The Ramondas vary in the number of their petals, or 
rather corola-lobes, For example, P. Wathaliw often 
has 4-lobed and 5-lobed fils. on the same plant. The 
floral parts in the genus are in 4's, 5's or G's. These 

plants are rare and Jocal in Europe and are interesting 
as being among the few alpine survivors of a family 
that is now essentially tropical. 

A genus of about 3 speci corolla with scarce] 
tube, rotate or broadly bell-shaped: perfect stamens as 
many as the corolla-lobes, affixed at the base of the co- 
rolla: ovary superior: capsule oblong: seeds minus. 
Ramondas are woolly or villous plants with soft, wrinkled 
leaves. The plants require perfect drainage. 
Although three Ramondas are in the trade, only one 

is well known, This is MR. Pyrenaica, which is lardy 
in the eastern states. It is a beautiful, dwarf, alpine 
plant well adapted for the rock garden. It is rather 
hard to establish but can be easily grown from seed. 
If seeds are sown in the spring, and the small plants 
grown along jin pots for the first sammer and kept ina 
cool shady position, they will make neat little plants by 
the end of antwan. They should be kept in a coldframe 
for the winter. These one-year-old plants grown in pots 
are much easier to establish than younger plants. They 
ean be planted in small pockets in the roekery in a 
slightly shaded and elevated position, aud given good, 

RAMPION 

deep, peaty soil. When the plants get established they 
will blossom freely, and if allowed to ripen their seed 

they will sow themselves freely amongst the rocks. Old 
plants can also be increased by division. They ought to 

2072. Ramonda Pyrenaica (X 4). 

be covered in winter with some hay or dry leaves so that 
they will not be heaved out of the ground by the alter- 
nate thawing and freezing. 

A. Color of fls. purple or white. 

B. Corolla 5-parted, rotate. 

Pyrenaica, Rich. Fig. 2072. Sometimes called Ro- 
sette Mullein. Well-grown specimens may have 6-12 
seapes, each bearing 3-4 fis. It) in. across. Native of 
Pyrenees. Many inferior forms have been sent out in 
the name of var. alba, (mn. 26, p. 129 (repeated in 27, p. 
197); 29, p. 343 (repeated in 44, p. 555); 27, p. 197; 
37273 and pa ols Sy, pe 2 56, p. 228. G.C. IL. 12:vii. 
AHL. TI. 34:187. RH. 18663380. BM. 236 ( Verbasenm 
Ayconi). 

pe. Corolla 4-parted, more concave, short bell-shaped 
to funnelform., 

Héldreichi, Janka (Junewa, or Jankiea, Héldreichi, 
Lys. ovate, entire, obtuse, silky white above, 

. violet. Ac- 
parted calyx, 4- 
Gn. 55, p. 394. 

Boiss. ). 
rusty - woolly below: seapes I-2-fld.: tf 
cording to Boissier it normally has a 
lobed corolla and 4 stamens. ‘Thessaly. 

AA. Color of fls, yellow, 

Sérbica, Pauc. This is said to be distinguished by its 
blue anthers; also the fls. are said to be normally 5- 
lobed. Servia.—A. Vathdliw seems to be a variety that 
is more commonly 4-lobed than the type. S.H. 1:161. 

Ropert CaMERon and W. M. 

RAMONDIA. See Pumonda, above. 

RAMPION (Cumpannia Rapunculus) is a vegetable 
sometimes cultivated for winter salads. The roots are 
chiefly used, generally in aw raw state, but the leaves 
may also be used as a salad. The roots are white, a foot 
or so long, and spindle-shaped. like a long radish. They 
wre ready for use in Oct. or Nov. and may be used all 
through the winter. According to Vilmorin’s “ Vegetable 
Garden,” the seeds of Rampion are the smallest of all 
kitchen-garden seeds, and their germinating power lasts 
five years, The seed may be sown in the open ground, 
either broadcast or in drills. The precautions usually 
taken with minute seeds must be observed. In order not 
to sow the seed too thickly it is well to mix it with sand. 
The seed should not be covered, merely firmed into the 
soil. Frequent and carcful waterings are necessary un- 
til the plants become established. Thinning is an impor- 
tant operation. Every plant allowed to remain should 
have at least 4 inches each way for development. The 
plants like a light, rich soil, partial shade and water 
during the hot season. Although Rampion is a biennial 
plant if sometimes runs to seed the first year, especially 
if the seed be sown early. It is, therefore, sometimes 
advisable to postpone seed-sowing until June, For 
botanical deseription, see Campania, 
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RAMPION, HORNED. Phuijtewma. 

RAM'S HEAD. 

RAMSTED. 

Cyupripediion arietinwm. 

Linaria vulgaris. 

RANDIA (Isaac Rand, author of an index of plants 
eult. at Botanical Gardens of the Society of Apothe- 
caries at Chelsea, published 1730 and 1739). Bubideen. 
A genus of about 100 species of tropical shrubs, trees, 
and woody climbers, Plants often spiny: Ivs. opposite, 
obovate -oblong to lanceolate, frequently coriaceous: 
stipules between the petioles and stem, short, and usn- 
aly joined together: tls. white, yellow or reddish, small 
or large, axillary or rarely terminal, solitary, eoryim- 
bose, or fascicled: tr. a berry, globose or ovoid, 2-loculed, 
many-seeded. For distinetions from Mitriostigma and 
Gardenia, see Gardenia. 

A. Shrubs having spines. 

dumetorum, Lam. (2. floribiindu, DC.). A siall tree 
or vivid slrub with stout, straight, often long spines: 
Ivs. 1-2 in. long, short-petioled: ths. white or greenish 
yellow, fr mt, not large, solitary or rarely + on a 
pedunele; corolla ts-"4 im. across: berry globose or 
ovoid, 8y-1's in. long, yellow, Tropical Asia. Cult. in 
S. Fla. 

AA. Shrubs or trees without spines. 

B. Corolla-lube ls 

Fitzdlani, F. Muell. A glabrous tree: lvs. often over 
6 in, long, shining, vbovate-oblong or elliptical, obtuse; 
petiole rather long: fls. about 1 in. across, in loose, few- 
fd. cymes or the fertile tls. solitary: fr. globnlar, 11. in. 
thick or ovoid and longer, hard. Australia. Cult.in Vla. 

in. long, 

BB. Corolla-tibe 4-10 in, long. 

Oo. Lobes of corolla obtuse. 

Des Starnleydna, Hook.). A 
~doshrab 10-15 ft. high: Ivs. elliptical or 

obovate-oblong, 1's-5 in. long, ?: in. wide, charta- 
ceous, acuminate, narrowed at base petiole usually 
with glands near its union with the midrib: fls. usually 
purple with white lobes, solitary, terminal or at ends of 
short lateral branches, sessile: fr. oval, oblong or glo- 

4-3 in. long. Tropical Africa. R.H. bose, pointed, 1? 

1894760; _BuR. 3st. Bidls 4185. (Gn. 382773. 

maculata, (Gardenia 
much-braucel 

ce. Lobes of corolla acute. 

Ruiziana, DC. 
ceolute, acute lvs., 
nal, solitary 
spreading: fr. 
Peru. 

A tender shrub with dark green, lan- 
and white or pale yellow fis. termi- 
corolla-tube somewhat hairy; lohes 

cylindrical, yellow. 10-nerved. Brazil, 

F. AW. BARCLAY. 

sessile: 

RANEVEA (anagram of Rerrened, and now first pub- 
lished). Aiwevened of Bouché. Palmacea, 

of palm allied to Hyophorbe, from which it diifers, 
among other things, in its dwarter habit, usually dice- 
cious flowers, and in the flowers being arranged alter- 
nately on the short branches of the spadix. Boucheé’s 
generic name Ravenea dates from Is7s. It appears in 
Bentham & Hooker (3:883) as Parenia., In spelling it 

is so similar to Ravenfa of Vellozo, 1825, that the two 
cannot be distinguished by pronunciation, In the inter- 
est of perspicuity, therefore, the name is here changed 
to Runevea, sinee both this plant and L?vvenia occur 
in the American trade. 

Hildebrandtii (Ravenen Wildebrandtii, Bouché). 
Becoming 4-12 ft. high, but flowering under cultivation 
when half that height, spineless, erect: lvs. elliptic-ob- 
long or oyate-oblong in outline, long-stalked, pinnate, 
the pinne® 20 or more pairs and narrow-lanceolate-acute: 
spadix long-stalked, the staminate recurved and with 
short densely flowered spreading branches, the pistillate 
erect with filiform strict branches thickened at the 
base: fils. pale straw-color, the calyx 3-lobed, the petals 
3 and joined at the base, the stamens 6: fr. black. Co- 
moro Islands (east of Africa). I.H. 27:403. B.M. 6776. 
G.F. 4:259.—An excellent dwarf palm, described by W. 
Watson to be “as elegant as Geonoma gracilis and as 
sturdy asa Kentia. It deserves to take a prominent 
place among garden palms, its small size, free habit, 
elegance, good constitution, being all in its fuver, while 

One species 
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in the freedom with which it flowers and produces seed 
we have an exceptional character among dwarf palms.” 
Perteet flowers ure sometimes produced, although the 
plant is habitually diwecious. Raneven is one of the 
most valuable Palns of recent introduction. [, T[, B. 

RANUNCULUS (Latin diminutive for frog; miany of 
the species grow in wet places). Miiinentaces, Bore 
TERCUP., Chowroot, The genus is by far the largest in 
the family, comprising fully 200 Ninety of 
these ave native or naturalized in North Ameries. Most 
members of the genus ave uaturally hardy, being fourd 

In mountainous regions andin cold wud temperate parts 
of the globe, 

Generic deseription: Perennial (rarely aunual) herbs: 
uUternate, simple, entire, lobed, dissected or divided : 

As. yellow, white or red; sepals usually 5, deciduous or 
Marcescent, persistent; petals 5 or more, couspiceuous 
or minute, nectar pit and scale at base; carpels many, 
T-ovuled; akenes generally flattened, smooth, papillose 

or spiny, borne in a head or 

species, 

spike; styles minute or clon- 
gater Pov structure of the 
flower and fruits, see 
1874, 2073, 2074. 
For the botany 
of the species 
native to Amer- 
lea, sce the Syn- 
optieal Flora of 
North America, 
Vol. Ay “part “ay, 
Fase. 1, pages 

20-29, The writ- 
er of the present 9474. Head of 
article has treat- akenes of 
ed the wild and Buttercup. 
cultivated  spe- 

cies of America in Minnesota Botanical Studies, series 
2, part 4, es 459-508 (1900). 

The eultivated forms of LM. ulsiaticus are constantly 
increasing in nimmber. They are of two main types: 
(1) the florists’ section, called PERSIAN RANUNCULI, or 
true MM. Asiaticus., These require more care than the 
others. They are quite variable in form and color, and 
are the most highly cultivated members of the hus. 
(2) The gardeners’ section, called TURBAN RANUNCULI, 
or var. clfricanus, Compared with the first section, 
these have larger, broader, 3-parted Ivs., not so much 
eut: fis. larger and broader, with many crisp petals, 
not flat and spreading but erect and curved imvard, 

forming a spherical flower, as in the double peonies, 

See No. 7. K.-C. Davis, 

CULTURE OF THE ASIATIC RaANUNCULUSES.—The cul- 
ture of Ranuneulnses in gardens and by florisis has 

been econtined chiefly to the Persian and Yearban Ranun- 
euus, £#. Asiaticus, since the Asiatie species is far 

more attractive than the European. In England and in 
other European gardens, RB. Asfaticus has been in cul- 
tivation a very long time. Parkinson mentions it in 
his Paradisus, published in 1629, He temued it “the 
double-ved crowtoot of Asia.” Sinee his time 7. As/ut- 
jews and its varieties have been greatly improved, both 
in size of flowers and variety of colors, The flowers are 
very double, almost globular in outline, and often ex- 
ceed 2 inches in diameter, while the colors now embrace 
almost every shade except blue, and some are striped 
and variegated. A well-grown mass of these chanuing 
flowers when in full blossom is a sight not soon for- 
gotten. They are not as well known in American 
gardens as in those of England or at least not in the 
eastern states, since the writer has rarely met with 
them or seldom seen any reference to them in the horti- 
cultural periodicals. They are not adapted to cither 
spring or summer bedding. Their season of blossoming 
in this country is about the last week in May and the 
first week in June, which is too late for spring bedding, 
while the season of blossoming is too short for summer 
bedding. Therefore a position should be given them in 
the herbaceous border where they will receive some 
shade during the warmer parts of the day, or a level 

place in arock garden with a northern aspect. The 
roots are tuberous, being dike minintnre dahlia reots, 

Figs. 

2073. Flower of Buttercup 
—Ranunculus acris. 

Natural size 
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They are not hardy, ut least not in any of the northern 
states. The tubers should be carefully lifted after the 
foli has all “ripened off” (whic h occurs usually 
toward the end of August), and stored until the follow- 

RANUNCULUS 

2075. Ranunculus amplexicaulis (x }.). 

ing spring in some cool shed where they will not freeze. 
They should be planted as soon as the frost is well out 
of the ground in spring, about 2 inches in depth and 
about 6 inches apart, making the soil very sandy on top 
so that the leaves will push through readily without 
heaving the soil, Like their congeners the European 
Ranuncuili, they like plenty of moisture at the roots dur- 
ing the growing season, and if they can be shaded from 
the sun when in flower their blossoming period will 
be materially lengthened. They may also be grown for 
flowering in the greenhouse. The writer usually grows 
a few pans each year, planting the roots in pans of light 
soil towards the end of January and placing them in the 
coolest greenhouse, where they will blossom towards 
the middle of April. The writer also prefers the Tur- 
ban varieties, since they are stronger-growing and rather 
larger than the Persian. The species mt wv be propa- 
gated by seeds, but this process is not worth while for 
most people because the Dae may be procured so 
cheaply. 

Of the native and European species of Ranunculus, 
those of the Batrachium section, such as I. aquatilis 
and its varieties, are interesting aquatie plants, while 

PR. repens, var. flore pleno, and R. amplericaulis are 
useful as subjects for the bog garden. 

For herbaceous borders or moist corners in the rock 
garden BR. aconitifolius, var. flore pleno, R. cortusefo- 

linus, R. anemonoides, R. parnassifolius and R. Ficaria 
are the only species worth growing. These are readily 
propagated from seeds or by division of the plants in 

spring. Epwarp J, 
INDEX. 

CANNING, 

(See also the supplementary list.) 

aconitifolius, 12. 
acris, 11. 
adonens, 2. 
somplexieaulis, 1, 
Asintiens, 7. 
Int bosu . 
Californiens, 10 

Carpaticus, 4, 
ecortuszefolius, 9. 
dentatus, 4. 
flore-pleno, 11, 12. 
luteus-plenus, 12 
MEETS, BR 

montunns, 4. 

orthorhynehus, 8. 
platyphyllus, 8. 

speciosus, 5, 
Suksdorfii, 6. 
superbissimus, 7. 

RANUNCULUS 

KEY TO SPECIES. 

A. Les. entive: blades of stem-les. 
Cp le aiCaUls LSs WHILE. ocd dV, 

AA. Les. somewhat lobed or divided, 
B. Fls. yellow (ereept in 

double forms of BR. Asiaticus). 
c. Foliage much lobed and 

parted into linear segments. 
C. Foliage with rather broad 

lobes or divisions. 
p. Plant spreading by mamers 

or roolstocks. 

E.Akenes compressed, 
margined 

EE. Akenes turgid . 
pp. Plant not spreading ‘byt run 

ners nor vootstocks. 
E. Leoots decidedly bulbous... 5, bulbosus 

EE. tools not bulbous. 
F. Plants very low and 

QUOONORUS ests 3 vise e es alee 6. 
FF. Plants usually mach 

taller and more or less 
hairy. 

G. Fruit borne ina spike. 
aa. Fruit borne in a 

globose or oval head 
u. Beak of akene as 

long as the body, 

STPULGNE occas « . &. orthorhynchus 
H. Beak of akene 

nearly as long as 
the body, but re- 

amplexicaulis 

some 

2. adoneus 

. Tepens 
. Montanus we tS 

Suksdorfii a 

7. Asiaticus 

CHOIUC Hattie iavess vara 9. cortusefolius 
HHH. Beak of akene very 

shert, 
1. Upper stem- les 

wanting: petals 
normally 6-15. .10 

i. Upper stem- les, 
present: petals 
normally only 6.11. 

Be Fils. white (ercept in some 
DOUDLE TOVMS ) cireciolse Scnseasto: sets 12. aconitifolius 

1. amplexicatlis, Linn. Fig. 2075. Stems erect, 5-10 
inches high, with 2-3 flowering branches, glabrous: lvs. 
entire, ovate to lanceolate, amplexicaul, acuminate, 

. Californicus 

acris 

SR K 

ie <a 
bom 

it 

2076, Ranunculus repens, Double-flowered (X 14). 

Tip of a decumbent plant, which roots at the joints. 
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glabrous or at first with hairy edges soon becoming 
glabrous, glaucous: fls. 3-6, either terminal or axillary, 
pure white, with yellow stamens; se pals pointed; pet- 
als much larger, obtuse. Mts. of S. E, Eu. B.M. 266 
(poor). L.B.C. 1621593. JH. WL. 85:345. G.C. ID. 
19:788. 

2. adoneus, Gray. Plant shaggy-hairy, 4-12 in. 
sometimes becoming decumbent: 
lvs. usually 2-3-times 3-parted and lobed; lobes all nar- 
row-linear, acute ; primary divisions of vs. sessile or 
nearly so; petioles of basal Ivs. membranous in lower 
part; stem-lIvs. sessile or on a sheathing base, usually 
borne opposite, resembling an involuere: petals 5 (or 6 
to 8), large, yellow, rounded outwardly, cuneate at base, 
much exceeding the lanceolate sepals which are hairy 
beneath: akenes somewhat compressed, acutish; style 
long, straight, subulate: head globular to oblong. Sum- 

mer. Rockies of Colo., altitude 10,000 ft. — Int. 1881. 
Procurable from dealers in Colorado plants. 

3. repens, Linn. Plant more or less hairy, spreading 
by runners: roots fibrous: fl.-stems often ascending 6- 
12 in.: lvs. petioled, 38-divided; middle Ift. or all Ifts. 
stalked, often again 8-lobed or cleft, and somewhat 
coarse-toothed, bases cuncate or truncate: petals obo- 
vate, 5-6 lines long; sepals much shorter, spreading, 
hairy below: akenes compressed, margined; beak short, 

stout, slightly bent: head globose. May-July. Low 
places, from Nova Scotia and Newfoundland to Va, and 
westward; also En. and Asia. —A double-flowered form 
(yar. flore pleno), Pig. 2076, is net uncommon in gardens. 

+. montanus, Willd. Motnrais Butrrerctup. Plant 
6 in. high, pubescent, with soft appressed or spreading 
hairs, especially toward the top: rootstock creeping, 
1-3 in. high, ?, in. thick: radical lvs. few, petiolate, 
smooth, orbicular in outline, 3-parted, and lobed into 
blunt-toothed segments; stem-lIvs, sessile or nearly so, 
elasping the stem, 5-parted into narrow somewhat 
toothed or entire lobes: fis. solitary, terminating the 

high, 
root slender-fibrous: 

simple or once-branched stem, 1 in. across or larger; 
sepals concave, acute, yellowish green, slightly hairy, 
petals 5, large, broadly 
small scale und pore at base: 

strongly hooked, puberulent. 

Bi a 3022. L.B.C. 17:1610. 

Var. dentatus, Baumg. (R. Carpiticns, 

Lys. much more toothed than in the type: 
taller: fis. larger. B.M. 7206, Gn. 52:1138. 

5. bulbésus, Linn. (7?. speciosus, Hort.). 
a true bulb, erect, about 1 ft. high, hai 

obovoid, bright yellow, with 
akenes turgid, glabrous; 

beak May-July. Eu. 

Herbich). 
plant much 

Plant from 
Ivs. petioled, 

3-5-parted, the divisions sometimes stalked; segments 
lobed : s. terminating the branches, bright yellow, 

large; petals large, obovate, shining above; sepals 
much smaller, often reflexed: akenes compressed, with 
short beak, and borne ina globose head. Spring and 
summer. Persia, Eu., N. Africa.—The double form is 
perhaps best suited for cultivation. 

Suksdorfii, Gray. Roots fibrous: stems slender, 
3-6 in. high, glabrous, radical and lowest stem-lvs 
small, about 6-8 lines long, subreniform to broadly fla- 
belliform, with truncate base, deeply: 3-5 -cleft or 

parted ; divisions cuneate, again d-cleft or incised; 
upper stem-lvs. with linear divisions: fls. 1-3, deep yel- 
low; petals round-obovate, retuse: akenes turgid-len- 
ticular, sharp-edged, glabrous; style persistent for a 
time, slender, #4 line long, equaling the akene body: 

head of fruit globular. July, Aug. Damp places, 6,000- 

8,000 ft. altitude; Mts. of Wash., Oreg. and Mont.—This 

rare species was offered by F. H. Horsford in 1889. 

Asidticus, Linn. Fig. 2077. Plant erect, either 
siapie or branched, 4-1 ft. high: roots fleshy: Ivs. 
petiolate, becoming sessile upwardly, ternate or biter- 
nate; segments toothed or deeply 3-lobed: fls. termi- 
nating the stems and branches, variable in color among 

the cultivated forms; calyx spreading, becoming re- 
flexed ; petals large, obovate, blunt: fr. in a spike. 
May, June. Asia Minor. F.S. 16:1679 (fl. pl.). R.B. 
16:133 (var. superDissimus ). —Highly bred double fis. 
of many kinds are in enJt. Roots are sold as “bulbs.” 

The Persian and Turban Ranunculuses belong bere. 

8. orthorhynchus, Hook. Plant 10-18 in. high, erect, 

branched, hirsute to nearly glabrous: root thick, fibrous: 

RANUNCULUS 1499 

Ivs. oblong in outline, pinnately compound; Ifts. 5-7, 
cleft and incised, quite variable; upper Ifts. often con- 
fluent and sessile or nearly so, lower ones well stalked: 
petals 7-16, yellow, rarely purple beneath, obovate; se- 
pals much shorter, pubescent beneath, reflexed, decidu- 
ous: akenes glabrous, obliquely ovoid, compressed, 
margined: style ot sume length, straight, rigid, persi 

oe 

2077. Persian Ranunculus—R. Asiaticus (X 44). 

ent: head globose. May-July, Wet places, Brit. Col. to 
Ore. and Mont. — Var. platyphyllus, Gray (RM. midri- 
mus, Greene). Often 3 ft. or more high: lvs. larger, 
2-4 in. across; Ifts. often 3 in. long, and laciniately cut: 
petals often larger than the type. 

9. cortusefolius, Willd. Root of thick, fleshy, fascic- 
ulated fibers: plant velvety hairy, 1-3 ft. high: lower 
Ivs. long-petioled, roundish to reniform, incised, and 
with cut and toothed lob stem-lvs. divided into 3-5 
narrow lobes; upper ones sessile: fls. several or many, 
terminal and axillary, rather panic ulate; sepals 5, ovate 
to lanceolate, green with pale margins: petals 5, large, 
broadly obovate, glossy yellow: akenes compressed, hairy 
on sides, tapering into recurved styles nearly their own 
length; head of fruit short-oval. May. Island of Ten- 
eriffe, Canary group. Int. 18 Gn, $5:944. B.M. 4625 
—Not very hardy and needs protection in winter and 
early spring. It is well suited for pot culture. It is in- 
creased by division of the roots in autumn. 
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10, Californicus, Benth. Plant rather weak, \% 
high, usually pubescent or hirsute, branching and with- 

out leaves in upper part: roots fibrous: Ivs. ternately 
divided or parted, or palmately 5-divided into linear or 
narrow, often 2-3-parted divisions: petals 6-15, glossy 

yellow, oblong or narrowly obovate: akenes flat, slightly 
Rather dry places, W. Calif. margined, beak very short. 

and adjacent Ore. 

ll. aeris, Linn. Figs. 1874, 2074, 2075, 2078. Plant 
hairy up to the sepals, erect, 32-3 ft. high, often 
branched: radical lvs, on long, slender petioles; others 
with shorter petioles sheathing the stem or nearly ses- 
sile; lys. 3-parted nearly to the base, the divisions 
ovoid-cuneate, 2-3-lobed and coarsely toothed or cut: 
bracts linear, lobed or entire: fls. yellow, 9-12 lines 
across, several, on rather short peduncles; sepals hairy 
beneath, ovate, shorter than the petals; petals 5, gla- 

brous, obovoid, obtuse, bearing a prominent scale at 
hbase: akenes compressed, coriaceous on margins; style 
very short: head globose. May-Sept. Newfoundland, 
Canada, eastern states. Said to be naturalized from Eu- 
rope.—Var. flore-pleno, Hort., is more common in cult. 
The best forms are deep, glossy, golden yellow and very 
double. Called BACHELOR’s Burrons. B.M. 215. 

12, aconitifolius, Linn. Plant pubescent, 1-3 ft. high, 
branched: Ivws. palmately 8-5-parted, parts cut-toothed, 
upper ones sessile and with oblong to linear-laneeolate 

lobes: fls. white, several on a stem; sepals flat, pubes- 
cent; petals oblong, cuneate to orbicular. May, June. 
Mountains of middle Europe.—Var. flore-pléno, Hort. 
(var. plenus), called WHite BACHELOR’s Burron and 
Fark MAtps oF FRANCE, has very ornamental, double, 
white, globose flowers. Gn, 45, p. 29, and 48, p. 506. 
Var. luteus-plénus, Hort. Fils. much doubled but of a 
golden yellow color, The type and varieties are suited 
to borders and half wild places 

2078. Buttercups—Ranunculus acris. Natural size. 

R. pmonoides,Zahl, Gin.: fls.white or tinged rose. Austrin. 
Gn. Sod. — He. aquatilis, Linn., sometimes called Lodewort, 
Rium’s Poot, ete., is an interesting aquatic plant common in 
temperate regions, the floating Ivs. often broad and S-lohed, 
while the submerged lvs. are eut up into numerous thrend-like 
segments.—R. bullatus, Linn., is a yellow-tld, species offered in 
single and double forms by Duteh bulb dealers, Mediterranean 
region.—W. cardiophyllus, Hook., offered in Colo, in 1900, is con- 
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sidered by Gray as R. affinis, var. validus. It is an American 
species pictured in B.M. 2999 with yellow fils. 114 in. across.— 
Lt. fascieularis, Muh]. Height 1 ft. June. N. Am. Mn. 2:1,— 
kk. Fiearia, Linn., called Lesser Celandine or Pilewort in Eng- 
land, isa native of Europe and the Caucasus region. It has yel- 
low fls. about lin. across. A double form is procurable from 
Duteh bulb dealers.—R. lanugindsus, Linn., is a European spe- 
cies of whieh a double form is advertised by Krelage, of Haar- 
lem, Holland.—R. Lyallii, Hook. f., the New Zealand Water 
Lily, grows 2-4 ft. high, has peltate Iws. and waxy white fls. 
4 in, across, borne in many- flowered panicles. In Europe it 

2079. Dwarf Essex Rape (x 1-12), 

is considered a cool greenhouse plant. It is a gorgeous spe- 
cies and ought to succeed somewhere in North America. G.C, 
TL. 15:724; 23:371.—R. parnassifolius, Linn., is a white-fid, 
Kuropean mountain plant 6 in. high, procurable from Dutch bulb 
dealers. J.H. IIL. 30:87. L.B.C. 3:245 M. 386.—R. pedatus, 
Waldst. & Kit., a native of the Hungarian Alps, has yellow tis, 
nearly an inch across.—R, rutefolius, Linn., a native of the 
higher Alps, has yellow fls.: petals 8-10; claw orange Offered 
by Dutch dealers.—R. septentriondlis, Poir.,is advertised. It is 
a native plant allied to R. repens.—R. spiedtus, Desf., is figured 
in B.M. 4585, with showy 5-petaled yellow fls. fully 2 in. across. It 
is an Algerian species butis said to be perfectly hardy in England 
and of easy culture in any good garden soil.—R. superbissimus, 
Hort., is used in some catalogues for the double French Ranun- 
evi, known also as R. Asiatiens, v superbissimus.—R. viri- 
difldrus, Hort. Van Tubergen, is: rlet and green-fid. variety 
of the Turban class of R. Asiaticus. K. C. Davis. 

RAPE (Brassicu Nupus). Fig. 2079. In recent years 
this has become an important forage plant. The name 
Rape includes several varieties which are grown for 
two purposes: (1) for seed from which oil is expressed; 
(2) for the purpose of furnishing animals with suceu- 
lent feed during late summer and autumn, when pas- 
tures become bare. Varieties used for the latter pur- 
pose usually do not produce seed in this climate the same 
season, though they are usually classed with annuals. 
Dwarf Essex is an example of the kind used for soiling 
(green feeding) purposes. Rape is of considerable im- 
portance to the fruit- grower as a cover-crop. The seed 
germinates readily, will often grow where a clover catch 
is impossible, and furnishes excellent sheep pasturage 
late in the season. When grown strictly as a soiling 
plant the tops are cut and hauled to the feed-lot or 
stable. Dwarf Essex Rape much resembles a ruta- 
baga turnip at first. It is like a rutabaga with an exag- 
gerated leafy top and without a swollen fleshy root. 
Rape is a cool weather plant and may be grown in al- 
most any part of the United States by sowing it at the 
proper time. As a cover-crop in the orchard in the East 
it may be sown as late as September 15 with good re- 
sults. It is an excellent pioneer plant in the work of 
renewing humus in worn-out lands. In the Middle 
West, where shade is needed, Rape is used as a nurse 
plant for clover when the latter is sown in orchards in 
midsummer. Turnips may be used for the same purpose. 

‘ JOHN CRAIG. 
RAPHANUS (classical name, from the Greek). Cru- 

efferw, RAvIsH, CHARLOCK. Annualor biennial branch- 
ing herbs, of about 6 species in Europe and temperate 
Asia, of which one, 7. sativus, is the Radish (which 
see), They bear small but rather showy slender-pedi- 
celled flowers in rose-lilae or white, or in some species 
yellow, ia open terminal racemes. Leaves various and 
variable, the radical and sometimes the eauline lyrate- 
pinnatifid. Stamens 6, free, Sepals erect, the lateral 
ones somewhat saceate or pouch-like at base, Pod a 
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long cylindrical Heshy or soft-cork« silique, with spougy 
tissue between the globose secas, indehisceut. The 

genus is divided into two natural groups, one (Raphan- 
istrum) with the pod longitudinally grooved aud con: 
stricted between the seeds, the other ( Raphanus proper) 
with the pod not grooved nor prominently constricted, 
To the former group belongs R. Raphanistrum, Linn., 
the Jointed or White Charlock (sometimes, but erro- 
neously, kKuown as Rape). It is an Old World annual 
weed, now naturalized in fields aud waste places in the 
easternmost states. It is an erect, sparsely hairy herb, 
with slender tap-root and radish-like Ivs., growing 
2-3% ft. high: tls. rather showy, yellowish, turning 
white or purplish: silique 1-3 in. long, few-seeded, with 
along beak. It is from this species that Carriére pro- 
duced Radishes by means of plant-breeding (see Radish). 
To the second section belongs R. sativus, Linn., the 
Radish, geuerally considered to be native to Europe and 
Asia, but unknown in an aboriginal wild state. It is 
usually an annual, although commouly spoken of as bien- 
nial, because the roots can be kept over winter and 
planted the folowing spring. The winter Radishes 
ave truly biennial in northern elimates. Radish has 
pink-lilae or nearly white tls., and short, thick, spongy, 
taper pointed pods. Sometimes it runs wild in waste 
places, and then bears a long, lard tap-root like that of 
R. Rephanistrum, The Radish is extensively culti- 
vated tor its thick roots, which have been developed 
into many shapes and colors. There are Chinese types 
of Radish that have a hard root little more than 1 in. in 
diam., and sometimes becoming nearly 1 ft. long. Some 
forms are scarcely distinguishable from short turnips. 
The Madras Radish (India) is grown for its soft, tender 
pods, which are eaten raw orin pickles. The Rat-tailed 

or Serpent Radish, var. caudatus (RB. cauddtus, Linn.), 
has enormously long pods (see 
Fig. 2066), which ave exten 

either pickled, or raw as Rad- 
ish roots are. Frequently the 
pods are 1 ft. long. The root 
is Slender and hard. Thisis a 
cultural variety, coming true 
from seed. Le Ee: (BY 

RAPHIA. See Ruffia. 

RAPHIDOPHORA. 
Rhaphidophora, 

See 

RAPHIOLEPIS (Greek, ra- 
phis, needle, and lepis, scale; 
referring to the subulate 
bracts). Sometimes spelled 
Rhaphiolepis. Rosadecw. 
Ornamental evergreen shrubs, 
with alternate or obscurely 
whorled, usually serrate Ivs., 
white or slightly pinkish fls. in termi- 
nal racemes or panicles and smal] pea- 
sized black fruits. None of the species 
are hardy north, but all are handsome 
broad-leaved evergreens for cultivation 
in the southern states and California. 
They will thrive in any good, well- 
drained soil, and if cultivated in pots, a compost of 
sandy loam and leaf-mold or peat will suit them. Prop. 
by seeds or hy cuttings of ripened wood under glass 
late in summer; also by layers, and sometimes grafted 
on hawthorn. Two species in southern Japan and 
China, allied to Sorbus and Photinia, but fls. in racemes 
or panicles, with deciduous calyx: stamens 15-20; styles 
2-3 te below: fr. small, bluish or purplish black, 2-3, conne 
bloomy, with one obular seed. 

Japonica, Sieb. & Zuce, (PM. ovdta, Briot). Shrub, to 
12 tt., with stout, upright branches: Ivs. short-petioled, 
broadly oval or obovate, obtuse or acutish, narrowed at 

the base, crenate-serrate, dark green and lustrous above, 

pale beneath, Hocecose when young, thick, 
aif in. long: fls. white, 34 in. across, fragrant, in 

panicles or racemes; petals obovate, 
May, June. 8S. Japan and 
R.H. 1870, p. 34s. 22. 

tomentose 

dense, toment: 
obtuse: fr. to ts i 

adjacent islands. 
We. AETUSS.. 

Bhs 18a. Gi. 2 
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p. #8; 82, p.20; 34, p. 158.—Var. integérrima, Hook. 
Lys. entire or nearly so, to 3!y in. long. BLM. 5510. 

Indica, Lindl. (#. rfibra, Lindl. 
Linn.). Inptan HawrHorn. Shrub, to 5 ft., with 
slender, spreading branches: Ivs., obovate to oblong- 
lanceolate, aeute or acuminate, gradually narrowed at 
the base, serrate, glabrous or slightly pubescent when 
unfolding, L'.-2!s in. long: As. white or pinkish, about 

Vy in. glabrous or somewhat tomentose, 
rather loose panicles; sepals lanceolate, acute, usually 
red like the filaments; petals acute: fr. 1. in. across. 
May, June. S. China. B.M. 1726. B.R. 6:4 17-1400. 
—A very variable species; several forms have been de- 
seribed as distinet species, as 2. Plhivostemon, vibra and 
salicifolia, Lindl. Phe last uraned, which is var, salici- 
folia, Nichols., is the most ormmumenta Ive. oblong- 
lanceolate, acuminate: panicles rather lar and man 
fld.; stamens white or purplish, shorter than sepals. 
B.R. 8:052. R. HH. U874:270. Gn. 9:26. de. auebera, ad- 
vertised by the S. Calif. Acclim. Asso., is Pyracentha 
erenulata, which see. A hybrid between the two species 
is R. Delacotaii, André, forming a compact shrub with 
rather large panicles of blushed fis. and the foliage in- 

termediate between the two parents. R.A. 1900:698. 

ALFRED REHDER,. 

RASPBERRY is a name applied to those brambles in 
which the fruit separates from the receptacle when ripe. 
Plate XNXIIL. Three species are of importance in 
American fruit-growing. Mubus deus, the Enropean 
Raspberry, has been lougest in cultivation and is least 
important now in this country. Though brought to 
America by our forefathers among their earliest fruits, 
and the parent of many yarieties here produced, the 
species has never fully adapted itself to the American 

climate. Owing to this 
fact.the work of Brineklé 
and others, in improving 
it, in the early part of 
the century, proved of 

Crataegus Ludica, 

ueross, in 

little permanent value. The fruit 
is of superior quality and con- 
tinues to ripen threugh a long 
period, but the plants are deficient 
in hardiness and productiveness. 
Rubus strigosus, the American red 

Raspberry, is very like its Euro- 
pean congener, Though slightly in- 
ferior in quality of fruit, its greater 
hardiness and produetiveness have 
suttived to contine the commercial 
growing of red Raspherries in 

America almost wholly to this spe- 
cies. It has been under domestica- 
tion only within the last half of the 

2080, Cuthbert Rasp- century. Cuthbert, the leading va- 
berry (x !.)). riety, is shown in Figs. 2080, 2081. 

To show habit o€ fruit: Rubus occidentalis, the black 
Raspberry, is commercially the 
wost important Raspberry ino the 

United States at the present time. It lends itself read- 
ily to cultural methods, the plant is hardy and prody 
tive and the fruit is better able to meet the exigencies 
of market demands, though relished less hy most per- 

than that of the reds. The growing of black-eaps 
in field culture for evap ing has added grently to the 
importanee of the species, This can be done where 

bearing 

sons, 
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conditions would not warrant the growing of fruit to be 
sold fresh. Hybrids of &. strigosus and BR. oceciden- 
talis—known as PR. neglectus—have given the purple- 
cane cl of which Shaffer (Fig. 2082) is a leading 
example. For further notes on species of Raspberry, 
see Rubus. 

Raspberries are extensively grown inthe northeastern 
states. They thrive best in deep, moist soil. The lighter 
loams are preferable for reds and the heavier loams for 
blacks. The prime essential is that the land shall be 
able to withstand drought well; but it must not be over- 
wet. Much may be done to improve the drought-resi 
ing quality of soils. If the subsoil is hard and impervi- 
ous it may be improved by underdraining or subsoiling. 
This will provide a deeper reservoir for the storage of 
moisture, Still more important is the proportion of 
vegetable matter. A soil rich in humus admits water 
more readily and in larger quantities, retains it longer 
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, 

2081. Box of Cuthbert Raspberries (x 4s). 

and therefore resists drought better than one that is de- 
ficient in humus. Humus may be increased by the ap- 
plication of stable manure and by plowing under green 
crops, but the process must be gradual. Undecayed 
vegetable matter is not humus, and its addition in 
large quantities may augment the difficulty which the 
increase in humus is designed to correct. Thorough 
soil preparation must therefore begin several years pre- 
vious to planting, if the land has been improperly 
handled theretofore. Other important offices of humus 
are the holding of nitrogen to prevent its loss, and the 
unlocking of mineral elements from the soil. The well- 
known fact that brambles thrive so well in virgin soil, 
is, no doubt, largely due to the abundance of humus 
which such soil contains. 

Stable manure is permissible as a fertilizer, except 
forred Raspberries when growing on moist, rich soil, in 
which case it forees growth too much. Leguminous 

crops may furnish all the nitrogen needed. Floats, 
ground bone or basic slag will supply phosphorie acid, 
and potash may be obtained from wood ashes or muriate 
of potash. Upon the soil of the Rhode Island Experi 
ment Station, which is a light sandy loam with gravelly 
subsoil, the addition of nitrogen does not increase the 
yield, although the soil is not naturally fertile and ni- 
trogen has been applied annually for a series of years. 
Other crops have been upon the land until recently. 
Even plots from which mineral elements have also been 
omitted do not fall far behind those whieh have been 
liberally dressed with the three essential fertilizing ele- 
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ments for a series of years, judging from the first crop 
only. No one can tell the grower how to fertilize his 
plants; the question must be settled upon his own farm. 
Cover-crops have not been extensively used, but are 
likely to receive more attention. Where crimson clover 
will thrive it is well adapted to the purpose, although 
somewhat difficult to uproot in spring. 

Planting may be done in fall or spring, but spring is 
to be preferred for black-caps. Plants secured from 
young plantations are preferable, since they possess 
greater vigor and are less likely to carry disease. The 
individuality of the parent-plant, while generally dis- 
regarded, may be a determining factor in the profitable- 
ness of the offspring. Black-cap plants are obtained by 
burying the tips of the growing canes, Jate in summer, 
when they begin to thicken and throw out roots. When 
thoroughly rooted, the layer is severed and the “tip” 
(Fig. 2083) is used for planting. Reds throw up numer- 
ous suckers from the roots and these are oftenest used 
in planting, though root-cuttings are available. For 
near-by planting the young suckers, moved in early 
summer, may be used. Plants are preferably set in 
check-rows, six or seven feet apart, with plants four to 
six feet apart in the row. Cross-cultivation in early 
spring and after fruiting will materially aid in keeping 
a plantation in good condition. Without it the reds 
quickly form thick hedge-rows. With intensive methods 
loed crops may be grown between the rows the year of 
planting; with common farm methods they are better 
omitted. 
Thorough tillage should be given till midsummer, 

when a cover-crop should be sown. In especially dry 
climates, as upon the Plains, tillage should 
be continued throughout the season. Plow- 
ing between the rows in spring is undesir- 
able and is unnecessary if tillage has been 
good the previous vear. With reds some 
form of cultivator with square-pointed teeth 
or cutting-blades is advantageous in de- 
stroying suckers. 

/ Tender varieties may be protected in win- 
© ter by laying them down and covering them 

with earth. To do this loosen the soil at 
one side of the root and bend the plant in 
that direction. The plants are usnally bent 
in the direction of the row so that the tops 
will lap over the crowns. 

The young shoots of black-caps should be 
nipped off as soon as they reach a height of eighteen to 
twenty-four inches, that a well-branched self-supporting 
bush may be obtained. In spring following, the branches 
should be shortened to one to two feet. This spring 
pruning is the fruit-thinning process of the year and 
should be done with judgment. The poorer the soil or 
the less able it is to withstand drought, and the less 
intensive the culture, the more severe should the prun- 
ing be. Anthracnose may give less trouble, and the 
plantation will last longer, without summer pinching, 
but the yield will be much lower. With reds summer 
pinching is undesirable after the year of planting, 
unless with exceptionally vigorous varieties on strong 
soil. The older canes are best removed as soon as fruit- 
ing is over. They are more easily cut then and their 
removal gives a good opportunity for cross-cultivation 
(in case the check-row system is used) and a thorough 
cleaning-up before the season’s tillage is abandoned. 
Early removal may also help to eheck the spread of 
certain enemies. Plantations may be kept in bearing 
many years if desired, but it is seldom profitable to 
do so. 

The fruit demands care in pieking and in handling 
thereafter. It should never be picked when wet. Red 
raspberries are especially difficult to ship and are 
usually marketed in pint baskets rather than quarts. 
Reds yield less than blacks and usually sell at a higher 
price. 
Enemies are numerous. Crown- and cane-borers must 

be controlled by cutting out and destroying the infested 
canes. Red rust sometimes sweeps away plantations of 
black-caps. A piant once attacked can never be cured 
and should be rooted out and burned at onee, Anthrac- 
nose is especially troublesome. Only plants free from 
it should be set, and the plantation should be aban- 
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doned before it becomes badly diseased. ; { Spraying will 
reduce it but is not entirely satisfactory. Crown-gall, 
due to the growth of a specific organism of a very low 
order, belonging to the slime-molds, is often serious, 

plants particularly with reds. Neither atfected nor 

2082. Shaffer Raspberry—Rubus neglectus (~ 14). 

apparently healthy ones from a diseased lot should be 
planted, as the trouble is readily communicated to other 
plants and trees. FRED W. Carp. 

RAT-TAIL CACTUS. Cereus flagelliformis. 

RATTAN. See Calamus. 

RATTLE-BOX. The species of Crotalaria; also 
Ludicigia alternifolia, 

RATTLESNAKE WEED. See Hierucium venosum. 

RATTLESNAKE PLANTAIN. Goodyera. 

RATTLESNAKE ROOT. Prenanthes. 

RAUWOLFIA (Leonhart Rauwolf, physician of Augs- 
burg, published a book in 1583 on his travels in the 
orient; often erroneously stated to be of the eighteenth 
century). Apocyndeew. About 40 specics of tropical 
trees and shrubs with lvs. in whorls of 3 or 4, rarely 
opposite, and small fls. often borne in dichotomous or 
trichotomous clusters. Calyx 5-cut or 5-parted; lobes 
obtuse or acute: corolla funnel-shaped; tube cylindrical, 
dilated at the insertion of the stamens, usually econ- 

stricted at the throat, 

devoid of scales; 
lobes 5: disk cup- 
shaped or ring- 
shaped: carpels of 
the ovary 2, distinet 
or considerably 
grown together: style 
short or long: ovule 
in each carpel 
drupes 2, distinct or 
eonnate into a 2- 
stoned fruit, the 
stones 2-grooved or 2- 
cut: stones l-seeded: 
seeds ovate; albumen 
fleshy, smooth, not 

ruminate, rarely wrinkled. These plants are little known 
horticulturally. The only species in the Americantrade, 
apparently, is R. Chinensis, Hort. Severalyears ago the 

2083. ‘‘ Tip’’ or layer of Raspberry. 

95 

fierce rays of the sun. 

RAVENALA 15038 

undersigned received from the Botanical Garden at Hong 
Kong a few seeds of this small evergreen shrub. The 

seeds germinated well and the plants grew rapidly, 
attaining a height of about a foot ina year. During the 
summer of the second year the rather bushy plants 
flowered well and bore a crop of shining red berrics 

which were very conspicuous throughout the winter. 
When well grown and bushy the plant is quite orna- 
mental, its habit being dense and the color of its 
leaves dark green. The flowers are white, and are 
borne in dense trusses at the extremity of each shoot. 
Though an individual flower does not make much show, 
the plant is very ornamental when covered with masses 
of blossoms. The plant needs a rich, light soil, much 
water when in full growth and protection against the 

Every spring the old soil should 
be shaken out and replaced by a rich compost. In the 
writer’s garden at Gotha, Orange county, Florida, the 
Rauwolfia flourishes with great luxuriance in the shade 
of other shrubs in rather moist spots. Although it is 
easily winter-killed, it sprouts readily in spring from 
the roots. When covered with numerous trusses of 
shining red berries the plaut is an object of beauty. 

H. NEURLING. 

RAVENALA (the name of the plant in Madagascar). 
Scitaminacee, A genus of 2 species, 1 from Brazil and 
Guiana and 1 from Madagascar. Musa-like plants be- 
coming 20-30 ft. high, with a palm-like trunk: Ivs. ex- 
ceedingly large, crowded in 2 ranks, thus forming a fan- 
shaped head of foliage ; petioles long, with concave 
bases searcely sheathed: scapes or peduncles in the 
upper axils longer or shorter than the leaves: bracts 
spathe-like, many, boat-shaped, acuminate: fls. many, 
large, in a spathe or bract: petals long-exserted; sepals 
free: fr. a 3-valved capsule. 

A. Les, shorter than petioles, 

Madagascariénsis, J. F. Gmel. TraveLers’ TREE, 
so called from the clear watery sap found in the large 
box-like cells of the leaf-stalks and which affords a re- 
freshing drink. Fig. 2084. Lys. often 30 ft. bigh, mu- 

GiGi ;;2 Bal. Pe60, e592. 

2084. Travelers’ Tree—Ravenala Madagascariensis. 
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20:870.—Cult. in Fla. and §S. Calif.; also rarely under 
glass in the northern states. 

RAVENALA 

AA. Luvs. as long as the petioles. 

Guyanénsis, Steud. Becoming 15 ft. high: lvs. oval- 
elongated: fls. white: spathes 1-1’ ft. long. Offered 
1893 in S. Fla. F. W. BARCLAY. 

RAVENEA. Sce Ranevea. 

RAVENIA (name not explained). Rufdcew, A genus 
of 2 species of tender shrubs from Cuba and Brazil: 
lvs. opposite, 1-3-foliolate; Ifts. lanceolate, entire: fls. 
red or white, borne on rather long axillary peduncles; 
sepals unequal, the 2 outer being somewhat foliaceous; 
corolla-tube straight, rather long; the limb nearly regu- 
lar. 

spectabilis, Engl. (Demonia spectdbilis, Lindl.). 
Teuder shrub: Ifts. 3: fils. purplish red, about 1 inch 
across, solitary or in open, few-tld. clusters on axillary 
peduncles as long as the lvs. Cuba. B.R. 26:59. R.H. 
1844:25.—The plant offered in Fla. as Lemonia spee- 
tabilis apparently belongs to some other genus. 

F. W. Barcuay. 
RAY GRASS, Lolium perenne. 

REANA. Consult Teosinte. 

RED BAY, Carolina. Red Bud. See Cercis. Red 
Campion, Lychnis dioica, Red Cedar, Juniperus Vir- 
giniana, Redhead, Asclepius Curassivica. Red-hot 
Poker Plant, Aniphofic. Red Morocco, Adonis au- 
tumnalis. Red Osier, Cornus stolonifera. Red Pepper, 
Capsicum. Red Robin, Geranium Robertianum. Red- 
root, Ceanothus Americanus ; Lachnanthes. Red Spi- 
der. See Jnsects. Redtop. See Agrostis. Redwood, 
Sequoia; also Ceanothus, Plerocurpus, ete. 

REED. See Arundo and Bumboo. Reed Canary Grass 
is Phalaris arundinucea, Reed Mace or Cat - tail is 
Typha. 

REED, INDIAN. See Canna. 

REEVESIA (John Reeves, English botanist, who re- 
sided for a time at Canton). Sterculidcew. A genus of 
3 species of trees from tropical Asia, with coriaceous, 
entire leaves and terminal corymbose panicles of white 
fls. Calyx club-shaped or campanulate, irregularly 3-5- 
lobed; petals 5, oblong, furnished with a claw; stami- 
nal column long, adnate to the gynophore; anthers 15, 
sessile, in a globular head: ovary 5-loculed, usually 10- 

seeded: capsule woody: seeds winged. 

thyrsoidea, Lindl. A small, glabrous tree: lvs. ever- 
green, 2-6 in. long, petioled, ovate-lanceolate to lanceo- 
late, entire, rounded at base: fis. white, in terminal, 
sessile corymbs shorter than the lvs.; calyx 3 lines 
Jong; petals somewhat longer: capsule oblong-pear- 
shaped, 1 in. long, 5-angled. China. B.M. 4199. B.R. 
15:1236.—Cult. in 8. Calif. F. W. Barcuay. 

REINECKIA (J. Reinecke, a German gardener). 
Lilidaeee, A genus of a single species from China and 
Japan, a tender perennial herb, with attractive foliage 
in tufts 1-1}% ft. high from a thick, creeping rootstock. 
Lys. rather long, channeled: scapes leafless: fis. sessile, 
in a loose spike; perianth-tube cylindrical; lobes re- 
curved, spreading: ovary 3-loculed, with a few seeds to 
each cell: berry globular, usually with one seed to each 
cell. The following is procurable from Dutch bulb- 
growers. 

cérnea, Kunth. Fls. dull flesh or pink: bracts rather 
large, tinted red: fr. red, 3-4 lines in diam. B.M. 739. 
—Vuar. variegata is also offered. I.H. 9:323. 

REIN ORCHIS. Hubenaria. 

REINWARDTIA (Kaspar Georg Karl Reinwardt, 
1773-1822, scientist of Leyden; traveled in East Indies 
1815-1822). Lindcew. A genus of two species of sub- 
shrubs from India with handsome yellow, 5-petaled fis. 

RENANTHERA 

borne in midwinter. They are old favorites in conser- 
vatories. They require warmhouse treatment. The genus 
is closely allied to the flax (Linum), and Reinwardtia 
trigyna is known to this day as Linum trigynum by the 
gardeners, who usually accent trigynum on the second 
syllable instead of the first. Reinwardtiais distinguished 
from Linum by the yellow fis., 3-4 styles and unequal or 
deficient glands; Linum has mostly blue, rosy or white 
fls.,5 styles, and equal glands, Other generic characters: 
sepals 5; petals 5, contorted, fugacious; stamens 5, 
alternating with as many staminodes; glands 2-3, ad- 
nate to the stuminal ring: ovary 3-5-loculed. 

Reinwardtias are showy subshrubs about a foot high 
with bright yellow flowers. They are useful for the dec- 
oration of the conservatory in winter time, at a season 
when yellow is scarce. To have presentable plants, it is 
necessury to give them a good deal of attention. It is 
difficult sometimes to get suitable cuttings; the strong 
growths which start away from the base when the plants 
are cut down make the best plants. Top-shoots will 
row, but seldom make good plants, as they are liable 
to go to bloom prematurely. Sandy loam is the best 
compost. Plants that have been grown in pots for a 
season may be planted out in the early summer, and 
these will make good plants and furnish cuttings. They 
will have to be topped frequently and carefully lifted. 
Young stock is better kept in pots, as the plants do not 
lift well. Sunshine is essential during the winter season 
to get the best development of Reinwardtias. They 
thrive best in a temperature of 55-00°. 

A. Lvs. entire: styles 3. 

trigyna, Planch. Fig. 2085. Lvs. elliptic-obovate, 
entire or minutely toothed, tip rounded or subacute. 
B.M. 1100. Gn. 29, p. 279.—Grows 2-3 ft. high in the 
wild. 

AA. Lvs. toothed: styles Zor 3. 

tetragyna, Planch. Lys. elliptic-lanceolate, acumi- 
nate, crenate-serrate. B.M. 7136. G.C. III. 16:721. 

R.H. 1867:291. T. D. Hatrrevp and W. M. 

2085. Reinwardtia trigyna (X 2). 

RENANTHERA (named from the reniform anther). 
Orchiddacew. Tall, climbing epiphytes, with branched 
stems sometimes 12-14 ft. high: lvs. distichous on the 
stem: fis. in large, drooping racemes or panicles; sepals 
and petals spreading, similar or the lateral sepals often 
larger and of a different color; labellum small, movably 
joined to the column, spurred or spurless, often with 
small, erect, lateral lobes. Culture is similar to that of 
irides and Vanda. 

coccinea, Lour. Stems 8-10 ft. high, branched, climb- 
ing by means of white fleshy roots: lvs. in 2 rows, ob- 
long, notched at the end, 4-5 in. long: fils. open, 2-3 in. 
across, in loose, branching racemes 2-3 ft. long, very 
brilliant; petals and dorsal sepal linear-spatulate, deep 
red, blotched with orange; lateral sepals larger, oblong, 
broader toward the apex, undulate, deep crimson, with 
paler transverse lines; labellum small. Autumn. 
Cochin China. B.M. 2997, 2998. B.R. 14:1131. P.M. 
4:49. F.S. 7, p.163. G.C. 1845:491.—Does not flower 
readily in cultivation, but is very showy. 
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Storiei, Reichb. f. Stem slender, climbing, 10-12 ft. 
high: lvs. alternate, oblong to linear-oblong: panicle 
about 1 ft. long and nearly as broad: fis, 2!s-3 in. long; 
petals and dorsal sepal erect, linear-spatulate, orange- 
red, mottled with crimson; lateral sepals pendulous, 
obovate-spatulate, undulate, crimson with large blood- 
red blotches; labellum very small. Philippines. B.M. 
7537. Gn. 53, p. 119, Gi. 397659, 

Lowei, Reichb. f. (Wiénda Lowei, Lindl.). Fig. 2086. 
Stems very long, climbing, somewhat branched: lvs. 
rather crowded, strap-shaped, 2-3 ft. long: racemes 
from the upper axils, 6-12 ft. long, bearing 40-50 fis. : 
fls. of two kinds, the lowest pair tawny yellow with 
erimson spots, the others larger, pale yellowish green, 
irregularly blotched with reddish brown; sepals and 

I.H. 11:417. R.H. 1868:110; 1884, p. 34 
Gt. 37, pp. 108,109. Gm. 11, p. 524; 16, p. 
197. G.C. IL. 20;657; Ill. 27:3.—A. very é 

orchid. HEINRICH HASSELBRING. 

RESEDA (from the Latin fo culm; said to allude to 
supposed sedative properties). eseddcew., MiGNno- 
NETTE. The family Resedacee includes between 60 and 
70 species of small, not showy plants, mostly herbs, 
widely distributed in warm-temperate regions. These 
species fall into 6 genera, of which only Reseda is ecul- 
tivated to any extent. This genus contains 53 species 
(Muller, DC. Prodr. 16, pt. 2), most of which are native 
to the Mediterranean basin, Arabia and Persia, They 
are herbs (sometimes partially woody at the base) with 
alternate, simple or compound lys., and terminal spikes 
of inconspicuous perfect flowers. The flowers have 4-7 
small greenish toothed or cleft petals and 8-40 small 
stamens; pistil 1, ripening into a 3-6-horned capsule 
that opens at the top at maturity (Fig. 2087), and con- 
tains several to many seeds. Only one species, the 
common Mignonette (&. odorata), is generally known, 
but two or three other species are sometimes grown. 
Two other species are oc mal weeds in the East, — 
R. Lutéola, Linn., the Dyer's Weed, 1-2 ft. tall, with 
entire lvs., 4 or 5 greenish petals of which the lowest 
oue is entire; and R. litea, Linn., with pinnatifid Ivs. 
and petals usually 6. 

A. Lvs. entire or only notched. 

odorata, Linn. Common MiaNnonette. Figs. 1401, Vol. 
Il, 2087. Branching annual herb, at first upright but 
becoming wide-spreading and more or less decum- 
bent: lvs. spatulate or oblanceolate, mostly obtuse, usu- 
ally entire but sometimes notched: fls. yellowish white, 
in spicate racemes that become loose and open with age, 
very fragrant. N. Afriea, Syria. B.M. 29. G Gn. 55, p. 

409:—Much grown for its strong and agreeable fra- 
grance. It has been greatly modified under domestica- 
tion. The following garden names seem to belong to 
this species: ameliorata, compacta, erimia, gigantea, 
grandiflora, muitiflora, pumila. Var. suffruticdsa, 
Edw., is woody at the base. B.R 
3:227. Forty to 50 named varieties 
of R. odorata are in the trade. See 
Mignonette. 

glatca, Linn. Glabrous and some- 
what glaucous perennial, less than 1 
ft. tall, with many spreading stems: 
lvs. narrow-linear, entire, or 2- 
toothed near the base: petals 5 or 6, 
the upper ones 3-lobed; stamens 
about 14. Pyrenees.— Recommended 
for dry places, as a border plant. 

See p. 737. 

AA, Lvs. usually prominently lobed 
or pinnatifid. ; 

alba, Linn.( R.suffruticosa, Loef. )» 9087. Pod of Reseda 

Waite Upricut MiGNoNnerTe. Fig. odorata (X 2). 
2088. Straight- growing erect gla- 

brous annual or biennial plant, 1-3 ft., weedy: Ivs. nu- 

merous, long-stalked, deeply and irregularly pinnatifid, 

the segments usually linear and sometimes toothed: fis. 

white, in a very long, slender spike. S.Eu. G.C. II. 

20:45.—A good plant for growing as an ornamertal sub- 

RESEDA 1505 

ject in the flower border with other plants. It bears 
many spikes on tall branches, making it a conspicuous 
plant. Treated as a half-hardy annual. Odor not 
pleasing. 

crystallina, Webb. Glabrous, sparingly branched, 
somewhat glaucous annual: Ivs, usually 3-parted, or the 
lowest ones entire: fls. deep yellow, in racemes. Canary 
Islands.—Has been offered as a garden annual. 

L. H. B. 

é 2086. Renanthera Lowei. 

] (x36) 

Notes on Reseda odorata.—In the 
improvement of the Mignonette less 
attention has been paid to the individ- 
ual flower than to the spike as awhole. 
What the florist has desired is as 
large a spike as possible. The color 

and form of the flower and habit of the plant were sec- 
ondary in importance when compared to size and abun- 
dance of spikes. Under such circumstances we can ex- 
pect comparatively little change to have taken place in 
the individual flower. In fact, we find that all the floral 
parts, with the exception of the color and size of the 
anthers, have changed little. In the double-flowering 
varieties, the character of the flower has been changed 
by the replacement of the stamens with petal-like organs. 
In some ca traces of the anthers still remain. These 
double varieties are usually characterized by the small- 
ness of their spikes, the pungency of their odor (being 
in some cases even unpleasant), and the tendency of the 
flowers to produce monstrosities. In the more improved 
varieties, and especially in those plants that have been 
highly fed, the size of the flowers is sometimes con- 
siderably larger than in the average specimen. The 
average size of the individual flowers is undoubtedly 
larger in improved varieties than in the unimproved va- 
rieties ; this increase in size is no peculiarity of the 
petals alone, but is shared by all parts of the plant 
alike. 

The peculiar and characteristic fragrance for which 
the Mignonette is chiefly cultivated has undergone 
marked changes during the improvement. It is stated 
by some writers that the odor of the old garden form 
was sweeter than that of the more improved forms. 
This seems to be true. All questions of odor, however, 
must be left to the discrimination of the individual ob- 
server. The old garden form has a sweet, pleasant odor, 
which is not so strong as that of the improved varieties 
but has a more penetrating and yet a light and agree- 
able quality. It reminds one somewhat of the wild 
sweet-scented blue violets. Philip Miller compared it 
to the odor of ripe raspberries. The odor of such im- 
proved varieties as Allen Defiance, White Diamond, 
Urania, ete., is heavy, strong and less delicate than 
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that of the old forms. It reminds one, when the flowers 
are fresh, more of the fragrance of ripe nectarines or 
apricots than of violets. It is only after the spikes have 
been picked and begin to wilt that one recognizes the 
sweet violet-like scent. The modern improved varieties 
are likely to have very little scent when forced or fed 
high, and in cases of excessive forcing they become 
nearly or quite scentless. But if we let them wilt slightly, 
or on sunny days after the moisture has dried up, the 

; powerful odor becomes very apparent. 
% The old forms seem to have the power of 
a9 volatilizing the ethereal oils freely un- 
S der normal conditious, while the more 

‘ highly bred only attain this power, to 
its fullest extent, when the root pres- 
sure is reduced. 

Gardeners frequently assert that Mign- 
onette if grown jn given 

& kinds of soil will be less 
my fragrant than when grown 

in certain other soils. 
Thus Henderson, in his 

FEM TT ndbook of Plants,” 
states that “Mignonette 
should always be grown 
in light, sandy soils, if 
possible; as when grown 
in arich loam it loses its 
fragrance.” To test this 
matter, a number of plants 
of the same variety (Im- 
proved Victoria) were 
grown in soils varying in 
proportion of sand and 
elay and amount of ma- 
nure as follows: Soil 1. 
3 parts sand, 14 loam, % 
dung, 44 mortar; Soil 2. 2 
sand, lloam, 46 dung; Soil 
3. 1 sand, 2 loam, 1 leaf- 
mold; Soil 4. 1 sand, 2 
loum, 1 mortar, 1 dung; 

Soil5. 2 loam, 1 mortar, ?¢ dung; Soil 6. Clay loam with 
some dissolved bone, NaNOg and charcoal; Soil 7. 
Loam, clay and KeSO,4 (NH4)2 804, POs and char- 
coal. The plants varied considerably in the rapidity and 
amount of their growth. The difference in fragrance 
was difficult to estimate on account of the difference in 
the state of maturity of the various spike By making 
independent estimates on different days as long as all 
the plants were in bloom and trying to strike an aver- 
age, the conclusion was reached that the plants grown in 
the lighter soils had a stronger and more pronounced 
fragrance than those grown in the heavy clay soils. 
The amount of fragrance given by wilting flowers on 
the heavy clay soils is very perceptibly less than that 
given off by flowers from the lighter soils. In plants 
grown in a heavy clay loam richly manured, the fra- 
grance was hardly perceptible and very faint even on 
wilting. The influence of the different proportions of 
manure and soil used was not measurable, as the differ- 
ence, if any, in the strength of the odor given off by 
the different spikes was too slight to measure. 

Heavy manuring seems to have a deleterious effect on 
the fragrance of Mignonette. Two plots of the same 
number of plants growing in a solid bed were taken. 
One was manured weekly with liquid manure; the other 
was left unmanured. The manured plants made more 
growth and produced less but larger flowers than the 
unmanured plants. As long as the manuring was con- 
tinued, the unmanured plot was the most fragrant. After 
discontinuing manuring for two weeks, the difference 
became imperceptible and ultimately the plot which had 
keen manured became more fragrant than the un- 
manured plot. The plants in the ummanured plot were 
first to bloom. 

It has been asserted that Mignonette is most fragrant 
when grown at a low temperature, it being a plant 
which loves a cool atmosphere. In order to test the 
effect of temperature on the fragrance of Mignonette, 
plants of the same varieties were grown in houses 
whose mean temperature was 50° F., 65° F. and 75° Fy 
The plants had the same soil. Those in the house 
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20388. Reseda alba. 

RESTREPIA 

whose temperature was 50° were grown in flats and 
benches, while those in the other two houses were 
grown in 5-inch pot All were sown November 16. 

75° germinated two days ahead of Those in house of 7 
those in house of 65° and three days ahead of house of 
50°. In relative amounts of growth the plants stood as 
follows (May 15): Hot house, first; cold house, second; 
medium, third. But in fragrance they stood as fol- 
lows: Medium house, first; hot, second; cold, third, — 
until the outside temperature became high enough to 
raise the temperature of the cool house to that of the 
medium house (steam being off), when the plants in 
the cool house began to equal if not surpass those of 
the medium house in fragrance. At certain stages of 
the spike-development, the fragrance seemed stronger 
in the hot house than in the medium house, but did not 
last nearly as long as in the medium house. The cool 
house su ssed both in lasting power of the fragrance, 

spike lasting longer and not volatilizing its 
ethereal oils so fast. The fact that the plants grown in 
the cool house were less fragrant at first than those 
grown in the warmer houses brought up the question 
whether this difference in fragrance was permanent or 
temporary and dependent on the temperature in which 
the plant was blooming at the time. Plants were taken 
from the cool house to the temperate (65°) house and 
left there for some time, with the result that after a 
time no difference in the fragrance between the cool 
house plants and those grown in the medium house 
could be detected, although there was a difference at 
first. Plants taken from the temperate house into the 
cool house, on the other hand, apparently did not lose 
their fragrance until the old spikes had been replaced 
by new ones. From these two results it would appear 
that the influence of temperature is not permanent 
either as far as the flowers that came immediately under 
the temperature influence is concerned or those flowers 
that are not yet developed. But the temporary influence 
of temperature is of Jonger duration in the case of 
flowers taken from a warm house into a cool house 
than from a cool house into a warm house. The differ- 
ence in odor between plants grown in a warm and a 
cool house is probably due to the more ready volatiliza- 
tion of the ethereal oils in a warm temperature. This 
volatilization, when once set up, is probably less easily 
checked or accelerated above a normal rate, whatever 
that rate may be; hence the tardiness of the plants to 
react with the cooler temperature. 

R. L. JUNGHANNS. 

REST HARROW. Ononis rotundifolia. 

RESTREPIA (Joseph Emanuel Restrep, a student of 
natural history in the tropics). Orchidacew. A genus 
of very interesting little plants, allied to Masdavallia 
and not unlike that genus in habit and appearance. 
The stems are tufted on creeping rhizomes, each bear- 
ing a single leaf and clothed below with scales. The 
flower-stems appear from the axil of the leaves. They 
are perennial, producing flowers for several years in 
succession. Dorsal sepal free, ending in a filiform, 
clavate tail; lateral sepals united into a broad blade, 
bifid only at the apex; petals like the dorsal sepal, but 
smaller; labellum oblong or ovate, often with 2 small 
teeth near the base. About 12 species, few of which are 
cultivated for their curious flowers. They are easily 
grown at a temperature suited for cool Odontoglossums 
(40-55°). They thrive well planted in a mixture of peat 
and sphagnum in baskets, which are usually suspended 
near the glass. They have no definite resting period, 
but do not require as large a quantity of water in win- 
ter as during their most active growth. Pot moder- 
ately firm, and rest in a cool house. 

antennifera, HBK. Stems slender, clustered, 4-6 in. 
high, clothed with imbricated scales, and bearing one 
(rarely more) ovate cordate petioled leaf: peduncle 
from the axil of the leaf, slender, I-fld.: dorsal sepal 
1% in. long, lanceolate, tapering into a slender clavate 
tail, yellow, with purple lines and a purple tip; lateral 
sepals united into an oblong blade 2-lobed at the tip, 
yellow, marked with red-purple dots; petals small, an- 
tenna-like, purple at the tip. Nov.-Feb. Colombia, 
Venezucla, B.M. 6288. 1.17. 16:60]. ALF. 6:631. 
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Dayana, Reichb. f£. A small plant growing in dense 
tutts: Ivs. roundish, acute, cordate: dorsal sepal and 
petals filiform, clavate, shining, vielet-brown; lower 
sepals united into a broad, bitid blade, yellow and 
brown. Costa Rica. 

élegans, Karst. Tufted, epiphytic, 2-3 in. high: lvs. 
1-1". in. long, elliptie: peduncles usually in pairs: tls. 
lt. in. long; dorsal sepal erect, lanceolate, white, 
streaked purple, with a tail as long as itself, which is 
clubbed at the tip and ycllow; 

oblong, 
lateral sepals connate 

emarginate, eo ave blade, yellow, 

spotted purple; petals like the dor- 
sal sepal, but spreading and only 
half the size; lip half the size of 
the connate lateral sepals and of 
the same color but edged with red, 
Veuezuela, B.M. 5066. PLS. 7:743. 

HEINRICH Posen, 

RESURRECTION PLANTS are 
great curiosities, because they seem 

to “come to life” after being appar- 
ently dead. The commonest ones, 

shown in Figs. 2089-92, are mem- 
bers of the mustard family and the 
elub moss family. Others are As- 
teriscus, & composite, and ALesem- 
bryanthemum, of the fig-marigold 

family. These are deseribed below. 
1. The Rose of Jericho is properly AAnastdtica Hiero- 

chuntica, Linn., which name means “Resurrection Plant 
from Jericho.” The plant isa nativeof the sandy deserts 
from Arabia and Syria to Algeria. It is an annnal and 
grows about 6 inches high. Soon after flowering the 
leaves fall off and the branches become woody and 
roll up into a ball, reminding one of wicker-work or 
lattice. Inside the ball are the seeds, er, in botanical 
language, the fruits, which are borne in a protected 
position near the tips of the inrolled branches. The 
plants are then uprooted by the winds and are blown 

about onthe deserts. These balls were thought by many 
to be “the rolling thing before the whirlwind ” mentioned 
in Isaiah, and were brought to Europe by the crusaders. 
The shape of these balls might be fancifully compared 
to that of an unopened rose. When the winter rains 
descend or when the balls are blown into the Mediter- 
ranean the brancl at once open back and stretch out 
straight, the fruits open, and the seeds germinate very 
quickly, “often in the fruit,” according to Warming. 
The dead plants do not, of course, “come to life,” but 
they retain their hygroscopic properties for many years. 
They may be dried and wetted alternately many times. 
The vitality of the seed is doubtless considerable, but it 
is a question whether there is any good scientific record 
on this point. The balls are often sold by fakirs and 
dealers in novelties and attempts are often made to 
grow the plants at home. 

Botanically, Anastatica is highly distinet hy reason of 
its short and broad fruit or siliele, which has 2 ear-lhke 
appendages at the top. The silicle is divided by a 
transverse partition into 2 cells, each of which contains 
aseed. There is only one species. The genus belongs 

into an 

2089. Rose of Jericho 

in the dry state. 

to the Arabis tribe of the Crucifere, but is exceptional in 
slender silicle. 

lower 

The growing plant 
entire, upper ones 

not having a long, 
has obovate lIvs., the ones 

2090. Rose of Jericho as it opens after being moistened. 

toothed, and the fils. are small, white and borne in 

spikes in midsummer. Excellent pictures of Resur- 

rection Plants may be found in Kerner and Oliver's 
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"Natural History of Plants,” together with reliable 
accounts of the behavior of the various kinds. See also 
B.M, 4400. G.C.1872:1068. Gn.4,p.111. These plants 
have much folk-lore. 

2. The Bird’s-nest Moss, Selaginella lepidophylta, is 
a uative of Mexico and reaches into western Texas. 

2091. Bird’s Nest Moss dried into a tight ball. 

Many Selaginellas will curl up if allowed to dry, and 
several of the Mexican species do so in their native 
places during the dry season, but this species is said to 
make a tighter mass than any other. When placed in 
lukewarm water the fronds loosen and roll back intoa flat 
position. The plant may become green and grow, and 
it is also said that it may be dried and revived an in- 
definite number of times. Selaginellas are beautiful 
moss-like plants. What appear to be the leaves are 
really the branches, and the true leaves are scale-like. 
See Gn. 17, p. 400. F. 1871, p. 144. 

3. Asteriscus pygiumus, a Meniber of the composite 
family, is ae ealled Rose of Jericho, has the same 
range as No. 1, and was also brought to Europe by the 
crusaders. Te branches do not roll up, but the in- 

2092. Bird’s Nest Moss, as it opens out flat soon 

after being moistened. 

volucre closes over the head of fruit during the dry 
son, and is loosened by moisture when the seeds es 3 
The genus is referred by Bentham and Hooker to Odon- 
tospermum. See Fig 209) 

of Mesembryanthemum are known 
to be hygroscopic. According to Kerner and Oliver, 

capsular fruits of these plants remain closed in 
ather; but the moment they are moistened the 

valves covering the ventral sutures of the fruit-loeuli 
open back, dehiscence takes place along the ventral 
sutures, and the seeds, hitherto retained in a double 
shroud, are washed out of the loenli by the rain.” It is 
doubtful whether these capsules are offered in the trade. 

Wee Ds 

Anastatica is occasionally grown for curiosity or for 
botanieal purposes, but the plant is anything but orna- 
qwental. The undersigned has often grown it for classes 
in botany, sowing the seed in February in pots and 
keeping the plants in pots all summer. Bottom heat is 
not necessary at any stage, at least in America. The 
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plant could be grown in a window-garden. For his spe- 

cial purpose the writer has been accustomed to sow 

seeds in Feb. in 4-inch pots, using a light, sandy soil, 

in a house with a temp. of 60° F. As soon as the seed- 

lings are large enough they are transplanted into other 

4-inch pots, 3 plants to a pot. As to the vitality of the 

seed the writer can only say that the seeds of Cruciferae, 

being mealy, not oily, often retain their vitality for five 

years or more. ‘ 

Seluginella lepidophylla is a perennial plant. It is 

rarely cultivated in greenhouses for ornament, like the 

evergreen kinds. It is chiefly cult. in botanic gardens 

or by fanciers of ferns and selaginellas, as it is by no 

means the most beautiful member of the genus. The 

writer grew a plant of it for four years, and once saw 

at one of the botanical gardens a plant which through 

long cultivation had developed a stem almost a foot 

high. It looked like a miniature tree-fern, except of 

course that the fronds were arranged in a dense rosette, 

which gave the fronds a flat rather than a pendulous 

appearance. Whether the plants received directly from 

Texas have a crop of spores on them is a question, 

The spores do not discharge when the plants are wetted. 

Many extravagant statements are made about the 

Bird’s-nest Moss. The dried plants offered by the trade 

will turn green and grow unless they are too old or 

have been kept dry too long. They would probably not 

grow if kept over more than one season. They cannot 

be dried again and again indefinitely. 
If a plant has been grown in a pot for three or four years 

and is then dried off it will die. Most people who grow 
these plants as curiosities place them in a bowl of water 

with perhaps a little sand and a 
od few pebbles. The water causes 

a them to turn green and they 
will grow for a time. Then if 
taken out of the water they may 
be kept dry for atime and the 
process repeated, but each time 
the plant loses its lower or outer 
circles of fronds much faster 
than new ones are made and at 
about the third time the plant 
is used up. 

The writer has a fern which 
could just as truly be called a 
Resurrection Plant. The fern 
is Polypodium incanum. It is 
a native of the southern states, 
where it grows up the trunks of 
trees and over rocks and stones, 
At certain times it is dried up 
and parched, but as soon as 
moisture conditions are restored 
it looks as fresh as ever. The 
plants are growing on the branch 
of atree in a coolhouse and it 
has been tested several times. 

It seems that Selaginella lepidophylla is a little outside 
the region in which Selaginellas are most at home and that 
it has learned to adapt itself to different conditions. In 
warm, dry countries there are ferns of various genera 

that dry up and then are resurrected quickly when wet 
weather comes. Epwarp J. CANNING. 
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2093. Another ** Rose of 

Jericho’’—Asteriscus. 

The bracts roll ont and 
make a flat, star-shaped 
figure. 

RETARDING is the opposite of forcing, and consists 
in Keeping plants in cold storage, thereby preventing 
them from growing during their natural season. Its 
object is to supplement natural methods and forcing in 
order to produce the same thing the year round. At 
present the lily-of-the-valley is the only plant of the 
first importance which is retarded in commercial estab- 
lishments. There is sufficient demand for these flowers 
all the year round to justify the expense of cold storage. 
Lily-of-the-valley “pips ”may be taken from cold storage 
and forced into bloom in three weeks. Plants that have 
been retarded need very little heat when they are al- 
lowed to grow; they are eager to start, and a temp. of 
45° to 50° is sufficient. Lilium speciosum, longiflorum 
and auratum will bloom in 10-12 weeks from cold 
storage; Azalea mollis in 3-4 weeks; spireas in about 

5 weeks. Seakale and lilacs have also been retarded 
with profit. Goldenrod has been kept in an ice-house 
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all summer and flowered for Christmas with happy re- 

sults. The art of retarding plants is making great prog- 
ress at present, and with the growth of popular taste 
for flowers the list of retarded plants may be greatly 
extended in the future. See A.F. 16:654, 655 (1900). 

RETINISPORA. Often but not originally spelled Ret- 
inosporu. A genus of conifers founded originally by 
Siebold and Zucearini on the two Japanese species of 
Chamecyparis, chiefly distinguished from the Ameri- 
can species by the resinous canals of the seeds (from 
Greek retine, resin, and spora, seed). Afterwards the 
genus was united with Chamecyparis, but in horticul- 
tural nomenclature the name is applied to a number of 
juvenile forms of Thuya and Chamecyparis chiefly in- 
troduced from Japan. As these juvenile forms all resem- 
ble each other very much, indeed much more than they 
do the typical forms to which they belong, it is not 
strange that they should have been considered to be dis- 
tinet species and even to belong to a separate genus. 
Even botanists failed to recognize the true relation of 
these forms and went as far as to place one of them in 
the genus Juniperus. With the exception of Metinispora 
ericoides, which C. Koch recognized as the juvenile form 
of Thuya occidentalis, the origin of these juvenile forms 
remained doubtful until L. Beissner, after having care- 
fully studied the subject for years, disclosed the rela- 
tionship of the various forms. He showed by experi- 
ment that it is possible to raise the same form by making 
cuttings from seedlings which have still retained their 
primordial foliage, and he also published cases in 
which larger plants of these doubtful forms had been 
observed accidentally to develop branches with the foli- 
age of the typical form. See, also, Gt. 1879, pp. 109 and 
172; 1881, pp. 210 and 299, and 1882, p. 152. 

There are 4 of these juvenile forms generally in culti- 
vation, each of them with an intermediate form showing 
either a kind of foliage approaching that of the type or 
two different kinds of foliage on the same plant. There 
seems to be no doubt that all these forms have been se- 
cured by propagating branches of young seedling plants. 
All seedlings of Chameecyparis, Thuyaand other genera 
of the Cupressines produce in their juvenile state a kind 
of primordial foliage very different in appearance from 
that of the adult plants. The first leaves are always lin- 
ear and spreading, passing gradually into acicular and 
at last scale-like leaves. In some plants, especially if 
they have not sufficient nourishment, the primordial 
foliage is retained longer than usual and these have 
probably been selected for perpetuating the juvenile 
state, by means of cuttings. By continuing through 
many generations the propagation of those branches 
which show the juvenile state most distinctly, these 
forms have become well-fixed varieties and even some- 
times bear seeds without changing the foliage on the 
fruiting branches. These seeds, however, produce 
plants of the typical form and only a few of them retain 
the primordial foliage somewhat longer than usual. 

The juvenile forms very much resemble some species 
of Juniperus in habit and foliage. They bear linear 
spreading leaves in pairs, changing in winter to a 
brown, reddish, violet or steel color, and do not show 
the regular frond-like branching of the typical forms. 
The leaves, however, are much softer and not sharply 
and acutely pointed as in Juniperus; they are mostly 
marked with whitish or grayish green lines beneath, 
which is never the case in Juniperus. Only TLhuya 
orientalis, var. decussata and sone intermediate forms, 
with acicular suberect leav show whitish marks on 
the upper side of the leaves like Juniperus. 
Though these Retinispora-forms are described under 

the genera and species to which they belong, where also 
references to illustrations are cited, descriptions may 
be given here to afford a closer comparison of these 
similar and much confounded forms. The two forms of 
foliage in the common red cedar are well shown in Fig. 
1203, Vol. II. For other pictures of Retinispora forms, 
see Chamecyparis and Thuya. 

Chamecyparis pisifera, var. squarrdsa, Beissn. & 
Hochst. (Retinfspora squarrosa, Sieb, & Zuec.). Fig. 
419. A dense, pyramidal or round-headed bush or some- 
times small tree, with light bluish green foliage almost 
silvery white when young, usually coloring violet in 
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winter: tips of branchlets nodding: lvs. crowded, 
spreading, very soft, bluish green above, silvery white 
below. The most ornamental and graceful and the best 
known of these juvenile forms. The intermediate form 
var. plumésa, Beissn. & Hochst. (Retinispora plimodsa), 
has smaller, subulate and subereet Ivs., and is much 
pk mea especially in its golden variegated form. See 
Fig. » WoL: Ts 

mae spheroidea, var. ericoides, Beissn. & 
Hoechst. (Retinispora ericoides, Zuce.). Fig. 2094, Dense 
shrub, of stiff, pyramidal oralmost columnar habit, with 
upright branches and bright green foliage, changing to 
Violet-red or brownish red in winter: Ivs. bright green 
above, with 2 bluish lines below. This form is very dis- 
tinet with its stiff, columnar habit, but is less common 
in cultivation. The intermediate form var. Andelyénsis, 
Carr. (Retinispora  leptéclada, Hort.), shows also a 

stitf, pyramidal habit and bears chiefly small, suberect 
or almost scale -like Iws., and occasionally branchlets 
with spreading linear leaves. Fig. 2004, 

Thiya occidentalis, var. eat iee, Beissn. & Hochst. 
(Retinispora ericoldes, Hort. BR. dibia, Carr.). Dense 
broadly pyramidal or round-headed bush, with upright 
branches and dull green foliage, changing to brownish 
green in winter: Ivs. linear, soft grayish green beneath. 
The intermediate form, var. Ellwangeriana, Beissn. 
(Retinispora Elliwangeridna, Hort.), has usually two 
kinds of lvs., but the linear Ivs. are smaller than those 
of the preceding form. 

Thuya orientalis, var. paren Beissn. & Hochst. 
(Re tinispora Juniperoides, Carr. RR. decussdtau, Hort. 
LR. squarrosa, Hort.). Pig. SAO Dense, round-headed 
bush, with bluish green foliage changing to violet or 
steel color in winter: Ivs. rather rigid, bluish green, 
spreading, concave and with a whitish line above. But 
rarely cult. and not quite hardy north. The intermediate 
form, var. Meldénsis, Laws. (Retinispora Meldénsis, 
Hort.), has mostly acieular suberect Ivs. of the same 
color as in the prezeding var. Andelyensis. 

Of Chamecyparis obtusa no juvenile form seems to 
be in cultivation, but it is highly probable that the re- 
cently introduced Juniperus Sanderi belongs here. In 
alist of Japanese conifers from Yokohama, the same 
form is called Chamucyparis obtusa, var. ericoides, It 
is a dwarf and dense, globose bush, with bluish green 
spreading linear, obtuse leaves. M.D.G. 1900, 1:489. 
Chamacyparis obtusa, var. leptocluda, Hort., is a form 
. C'. spheroidea. 

These juvenile forms are valuable for formal garden- 
ing, for rockeries, small gardens and wherever slow- 
growing and dwarf conifers are desired. They are 
short-lived and usually become unsightly when older. 
They are all readily prop. by cuttings. See also Cham- 
wcyparis and Thuya. 

Hort.=Thuya orientalis, var. decussata.—R. 
. ericoides.-—R. Ellwan- 

Ellwangeriani R. 

I. decussata, 
dubia, Carr.=Thuya occidentalis, 
gertana, Hort =Thuya occidentalis, var. 
cricoides, g aris spheroid 
ericoide Thuya occidentalis, var. 

Hort. =Chameecyparis obtusa, var. 
Stand.=Chamiecyparis pisifera, var. 

rr.=Thuya orientalis, var. decuss. 
lam wee. yparis pisifera, var. squarrosa.— 

=Chameecyparis spheroides, var. Andelyensis.—R. lucopod- 
toides, Gord ‘hameeyparis , var. lyeopodioi 
Meldénsis, Hort.=Thuya orie ati ulis, var. Meldensis. 
Sieb. & Zuec. e — it pisifera, 
Zuce.=Cham R. rigida, =Thuys a orien- 
talis, var. decussata. me Ss i x 
decussata.—R. squarrosa, Sieb. & Zuee.=Chamee 
era, var. squarrosa.—R. squarrosa, Hort.=Thuya 

var. decussata. 

filifera, 
filitera.—R. juniperoides, 
ata.—R. leptéclada, Zuce. 

R. leptéclada, Hort. 

orientalis, 

ALFRED REHDER. 

REYNOSIA (Dr. Alvaro Reynoso, 1830-1888, Cuban 
agricultural chemist and inventor of a machine for in- 
creasing the yield of sugar). Rhamndcee, Three spe- 
cies of tender shrubs or small trees, all native to the 
West Indies. One of them is also native to Miami and 
the Florida Keys, and was offered by Reasoner Bros. 
presumably for its edible fruits. The fis. are minute 
and devoid of petals, but the berries are half an inch 
long, oval and purple or nearly black in color. Generic 
characters: fis. perfect; calyx 5-lobed, the lobes decid- 

ovary 2-3-loculed; ovules solitary, erect: fr. a 
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l-seeded drupe, with ruminate albumen. This genus is 
not in Bentham and Hooker’s Genera Plantarum, but 
technical accounts may be found in the Synoptical 
Flora of North America, Sargent’s Silva and Chapman’s 
Flora of the Southern United States. 

latifolia, Griseb. Rep IRonwoop. Darina PLUM. 
Slender tree, 20-25 ft. high: Ivs. oval, oblong or subro- 
tund, usually emarginate, 1-19 in. long, leathery; mar- 

gins revolute: fls. in axillary umbels, borne in May: fr. 
ripens in Noveniber or the following spring. S.S p 

2094. Retinisporas (< 7.) 

The specimen on the left is Thuya orientalis, var. 
decussatu; middle, Chameec s sphwroidea, var. 
ericoides; (On sphieroidea, var. Andelyensis. right, 

RHAMNUS (its ancient Greek name). Including 
Frangula, Rhamndcew, BUCKTHORN. Ornamental de- 
ciduous or evergreen, sometimes spiny shrubs or rarely 
small trees, with alternate or opposite simple vs., in- 

: in axillary clusters conspicuous greenish tls. appearing 
in spring shortly after the lvs., and berry-like usually 
black, rarely red, fruits. The Buckthorns, except R. 
cathartica, are but rarely cult., and the hardiness of 
several of the species is therefore not yet fully estab- 
lished; but R. cathartica, Dahurica, alpina, Frangula 
and alnifolia can be depended upon as hardy, while the 
northern deciduous forms of R.Purshiana and Rk. laneeo- 
lata are hardy at least as far north as Mass. R.Libanotica 
and Caroliniana are somewhat more tender. The hand- 
somest in foliage are RM. alpina and Libanotica, R. 
Purshiana, Caroliniana, alnifolia Dahurica and Fran- 
gula are also noteworthy on account of pretty foliage. 
Of the evergreen species which are not hardy north, 
R. crocea is to be recommended for its ornamental 
bright red fruits. Buckthorns are useful for planting 
in shrubberies; they like a rather moist soil, especially 
PR. lanceolata, alnifolia, Caroliniana and Frangula, and 
grow well in shaded or partly shaded situations, but FR’. 
cathartica and its allies prefer dry soil. BR. catharticu 
is a valuable hedge plant, though it is now not used as 
extensively as in the past. The species are propagated 
by seeds stratified or sown in fall, and by layers. Some, 
as PR. lanceolata, alpina and aliifolia, are also prop. by 
euttings. The evergreen species are prop. by cuttings 
of ripened wood under glass. Rarer kinds are some- 
times grafted, those of the Frangula groups usually on 
R. Frangula and the true Buckthorns on &. cutharticu 
or allied species 
Rhamnus is a genus of more than 60 species, native 

chiefly to the temperate regions of the northern hemi- 
sphere. A few species are found in the tropics and as 
far south as Brazil and 8S. Africa. Lys. with small decid- 
uous stipules: fls. small, in axillary clusters, umbels or 
racemes, perfect, polygamous or diwcious; sepals, pet- 

als and stamens 4-5, petals sometimes wanting; «style 
usually undivided: ovary 2-4-loculed: fr. a globular or 
oblong 2-4-seeded drupe. Several species yield yellow 
or green dyes and the fruits and bark of some are used 
medicinally. The wood of R. Frangula is made into 
charcoal valued for the manufacture of gunpowder. 
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INDEX 

lanceolata, 6. 
Libanotica, + 
occidentalis, 9 
oleifolius, 9 

Purshiana, 9. 
rubra, 9. 
tomentella, 9. 
Wicklia, 1. 

Caroliniana, 10 
castanecetolia, 4. 
cathartica, 1 
Colehica, 4. 
erocen, 7. 
Dahurica, 2 
Frangila, 9, 11. 
grandifolia, 4. 
Imeretina, 4. 

Alaternus, 8, 
5. 

alpina, 3, 4. 
angustif li 
anonwfolia, 9. 
asplenifolia, 11. 
betulifolia, 9. 
Californica, 9. 

A. Winter-buds scaly: petals usually 4, 
sometimes dorwanting: seeds (not 
the outer coating of the nutlet) sul- 
cute or concave on the back, with 
thin cotyledons recurved at the mar- 
gins: fls. imperfectly divcious. 

B. Les. opposite: plants usually 
SPA SUID UCU Sis ates ease al ees 1. cathartica 

2. Dahurica 
BB. Les. alternate: plants twnarmed 

shrubs. 

ce. Foliage deciduous. 
p. Pairs of veins 10-20... 50.665 3. alpina 

4. Libanotica 
pb. Pairs of vets 4-9... ..00 20. 5. alnifolia 

6. lanceolata 
CO Poliage evergreen ccrcceas vanes 7. crocea 

8. Alaternus 
AA. Winter-buds naked: petals seeds 

conver at the back, not grooved, with 

flat and fleshy cotyledons: wn- 
armed shrubs with alternate Lvs, 
— Franqula,. 

B. Fis. in peduncled umbels........ 9. Purshiana 
10. Caroliniana 

BB. FIs. in 2-6-fld. clusters. co.cc. cess ll. Frangula 

1. cathartica, Linn. (7. Wieklia, Hort.). BucKTHORN 
HARY’s-THORN. WAYTHORN. RHINEBERRY. 
Shrub or small tree, attaining 12 ft., usually thorny: 
lvs. oval to elliptic or ovate, usually rounded at the base 
or cordate, obtuse or acute, crenulate-serrate, glabrous 

or pubescent beneath, 1%4-3 in. long: fls. in 2-5-fld. 
clusters, with 4 petals: fr. black, about 14 in. across. 
Europe, W. Asia and N. Asia; often escaped from cult. 
in the eastern U.S. B.B. 22405. Gng. 9:2. 

2095. Rhamnus cathartica (14). 

2, Dahurica, Pall. (2. cathidrtieu, var. Dahiwica, 

Maxim.). Large, spreading shrub, with stout thorny 
branches: branchlets-glabrous: lvs. oblong or some- 

times elliptie, narrowed at the base, acuminate, erenu- 

late-serrate, glabrous, somewhat coriaceous at maturity, 
2-4 in. long: fls. and fr. similar to those of the preeced- 
ing species, but fr. somewhat larger. Daburia to Amur- 
land and N, China, probably also Japan. G.B. 9:425 (as 
PR. crenata).—Sometimes cult. under the name of R. 
erendla, See, also, supplementary list. It sometimes 
becomes a tree 30 ft. tall. 
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3. alpina, Linn. Shrub, attaining 6 ft., with stout, 
upright, glabrous branches: lvs. oval to elliptic-ovate, 
cordate or rounded at the base, abruptly acuminate, 
crenulate-serrate, dark green above, pale green and 
glabrous ornearly so beneath, 2-5'. in. long: fis. in few- 
tld. clusters; petals 4: fr. globose, black, 24 in. across 
orless, Mountains of S.and M. Bu. b.B.C.11:1077.— 
This und the following species are the handsomest of 
the deciduous-leaved Buckthorns. 

4. Libanética, Boiss. (R. Imerétina, 
castane@folia, Hort. RR. grandifolia, Hort. RR. alpina, 
var. Célehica, WKusn. &. alpina, var. grandifolia, 
Regel). Closely allied to the preceding, but larger in 
every part: shrub, attaining 10 ft.: branchlets and 
petioles pubescent: Ivs. larger and longer, to 9 in. long, 
pubescent beneath and often bronze-colored at maturity. 
Caucasus, W. Asia. BM. 6721. 

5. alnifolia, L’Hérit. Low, wide-spreading shrub, at- 
taining 4 ft, with puberulous branchlets: lvs. ovate to 
oval, obtuse or acuminate, usually narrowed at the base, 
crenately serrate, glabrous, 1?,-4 in. long: fils. in few- 

tld. clusters, 5-merous, without petals: fr. globose, black, 
with 3 nutlets. New Brunswick and N. J. to British 
Columbia and Calif. B.B. 2:406. 

6. lanceolata, Pursh. Tall, upright shrub, with pu- 
hberulous branchlets: Iws. ovate-lanceolate to oblong- 
lanceolate, acuminate or obtusish, finely serrulate, 
vlabrous or somewhat pubescent beneath, 1-3% in. long: 
tls. in few-fld. clusters, with 4 petals: fr. with 2 nutlets. 
Pa. to Ala., Tex. and Neb. B.B. 2:405. 

7. erdcea, Nutt. Shrub or small tree, attaining 20 ft., 
with pubescent young branchlets: Ivs. orbicular to ob- 
long-obovate, dentate-serrate, dark green and lustrous 
above, bronze- or copper-colored and glabrous or slightly 
pubescent beneath, 43-14% in. long: fils. in few-fld. clus- 
ters, 4-merous, apetalot fr. bright red, about 34 in. 
across, edible. Calif. S 2:59, GO. 

8. Alatérnus, Linn. Shrub or small tree, attaining 
20 ft., with glabrous branches: lvs. oval or ovate to 
ovate-lanceolate, acute, serrate or almost entire, glossy 
and dark green above, pale or yellowish green beneath, 
glabrous, *4-2 in. long: fils. in short racemes, with 5 

Koebne. JW. 

petals: fr. bluish black. S8. Eu.—Var. angustifolia, 
DC. (R. angustifolia, Hort.), has narrcwer, oblong 
lanceolate Ivs. There are also varieties with variegated 
foliage. 

9. Purshiana, DC. Tall shrub to medium-sized tree, 
occasionally attaining 40 ft.: young branchlets pubes- 
cent or tomentose: Ivs. elliptic to ovate-oblong, acute 
or obtuse, usually denticulate, with often wavy margin, 
dark green above, glabrous or pubescent beneath, 1-7 
in. long: peduncles longer than petioles: fr. globose, 
changing from red to black, about 14 in. across, with 
2-3 nutlets. Brit. Col. to Mex., west to Mont. and Texas. 
8.8. 2:62,63.—A very variable species. Var. Californica, 
Rehd. (R. Califérniead, Eschsch. &. oleifolius, Hook.). 
Usually shrubby, evergreen or half-evergreen: lvs. 
smaller and narrower, 1-4 in. long, often almost entire. 
Calif. to Ariz. and New Mex. R.H. 1874, p. 354. Var. 
tomentélla, Sarg. (Mrdngula Californica, var. tomen- 
télla, Gray). Allied to the preceding var., but lvs. 
densely white-tomentose beneath. R.H. 1858, p. 658; 
1872, p. 194 (as BR. ineauna). BR. anonefolia, betulifotia 
and atbra, Greene, and R. occidentalis, Howell (see 

GF. 10:285) also belong here. 

10. Caroliniana, Walt. Inpian Cuerry. Shrub or 
small tree, attaining 30 ft.: young branches puberulous: 
lvs. elliptic to oblong, acute or acuminate, obscurely ser- 
rulate or almost entire, lustrous and dark green above, 
glabrous or nearly so, somewhat leathery at length, 2-6 
in. long: peduncles shorter than petioles: fr. globose, 
about t, in. across, red changing to black, sweet, with 
3 nutlets. N.Y. to Fla., west to Neb. and Tex. S.S. 

2961. BB: 27406: 

11. Frangula, Linn. (Prdngula Alnus, Mill.). Shrub 
or small tree, attaining 12 ft.: Ivs. broadly obovate to ob- 
oyate-oblong, acute, entire, dark green above, glabrous, 
1-2", in. long: fr. red, changing to black, with 2 nutlets. 
Kiu., N. Afr., W. Asia and Siber.; escaped from eultiva- 
tion in some localities in the eastern states. Gng. 8:3. 
B.B. 2:496.—Var. aspleniifolia, Dipp. Lys. linear, un- 
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dulate; an interesting form By very distinet appearance 
with its feathery foliage. ’. Franguta is a handsome 
lawn shrub with shining anise and attractive berries. 

R. argtita, Maxim. Unarmed glabrous shrub, allied to R. 
ecathartica : orbicular-ovate, acuminate, sharply serrate, 
with bristly pointed teeth. Amurland. Probably hardy.—W. 
Billardi, Wort.=R. hybrida, var.— 2. chlordphora, Decne. 
Closely allied to R. tinetoria and probably only a yar Vs. 

r, becoming 3 in. long: pedicels slenderer. China. Gn. 14, 
Not quite hardy.—R. crendtu, Sieb. & Zuce. Unarmed 

shrub, 4-10 ft., allied to R. Caroliniana: lvs. ovate to ovate- ob- 
long, acute, rmsty pubescent beneath when young. 1 
been confounded with R. Dahuric: a, Which is e 
guished even without lvs. by its sealy winter-buds 
att he ardy. —R. Bruthroxriulon, Pal, 

ica: 1 
casus to Mongolia and Sibe 
(R. Alnternus X<nlpinus). Hi: 
ovaLoblong, glos ‘ Vv 

remotely serr 
foliage.—W. 

Seems not 
Unarmed shrub, allied to 
anceolute to linear. Can- 

ho hubrida, L’Herit. 
evergreen shrub, with alternate, 

. Billardi, Lav. Lys. narrower, 
rate. shrub, with handsome 
TapOnien. Maxim. Spiny shrub, attaining 

t., allied to R. Duhurica: lvs. obovate or elliptie- obovate: 
fls. with the style almost divided to the bas in. Hardy. 
Very similar in habit to R. Dalurica, which may be distin- 
guished in winter by its dull gray branchlets and its ovate, 
obtuse, slightly spreading winter- buds, while R. Dahuriea has 

x light yellowish brown branchlets and slender acute 
buds closely appressed to the branch.—R. latifolia, 

Allied to R. Frangula: lvs. larger, elliptic-oblong 
5 pairs of veins, becoming 5 in. long. Azores. B.M. 

2663. ot hi —R.pimila, Linn. Low, sometimes procum- 
bent shrub, allied to R. alpinus, with smaller and shorter lvs 
usually narrowed at the base. Enrope, Alps. Hardy.—R. ru- 
peéestris, Scop. Low, often procwubent shrub, about 3 ft. high, 
allied to R. Caroliniana: lys. ovate to oblong-obovate, thin, 
1-3 in. long: ue 1-3-fld. Alps of eastern En.—W. saxdtilis, 
Linn. Low and de , very spiny shrub, about 3 ft. high, allied 
to R. eathartica: vs. opposite or alternate, oval or obovate, 
glabrons, about 1 in. long. Mts. of M.and 8. Eu., W. A 
Hardy.—R. tinctoria, Waldst. & Kit. Closely allied to the pre- 
eeding, but lvs. pubescent. Mts. of M. and S. En., W. Asia. 

ALFRED REHDER. 

RHAPHIDOPHORA (Greek for needle-bearing; allud- 
ing to needle-like hairs). Avrdcew. About 20 species of 
the East Indies, allied to Pothos, but distinguished from 
the Pothos tribe by the presence of odd hairs in the in- 
tercellular spaces and by the 2-loculed rather than 3- 
loculed ovary. See Pothos. It is probable that the gar- 
den plant Pothos aureus is of this genus. Rhaphido- 
phoras are climbing aroids, to be treated like Philoden- 
dron and Pothos. 

It is not known that any species of Rhaphidophora 
are in the American trade. &. pertisa, Schott (R. pin- 
nata, Schott. Scinddpsus pertusus, Schott), has large 
monstera-like lvs., with long and narrow side lobes and 
numerous holes in the blade. R.H. 1883, p. 561. R. de- 
cursiva, Schott, is a gigantie climber, with large pin- 
nate Ivs., the ments or Ifts. oblong-lanceolate-acu- 
minate and strongly nerved; spathe yellowish. B.M. 
7282. Z?. Peépla, Schott, has entire oblong or elliptic- 
oblong Ivs., with roundish or subeordate base; spathe 
yellowish. 

more Half-hardy 

RHAPIDOPHYLLUM (Greek, probably means Rhapis- 
leaved). Palmacee. BLUE PALMETTO. A genus of one 
species ranging from South Carolina to Florida. It is 
av dwarf fan-palm with erect or creeping trunk 2-3 ft. 
long, and long-stalked Ivs. with about 15 segments. 
The genus is closely allied to Chamerops and is distin- 
guished by having the albumen not raminate and by the 
bracts at the base of the branches of the spadix being 
few or none. 

Other generic characters: spadices short-peduncled: 
spathes 2-5, entire, tubular, compressed, bifid, woolly: 

fls minute, orange: fr. small, ovoid or obovate, woolly. 
The plant is said to produce suckers freely, like Rhapis, 
an unusual circumstance among palms. 

Hystrix, H. Wendl. & Drude (Chamierops Histrir, 
Fras.). Fig. 2096. Stem 2-3 ft., erect or creeping, pro- 
liferous, clothed with the fibrous remains of leaf-sheaths 
intermingled with long, erect spines: lvs. 3-4 ft., some- 
what glaucous, circular in outline, with numerous 2-4- 
toothed segments; petiole triangular, rough on the mar- 
gins: sheaths of oblique fibers interwoven with numer- 
ous strong, erect spines; spadix 6-12 in. long, short- 

peduncled: drupe *4-lin. long. §.C.to Fla. I.H.30:486. 

JARED G. SMITH. 
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Rhapidophylum Hystrir, the Blue Palmetto or Needle 
Palmetto, is the most beautiful and elegant of our 
native dwarf palms. It is very local in its distribution, 
being found in rich, low soil both in Georgia and Florida, 
but ut is everywhere rather rare. Its most striking char- 

the long, sharp, black 

spines projec ting in every direction from 
the dark fibers which eover the trunk. 
These spines, which are often a foot 
long, seem to protect the inflorescence, 
which before opening resembles a large 
white egg and which is imbedded among 
the spines. This palm bears staminate 
and pistillate flowers on separate plants. 
The woolly clusters of fruit or seeds are 
borne on short stems also surrounded 
by the sharp spines. This palmetto is 
easily transplanted. The vs. are dai 
shiny green, relieved by a pale silvery 
eray on the under surface. It is a very 
beautiful plant, and groups of it are 
striking. The stem is 2 to 3 feet high 

RHAPIS 

t 

and the leaves rise to a height of 3 to 4 

feet. H. NEHRLING. 

RHAPIOLEPIS. See Raphivclepis. 

RHAPIS (Greek, needle; alluding to 
the shape of the Ivs. or perhaps the awns 
of the corolla). Palmdcew. A genus of 
5 species of fan-palms of very distinet 
habit, natives of China and Japan. They 
are among the few palms that produce 
suckers at the base, thereby forming 
bushy clumps. Low pahus, with leafy, 
densely cespitose reedy is clothed 
with remains of the reticulate leaf- 
sheaths: lIvs. alternate and terminal, 
sub-membranaceous, connate or semi- 
orbicular, irregularly and digitately 3- to 
many-parted; segments linear, cuneate, 
or elliptical truneate, entire, dentate or 
lobed: nerves 3 to many; transverse 
yeins conspicuous; rachis none; ligule 
very short, semi-circular; petiole slen 
der, biconvex, smooth or serrulate on 
themargins; sheath long, loosely fringed 
on the margin; spadices shorter than the 
Ivs., slender-peduncled: rachis sheathed 
by deciduous bracts: branches spread- 
ing: Spathes 2-3, incomplete, membra- 

s This genus is distin- 
euished from ‘its near allies (for a list 
of which see Licuala) by the fs. being 
dicecious; corolla 3-toothed; anthers de- 
hiseing extrorsely. The name Rhapis is 
commonly spelled and pronounced Ra- 
phis, but this is incorrect. 

A. Stems IMe-4 ft. high. 

B. Les. with 5-7 segments. 

flabellifo6rmis, L’Herit. (R. Kwaniwér- 
tsik, H. Wendl.). Fig. 1623, Vol. III. 
Stems 1?.-4 ft. high: Ivs. 5-7-purted; 
segments linear, subplicate, ciliate-spin- 2096. Young leaf 
ulose along the margins and midveins, of move ae 
truncate, erose at the apex: petioles ser- aatolded 0 ey 
rulate along the margins. China, Japan. 4 
B.M. 1371. R.H. 1872, p. 230. A.G.13:261. I.H. 34:13. 
—Var. intermédia, Hort., according to Siebrecht, has 
lvs. horizontal instead of somewhat erect. Var. var- 
iegata, Hort., has been offered. 

BB. Les. with 7-10 or more seqments. 

humilis, Blume. Fig.2097. Lys. semi-circular; basal 
lobes directed backward; segments rarely more than 10, 
spreading; petioles unarmed. China. A.F. 7:405. 

AA. Stems becoming 8 ft. high. 

Cochinchinénsis, Mart. (Chamarops Cochinchinénsis, 
Lour.). Leaf-segments much plaited; petioles short, 
straight and prickly. Cochin China. Int. by Franceschi, 

1900. Jarep G, Suir and W. M 
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RHEUM (ha was the old Greek name for rhubarb). 

Polygondacee. RHUBARB. Twenty species of robust 
perennial herbs, according to Meisner (DC. Prodr. 14, 

pp. 32-37), natives of Asia and Russia. Lvs. mostly 

radical, very large, entire or divided, on stout, thick 

RHEUM 

2097. Rhapis humilis. (See page 1511.) 

petioles: fis. perfect, small, greenish or whitish, pedicel- 
late, in numerous panicled fascicles or racemes, the in- 
florescence elevated above the lvs. on stout, mostly hol- 
low scape-like stems, which are provided with sheath- 
ing stipules or ocrew (Fig. 2098); the perianth 6-parted 
and spreading; stamens 9 or 6: ovary 3-angled and 
bearing 3 styles, ripening into a winged or sometimes 
nearly succulent akene. 

Aside from the common Rhubarb, Rheum Rhapon- 
ticum, Which is grown for the edible leaf-stalks, the 
species are little known in general cultivation. Few 
plants are more useful, however, for bold and striking 
foliage effects; and these effects are heightened by the 
towering flower-panicles. Most of the species are hardy 
and easy to grow, but they profit by a liberal winter 
muleh. Rheums are usually seen to best advantage 

against a heavy background of foliage or of rock (Fig. 
1045, p. 783). Even the common Rhubarb is a useful 
ornamental subject when well placed. In order to se- 
eure large and fine foliage, the soil should be rich and 
moist. The species are propagated by dividing the 
roots, preferably in spring, leaving as much root as 

possible with each strong bud. 
The dried rhizomes of Rhubarb are used medicinally. 

Several species afford the officinal product. It is now 
believed, however, that the larger part of the dried 
Rhubarb imported from the Orient is made from the 
crown or short stem (not the flower-stem) of R. offic- 
inale. EF. Rhaponticum is sometimes grown for its 
roots. ss 

A. Foliage undivided, the margins of the lus. nearly or 
quite entire, 

B. Lis. (at least on the flower stalks) acute or 
acuminate. 

Rhapénticum, Linn. (i.e., Pontie Rha, ‘Rhubarb of 
Pontus,” a province of Asia Minor). RHUBARB. PIE- 
Puant (in the U.8.). Wine-PLanr. Fig 2098. Strong 

RHEUM 

perennial, with thick clustered roots: petioles semi- 
cylindric, plane above: lf.- blades suborbicular, deeply 
cordate at base, undulate, about 5-ribbed, glabrous and 
shining above, pubescent on the veins beneath: panicles 
tall and narrow, somewhat leafy, densely flowered, the 
pedicels jointed below the middle, the fls. whitish: 
akene oblong-oval. In deserts and subalpine parts of 
southern Siberia.—Nearly everywhere grown in this 
country for the succulent acid petioles, which are used 
in early spring for pies and sauces. Wine is sometimes 
made from the juice. In France, known usually as an 
ornamental plant. There are several garden varieties. 
See Rhubarb, 

undulatum, Linn. Petioles semi-terete, lightly chan- 
neled above, the leaf-blades ovate-cordate and strongly 
undulate (basal sinus not so deep as in the last), 5-7- 
ribbed, glabrous above and puberulent beneath, the 
upper ones Jong: panicle narrow and leafy below, the 
pedicels jointed near the base: akene ovate or oval. 
Siberia.—Small plant, earlier than RW. Rhaponticum. 

BB. Lvs. obtuse. 

Emodi, Wall. Stem tall and leafy: petioles semi- 
terete, somewhat concave above, the margins obtuse: 
leaf-blades large, ovate, cordate, obtuse, somewhat un- 
dulate, 5-7-ribbed, the under surface and the margin 
pubescent: panicles fastigiately branched, the fls. dark 
purple, pedicels jointed below the middle: akene large, 
ovate or oblong-oval. Himalaya, in alpine and subal- 
pine regions. B.M. 3508 (this figure is questioned by 
Meisner, who thinks it may represent FR. australe).— 
Foliage has a coppery hue. 

AA. Foliage more or less lobed, the margins of the Ivs. 
or segments usually toothed or notched. 

B. Lvs. shallowly or obscurely lobed. 

compdctum, Linn. Stem tall: petioles sulcate, plane 
above: leaf-blades thickish, broad-ovate, cordate, un- 
dulate and obscurely lobed, very obtuse, glabrous and 
shining above, the margin strongly toothed, the veins 
very prominent: panicle with drooping branches: akene 
large, dark-colored. Siberia to China. 

BB. Lvs. deeply lobed or evenly divided. 

palmatum, Linn. (/. sanguinewm, Hort.). Stem tall 
and leafy: petioles subcylindrical, the margin rounded: 
leaf-blades broad, suborbicular and cordate, 3-5-ribbed, 
scabrous, deeply painately lobed; the lobes ovate-ob- 
long or lanceolate, acute, entire, dentate or pinnatifid: 
panicle leafy, with pubescent branches, the pedicels 
searcely longer than the fils.: akene oblong-oval and 
subcordate. Northeastern Asia. 

Var. Tanghtticum, Hort. (f. Tanghiticum, Hort.). 
Lvs. more elongated and not so deeply lobed. 

hybridum, Murr. Petiole long, 
eanaliculate above and_ sulcate 
beneath: leaf-blades ovate, 3-5- 
ribbed, the base cuneate or 
scarcely cordate, incise-dentate, 
puberulent beneath: panicle lax, 
leafy: akene large, ovate. —Seems 
to be unknown wild. Perhaps a 
hybrid series between R. palma- 
tum and PR. Rhaponticum. Per- 
haps WP. officinale is concerned 
init. ‘This name does not oecur 
in the American trade, but it is 
not unlikely that the plant is in 
cult, in this country. 

Collinianum, Baill. Probably 
one of the RB. hybridum series, 
with much-eut broad lobes that 
extend half the depth of the leaf- 
blade: tis. red. China. 

officinale, Baill. Figs. 1045, 
2099. Robust, with a short 
branching stem or crown 4-10 in. 
high: Ivs. very large, 1-3 ft. 
across, round-oval, more or less 

pointed or acuminate, hairy,3-7-lobed,the lobes extending 
one-third or one-half the depth of the blade and sharply 
angled-notehed: flower-stems 3-5 ft., much branched, 

2098. Ocrea or stipular 
sheath of Rhubarb. 

(x) 



RHEUM 

bearing numerous greenish fls. that give 
fect to the panicle: akene red, winged. Thibet and W. 
China, on high table-lands. B.M.6135, R.H. 1874, p. 95. 
Gn 35, p. 243; 48, pp. 199, 208.— Probably the best plant 
of the genus for general cultivation, making a most 
striking foliage plant. It is from the short, thick, 
branching stem or caudex of this plant that most of the 
true officinal Rhubarb is derived. Although known to the 
Chinese for centuries and the product long imported into 
Europe, the plant was not described botanically until 
1872. Fig. 2099 is adapted from The Garden. 

R. acuminatum, Hook. f. & Thom. 
form of R. Emodi, with acuminate lvs., but the fls. are consid- 
erably larger, aud though long under cultivation it does not aut 
tain half the size of that plant, or vs in its character. 
Hooker. Himalayas. B.M. 4877.—R. noibile, Hook. t. & Thom. 
Stem simple and densely clothe ad with imbricated downward- 

pointing bracts that conceal the short axillary peduncles: lvs. 
ovate-oblong or rounded, entire. When the fruit is ripe, the 
shingled bracts are torn away by the winds, leaving the long 
ae eosposed 3ft. Himal s. R.H. 1876, p. 266. 1H. 

A remar 1g alpine plant. —R. Ribes, 
3-5 ft.: iv S. 4 ‘ft. across, cordate to reniform, the margins 
erisped or undulate, the blade puckered or blistered: fis. 
green, Groene: trs. about 1 in. long, oblong-cordate, narrow- 

a feathery ef- 

"Probably only a small 

“td 

winged, blood-red, showy. Asia Minor to Persia. B.M. 7591. 
©Rivas ” or “Rib: is its Arabic name.—R. spiciférme, Royle. 
Dwart: lvs. thick, orbicular or broadly ovate: fls. white, in a 
dense spike rising about 2 ft. Western Himalaya. 

H:. B. 

RHEUMATISM ROOT. Jeffersonia binata. 

RHEXIA (Greek, rupture; referring to its supposed 
properties of healing). Melastomdceew. Meabpow 
Beatty. A genus of about 10 species of N. American 
perennial herbs, with opposite sessile or short-petioled, 
3-5-nerved lvs. and showy flowers borne in late summer. 
Fls. terminal, solitary or in cymes; calyx-tube urn- to 
bell-shaped, narrowed at the neck, 4-lobed; petals 4, 
obovate; stamens 8, equal, the connective being thick- 
ened at the base, with or without a spur at the back. 

Rheria Virginica is found wild in company with 
side-saddle plants (Sarracenia purpurea) and cranber- 
ries in the low meadows of Massachusetts. It is what 
we should call a bog plant. It is a pretty, low-grow- 
ing, tuberous-rooted plant blooming in summer and 
chiefly interesting as being one of few species of a 
genus belonging to a family almost wholly composed 
of shrubby plants from tropical countries, such as 
Centradenia, Pleroma and Medinella. It increases by 
means of tubers and seeds, and under suitable condi- 

2099. Rheum officinale. 

tions soon makes large clumps, Tubers potted in the 

autumn and kept in a coldframe force nicely in spring- 

time. 
A. Stem cylindrical. 

Mariana, Linn. A slender, erect, 
stemmed plant with reddish purple fis. 

across, in loose cymes: Ivs. short-petioled, 

usually simple- 
about 1 in. 

oblong to 

linear oblong, 1-1% in. long, 2-5 lines wide, }-nerved; 

anthers minutely ‘spurred at the back. June-Sept. 

Pine barrens, N. J. to Fla., west to Ky. B.B. 2:474.— 

Grows in drier places than R. Virginica. 
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AA. Stem angled. 

B. Petals yellow, 

lutea, Walt. Stem becoming 
high: lvs. smooth, serrulate, 
tuse, the upper lanceolate and acute: 
merous cymes. July, Aug. Pine- 
barren swamps, N. C. to Fla. and 
west. 

much branched, 1 ft. 
the lower obovate and ob- 

fis. small, in nu- 

BB. Petals not yellor. 

c. Les, 6-10 lines long. 

cilidsa, Michx. Stem nearly 
simple, 1-2 ft. high: Ivs. ovate, 
sessile or very short-petioled, 3- 
nerved: fils. violet-purple, 1-12 
in. across, short-pedicelled, in 
few-fld. cymes; anthers not 
curved and not spurred at the 
back. June-Aug. Swamps, Ind. 
to Fla., west to La. 

ce. Les. 1-2 in. long. 

Virginica, Linn. Fig. 2100. 
Roots tuber-bearing: stems about 
1 ft. high, branched above and 
usually clustered, forming a com- 
pact, bushy plant: Ivs. sessile, 
ovate, acute, rounded or rarely 
narrowed at the base, 1-2 i 
+o-1 in., usually 5-nerved : 
rosy, 1-1)% in. across, in eyme 
petals rounded or slightly retuse; 
anthers minutely spurred on the 
back. July-Sept. Sunny swamps, 
Me. to Fla., west to Mo. B.B.2 
474. BM. 968. —This is one of 
the prettiest of the small wild 
Hower When transplanted, it 
seems to thrive as well in good 
clay loam as in peaty soils, 
although it sometimes 
grows in the latter. 

F. W. Barcuay and 
T. D. HatFiEeLp. 

RHINE-BERRY. Rham- 
nus cathartica, 

RHIPIDODENDRON. See 
Aloe. 

RHIPIDOPTERIS is un- 
der Acrostichiwm. 

2100. Rhexia Virginica. 

(x). 

RHIPSALIS (Greek, rhips, wickerwork). Cactdcee. 
A mixed assemblage of lengthened epiphytic forms, 
brought together by a common character of small fis., 
with the tube short or wanting; here including Hariota, 
Lepismium and Pfeitfera. Fls. white or greeuish white, 
except RB. cereiformis, rosy, and £2. salicornioides, R. 
pachyptera and R. rhombea, yellow. Fruit without 
spines or wool, except in M. cereiformis. For culture, 
see Cactus 

INDEX, 

FHloulletii, 15. 
ianthothele, 
mesembri: 
moides 

myosurnu 

pachyptera, Ld. 
paradoxa, 9. 
pentaptera, 10. 

rhombea, 13. 
Saglionis 2. 
salic ornioides, 1. 
squamulosa, phe 
Swartziana, 13. 
trigona, 
virgata, 6. 

alata, 14, 

ce iformis., 7. 
commune, 11. 
funalis, 4. 
grandifiora. 4. 
Houlletiana, 15. 

A. Branches round or 
nearly SO in Cross-Sec- 
tion: fls. white ercept 
in the first species: 
berry small, white, 
round. 

B. Lhe branches of two 
AU Sicvanst dinieyba ehyesd 1. salicornoides 

2. Saglionis 
5. mesembrianthemoides 
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BB. The branches all 
CRULIRES ceriR sc rakers’ (vader se oye 

AA. Branches angular: fis. 
and fr, not immersed. ~ 

oa 

AAA. Branches angular, often 
nearly covered with 
roots: areola hollowed, 

the fl. and fre im- 
mersed, with copious 

OPUS ULES ck emote isa asad de 11 

AAAA. Branches flat, rarely 
triangular, crenale or 
serrate, with middle- 

and usually side-ribs ¢ 
rarely setulose: Ths, 

2 yellow or yellowish... 13. 
. pachyptera 

15. 

rs 

1. salicornioides, Haw. (Havridta salicornioides, DC. 
Plant upright, reaching a height of 18 in., ri 
branched ; arcole hardly setulose or lanate: 

jndric or oblong-elliptic joints 
ture or fruiting branches with verticillate, club- or flask- 

shaped joints, with slender base, all apparently, as well 
as the fs. and fr. growing from the tops of joints: f1 

berry small, 

cereiform, with 

yellow, funnelform, )s 
ee B.M. 2461. 

in. long: 

4. grandiflora 
5. Cassytha 
}. virgata 

. ijanthothele 
. trigona 

9. 

10. 
paradoxa 
pentaptera 

. squamulosa 
12 myosurus 

rhombea 

Houlletiana 

Saglionis, Otto (PR. brachidta, Hook. 

Beers Lem.). Fig. 2101. Reaching aheight of 2 ft., 

RHIPSALIS 

3. mesembrianthemoides, Haw.(Haridta mesembrian- 
themoides, Lem.) Upright, the ends drooping, richly 
branched: Jong branches 4-8 in. long, 1] line in diam.; 
fruiting branches 3-5 lines long, not more than 2 lines 
in diam., spirally attached, thickly crowded: areole 
sparsely woolly, with 1-2 bristles which project from 
the ends of the branches: fls. near the top of the joint, 
about 5 lines in diam., formed of 10 white with yellow 
midstriped leaves: berry white. Brazil. B.M. 3078,— 
Hardly more than a slender variety of the preceding. 

4. grandiflora, Haw. (R. fundlis, Salm.). Branching, 
cylindrical, rather stout, the branches reaching a height 
of 3 ft., with a diameter of more than }; in.; ultimate 
branchlets short, often verticillate: areola depressed, 
bordered by a red line, sometimes in old branches bear- 
ing a bristle: fs. wheel-shaped, lateral on the branches, 
nearly lin. in diam. Brazil. B.M. 2740. 

5. Cassytha, Gaertn. Richly branching, pendulous, 
sometimes 10 ft. long; branches rarely 2 ft. long, 1-1% 
lines in diam., pale green; ultimate branchlets spirally 
attached : parcels with sparse woolly hairs and fre- 
quently. 1-2 minute bristles: fls. lateral on the terminal 
joints, 2 2-3 nines in diam.: berry like that of the mistle- 
toe, 1-2 lines in diam. W "idely disper sed in Central and 
Ss. America, West Indies, Mex., Mauritius, Ceylon and 
Africa. B.M. 3080, 

6. virgata, Web. Richly branching, pendulous, be- 
coming a yard long; terminal branchlets hardly more 
than a line thick, spirally attached: areoliw bearing 
sparse woolly hairs, with an occasional bristle: fis. lat- 
eral, 3-4 lines in diam.: berry only 1% lines in diam. 
Brazil.—Very much like the preceding. 

7. ianthothéle, Web. (Pfeiffera ianthothéelus, Web. R. 
cereiférmis, Forst. Pfeiffera cereiformis, Salw.). Stems 
pendent, 1-2 ft. long, branching, less than 1 in. in diam., 
4-, rarely 3-angled; ribs tuberculate; areole at summit 

of tubercles short- 
woolly, soon na- 

ie 

richly branched: long or cereiform branches 
se condary or fruiting branches oblong-e liptic or eee 

ylindric, rounded at the ends, spirally or rarely verti- 
cillately arranged, sometimes weakly grooved, not ae 
than }5 in. long: areolw with very 
short bristles, which on the end branches project as a 
little brush: fils. near the tops of the short branches, 
flat, 24 in. in diam., with 12 white leaves with yellow- 
ish midstripe: berry white. Uruguay and Argentina. 
BM. 40389 (RR. brachiata). 

2101. Rhipsalis Saglionis ( 

se anty wool and 2 

ked, bearing 6-7 

short bristles: fis. 
with very short 
tube, but the fl. 
bell-shaped, pur- 

id ple-red without, 
= pure white with- 

in, nearly 1 in. 
long, little more 

than half as much 
wide: fr. the size 
of a cherry, rose- 
red, with bristles 
like those of the 
stem. Argentina. 

8. trigona, 
Pfeiff. Richly 
branched, becom- 
ing a yard long: 
branches % to 
nearly 1 in. in 
diam., 3-angled: 

areolie sparsely 
woolly and brist- 
ly, the blooming 
areolw much more 
copiously so: fis. 
greenish outside, 
white within, 4 or 
5 lines long. Bra- 
ail. 

9. paradoxa, 
Salm. Sparingly 
branched, 1-2 ft. 

long; branchle pts 1-2 in. long and 14-1 in. in diam., 
twisted at the joints, so that the angles alternate with 
the sides: fls. in. long, white. Brazil. 

10. pentaptera, Pfeiff. Richly branched, 1-2 ft. long, 
4-5 lines in diam.: branchlets 2-5 in. long, 5-6- Rene or 
ulmost winged: areolw in crenatures of the angles with 
seanty wool and an oecasional bristle: greenish 
white, 3-4 lines long: fr. white, bright rose-red above 
crowned by the withered flower, South Brazil, Uruguay, 
Argentina. % 
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11. squamuldsa, Schum. (Lepisminm conmine, Pfeitl.). 
Somewhat branehed, reaching aleneth of 2 ft.: branches 
very unequal in length, '3-1 in. thiek, triangular, the 
angles winged: fs. 1-2, from the deep areole, 5 lines 
long, greenish without, yellowish within. Brazil, Ar- 

gentina. B.M. 3763. 

12. myosurus, Soe (Ley 
Somewhat branched, rd Jong: branches 3-6 lines 
thick, 3-+t-angled, the ae S not winged, the terminal 
branchlets generally acuminate, often tipped by a pencil 

Pfeiff. ) HSMM MY OSTOIUS 

of bristles: ms, solitary in the deep oes 4-5 lines 
ious, rosy white: fr.red: Brazil, BUM, 

13. rhombea, Pfeiff. (R. Swartzidna (1, Pfeiff.) 
Branching, reaching a yard in length; joints green, leaf- 
like, crenate -oblong or rhombie, 1-5 in. long, 's-2 in. 
broad: tls. yellow, about 5 lines long. Brazil. 

14. pachyptera, Pfeiff. (R. aldfa, Steud.). Erect, 
branching, reaching a height of nearly 1 yard; joints 
flat, rarely 3-winged, rather thick, usually somewhat 
coneavo-convex ee in. long, blunt, 2-5 in. broad, often 
purple-red: fis. bout 8 lines long, yellow with reddish 
tips. Brazil. B. a 820 (Cactus alatius). 

Houlletiana, pate (R. Houllétii, Lem.). Stem 
richly branched, becoming 3 ft. or more long, 1-11, in. 
broad, often tapering to the round midrib for a consider- 
able distance, then becoming again broad and leaftlike: 
tls yellowish white to yellow: berry red. 

Brazil. KATHARINE BRANDEGEE. 

RHIZOPHORA is discussed under 
plant is now offered for sale in 8. Calif. 

Mangrove, The 

RHODANTHE. See Helipterum. 

RHODEA. See Rohdeu. 

RHODE ISLAND, HORTICULTURE IN. Figs. 2102, 
2103. Rhode Island, the most thickly populated state in 
the Union, is distinetly a manufacturing center. This 
condition of things, which brings the larger portion of 
the population together into the cities and villages 
gether with the steadily increasing popularity of its 
famous sulumer resorts aud the rapid transportation 
both by rail and water which place the New York and 
Boston markets within easy reach, atford i 
for horticultural developments which are equaled hy 
few and excelled by none of the eastern states. 

At present the growing of vegetables, both in the field 
and under glass, is the most highly developed horticul- 
tural industry. The towns of Cranston and Warwick 
are the center of this industry, where the soils are light 
sandy loams which are capable, under the skilful man- 
agement they receive, of produc ing large crops of excel- 
lent quality. 

The following figures, which are taken from the State 
Census for 1895, give some idea as to the extent of the 
market-garden industry for that year: Green corn, 
1,138,983 doz.; tomato }.259 bushe cucumbers, 
66,268 bushels; lettuc 204 heads: beans, string, 
40,706 bushels; peas, 53,458 bushels: celery, 

G24,980. 

The greater proportion of the lettuce grown is of the 
579,016 heads; melons, 

bard-heading type, which is produced during the months 
from October to May. Over$100.000 is inv ested in glass 
for the production of this crop within a radius of five 
miles of the city of Providence. The greater portion of 
the muskmelon erop is produce ‘ad upon the sandy plains 
of Warwick. Theearlyc grown from plants which 
are either started in pots in the glass-houses and trans- 
planted to the field or planted under sash in the field. 
The early varieties used for the crop are of the small 
Gem type, which always finds a ready sale at fancy 
prices, while the main crop, which is planted the last of 
May, is largely shipped in car-lots to Boston. For the 
main crop the large oblong type of melon is the most 
popular. Besides the large market-gardeners who are 
located near the cities, many of the farmers who live 
within a short distance of the manufacturing villages 
find there a ready and profitable market for the many 
vegetables which they produce, as the people found in 

these villages are good buyers who consume large quan- 
tities of vegetables when they have work. 

yp is 
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During the past decade the floriculture of the state 
has been developing rapidly, not so much, however, in 
the number of establishments as in the area of glass. 
Where ten years ago the figures were given in hun- 
dreds, to-day they are increased to thousands of square 
feet. This development is especially noticeable in the 
towns which have a population of from 2,000 to 3,000, 
The carnation is still the most popular flower, although 
many fine roses are grown, with a steadily increasing 
demand for rare Howers, as orchids and forced stock, 
during the winter months. 

There are in the state nine local nurseries. The 
greater part of the business is the growing of specimen 
plants for use in localities where immediate effects are 

B_Woonsocket 

O CLAN 

2102. County map of Rhode Island. 

desired, rather than the 
nursery stock. 

The fruit-growing industry is but poorly developed. 
only a very small proportion of the fruit consumed be- 
ing produced Within the state limits. Apples are grown 
more than any other fruit, the largest orchards being 
located in the northern part of the state, the fruit being 
more highly colored than that grown in the orchards 
along the coast. Baldwin, Rhode Island Greening, Rox- 
bury Russet and Spy are planted more than other va- 
vieties. Many of the old orchards are past their prime, 
and there are excellent opportunities offered for the 
planting of profitable orchards upon the hilly and de- 
serted farms. Among the enemies of fruit, the follow- 
ing are the most troublesome: apple seab, codlin-moth, 
eurculio and maggot. The original Rhode Island Green- 
ing apple tree, still standing in the town of Foster, is 
shown in Fig. 2103, as it looked in 1900, 

Peaches are receiving much attention at present. 
From orchards which are favorably located, crops are 
obtained two out of three years; the average for the 
state is about three out of five. Aside from the winter- 
killing of the buds, the most serious trouble is the rot- 
ting of the fruit. This trouble causes much vreater 
losses in the towns bordering upon the salt water. 

propagation and sale of young 
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2103. Original tree of Rhode Island Greening apple, 
as it looked in 1900. 

Pears are found growing in abundance all over the 
state, nearly every village lot having a few trees of the 
more popular varieties. There are several small com- 
mercial orchards, the principal varieties produced being 
the Bartlett, Bose, Clapp, Lawrence and Sheldon. 

Strawberries are produced in abundance in those 
towns bordering upon the eastern shore of Narragansett 
Bay, where they are the principal horticultural crop. 
The majority of the growers use the wide matted row. 
Some, however, use a very narrow row, or the hill sys- 
tem. This is a profitable crop to grow, as, according to 

the 1895 State Census, the average price received was 
9*5 cents per quart. 

Currants, gooseberries and raspberries are grown in 
limited quantities, mostly for home consumption. The 
demand for these fruits is always greater than the sup- 
ply, so that the prices obtained are always remunerative. 

In Providence and Washington counties considerable 
attention is given to the growing of cranberries. Upon 
many farms are found wild bogs, to which the only 
care given is an occasional cutting of the wild growth 
to prevent its encroachment upon the bog. These bogs 
are usually found upon lowlands which are naturally 
overflowed by streams during the winter months. The 
most profitable bogs, however, are those which are care- 
fully eared for and have a water supply which may be 
controlled at will, thus often preventing damage from 
late spring and early fall frosts. 

At the present time excellent opportunities are of- 
fered for the growing of all kinds of fruits, to those 
persons who are willing to invest their capital and con- 
duct the work upon a practical and scientific basis, as 
there are a number of markets which are never sup- 
plied with home-grown fruit in sufficient quantities. 
While it is true that fruit-growing, as an industry, is 
not largely developed within the state, yet it is a 
pleasant fact to note that excellent horticultural results 
are obtained by the amateur. Numerous home gardens, 

of small area, about many of the homes in the cities 
and larger villages of the state are beautiful and attrac- 
tive with their artistic flower beds, varied shrubs, and 
fine fruit trees. G. E. Apams. 

RHODE ISLAND BENT GRASS. <Ayrostis canina. 

RHODOCHITON (Greek, red cloak; alluding to the 
large rosy red calyx). Scrophularidcea, A genus of a 
single species, a free-flowering, graceful vine from 
Mexico. Lys. cordate, acuminate, sparsely and acutely 
dentate: fis. solitary, pendulous, axillary, long-pedun- 
cled; calyx conspicuous, large, membranous, broad 
bell-shaped, 5-cleft; corolla-tube cylindrical, the throat 
not personate, 5-lobed; lobes oblong, nearly equal; 
capsule dehiscent by irregular perforations. 

volubile, Zuce. PurPLE Betis. <A vine with habit of 
Maurandia, to which it is allied, but more vigorous and 

RHODODENDRON 

having curious, distinct purplish red fls. over 2 in. 
long on red peduncles: lvs. about 3 in. long. B.M. 3367, 
B.R. 21:1755. 1.H. 42:31.—Blooms the tirst season from 
seed and may be treated as a tender annual. 

F. W. Barcuay. 
RHODODENDRON (Greek, rhodon and dendron, rose- 

tree; alluding to the beautiful flowers and the habit; 
the Rhododendron of the ancient writers is Nerium). 
EBricae Highly ornamental evergreen shrubs or 
trees, with alternate petioled, entire lvs. and terminal 
clusters of large, showy fls., varying in all shades of 
purple, scarlet, pink orange, yellow and white. None 
of the evergreen shrubs suitable for cultivation in 
colder climates are more effective in bloom than the 
Rhbododendrons. The large clusters of showy flowers 
often nearly cover the entire plant, while the handsome 
foliage is attractive at every season (Fig. 2104). 
Hardiness of the Various Species.— Although most of 

the species are hardy only in warm temperate regions, 
there are many which are hardy at least as far north as 
Massachusetts. They are &. marimum, Catawbiense, 
Caucasicum, brachycarpum, Metternichi, Smirnowi, 
mucronulatiom, Dahuricum, Lapponicum, ferruginewn, 
hirsutum, punctatum, and probably also chrysanthum, 
Przewalski,campanulatum, Californicum, Ungerni, and 
Curpaticum, Somewhat more tender are R. Ponticum, 
niveum, Hodgsoni, LThomsoni, Anthopogon, South of 
Philadelphia such species as R. cinnabarinum, glaucum, 
ciliatum, Fortune’, lepidotum, Colletianum, and the 
Yunnan species, as &. decorum, irvoratum and racemo- 
sum are probably hardy; also BR. arboreum, barbatum, 
Faleoneri, Keysi, triflorum and Wrighti in very shel- 
tered positions. Species like &. Dalhousiw, Edge- 
worthi, Griffithianum, formosum, Maddeni, Nuttalli 
and pendulum stand only a few degrees of frost. The 
Javanese species, as R&R. Javanicum, jasminiflorum, 
Brookeanum and Lobbi grow and bloom continually 
and stand no frost at all. 

Variation in Height. —Most of the species are shrubby; 
a few only, and these mostly Himalayan species, grow 
into small or medium-sized trees, attaining 60 ft. in the 
cease of &. burbatum, 40 ft. in R. grande and arboreum, 

30 ft. in Falconeri and marimum. A number of north- 
ern and alpine species always remain dwarf, as R. fer- 
rugineum, hirsutum, Lapponicum, virgatum, lepido 
tum, racemosum, and others. A few Himalayan and 
Malayan species are often epiphytal and grow on 
branches of large trees like orchids; e.g., Dat- 
housiev, pendulum, Nuttalli and most of the Malayan 
species. 

Their Place in Ornamental Planting.—Rhododen- 
drons are equally effective and desirable for single 
specimens on the lawn or when massed in large groups, 
and are especially showy when backed by the dark 
green foliage of conifers, which at the same time afford 
a most advantageous shelter. The dwarf species, which 
are mostly small-leaved and flower at a different time, 
should not be grouped with the large-leaved ones, as they 
do not harmonize with them; however, they are exceed- 
ingly charming plants for rockeries or in groups with 
other smaller evergreens. It is certainly true that the 
Rhododendrons have not yet received the attention they 
deserve. They are still far from being as popular as 
they are in England. The beautiful Himalayan species 
and their numerous hybrids especially are still almost 
unknown in this country, although without doubt they 
could be grown as well outdoors in the middle and 
southern Atlantic States as they are in England, if the 
right situation were selected. Formerly it was con- 
silered impossible to grow the beautiful hardy hybrids 
in the New England states, but now it has been shown 
by such splendid collections as those of Mr. H. H. 
Hunnewell at Wellesley, Mass. (see A. F. 13:24-31 and 
Gng. 5:375-377), that, even in a trying climate, they can 
be grown to perfection if the right situations are se- 
lected and the right way of cultivation is followed. 

Outdoor Cultivation.—The selection of a suitable 
situation is of foremost importance. If possible the 
beds should be sheltered against drying winds and the 
burning sun by tall conifers, but the shelter should be 
always light and natural, as too much shelter by dense 
hedges or walls close to the plants is worse than no 
shelter at all. Any open, well-drained soil which does 
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not contain limestone or heavy clay and has a moist and 
fresh subsoil will prove satisfactory. Where limestone 

, or heavy clay prevails, beds must be specially prepared 
and filled with suitable soil. They should be at least 
2 to 3 ft. deep, or deeper where the subsoil is not porous, 
and in this ease the bottom should be filled in about 
1-2 tt. high with gravel or broken stones for drainage. 
A mixture of leat-mold or peat and sandy loam will 
make a suitable soil. In dry spells during the summer, 
watering is necessary if the subsoil is not very moist; 
it is most essential that the soil never become really 
dry. In the fall the ground should be covered with 
leaves, pine needles, hay or other material to protect 
from frost. This mulch should be allowed to remain 
during the summer, especially where the plants are not 
large enough to shade the grouud. An oceasional top- 
dressing of well-deeayed stable or cow manure will 
prove of much advantage. The ground should never be 
disturbed, as the roots are very near the surface, After 
flowering, the young seed-vessels should be removed. 
The Rhododendrons are easily transplanted either in 
spring or in fall, especially if they grow in peat or turfy 
loam, and a good ball of earth can be preserved in moy- 
ing. They should be planted firmly, especially in 
porous, peaty soil, and thoroughly watered after plant- 
ing. If they are carefully handled they are not much 
attected by transplantir and tender Kinds may be dug 
in fall, heeled-in in a frost-proof pit, and planted out 
again in spring. Potted and well-budded plants trans- 
ferred in January into a temperature not exceeding 60° 
will developin about six to eight weeks into very attrac- 
tive and showy specimens for decoration. 

Hardy Varieties.—The following varieties have proved 
hardy in the vicinity of Boston and may be recommended 
for planting in similar climates and for experimental 
trial farther north. They are mostly hybrids of R. Ca- 
fawbiense with R. marimumn, Ponticum, Carweasicum 

and with some infusion of R. arborewim and perhaps a 
few other species. As in most of them the parentage of 
R. Catawhiense is the most predominant, they are all 
usually ealled “Catawbiense Hybrids.” Choice kinds 
are: Album elegans, blush, changing to white; //aon 
grandiflorum, blush, changing to white: fis. larger, less 
spotted; Alerander Dancer, bright rose, paler in center; 

Atrosanguineum, rich blood-red; August Van Geert, 
bright ecarmine. spotted dark purple; Buechus, crimson, 
large fis.; Bicolor, purplish pink, spotted; Blandianum, 
rosy crimson; Caractrens, deep crimson; Charles Bag- 
ley, cherry-red; Charles Dickens, dark red, spotted 
brown, one of the most striking red ones; Cwvulescens, 
pale lilac; Coriaceum, white, spotted yellow, dwarf and 
free-blooming; Croiwn Prince, carmine spotted greenish 
yellow; Delicatissimum, blush, edged pink, changing 
to almost white, late; Hverestianum, rosy lilac with 
crisped edges, excellent habit and very free-flowering: 
F. L. Ames, white center, edged pink; Giganteum, 
bright rose, large clusters; Grandiflorum, clear rose; 
Hannibal, rosy carmine: Henry W. Sargent, crimson, 
large clusters; H. H. Hunneiell, rich erimson; John 
Waterer, dark crimson: J. D. Godman, carmine, dis- 

tinetly spotted; Aeffledrum, rich erimson; Aing of 
Purples, purple, spotted dark brown; Lady Armstrong, 
rose-red, paler in center, distinctly spotted; Lady Gray 
Egerton, delicate lilac, spotted greenish brown; Jfrs. 
C.S. Sargent, similar to Everestianum, but pink; Jfrs. 
Milner, rich crimson; Old Port, plum-color; Purpureum 
crispum, lilae-purple, spotted greenish ; Purpureum 
grandiflorum, purple, large cluste Roseum elegans, 

rosy lilac, dwarf; Sefton, deep maroon, large clusters; 
Wellesianum, blush, changing to white. 

Greenhouse Culture.—The most successful way, espe- 
cially with the taller-growing species, like #. arboreum, 
Griffithianum, barbatum and Faleoneri, is to plant 
them out in a porous peaty soil provided with good 
drainage. If grown in pots a sandy compost of leaf-soil 
and peat, with an addition of some fibrous loam, will 
suit them. The pots, which should never be too large, 
must be well drained and the plants freely watered dur- 
ing the summer, while during the winter water must 
be carefully applied. The Himalayan species and their 
hybrids will do well in a cool greenhouse, where the 
temperature is kept a few degrees above freezing point 
during the winter. The Javanese species and hybrids, 
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however, on account of their continual growing and 
blooming, require a warmer greenhouse and must have 
a minimum temperature of 50° during the winter, They 
like a moist atmosphere and should be freely syringed 
iu warm weather. In potting them, their epiphytal habit 
must be borne in mind, and the soil should cousist mainly 
ot good fibrous peat broken into pieces, with a liberal 
addition of sand and broken ebarcoal. The soil should 
never be allowed to become dry. They are readily 
propagated by cuttings with bottom heat in the warm 
propagating house, The Javanese Rhododendrons are 
especially valuable for their continual blooming during 
the winter and the brilliant color of their fowers. A 
large number of beautiful hybrids have been raised; the 

following are a small selection of them: Bulsaminw- 
florian, with double white, yellow or pink fls. Gt. 37, 

pt G.C. IL. 18:230; ILL. 12:769; Britliiant, brilliant 
searlet ; Ceres, tawny yellow. Gn. 41:545 ; Diadem, 

orange-scarlet ; Duchess of Connaught, vermilion-red ; 
Duchess of Edinburgh, scarlet with orange-crimson, F. 
M. 1874:115; Mos, searlet-carmine. G.C.1I1.19:327; Hz- 
quisite, large light fawn-yellow fls. Gn. 56: 2; a- 
vorite, satiny rose; Jusminiflorum carminatum, deep 

earmine. Gn. 41:852; Little Beauty, fls. small, but 
bright carmine-searlet. Gn. 56:1241; Lord Wolseley, 
bright orange-yellow, tinted with rose at the margins; 
Maiden’s Blush, blush with yellowish eye. Gn. 16:204; 
Princess Alecundria, white, faintly blushed; Princess 
Frederica, yellow, faintly edged rose; Pri Royal, Nees 

pink; Rosy Morn, bright pink. Gn, 42:871: Puylori, 
bright pink with white tube. F.M. 1877:242;) Lrian- 
phans, crimson-searlet. 

Propagation. —All Rhododendrons are easily prop. by 
seeds, which are very small and are sown in spring in 
pans or boxes well drained and filled with sandy peat. 
Pots should be well watered previous to sowing. The 
seeds should be covered only a very little with fine sand 
or finely cut sphagnum, or merely pressed in and not 
covered at all. To prevent drying a glass plate may be 
placed over the pan or some moss spread over the sur- 
face; this, however, must be taken off as soon as the 
seeds begin to germinate. The seeds also germinate 
very readily if sown in fresh sphagnum, but in this 
case they must be pricked off as soon as they can be 
handled. In any ease, it is of advantage to prick off the 
young seedlings as soon as possible, but if they are not 
sown too thickly they may remain in the ed-boxes 

SE 

2104. A good plant of Garden Rhododendron in bloom. 

until the following spring. The seedlings of hardy Rho- 
dodendrons should be placed in coolframes and grad- 
ually hardened off; those of greenhouse species re- 

main under glass. 
Rhododendrons are also sometimes increased under 

glass by cuttings of half-ripe wood taken with a heel, 
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and if gentle bottom heat can be given after callusing 

it will be of advantage. They root, however, but slowly, 

except those of the Javanese kinds, which are mostly 

propagated in this way, since they grow very readily 

from cuttings. 
Layering is sometimes practiced, especially with the 

dwarf and small-leaved species, but the layers usually 
cannot be separated until the second year. 

For the propagation of the numerous varieties and 
hybrids of hardy and half-hardy Rhododendrons graft- 

RHODODENDRON 

2105. Azalea Sinensis, to contrast with Rhododendron. 

ing is most extensively employed. Rhododendron 
Catawbiense or seedlings of any of its hardy hybrids 
may be used as stock; &. marimum is also probably 
as good. In English and Belgian nurseries 2. Ponte- 
cum, Which is inferior in hardiness, is mostly employed 
as a stock, but this often proves fatal if the grafted 
plants are transferred to colder climates. 2’. arboreimm 
may be used for strong-growing varieties intended for 
cultivation in the greenhouse or south.  Veneer- or 
side-grafting is mostly practiced, and sometimes cleft- 
and saddle-grafting (see G.C. IP. 24:425). The leaves 
should be removed only partly and the stock not headed 
back until the following year. The grafting is usually 
done late in summer or early in spring in the green- 
house on potted stock without using grafting wax, and 
the grafted plants kept close and shaded until the union 
has been completed. If large quantities are to be han- 
dled the plants are sometimes not potted, but taken 
with a sufficient ball of earth, packed close together and 
covered with moss. Covering with moss to keep the 
atmosphere moist is also of much advantage if the 
plants are potted. See Figs. 2107, 2108. 

Distribution of Species, — About 200 species are 
known, distributed through the colder and temperate 
regions of the northern hemisphere; in tropical Asia 
they oceur in the mountains and extend as far south as 
New Guinea and Australia, the greatest segregation 
being in the Himalayas and E. Asia; several species 
closely allied to those of the Mal a Archipelago are 
found in the Philippine Islands, but are not yet intro- 
duced; 7 species occur in N. America. The species, with 
few exceptions, are evergreen. 

Generic Deseription.—Lys. lepidote, sometimes lepi- 
dote and pilose, or quite glabrous or tomentose beneath: 
fis. pedicelled, in terminal umbel-like racemes, rarely 
lateral in 1- to few-fld. clusters; calyx 5-parted, often very 
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small; corolla rotate-campanulate to funnel-shaped or 
sometimes tubular, with 5-10-lobed limb; stamens 5-20, 
usually 10: ovary glabrous, glandular, tomentose or lepi- 
dote, 5-10-loculed: capsule separating into 5 valves con- 
taining numerous minute seeds. The Rhododendrons 
possess but few economic properties. The hardy close- 
grained wood of the arborescent species is used for 
fuel; also for construction and for turnery work; the 
leaves of some species are sometimes used medicinally ; 

those of 2. arboreum are believed to be poisonous to 
cattle. The flowers of various species are sometimes 
made into a subacid jelly. Some authors unite Azalea 
with Rhododendron, but the two groups are very dis- 
tinct horticulturally, however closely they may be allied 
botanieally. Azaleas are chiefly deciduous plants (4. 
Indica mostly evergreen), usually with 5 exserted sta- 
mens. Fig. 2105, Azalea Sinensis, also known as Rho- 
dodendron Sinense, shows the difference in looks be- 
tween the two groups. 
Hybrid Ihododendrons. — Many hybrids have been 

raised and they are now more extensively cultivated 
than the original species. The first hybrid was prob- 
ably the one raised from &?. Ponticion, fertilized by a 
hardy Azalea, probably A. nudiflora; it originated 
about 1800, in the nursery of Mr. Thompson, at Mile- 
end, near London, and was first described and figured 
as RR. Ponticum, var. deciduum (Andrews, Bot. Rep. 

79). Many hybrids of similar origin were afterwards 
raised. The first hybrid between true Rhododendrons 
was probably a cross between I. Cutawbiense and 2. 
Ponticum, but it seems not to have attracted much at- 
tention. It was by hybridizing the product of this cross 
with the Himalayan &. arboreum introduced about 1820 
that the first plant was raised which became the fore- 
runner of a countless number of beautiful hybrids. 
From the appearance of this cross obtained about 1826, 
at Highclere, in England, and therefore called R. Alta 
clarense, the era of Rhododendron hybrids is to be dated. 
Figs. 2104 and 2106 are common hybrid forms. A sec- 
ond era in the history of the Rhododendron may be dated 
from the introduction of a large number of the beau- 
tiful Sikkim Rhododendrons about 1850 and of the 
Javanese species shortly afterwards. A third era will 
perhaps be traced from the recent introduction of the 
Yunnan Rhododendrons. ALFRED REHDER. 

Harpy RHopopENDRONS. — Rhododendrons, in this ar- 
ticle, mean the evergreen sorts, more particularly 2. 
marinvuon and the hybrid varieties of R. Catawbiense; 
in the main, however, the directions for the various oper- 
ations apply to the Azalea group and to many other 
members of the heath family. 
Pyopagation.—Rhododendrons are increased by seeds, 

layers and grafts, and occasionally by cuttings. Seeds 
should be sown under glass, between January 1 and 
March 15, in soil one-half peat, one-half pure fine sand, 
with good drainage. The seeds are small and require 
no covering, the usual watering after sowing being quite 
sufficient. A thin layer of sphagnum over the surface of 
the seed-pan is good protection from the sun and keeps 
the soil evenly moist; it should be removed when ger- 
mination begins. Seeds may also be sown on growing 
sphagnum, a thin layer being compactly spread above 
the seed soil and drainage, and an even surface being 
secured by clipping. Seed-pans or flats of convenient 
size are used and they should be plunged in sphagnum 
still further to insure even moisture; the temperature 
of the house should be 45°-50° F. Seedlings are prone 
to damp-off and should be pricked-off into fresh soil as 
soon as they are big enough to handle; wooden pincers, 
made from a barrel hoop, are handy for this work. They 
are slow growers and must be tended carefully. Keep 
under glass, well shaded until the weather is settled. 
Frames with lath sereens make good summer quarters. 
Winter in pits and plant out in frames in peaty soil when 
large enough. Never let them suffer from dryness. It 
has been suggested that the seed of R. maximum might 
be planted on living moss under high-branched trees in 
swamps where the water does not collect in winter. See 
Jackson Dawson, on the “Propagation of Trees and 
Shrubs from Seeds,” Trans. Mass. Hort. Soc., 1885, part 
1, p. 145. 

Layers probably make the best plants, and in the 
best English nurseries layering is the common method 
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of propagation. With us layering in spring is prefer- 
able, but abroad it is practiced in both spring and au- 
tumn. Lt is a slow process, but desirable for the hardy 
hybrids of A. Cutawbiense., Roots form on wood of 
almost any ag when removed the Inyers should be 
treated as rooted cuttings and carefully grown in well- 
prepared soil where water and shade are easily fur- 
nished. See Layering. See, also, GF. 6 (1 3) for 
an interesting account of layering large plants by bury- 
ing them to the top. : i 

Grafting is the common method of propagation, and 
is employed almost universally in continental nurseries. 
R. Ponticum is the usual stock, a free grower and 
readily obtained from seeds. Attempts have been made 
touse Re. marinim in American nurseries, because of 
the tenderness of R. Ponticum, but no great progress 
has been made. It is asserted that the rate of growth is 
somewhat slower than that of the hybrids; this seems 
hardly possible, and it is to be hoped that further ex- 
periments will be made. A. Ponticum should be estab- 
lished in pots in spring and grafted under glass in 
autumn and early winter, using the veneer-graft (see 
Graftage, p. 664, Vol. IL). Graft as near the root as 
possible and plant the worked parts below the surface 
when planting in the nursery or permanently. With these 
precautions, aud an extra covering of leaves until the 
plant is established on its own roots, the defect of ten- 
derness in this stock can be overcome. Nurse carefully 
the young grafted plants in frames until of sufficient 
size to be planted in the nursery rows. Figs. 2107 and 
2108 illustrate two common methods of grafting Rho- 
dodendrons and other woody plants. The details of the 
unions are shown in Fig. 2107, and the completed work 
in Fig. 2108. 

Statements are made that cuttings of half - ripened 
wood will strike, but it is not likely that this will ever 
prove a practical method of propagating BR. marimum 

or the Cutatwbiense hybrids: it might be worth while to 
experiment with wood grown under glass, particularly 
with some of the smaller-leaved evergreen kinds. 

Cultivation.—The point upon which the successful 
American growers of Rhododendrons now insist is that 
the water supply shall be sutticient. See H. H. Hun- 
newell, in G@. F. 3:201 (1890), To effeet this: (1) make 
the soil deep and fine, using materials like peat, leaf- 
mold, well-rotted manure and yellow loam, all of which 
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2106. A common hybrid form of Garden Rhododendron. 

are retentive of moisture; (2) plant in masses, at any 

rate while young, so that they may protect each other 

and prevent evaporation; (3) give the bed a northern 
exposure or a situation where the force of the midday 
sun is broken; (4) do not plant under or near trees 

like elm, oak or maple which make undue inroads on the 
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natural water supply, nor so near buildings that the 
border is sheltered from rain or overdrained by cellar 
walls; (5) muleh with leaves summer and winter, pro- 
tect from wind and sun with evergreen boughs in win- 
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2107. Grafting of Rhododendron. 

Saddle-graft at A; veneer-graft at B. 

ter and in summer give heavy watering whenever the 
weather is excessively hot or dry. 

Soil.—The bed should be prepared by excavating to 

the desired dimensions and at least three feet deep. 
The poor material should be discarded, but the good 
soil ean be replaced, adding enough peat, ete. (see 
above) to make good that which was rejected: all 
should be thoroughly and carefully mixed. Peat, al- 
though excellent, is not necessary. Yellow loam or 
hazel loam, if not too sandy, is equally good and is im- 
proved by additions of humus. To nearly pure peat an 
admixture of sand is beneficial; the essential point is 
that all soils for these plants must be fine. The beds 
should be prepared in autumn and left to settle all win- 
ter, due allowance being made for shrinking. In spring 
level off to the grade of the adjacent Jand and do not 
leave “rounded up.” A bed higher at the center than at 
the sides perhaps makes a better display of the plants, 
but it is more likely to dry up and does not catch all 
the water possible from occasional showers. It is gen- 
erally conceded that lime soils and manures containing 
lime, e.g., wood ashes and bone meal, are injurious to 
Rhododendrons; in limestone regions it is undoubtedly 
advisable to substitute, for the natural soil, others 
which are free from this objectionable element. 

Planting.—Plant in spring when the weather is set- 
tled and the March winds have passed. If the ball of 

roots is dry, souk well before setting. Plant 
closely, so that the tops are only 10-12 in. 
apart and pay particular attention to “facing” 
them, i. e., see that the best side is facing 
the most important point of view and that all 
are faced alike. Grafted plants should, if pos- 
sible, have the worked portion below the sur- 

face. Do not plant in autumn. Plants grown 
on the premises may be transplanted in favor- 
able weather in summer if great care is taken 

to prevent the roots suffering from dryness. In plan- 
ning the original border it is well to leave room for 
extension: when planted, as described above, the beds 
can be enlarged at intervals of four or five years, or 
new beds made from the old stock. Place the beds so 
that the glare of the midday sun is sereened both sum- 
mer and winter, and avoid situations where there is 
any interference, owing to trees or buildings, with a 
naturally good condition of the soil in respect to mois- 
ture. If permanent protection is desired, use conifers, 
particularly the hemlock, in preference to deciduous 
trees, Good positions for beds may be found along the 
edges of ponds and streams, and in reclaimed meadows, 
with their cool moist soil, but keep aloof from any 
ground where the water collects in summer or winter. 
Beds, or even single plants, if sizable, may be intro- 
duced into open spaces in woodlands if the precautions 
noted above are observed and plenty of air and light are 
obtainable. It is somewhat difficult to combine Rhodo- 
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dendrons and many deciduous shrubs, among which are 
the Azaleas, their near relatives. A background of dark 
green conifers seems most appropriate. Mountain Laur- 
els, Pieris floribunda, Leucothoé Catesbai and Daphne 
Cneorum are proper companions, but at times these 
seem better apart. Our native lilies, Z. swperbion and 

L. Canadense, are good associates and thrive under 

the same conditions. 
In hot, dry weather water should be given, not daily 

in driblets, as lawns are sprinkled, but in quantity, 
enough at one time to soak the border to the depth of 
the soil, but at comparatively infrequent intervals, once 
a week or so. The bed should also be mulehed with 
leaves, or other material, to prevent evaporation; grass 
clippings are serviceable, but should not be used in 
large quantities at any one time or else they will heat. 
Leaves make good winter protection, which should be 

given just before cold weather, —here, in eastern Massa- 
chusetts, between Thanksgiving and Christmas. Let the 
hed be covered to the depth of 10-12 in., well worked in 
beneath the foliage but not over it. In spring dig as 

2108. Saddle-graft at A; veneer-graft at B. 

For comparison with Fig. 2107. 

much as possible of this material into the ground, re- 
serving a part for the summer mulch. Shelter the tops 
with evergreen boughs, the butts driven into the earth a 
foot or more deep; in very windy positions a temporary 
board fence is useful. Neither boughs nor fenee should 
be removed until all danger from high winds has passed. 
Rhododendrons require no pruning unless injured or 

when ill-grown plants must be made shapely; they 
break easily when cut back, even if the wood be aged. 
As yet no insect pest or fungous disease of importance 
has appeared. 

Vurieties.—The following Hardy Rhododendrons, hy- 
brids of &. Catawbiense, were sent to the Arnold Arbor- 

etum in 1891 by Mr. Anthony Waterer, Knap Hill Nur- 
sery, Woking, Surrey, England. Their hardiness has 
been proved by a ten years’ test. In flower, foliage and 
growth they leave nothing to be desired: it is impos- 
sible to give them too great praise. For additional lists, 

see Garden and Forest as quoted above aud in other 
articles in the same journal. The brief descriptions are 
taken from Mr. Waterer’s catalogue, from which further 
details can be obtained; almost all these varieties origi 
nated in his establishment. x 

Album. elegans, blush changing to white, one of the best; 
Album grandiflorum, blush, fine truss; Alex. Daneer, bright 
rose; Afrosanguineum, intense blood-red ; Bieolor; Bluebell, 
blush; Caractacus, purple-crimson; Catawbiense album, 
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white; Ohas. Bagley, cherry-red; Chas. Dickens, dark searlet; 
CO. S8. Sargent, bright fine truss; Ca@rulescens, blush; 
Coriacewm, white; Delicatissimum, white, pink edge; Edw. 

S. Rand, searlet; Everestianum, rosy lilac, fringed, one of 
the best; F. D. Godman, crimson, fine blotch; #. L. Ames; 
Glenyanum; Giganteum, bright rose; Guido, deep crimson ; 
Hannibal, rose, late; Henrietta Sar: pink; H. H. Hunne- 
well, dark crimson, fine truss; H. W. Sargent, crimson; Jas. 
Bateman, ro et; Jas. MacIntosh, rosy scarlet; Kettle- 
drum, purplish crimson ; King of Purples, fine habit; Lady 
Armstrong, pale rose, beautiful; Lady Grey Egerton, silvery 
blush. <plendid truss, extra; Marion; M. H. Sutton, scarlet, 
fine; Maximum Wellsianum, blush, late; MM. 7. Masters, rosy 
crimson; Melton, rich purple; Ifiss Mary Ames, fine habit, 
crimson; Mrs. A. Hunnewell, pink; Mrs. Chas. Sargent, pink; 
Mrs, H. Ingersoll, rosy lilac; Mrs. Milner, crimson; Norma; 
Purpureum elegans; Purpureum grandiflorum ; Ralph San- 
ders, purple-crimson; Rosewm elegans; R.S. Field, scarlet; Sef- 
fon, dark maroon, extra. B. M. Watson. 

RHODODENDRONS NEAR Boston.—In the vicinity of 
Boston there are many notable instances of the suc- 
cessful use of Rhododendrons in greater or less 
quantity. The estate of the late Francis B. Hayes, of 

Lexington, M: and that of 
H. H. Hunnewell, at Wellesley, 
Mass., are perhaps as notable 
examples as any, although other 
examples could be cited by the 
score of fine estates in which 
plantings of Rhododendrons 
have been prominent features. 
The success that has attended 
these plantings has been 
brought about very largely 
through most expensive experi- 
ment whereby a great number 
of named varieties have been 
originally imported on the basis 
of experiment with a view to 
proving what the hardy kinds 
might be. The hybrids of Iho- 
dodendron Catawbiense and R. 
Ponticum are the principal va- 
rieties that have been planted, 
and extensive trials with their 
consequent numerous failures 
have established the fact that 
the following eighteen varieties 
ean well be stated to be the 
hardy varieties for the climatic 
conditions peculiar 10 this vi- 
einity: Album elegans, Album 
grandiflorum, Atrosanguineum, 

Caractacus, Charles Bagley, 
Charles Dickens, Delicatis- 
simum, Everestianum, Gigan- 
teum, Hannibal, H. H. Hunne- 
well, James Bateman, Lady 

Armstrong, Lee's Purple, Old Port, Purpureum, Pur- 
pureum grandiflorum, Roseum elegans. 

The list noted above constitutes the iron-clad varie- 
ties for the vicinity of Boston. The expression “iron- 
clad” does not, however, indicate that these varieties 
can be promiscuously planted without proper attention 
to their requirements. That Rhododendrons do suc- 
ceed under conditions of comparatively poor soil and 
exposure is not an indication that they are happy under 
such conditions. Rbhododendrons must have the proper 
conditions of soil, exposure and moisture in order to 
give the most satisfactory returns in growth and flower. 
Soil conditions do not necessarily involve an extended 
outlay in preparation, provided the original soil is of a 
good, ordinary composition such as would maintain 
common garden products to good advantage, but it is 
desirable to add 25 per cent of well-rotted leaf-mold, 
thus providing that peculiar humus that the Rhododen- 
dron seems best to thrive in. On the other hand, care 
must be taken that this pereentage is not largely in- 
creased, as frequent instances arise where beds have 
been prepared witb too large a percentage of leaf-mold, 
with the result that where the beds have once dried out 
the texture of the soil becomes like that of a very dry 
sponge. When the soil is in such condition it is impos- 
sible to wet it down artificially in a satisfactory manner. 
The exposure need not necessarily be confined to shel- 
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tered locations, provided soil conditions are sufliciently 
favorable to maintain a vigorous and healthy growth. 
Fertilizers can be applied to Rhododendrons to increase 
the after-growth, although it is not desirable that they 
be applied directly to the roots. Stable manure should 
perhaps never be worked through the soil until it has 
been allowed to thoroughly weather by being first ap- 
plied as a mulch on the surface of the ground. Here, 
again, it is esseutial that care be taken in working in 
such fertilizer that it be done in such a manner that 
the fine, fibrous roots of the Rhododendron which are 
so close to the surface of the soil be not seriously dis- 
turbed. It is perhaps better to leave the fertilizer as a 
mulch on the surface of the ground without attempting 
to work it generally into the soil. During the winter 
months a raking of leaves should be worked through 
the beds to a depth of six inches to a foot, and it is 
better that the gardener be not over-particular in raking 
away these leaves in the spring, leaving the bare sur- 
face of the ground exposed, with the consequent injury 
to the surface roots of the Rhododendron through 
drought conditions. Where it is possible to provide a 
somewhat shaded location with an eastern or northern 
exposure the Rhododendron will succeed better than 
under conditions of southern or western exposure. A 
southern exposure necessitates careful shading of the 
plants throughout the winter in order to prevent 
injury from alternate freezing and thawing in the late 
winter months or by blasting of the flower-buds through 
too early growth with its consequent injury from late 
spring frosts. When massed against a background of 
evergreens the Rhododendron perhaps shows to its best 
advantage, but with the use of the taller-growing varie- 
ties they make tall, showy banks of Rhododendrons 
alone. The greatest cause for disappointment in the 
use of the imported Rhododendron occurs through lack 
of discrimination in the selection of varieties and also 
in the manner of propagation of these varieties. Rho- 
dodendrons grafted on Rhododendron Ponticum, a 

native of southern Europe and Asia Minor, cannot be 
depended on for best success, as no matter how hardy 
the top of the plant may be, unless the junctions of the 
graft are below the surface of the soil so that the stalk 
itself is protected, nothing but disappointment can 
result, sinee the roots of the plant are killed and there 
is nothing from which the top can draw nourishment. 
So far as possible varieties must be selected that are 
either grown from layers or worked on some perfectly 
hardy stock, such as Rhododendron marimum or Rk. 
Catawbiense. R. Catawbiense and its various forms 
have constituted the main part of the plants that 
have been imported, while the 2. marimium has until 
lately been practically lost sight of, though the fact 
remains that for many years &. marimum has con- 
tributed to the establishment of a class of hardy 
forms such as the variety Delicatissimum, in which 
one finds the vigor of growth and size of foliage indica- 
tive of the Maximum parentage, while the abundance of 
bloom and color can be traced to that other parent, R. 
Catawbiense. Some other varieties are in commerce 
that have had similar hardy parentage, and some seed- 
lings are known in this country which combine great 
merits but which up to the present time have not been 
offered or propagated largely. Among these could be 
mentioned the variety “Jan Comley,” a seedling 
originated by James Comley on the estate of Francis B. 
Hayes, of Lexington, for which the Massachusetts 
Horticultural Society awarded a silver medal in 1898. 
The great objection to the use of Hybrid Rhododendrons 
has be their cost and the length of time that w 
necessary to wait for the smaller plants to make satis 
factory height for producing landseape effects. Con- 
sequently, the landscape architects of recent years have 
sought a variety of Rhododendron that would combine 
vigor of growth, blooming quality and perfect hardi- 
ness. Experiments made with collected plants of 7. 
marimum taken from various localities have proved 
that this plant is practical for such purposes; and the 
outcome of such experiments has been that such large 
private estates as those of William Rockefeller, W. L. 

Elkins, Mrs. Eliot F. Shepard, and others, have very 
largely been stocked with collected plants of 2. mar 
mum, supplied in car-load lots and in sizes ranging 
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from 8-foot bushy specimens down to small plants that 
could be grown on for future flower and foliage effects. 

These plants are taken from localities where the plants 
are growing either in the open or under moderate shade 
conditions and have been pruned by the natural process 
of fire, resulting in a vigorous growth of a more or less 
bushy and compact nature and growing in soil of suffi- 
cient richness to assure their digging with a large 
amount of clinging earth. With proper care in trans- 
portation and after-cultivation the results show a sur- 
prisingly small loss of plants. Plants collected under 
these ideal conditions give entirely satisfactory results, 
but so far as these conditions of careful digging, pack- 
ing, transportation and after-culture are violated, the 
results are correspondingly less satisfactory. 

The areas from which the plants can be collected 
under the conditions mentioned above are very Tre- 
stricted and soon become exhausted of the plants. 
There seems to be no limit to the size of the plants 
that can be transplanted with success, as broad masses 
12 feet high and as much in diameter frequently are 
moved and show practically no set-back in the trans- 

planting. J. Woopwakp MANnINi. 
INDEX. 

For many other numes, see supplementary list. 

wruginosum, 10. ovatiuim, 16. 
albuin, 3, 4, 6, 12, Hammond, 15, Ponticum, 4. 

14 and suppl. hirsutum, 13. precox, 20, 
arbutifolium, 15. jasminifilorum, 11. punctatum, ld. 

fragrans, 5. 

arboreum, 6. 
atrovirens, 19. 
azaleoides, 5. 
Batemani, 10. 
brachyearpum, 8. 
Californieum, 1. 
campanulatum, 10. 
Catawbiense, 2. 
Caucasicnum, 7. 
cinnamomeum, 6. 
Dahuricum, 19. 
daphnoides, 15, 

Keiskei, 17. 
Kingianum, 6 
limbatum, 6 
maximum, : 
Metternichi, 0. 
minus, 14. 
mucronulatum, 18. 
myrtifolium, 16 and 

suppl. 
Nilagirieum, 6. 
odoratum, 5. 
olecefolinm, 15. 
ovalifolium, 16, 

puniceus, 6. 
purpureum, 3. 
Purshii, 3. 
roseo-album, 7 
roseum, 3. 
sempervirens, 1). 

splendens, 7. 
strumineum, 7. 
Walliehi, 10. 
Washingtonianun, 

as 
Wilsoni, 15. 
Windsorii, 6. ferrugineum, 12. 

flavidum, 7. 

A. Foliage and ovary not lepidote: 
buds with many imbricate 
scales, Hurhododendron, 

B. Les. glabrous beneath or only 
pubescent when young. 

ce. Plants with coriaceous, per- 
sistent lus. 

p. Pedicels qlabrous........ 
pp. Pedicels pubescent or 

glandular. 

a . Californicum 

E. Under side of lvs. 
whitish, 

F. Caulyr-lobes much 
shorter than ovary. 2. Catawbiense 

FF. Calya-lobes about as 

long AS OvarY..... 
EE. Under side of lus. pale 

MCC ese and scutes aistie ge. ake 4. 
cc. Plants with lus. rather thin, 

falling off the second 
spring, 2-35 In. MONG o 66. 5. 

BB. Lis. tomentose or pubescent 

beneath. 
©, Voung branches and ovary 

tomentose, 

p. Shrub attaining 25 ft. in 
height, or tree becoming 
40 fl.: plant half-hardy. 6. 

pp. Shrub, 2-4 ft. high, rarely 
10 ft. high: planthardy. 

E. Corolla 5-lobed, spotted 

greenish, 
PF. Lhe lus. acute at both 

CIES oasis ma ata sess 
PR. The les. obtuse at 

DOU CHS soos eases 

. Maximum 

Ponticum 

azaleoides 

arboreum 

. Caucasicum 

oo . brachycarpum 
9. Metternichi 

en. Corolla 5-7-lobed, spot- 
ted purple. 

co, Young branches, pedicels and 
OVEN Y GUULBTOUS ci: s.ss0cere poses 10. campanulatum 
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AA. Foliage lepidote or glandular, 
rarely more than 8 in. long: 
ovary lepidote, Lepidorhodinn. 

B. Corolla with cylindric tube, 

thrice as long as lobes....... 11. jasminiflorum 
BB. Corolla campanulate or funnel- 

form; lobes as long or twice 
as long as tube. 

co. Les. persistent; corolla lepi- 
dote outside, 

pb. Style hardly twice as long 
as ovary, shorter than 
stamens: les. often 
slightly erenilate. 
The los, without hairs.12. ferrugineum 

EE. The los. eiliate........13. hirsutum 
pp. Styleat least thrice as long 

as ovary. 
E. F'ls. pink or white..... 14. punctatum 

15. arbutifolium 
16. myrtifolium 

EE. Fls. pale yellow....... 17. Keiskei 
co. Bus. deciduous or semi-per- 

sistent: corolla not lepi- 
dote outside: fls. very early 
in spring from lateral 1-fld. 
buds at the ends of 
ORONCHOS. otic bewievacbahdeisets 18. mucronulatum 

19. Dahuricum 
20. precox 

1. Califoérnicum, Hook. Shrub, 8 ft. high, sometimes 
to 20 ft., glabrous: Ivs. oblong, shortly acuminate, pale 
green beneath, 3-6 in. long, sometimes crowded beneath 
the fls.: clus many-fld.: calyx minute; corolla 
broadly campanulate, with oval crisped lobes, rosy pur- 
ple or pink, paler towards the center, spotted yellow 
within, about 2 in. across, rich carmine in bud; sta- 
mens 10, with purple anthers: ovary with appressed 
silky hairs. May, June. Calif. to Ore. B.M. 4863.— 
Var. Washingtonianum, Zabel (2. Washingtonianum 
and probably &. Californicum, var. marimum, Hort.), 

is not much different, but has yellow anthers; it bas 
proved as hardy as I. Catawhbiense. 

2. Catawbiénse, Pursh. Figs. 2109, 2110. Shrub, 6 ft. 
high, rarely 20 ft.: lvs. rounded at base, oval to oblong, 

usually obtuse and mucronulate, glaucous beneath, 3-5 
in. long: clusters many-fld.; pedicels rusty pubescent: 
corolla broadly campanulate, with broad roundish lobes, 
lilac-purple, about 1%¢ in. across: ovary rusty tomen- 
tose. June. Va. to Ga., in the mts. B.M. 1671. L.B.C. 
12:1176.—One of the most beautiful of native shrubs, 
covering extensive tracts of land in the southern Alle- 
ghanies. Hardy as far north as New England. 

3. méximum, Linn. Great Lauren. Fig. 
Shrub or small tree, attaining 35 ft.: lvs. 
mostly acute at base, narrow-oblong or 
lanceolate-oblong, acute or shortly acumi- 
nate, whitish beneath, 4-10 in. long: clus- 
ters many-fld.; pedicels viscid: ealyx-lobes 
oval, as long as ovary; corolla campanulate, 
deeply 5-lobed with oval lobes, usually rose- 
colored, spotted greenish within, about 1% 
in. across: ovary glandular. June, July. 

N.S. and Ont. toGa. B.M.951. Em. 2:435. 
Mn. 1:1 and 3, p. 22. D. 16.—This is one of 
the hardiest species, being hardy as far 
north as Quebec and Ontario. Three vars. 
have been distinguished: var. élbum, Pursh 
(R. Pirshii, Don), with white fls.; var. 
purpireum, Pursh (R. purpirenm, Don), 
with purple fls., and var. réseum, Pursh, 
with pink flowers. This species and the 
former are now often extensively used in 
park-planting and taken by the exr-loads 
from the woods. If properly handled and 
taken from a turfy soil with a sufficient ball of earth 
around the roots, they are usually successfully trans- 
planted, i 

4. Ponticum, Linn. Shrub, 10 ft. high: Ivs. elliptic 
to oblong, acute, pale green beneath, 3-5 in. long: clus- 
ters many-fld.; pedicels longer than fis. : calyx-lobes as 
long as ovary, the lower ones half as long; corolla cam- 

2111. 
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panulate with oval lobes, purple, spotted brownish with- 
in, about 2 in. acro: ovary glundular. May, June. 

B.M. 650.—This species Spain, Portugal, Asia Minor. 
is less hardy than the two preceding and now rarely 
found in cultivation in its typical form. Var. album, 
Hort., has white flowers. There are also vars. with va- 
riegated and one with purplish leaves. 

5. azaleoides, Desf. (2. frdgrans, Hort. R. odordtum, 
Hort.). Hybrid between Jv. Ponticum and Azalea nu- 
diflora. Shrub, a few ft. high: lvs. leathery but thin, 
elliptic to oblong, acute at both ends, dark green above, 
paler beneath, sometimes pubescent when young: fis. 
funnelform-campanulate, pinkish or whitish, fragrant, 
1%-2 in. across; calyx with ciliate lobes. May, June. 
—Of garden origin. There are many allied forms of simi- 
Jar origin described under different names. The name 
Azaleodendron has been proposed as a generic name for 
the hybrids between Azalea and Rhododendron. 

6. arboreum, Smith. Fig. 2112. Large shrub or tree, 
attaining 40 ft.: lvs. oblong to lanceolate, acute, rugose 
above, distinctly veined and whitish or ferrugineous- 
tomentose beneath, 4-6 in. long: clusters dense, pedi- 
cels short: calyx minute; corolla campanulate, blood- 
red, pink or white, usually spotted, 1-14% in. across: 
ovary ferrugineous-woolly or mealy, usually 7-9-celled. 
March-May. Himalayas. B.R. 11:890. P.M. 1:101.— 
Var. album, DC. (2. dlbum, Sweet, not Blume). Fs. 
white, spotted purple: lvs. ferrugineous beneath. 
8.B.F.G. 5:148. Var. cinnamémeum, Lind]. Fls. white, 
slightly blushed, darker spotted than the preceding: 
lvs. cinnamon-brown beneath. B.R. 23:1982. Var. lim- 
batum, Hook. Fls. with rosy limb and white throat, 
blotched purple at base: lvs. white beneath. B.M. 
5311. Var. Kingianum, Hook. (&. Hingidnum, Watt.). 
Shrub: lvs. broader, strongly bullate, very dark: fis. 
deep scarlet; filaments rose-colored; calyx larger. G.C. 
ILL. 26:306. Var. Nilagiricum, Clarke. FIs. rose-colored 
to deep crimson, spotted: lvs. ferrugineous beneath. 
B.M.4381. Gn.36:710. Var. puniceum, DC. Fls. purple 
or scarlet: lvs. white beneath. Var. Windsorii, Voss 
(R. Windsorii, Nutt.). Fls. deep erimson-scarlet; 
calyx with elongated lobes: Ivs. white beneath. 
B.M. 5008. 

7. Caucdsicum, Pall. Dense low shrub, 2 ft. high, often 
with procumbent branches: Ivs. oval-oblong or narrow- 

2109, Flower-bud of Rhododendron Catawbiense (X %). 
These buds are full-formed in the fall. 

produced, the bush will not bloom the following spring. 
Unless these large terminal buds are 

elliptic, acute, dark green above, ferrugineous tomen- 
tose beneath, 2-4 in. long: clusters 7-10-fld.; pedicels 
short: calyx minute; corolla funnelform-campanulate, 
with emarginate rounded lobes, pink to yellowish white, 
spotted greenish within, 14% in. across. June, July. 
Caneasus. B.M. 1145.—A dwarf, quite hardy species; 
late-flowering. Var. flavidum, Regel. Fils. straw-col- 
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ored, spotted greenish within. Gt. 16:560, Var. stramin- 
eum, Hook., is similar, ae with fulvous spots. B.M. 
3422. Var. roseo-album, Briot, with blush fls., changing 
to white, and var. splendens, Briot, with deep pink fs., 
are said to bloom very early and may be hybrids. RH, 
18682311. : 

8. brachycarpum, Don. Shrub, 4 ft. high, sometimes 
10 ft.: Ivs. oval to oblong, rounded at both ends, mu- 
eronulate at the apex, bright green above, whitish or 
ferrugineous-tomentulose beneath, 2!s-6 in. long: fs. 
in dense clusters, short-pedicelled; calyx-lobes short; 
corolla campanulate, creamy white, spotted greenish 
within, 1%—2 in. across. June. Japan. G.F. 1 
Has proved quite hardy, but is yet rare in cultivation. 

9. Metternichi, Sieb. G Zuce. Shrub, 4 tt. high: lvs 
oblong or oblong-lanceolate, narrowed at both ends, 

acute or obtuse, ferrugineous-tomentose beneath, 3-6 in. 
long: clusters 8-15-Ad.; ealyx minute ; corolla eam- 
panulate, 5-7-lobed, rose-colored, spotted purple SS 
11-2 ssiostaumens 10-14.) May, June. Japan. 2 in. acr 

$.Z.1:9.—Like the preceding hardy, but rare in cultiva- 
tion. 

10. campanulatum, Don. Shrub, attaining 16 ft.: Is. 
elliptic to elliptic-oblong, usually rounded at both ends, 
ferrugineous-tomentose beneath, 3-6 in, long: clusters 
many-fld.; pedicels short: calyx -lobes short ; corolla 

campanulate, pale purple or pale lilac or almost white, 
with few purple spots, 2 in. across. June. Himalaya. 
BM. 3759. 1.3.0, 20:1944, SBP. GIT 34k, Gn. 48, 
p. 108.—This is one of the hardiest of the Himalayan 
species. Var. erugindsum, Nichols. (R. wruginosum 
Hook. f gor Lys. with verdigris-colored tomentum be 
neath. Var. Batemani, Nichols. (R. Batemani, Hook.). 
Ot more robust habit and with larger flowers. B.M. 

Var. Wallichii, Hook. Lys. with lax, often cadu- 
cous tomentum, and with densely woolly petioles: co- 
rolla more highly colored. B.M. 4928. 

11. jasminiflorum, Hook. Small shrub: Ivs. subver- 
ticillate, obovate to oblong, acute, glabrous, lepidote be- 
neath, 1? in. long: clusters many -fld.; pedicels 
short: calyx minute; corolla almost salver- -shaped, with 
the tube 2 in. long and spreading limb, fragrant, white, 
blushed outside below the limb, the anthers forming a 
red eye; style shorter than stamens, included. Winter. 
Java, Malacca. B.M. 4524. I.H. 6:203.—A distinct spe- 
cies, very unlike other Rhododendrons ; it requires a 
warm greenhouse, 

12. ferrugineum, Linn. Shrub, 2 ft. high, glabrous: 
lvs. elliptic to oblong-lanceolate, acute, densely lepidote 
beneath, 1-2 in. long: clusters many-fld.: calyx-lobes 
short; corolla funnelform -campanulate, with the tube 
about twice as long as limb, pink or carmine, about 1% 
in. across. June-Aug. Mts. of middle Eu. L.B.C. 
1:65. Gn. 29, p. 358.—Dwarf, hardy shrub, handsome 
for rockeries. Var. album, Sweet, has white flowers. 
8.B.F.G. IL. 3:258. 

13. hirsttum, Linn. Shrub, 3 ft. high, with hirsute 
branches: lvs. oval to oblong, ciliate, light green and 
glandular -lepidote beneath, 1 in. long: clusters 
many-fld.; calyx-lobes as long as ovary; corolla similar 
to that of the preceding, lobes shorter. June, July 
Alps. L.B.C. 5:479. B.M. 1853.—Much like the preced- 
ing. but usually thrives better in cultivation and does 
not dislike limestone soil. 

14. punctatum, Andr. (RA. minus, Michx.) Shrub, 6 
ft. high, with slender spreading or recurving branches: 
lvs. oval- or oval-lanceolate, acute at both ends, gla- 
brous above, glandular -lepidote beneath, 2-5 in. long: 
clusters rather few-fld.: ealyx short: corolla broadly 
funnelform, with obovate rounded and slightly undu- 
late lobes, usnally pale rose and spotted greenish with- 
in, about 1 in. across. June-Aug. N.C. to Ga. BM. 
2285. B.R.1:37. Hardy.—Var. album, Hort. Fls. white. 

15. arbutifolium, Hort. (2. duphnoides, Himmondi, 
and olewfolinm, Hort. R. Wilson’, Hort., not Nutt.). 
A hybrid of R. ferruginenm and punctatiom, Dense 
shrub, 4 ft. high: Ivs. elliptic to elliptic - lanceolate, 
acute at both ends, 1%-3 in. long: fis. similar to those 
of R. ferruginenm, but larger. June, July.—Of garden 
origin. Handsome hardy shrub, perhaps best known 
under the name F. Wilsoni; this name, however, had 
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been given previously to another hybrid between two 
Himalayan species and should not be used for this 
form. 

16, myrtifolium, Lodd. (f. ovalifolinm, Hort. R. 
ovdlum, Hort., not Hook.). Hybrid between R. puncla- 
tum and hirsutum, much like the preceding, but lvs. 
generally smaller and broader, less densely lepidote be- 
neath, 1-2o in. long, sometimes sparingly ciliate when 
young: tls. longer pedicelled and calyx-lobes narrower 
and longer. June, July. L.B.C. 10:908.—Originated in 
the nursery of Loddiges 

2110. Rhododendron Catawbiense (x 3). 

17. Keiskei, Miq. Low, sometimes procumbent shrub: 
lvs. elliptic to lanceolate, acute, dull green above, lepi- 
dote beneath, 144-3 in. long: clusters 2-5-fld.; calyx 
minute; corolla broadly funnelform, divided to the mid- 
dle into rounded lobes, pale yellow, lt. in. across; sta- 
mens much exserted. May. Japan.—Huardiness not yet 
determined. 

18. mucronulatum, Turez. (R. Dahtricum, var. mu- 
cronuldtum, Maxim.). Upright shrub attaining 6 ft.: 
lvs. elliptic to oblong, acute at both ends, slightly erenu- 
late, sparingly lepidote on both sides, bright green above, 
pale beneath: fils. 3-6, short-pedicelled; corolla funnel- 
form, almost without tube, divided to the middle into 
oval rounded lobes, rose-colored, 1-1?5 in. across. March, 
April. Dahuria, N. China, Japan. G.F. 9:65.—Hardy 
shrub valuable for its very early fls. (it is the earliest of 
all hardy Rhododendrons), and for its handsome scarlet 
fall coloring. 

19. Dahuricum, Turez. (Azalea Duhitrica. C. Koch). 
Closely allied to the preceding but Ivs. smaller, oval to 
oval-oblong, obtuse at both ends, revolute at the margin 
and ferrugineous beneath: we 1-3. March, April. ery 
Dabhur., Camsebatka. B.M. 17:636. L.B.C.7:605. G.C. 
Il. 17:295; III. 12:701.—Var. sempérvirens, Sims (var. 
atrovirens, Edw.). Lys. dark green, almost persistent: 
fis.violet-purple. B.M.1888. B.R.3:194. L.B.C.16:1584. 

20. prwecox, Carr. Hybrid between &, ciliatum and 
Dahuricum, Low shrub with persistent, elliptic or oval 
lvs., sparingly ciliate or glabrous, ferrugineous-lepidote 
beneath, 1-2 in. long: clusters few-fld.: calyx-lobes 

rate, ciliate; corolla broadly funnelform, pale purple 
or lilae, 146 in. across. March, April. Of garden origin. 
RH. 18683210. Gn38:761. GeCe Il. 17:295; TT. 12: 771. 
Less hardy than the preceding species but handsomer. 
Here belongs also Early Gem, with larger es e-lilae fis. 
and the lvs. somewhat more ciliate. G.C. 1336. 

Great numt of names of Rhododendrons are to be found 
in current literature, but the plants may be unknown in the 
American trade. The following list will explain most of these 
names. Some of them belong to Azalea, although they 
may not be accounted for under that genus in this work. 
R. Afghanicum, not Aitch. & Hemsl. = R. Collettianum.—R. 
albiflorum, Hook. = Azalea albiflora.—R. album, Blume. 
Small shrub: lvs. oblong-lanceolate, ferrugineous-lepidote be- 
neath, 38-4 in. long: fls. rather small, campanulate, yellowish 
white. Java. B.M. 4972. Tender.—R. Altaclarénse, Lindl. 
Hybrid of R. arboreum with R. Catawhiense * Ponticum. Els. 
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bright crimson in dense heads. B.R.17:1414.—R. amcenum. 

Planch.= lea amcena.—i. Anthopogon,D. Don. Low shrub: 

lvs. elliptic-oblong, ferrugineous- lepidote beneath, 14 in. long: 

fls. small, funnelform, yellowish white, 2 g; stamens 

included. Himalayas. B.M. st Almost hardy.—Jt. arbor 

cens, Torr. = Azalea arbc cens.—ie. argénteum, f. Hook. = 

R. grande.—R. Aticklandi, Hook. f. =k. Ceathanam, var. 

Aucklandi.—R. balsaminceflorun, “Hort. Hybrids of the Java- 

nese group, with double pink) yellow and white 4s, G.C. II. 

18-230 and III. 12:769. Gt. 37, p. 265. The name has also been 

used for a double form of Apale a Indica, see A. Indica, var. 
rositlora.—R. barbatum, Wall. Tree, attaining 60 ft.: lvs with 

setose petioles, elliptic-oblanceolate, gl: vbrous and pale beneath, 

-7 in. long: fis. deep red, eampamulate, 1'sin. across, in dense 

ile Himal. F.S. 5:469-472. Var. Smithii, C uke. Lvs. 

ferrugineously subtomentose beneath. B.M. 5120. _R. bicolor, 

Don = Azalea nuditlora.—&. blandfordiaflorum, Hook. Slen- 

der shrub, 8 ft. high, allied to R. cinnabarinum : lvs. oblong- 

lane eolate, ferrugineous-lepidote beneath, 2-3 in. long: | fls. 

th cylindrie tube, brick- or orange- red, ‘Yellow 
ale 
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within, 2% in. long. Himal. B.M. 4930. F.S. 11 
3:112. B.H.7, p. 47. GC. 1 and 1871:236, Gn. D: 

R. cinnabarinum).—f, Bodthit, Nutt. Shiub, 6 ft. high, often 

epiphytal: Ivs. ovate-oblong, or oblong- lanceolate, hirsute 
above when young, minutely lepidote beneath, 4-5 in. long: fils. 
in dense elusters, campanul ite, yellow, 1/4in. across. Himal. 
B.M. 7149. IH. 5:174.—R. Brookeanum. Low shrub, often 
epiphytal, with glabrous purple branches; lvs. oblong- janceo- 
late, pale beneath, 6-9 in. clone: fis. funnelform- campanulate, 
orange- or golden yellow, 2 n. across. Borneo. B.M. 4935. 
FS. 5, p. 477 and 12:1238: GC. TIT. 9:621.—R. calendu- 

2111. Rhododendron maximum (x 34). 

laceum, Torr.= Azalea calendulacea.—l. calophyjllum, Nutt. 
Shrub, 3 ft. high: Ivs. oblong-ovate or elliptic, glossy above, 
lepidote beneath, . long: fls. 4-5, tubular-campanulate, 

, slightly i ny 3 in. aer Himal. 
B.M. 5002. F.S » Hook. f. Shrab, 
6 ft. high, often pereet tal: is 
lepidote beneath, 2-3 in. long: 
campanulate, white or slightly tinged 
mens 16, Himal. B.M 

ee medic elled: “broadly 
rose, 114 in. across 

: 2.—R. campylocarpum, Hook. f. 
Shrub, 6 ft. high: lv “cliptie, obtuse, mue ronulate, glabrous 
and glaucous beneath, 2in. long: tis. several, campanmul: ute, 
yellow, fragrant, to Sin, across. Himal. B.M. 4968. Gn. 
54:1186. G.C, IT. 21:838; TIL. 11:501 and 12:699.—R. Canadénse, 
Dipp zulea Canadensis, described on p. 122, Vol. L—R. 
Javroni, André. Hybrid of R. formosum and Veitchi. Fls. 

white, usually slightly tinged rose, { runt, 344 in. across. 
RH. 1885:60.—R.  Champione, zalea Champion, 
O. Ktze. It seems not yet introduced. B.M. 4609.—R. chruys- 

anthum, Pall. Low shrub, 2 ft. high: Ivs. elliptic-oblong, acute, 
1-2 in. long, ferrugineons beneath: tls. few, slender-pediceled, 
broadly campanulate, yellow, 1's in. across. Siberia, Kams- 
chatka. ardy.—&. ciliatum, Hook, f. Small shrub, 2-4 ft.: 
lvs. elliptic uminate, pilose above, ciliate, pale and lepidote 
beneath, 2 in. long: a several, ¢ ampanul: ite, pale purple, 14 in. 
across. Himal. P.| ar. roseo albom, Hook. 

; white, tinge ag rose, B.M. 4648. F.S.8:766. Gt. 16:5 
Rk. ciliicalys Franch. Small shrub: lvs. elliptie-obo 

cuminate, ciliate, pale and lepidote ber Pane fis. 7 
campanuiate, white, 2 in. across. Yunnan. R.A. 18% 
cinnabarinwn, Hook, tf. Slender-branched shrub: 
to elliptic- lanceol: ute, lepidote beneath, 2-3 in. lon 
nodding, tubular- -campamul: ule, rose-orange or brie 

long. Himal. Var. pallidum, Hook. Lys. glaucous ors 
fls. pale rose, spotted red within. B.M. 4788. Var. Roylei, 
Hook. Lys. ferrngincous beneath: fls. larger, of bright ‘olor, 
Gn, 44:940. G.C. ID. 21:765 and TIT. 1:2709.—2R. eli num, 
Hook. Hybrid of R. arboreum album and Catawhiense, Fls. 

BOL 

x elliptic 
fis. many, 
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wes blushed and spotted carmine. B.M. 4478.—2. citrinum, 
Hassk. Small shrub: lvs. elliptic-oblong, obtuse, lepidote and 
pile beneath, 1+ in. long: fls. several, nodding, ¢ ampanulate 
pile yellow, #4in. long, fragrant. Java. B.M. 4797. 
LR. Collettianum, Aitch & Hemsl. Shrub, 10 ft. high: 
tic-lanceolate, brownish lepidote beneath, 1-3 in. 
short-pedicelled, funnelform, white, Lin. long. Afghan, .M, 

Tol. GC. TL. 4:297.—R. Cunninghami, Wort. Hybrid of R. 
arboreum, var. cinnamomeum and R. maximum, var. album. 
Fls. white, spotted purple. Moore, Gard. Mag. Bot. 1851:121. 
Not to beconfounded with R. Cunningham’ White, avariety or 
hybrid of R. Caucasicum, which is a dwarf and hardy shrub, 
much used in Germany as a stock for grafting hardy varieties. 
R. Dalhousie, Hook.f. Straggling shrub, attaining 8 ft., often 
epiphytal: lvs. elliptic, rusty-lepidote beneath, 4-5 in. long: 
fls. campanulate, yellow, changing to white, fragrant, 
d'yin. across. Himal. B.M. 4718. Gn. 28:511. B.S. 5:466-68. 
Gin. 48, p. 108. Remarkable for the large, lily-like fragrant fls. 
A double-fld. variety is figured in Gn. 13, p. 517. R. Dalhousi:e 
hybridum (B.M. 5322) is a hybrid with R. formosum and R. 
Dalhousiw Vie anu (F.S. 23:2466), a hybrid with R. 
Nuttallii—R. Daviesi, Hort. Hybrid of R. Javanicum and re- 
tusum, with tubular orange- red fils. F.M. 20:474. Not to be 
confounded with Azalea Daviesi, see Vol. I, p.120.—R. décorum, 
Franch. Shrub: lvs. oblong-ovate, glabrous, glaucous beneath: 
fils. broadly campanulate, white or pink, to 2 in. acro 
mens 16. Thibet, Yunnan.—f. Delavayi, Franch. Tree: lvs. 
oblong-lanceolate, rufous-tomentulose beneath: fls. in large, 
dense heads, deep red, broadly campanulate, 1 in. across. 
Yunnan.—i. Edgeworthii, Hook. f. Straggling shrub, often 
epiphytal: lvs. ovate-lanceolate, blackish green and reticulate 
above, ferrugineous-tomentose below, 3-4 in. long: fis. few, 
broadly cempanuli te, white, tinged Hoss with broad, waved 
lobes, 4% in. acro Himal. B.M. 4936. FS. 8: 797-98.—R. 
eximium, Nutt. R. Faleoneri, var. eximium.—R. Falconeri, 
Hook. f. Shrub or tree, attaining 30 ft.: lvs. elliptie or obo- 
vate, rusty-tomentose beneath, 8-10 in. long: fls. many, cam- 
panulate, 8-10-lobed, white, with a dark purple blotch within, 
1-2 in. across. Himal. B.M. 4994. P.S.5 30; 11: 1166-67. 

358. Gn. 48, p. 103; 49, p. 441. G.C. IIL. oe 749, Remarkable 
ts very large lvs., sometimes to 1's ft. long. Var. eximium, 

Hook. Fs. rose- colored and not spotted.—Jv. fastudsum, var. 
tlore pleno, Vanhoutte. Hybrid of R. Catawhbiense and R. Pon- 
ticum. Fls. 1 -purple, semidouble. F.S. 2:143. Almost 
hardy.—R. Férrere, Tate= Azalea Farrere.—I. flavum, Don 
=A. Pontica.—R. Fordii, Hemsl. Shrub: _lvs. lanceolate, 
glabrous, 2-3 in. long: fis. few, pure white, 14%in. across. 
China.—R. formosum, Wall. (R. Gibsoni, Paxt.). Slender 
shrub, 8 ft. high: lvs. oblong-obovate, ciliate, pilose above, 
glaucons and lepidote beneath, 1-24 in. long: fis. few, funnel- 
form-ecampanulate, white, tinged pink, 14-2 in.aeross. Hima- 

a B.M. 4457, P.M. 8:217. G.C. III. 17:711.—R. Fors- 
inum, Hort. Hybrid of R. Edgeworthii and Veitchii. Fls. 

large, white.—R. Fértunei, Lindl. Shrub, 12 ft. high, with stout 
branches, glabrous: Ilvs. oblong, acute, glaucous beneath, 
5-7 in. long: fls. many, broadly campanulate, 7-lobed, rosy 
lilac; stamens 14. B.M. 5596. Almost hardy.—f. fulgens, 
Hook. f. Allied to R. campanulatum, but smaller: fis. deep 
blood-red, in a dense head. Himal. 17. FS. 8:789.—2. 
Gibsoni, Paxt. = R. formosum.—R. glaticum, Hook.f. Small 
shrub, 3 ft. high: lvs. elliptic-oblong, lepidote, glaucous be- 
neath, 2-4 in. long: 8, campanuli ute, rose-colored, 1% in. 
across. Himal. B.M. 4721. F.S.7:672.—R. grande, Wight (R. 
argenteum, Hook. f.). Tree, to i ft.: lvs. oblong- obovate, 
acute, glabrous, white beneath, 8-12 in. long: fis. ina dense 
head, campanulate, 5-8-lobed, rosy at first, changing to white, 

3 i S Himal. B.M. 5054. Gn. 4s: eee 47 
uppl. June 10; IIT. 58 (suppl.); 27: 

p. 197, Var. roseum, Hook. Fls. rose- colored. 
Griffithiaiem, Wight. Shrub, 8 ft. high, glabrous: lvs. oblong, 
pale beneath, 6-12 in. long: fis. 4-6, bro: udly eampanulate, white, 
fragrant, 3 in. across or more. Himal. Gt. 15:517. Var. 
Ancklandi, Hook. Fis. 7 in. across. B.M. 5065. Gn. 20:303. 
R.H. 1855:81. G.C, IT, 22:657; ILI. 12:697. Remarkable for its 
very large fls.—I. Halopednum, André. Hybrid of R. arbo- 
renm and Griffithianum. Fls. large, blush. R.H. 1896:428.—R. 
Harristi, Hort. Hybrid of R. arboreum and Thompsoni. Fls. 
deep crimson, spotted within.—R. Hédqgsoni, Hook. f. Shrub 

or small tree, attaining 20 f lvs. narrowly obovate-oblong, 
whitish or brownish tomentose beneath, 8-18 in. long: fls. ina 
dense head, broadly campanulate, pale purple, 2 in. across. 
Himal. BM. R.H.1855:421; 1866:191.—R. Hookeri, Nutt. 
Shrub, 14 ft. h lvs. oblong-oval, glabrous, glaucous below 
and spar ingly chatty on the veins: fls. campanulate, deep erim- 

son 1-l¥ yin. acro alyx cup-shaped. Himal. B.M. 4926. 
Indicum, Swe Azalea Indic R. irrordtum, Franch. 

Sarah several feet high, glabrous: lys. ob long to oblong: Janeeo- 
late, pale beneath, 3-4 in. long: fls. many, funnelform-cam- 
panulate, 1s in. long, white, tinged pink. Yunnan. B.M. 7361, 
—R. Javanieum, Blue. Laree shrub, glabrous: lvs. elliptic 
to oblong, acute, minutely lepidote beneath, 3-6 in. long: 

many, funnelform, orange-yellow to brick-red, 2 in. acro 
OUoT, A layan “Archipel. and Penins. B.M. 4336, F 3.94 ie 

B.M. 6948.—R. 

76. P.M. 15:217.. Var. tubiflorum, Took. Lys. 
’ ys fis smaller and with longer tuhe, s: vlmon- pink. B.M. 
6850.—R. Jénkinsi, Nutt.=R. Maddeni.—R. Kamschaticum, 
Pall. = Azalea Kamschatiea.— RR. Aéndrickii, Nutt. Large 
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shrab: dys. lanceolate, acuminate, 
d-Fin. long: tls. many, campanulate, bright searlet, 2 in. across. 
Himatl. Jatifolinm, Hook. Lys. breader, oblong Innceo- 

1 Uar pubescent beneath when young. BM. 5129.—1" 

glabrous, pale beneath, 

Wats. Hybrid of R. Griffithianum and Hookeri 
in loose heads, crimson, pink or wmost white, Gn. 
21189. GC. LIL. 25:291.—R. Keysii, Nutt. Shrub, 

high, with fermagineous branches: lws. elliptie-laneeo 
es el: tbrous, pale and sparingly scaly beneath, 3-4 in. long: 
fls. many, tubular, with short ercet lobes, brick-red, 1 in, long 
July. Himal. BoMA875, FS. 11:1110, Gt.1 Gn, 48,7.106.— 
RK. Kotschvi, Simk.(Ramyrtitolium,Sehott & Kotschy not Lodd.). 
Low shrub: lvs. oblong- Che ate, obtuse, mueronulate, shining 
above. ferrugineous-lepidote beneath, ts-L in, long: tls.few,tubu- 
lar-funnelform, with ae tube outside pubes ‘ent, inside villous, 
earmine a in. long: style shorter than ovary. Jal ‘arpathian 
Mts. Gn. S6. p. 159. Reichenhb. Ie. Plor Germ ed lat, tess 25 
—Rk. laeieum Franch. Tree: lvs. cordate, elliptic-ovate to- 
mentulose beneath: ths. in dense heads, broudly eampanul: us) 
G-lobed, white, l in, across. Yunnan.—h. landtum, Hook. 
Shrub or small tree: lvs. obovate to obovate-oblong, with 
tawny woolly tomentum beneath, and also above when young, 

5 in. long: tls. G-10, broadly campiauntite, yellow, spotted red 
within, 2-2'5 in. aeross. Himal. 1, 68 .H. 1 
Almost hardy.—R. lancifoliian, Moene h=R. Ponticum.—f. 
laneifolivm, Hook, f.=R. barbatum. Le. Lapponicum, Wahl. 
Depressed shrub; Iws. oval or oblong, obtuse 2 in, long: 
he 3-6, broadly mpanulate, purple, bs oss; stamens 

July. Mts. of N. Amer., N. Eu., N. Asia. B.M. 3106. 
th udy.—R. ledirolitum, Don = Azalea rosmarinifolia.— 2. lepi- 
dotiun, Wall 
high: lvs. 
neath, }. 

Slender shrub, 4 ft. 
iwous-green, lepidote be- 

3, sometimes muny, slender-pedi- 

CR. elaeagnoides, Hook. f.). 
obovate to linceolate, 

1's in. long: fls. 1 
celled, broadly campanulate, yellow or dull purple, spotted 
within, bein, acros umens usualy 8. Himal. B.M. 4657. 
Gi. 152159. (Gas Lh? Var. chloranthum, Hook, (R. salig- 
mum, Hook. f.). Fls. greenish or ais y potted greenisl 
lvs. narrow. Var. obovatum, Hook. Fls. dark purple, larger: 
Ivs. obovate.—R. leucanthum, Bunge R. vosmarinifolia, var. 
alba.—R. linearifoliian, Sieh. & Zue Azalea linearifoliz 
R. Lobbi, Veitch. 
elliptic-oblong: 

Slender shrub, allied to R. Malayanum: lvs. 
fis. almost salver-shaped, with slender, curved 

tube, bright crimson. Winter orneo, The R. Lobbianuin, 
T. Moore (F.M. 1:10), belongs to R. Brookeanumn.—R. Liis- 
combet, W. Wats. Hybrid of R. Portunei and Thomsoni. Fls. 

macranthuim, Don = Azalea 
Griff. = R. Dal- 

rose-red to crimson,—f&. 
Var, macrantha.—R. macrocarpos, 

large, 
Indi 
ppus PR. macrosépalum, Maxim. = Azalea macrosepala.— 

Maddeni, Hook. f. Shrub,to 8 ft.: lws. elliptic-lanceolate, 
agli lepidote beneath, 4-7 in. long: tls. 3, funnel- 
shaped, white, faintly blushed, to + in. stamens 1-20 

¢ B.M. 4805. 912. R.H. 18: Gt. 
Jenkinsi). Malayvaniwm, Jack. Small shrub or 
lvs. elliptic-lanceolate, red-brown- lepidote beneath, 

fls. few, salver-shaped, dull searlet, 44 in. long 
BM. 6045.—R. Ma st; Hort: Hy 

hybridam ¢ zans. Fls. 
49; III, y modestuint, 

lvs. Aina ybiong, greenish 

fine. 
7 (as R. 

alte: 
s-+ in. long: 
Winter. M : 
brid of R. Griflithianum and R 
large, white, Spo eteds GC. Tk 
Hook. f. Small shrub, glabrons: 
yellow and lepidote bene: ath. 2-3 in. long: fls. 6-10, broadly 
funnelform. pa pink, spotted red within, 1's in. across 
Himal. Bowl. T68G.—R. mole, Sieh. & Zuce = Azalea Sinensis 
—R. Moulimaineuse, Hook. Shrub: Ivs. elliptic-lanceolate 
glabrous, 4-5 in. long: fils. many, white, funnelform-campann- 
late, Lbo-2 in. across. Himal. BoM. 4904.—R. mafticolor, Miq. 
Small, slender shrub: Ivs. whorled, narrowly elliptie-lanceo- 
late, 2-3 in. long; fis. few, funnelform campanulate, Lin. long, 
yellow or dark 1 Winter. Sumatra. B.M. 6769. Tender 
The red-fld. form is distinguished as var, Curtisi, Hort. Gn 
Mop. 62.— Reo myrtifolium, Schott & Kotschy. not Lodd.= Rk. 
Ko yum, Hook. £. Small shrub. allied to R 
campanulatuin: lvys. obovate-oblong. whitish tomentose ¢ 
over at first, later glabrous above, 3-6 in. long: tls. broadly 
eampanulate, light rose-lilac at the base, within with 5 purple 

spots, 2in. across. Himal. B.M. 4750. Var. fulya, 
pent brownish tomentose; fls. deep purple-lilae : 
R Nobleanum, Lindl. Avon of ‘R arborenm and Caueasienn., 

. rosy crimson. - nudiflorum, Torr 
Azalea nuditlora.—R. NV vittaili, Booth. Shrub, sometimes epi- 
phytal, or tree 30 ft. high: Ivs elliptic-oblong. iewlate, pale 
and lepidote beneath, 6-12 in. long: fls. 4-12, broad funnelforin, 
white, tinged yellow within, fragr to 6 in. across; calyx 
large. Himal. B.M. 5146. F.S. 13:182 p. 106. 
IT. 20:49; TIT. 12 
occidentalis. -2. 
vatuin.—W. ee es 
R. ovatum, Planet 

6 (suppl.).—-h 
obovatuim, Hoo 

Hote “h 
ralea ov 

obtusit.— 
ini, Adams. Y. par 

Shrub, 3 ft. high, all oR. Lapponicum, but larger: lvs. not 
revolute at the m 1, larger: fis. larger, purple or white; 
style much longer than stame He Sibir., Kamsch., Japan, Gt. 

Slender shrub, 4 ft. high: lvs. 
Peete omentose beneath, 

in. long: fis. few, broadly eampanulate, white, about lin. 

across. Himal. F.S. 7:662. G.C. IT. 17:429.—R. ewalskii, 

Maxim. Allied to R. brachyearpum, but lvs. glabrous and pale 

green beneath: fls. white, spotted purple within. China. 

Hardy.—2?. pulchérrimum, Lindl. Hybrid of R. arborenm and 

:904.—R. pendulum, Hook. 
elliptic to oblong, acute 

14 
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k, paler in center, spotted. BOR. 21:1820, 

Simall upright shrub: Ivs. elliptic 
-l'oin. long: tls. from: axillary 

Cauncasicum. Fls. pink 
—R. racemosuin, branch. 
glaucous ne lepidote beneath, 
buds, crowded toward the end of branches, cmpanulate 

Tol 32¢ ral in. aeross, slightly fragrant. Yunnan. BOM. 7301. 
Gn. Bis, GeO. TLE, 1: —Lrettsum, Bennett. Shrub, 2 tt. 
high: lvs. obovate to obovate -oblong, glabrous, lepidote he- 

» bright 
JH. 

tubnlar-funnel-shaped, 
B.S) 10: 1044. 

. long: fis. 6-9, 
ein. long. ava. BoM. 4859. 

der. — Be Rhodora, Don Azalea Canadensis. — 2. 
rhombicum, Miq. alea rhombien,— Ze. Rotlissonti, Paxt. 
Small tree, 30 ft. high lied to R, ayhioveti and probably Va- 
riety: Ivs. oblong, wrinkled above, tawny-tomentose beneath: 
tls. in a dense he: sampanulute, deep blood-red. Ceylon 
PoP: den. Bans? Rh. Rovellii, Leroy. Hybrid of R. ar- 

s. vich crimson. RH. 1Mis:190 — 
uv. Roylei.—R. Russel li- 

arboreuam and Catuwhbieuse. Fis. 
91.—R. rubigindsum, Fravch. 

Rigid shrub, 3 ft. high: lvs. oval to oblong-lanceolate, densely 
ferrugineous lepidote beneath, 2-3 in. long: tls. few, broadly 
funnelform, bright rose-red, 1by in. across. Yunnan. B.M. 7621 
—R. salignum, Hook. = R.lepidotum, var. ehloranthum.—L. 
seabrifoliian, Franch. Small rigid shrub, hispid: Ivs. oblong- 

-eolate, ciliate, hispid above, pale and lepidote beneath, 
in. long: several few-fld. clusters at the end of branches: 

roudly campanul: ite, blush, lt, in. across. Yunnan. B.M. 
It, Schlippenbachi, M hlippenbachi.— 

emibarbatum, Maxim. uta. —R. serpy l- 
lifolium, Miq. = Azalea se rpyllifolium.—Jt. Sesteridnum, Hort. 
Hybrid of R. Been Ore und formosum. FIs. large, white.— 
Rh. Shépherdii, Nutt. Shrub: lvs. oblong-lanceolate, glabrous, 
pale beneath, in. long: fls.in a dense head, cumpanulate, 

and Dahurieum. 
i, Hook. = R. cin 

Hybrid of R 

boreuimn 
Le. Royle 
anim, Sweet, 
rosy crimson. 8.BLP.G. 

deep searlet, 2 in. across. Himal. B.M —R. Shilsoni, 
Hort. Hybrid of R. barbatum and Thomsoni. Fls. dull red, 
Gm: 5% p. 261.—R. Sinéuse, Sweet= Azalea Sinensis.—W. 
Smirnowt, Trautv. Shrub or small tree, 20 ft. high: lvs. ellip- 
tic -oblong, grayish white-tomentose beneath, : in. long: ils. 
in a compact head, broadly funnelform, rosy-lilac, spotted 
within, 3in. across. Cauc B.M. 7495. R.H. 
1899:500. G.C. IIT. 20:15. . Smithii, Sweet. Hybrid 

Fis. rosy purple. S.B.F.G. IL. 
1:50.—R. Smithi/, Nutt. = R. barbatum, var. Smithi.—R. Teus- 
mannii, Mig. Closely allied to R, Javanicuim: lvs. more shining, 
not lepidote beneath: fls. somewhat smaller, pale lemon-yellow. 

Y 
of R. arboreum and Ponticeum, 

Sumatra, Java.—R. Vhomsont, Hook. f. Shrub, 15 ft. high; 
lvs. Obovate-oval, glabrous, glaucescent beneath, 2-3 in. long: 
fl . 6-8, cz ampannliate deep blood-red calyx large. 
Himal. B.M.4997. R.H. 1855:121. 7:G88-690.— FR. triflo- 
rum, Hook. f. Shrub, 6 ft. high: lvs. ovate-lanceolate, glau- 
cous beneath and with ferrugineous sea 2-3 in, long: fs. 
mostly 3, slender-pediceled, proadly ecampaniat 
yellow, 2in. across. Himal. F.S.7: . GC. IL. 18 
TT. 80:193.—R. Tsehondskii, Mi Sin Azalea Tschonoskii.— 
KR. tubifloriim, DC.=R. Malay 

ly allied to Sinirnowi, 
Tuly Ca 

Ungerni, Trautv. 
calyx with longer 

mum,— Wf. 
Int fls. white: « 
asus. Gt. 37 

' vitehianum, 

3 imal, B.M. 
8 Re venistun, Swe et 

tun and ¢ Sine) asicum. Fls. rich pink. 8. BI 
i raatuim, f ender shrub: lvs. ia 

lanceolate, glaneous and senly beneath: fls. 1-2, from axillary 
Imds at the end of branches, funnelform, rose-colored, 144 in. 

ss. Himal. B.M FS. 14:1408. Var allun, Hort. 
Fls. white. R.H. 186 . viscosuain, Torr 

RR. Wighti, Hook. Shrub, attaining 14 ft 
vate-oblong, cinnamomeous-tomentose beneath, 6 
fils. many, campaniluate, llov potted red within, 2% 
across. Himal. F. Tinnanens 

ie 16. 
brid of R 
Lee 

olf Lis » Gn 

2 in, 
e, Franch. Up- 

right shrub: lvs. ¢ -lanceol: ite, ¢ iliate, pilose above, pale 
and sparingly lepidote beneath, in. long: tls. few, funnel- 
form, white, spotted blood-y cross. Yunnan. B.M. 7614. 

ALFRED REHDER. 

RHODOLEIA (Greek, rose and smooth; alluding to 
rose-like fls. and smooth stem). MHamameliddcew. A 
genus of 2 specics of small tender trees, one from China 
and the other from Java and Sumatra. Lys. evergreen, 
rlabrous, long-stalked: fils. about 5 together in a com- 
pi ict head, having the appearance of a single flower sur- 
rounded by bracts, hermaphrodite; petals of each flower 
turned toward the circumference of the head; stamens 
7-10: ovary of 2 carpels united at base; capsule several- 
seeded. 

Championi, Hook. A te onder tree: lvs. shining, coria- 
ceous, usually ovate, 4 in. long; petioles J?,-2 in. 

fl.-heads eesemblin » a semi-double Camellia, 12 
in. across, bright pink, each head surrounded by several 
rows of imbriecate bracts: petals 15-20 to each fl.-head. 
China. B.M. 4509.—Cult. in 8. Calif. 

long: 

F. W. BARCLAY. 
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RHODOMYRTUS (reek, vose-myrtie; from the rose- 
colored fls. of some species and the myrtle-like foliage). 
Myrticew. Five species of tender trees or shrubs, one 
of which is a promising fruit-plant known in the South 
as Downy Myrtle, and in India as the Hill Gooseberry. 
This is a handsome evergreen shrub growing 6 ft. or 
more high and covered with broad, glossy lvs. of great 
beauty. The pink, 5-petaled fils. are borne through sev- 
eral weeks in greatest abundance, and are larger than 
those of the peach. They resemble small single roses. 

RHODOMYRTUS 

The fruits are as big as cherries and taste like rasp- 

2112. Rhododendron arboreum ( 44). No.6. (See page 

berries. The color of the berries is dark purple and the 
flesh is sweet and aromatic. The fruits are produced in 
quantity and ripen for weeks, beginning in late summer. 
They are eaten raw or made into jam. The Downy Myrtle 
is recommended as a fruit-plant for Florida by the Ameri- 
ean Pomological Society and it is being tried in S. Calif. 
In the South it is generally known as Myrtus tomentosa. 

The distinction between Rhodomyrtus and Myrtus rests 
in the number of locules of the ovary. Myrtus is normally 
2-3-loculed, with many ovules in each; Rhodomyrtus has 
1-3 locules with spurious partitions, making the ovary 
appear 2-6-loculed, or it is divided into numerous 
l-ovuled, superposed locules. Myrtles have feather- 
veined foliage; the Downy Myrtle has 3-nerved Ivs. The 
Downy Myrtle is a native of India, Malaya and China; 
the four other species of Rhodomyrtus are Australian 
and not in cult. Other generic characters: Lys. oppo- 
site, 5- or 8-nerved: fls. axillary; calyx-lobes persistent; 
petals 5, rarely 4; stamens numerous, free; berry glo- 
bose or ovoid, with few or many seeds. : 

tomentosa, Wight (IWyrtus tomentosa, Ait.). Downy 
Myrtin. Branches downy above: lvs. elliptie or obo- 
vate, short-stalked, hoary below: peduncles shorter 
than the Ivs., 1-3-fld.: berry 3-celled: seeds com- 
pressed, forming 2 rows in cach cell. BoM. 250. 

E.N. Reasoner and W, M. 
See uleuled Cunadensis. RHODORA. 

RHODORHIZA (Greek, rose yool: the root and wood 
furnish the fragrant powder known as bois de rose). 
Convolvulacew, KR, florida is a tender subshrub, 6-9 ft. 
high, which bears white fils. something like a morning 
glory. The blossoms are about an inch across and last 
only a day, but a succession is maintained (in southern 

RHGO 

France) from early June till August. A striking fea 
ture of the plant is its terminal, panicled inflorescence. 
These panicles are often a foot high, 10 inches wide at 
the base and contain ut one time as many as 20 full- 
blown flowers and 100 buds. It is a native of Teneriffe, 
and has been introduced into southern California in 1901, 

Rhodorhiza is a group of about 7 species, all from the 
Canary Islands, which Bentham and Hooker regard as 
a section of the genus Convolvalus. The Rhodorhizas 
differ from typical Convolvulus in having the capsule 
by abortion usually I-seeded, and rupturing irregularly 
at the base instead of dehiscing hy 4 valves. They are 
prostrate or climbing herbs or erect subshrubs, some- 
times spinescent: lvs. entire, dentate, undulate or lobed: 

corolla broadly or narrowly bell-shaped; limb 5-angled 
or 5-lobed: ovary 2-loculed, 4-ovuled. 

florida, Webb. (perhaps more properly Convoélvulus 
fléridus, Linn.). Erect subshrub: lvs. persistent, alter- 
nate, lanceolate, stalked, entire: fils. long-peduncled, 
funnel-shaped, white, sometimes pinkish white. R.H. 
18923156. W.M. 

RHODOTHAMNUS (Greek, rhodon, rose, and tham- 
nos, shrub; small shrub, with rose-colored flowers). 

HLricacew, Dwarf evergreen shrub, with alternate, 
small, entire Ivs. and rather large pink fls., usually soli- 
tary at the ends of the branchlets. Charming little al- 
pine shrub, hardy north, but somewhat difficult to culti- 

vate. It thrives best in peaty, porous soil 
of constant, moderate moisture in a partly 
shaded situation, and is best suited for 
rockeries, Prop. by seeds or layers, also 
by cuttings of ripened wood under glass. 
Monotypie genus, allied to Kalmia, but 
anthers not in pouches: Ivs. alternate: 
sepals 5, half as long eorolla: corolla 
rotate, deeply 5-lobed; stamens 10, slightly 
longer than corolla: fr. a 5-celled, many- 
seeded dehiscent capsule. 

Chamecistus, Reichb. (Rhododéndron 
Chamecistus, Linn. <Adodéndron Cham- 
weitstus, O. Kuntze). Diffusely branched 
shrub, to 1 ft.: lvs. cuneate-oblong, acute, 
setosely ciliate, 4-% in long: fls. on slen- 
der, glandular-hirsute pedicels, solitary, 
rarely 2 or 3 at the end of the branchlets, 

1322.) light purplish pink, to 1 in. across. May. 
Alps of Eastern Eu. B.M. 488. L.B.C. 

WstGl.. FS, 19 21962 ALFRED REHDER. 

RHODOTYPOS (Greek, rhodon, rose, and, typos, type; 
alluding to the resemblance of the flowers to those of a 
single rose.). Rosdcew, Ornamental deciduous shrub, 
with opposite serrate lvs. and large white fls. solitary 
at the end of branchlets, followed by black and shining 
berry-like drupes persistent during the winter. A hand- 
some and distinct shrub, hardy as far north as Mass., 
with bright green foliage, conspicuous by its white fls. 
in spring and by its shining black fr. in autumn and 
winter. It thrives well in any good soil. Prop. by seeds 
and by greenwood cuttings under glass early in sum- 
mer, also by hardwood cuttings. Monotypie aus, al- 
lied to Kerria: Ivs. stipulate, opposite: fis. solitary, 
short-pedicelled; sepals large, half as long as petals, 
outside with 4 small alternate bracts; petals 4, orbicu- 
lar; stamens numerous; carpels usually 4, developing 
into black, dry, one-seeded drupes, surrounded by the 
large persistent cal 

kerrioides, Sieb. & Zuce. Much-branched shrub, usu- 
ally 3-6 ft. high (in Japan 15 ft.): lvs. ovate to ovate- 
oblong, acuminate, sharply and doubly serrate, silky- 
pubescent beneath when young, 119-3 in. long: fis. pure 
white, 11 in. across. May, June. 8.Z.1:99. B.M. 5805. 
Gt. 15:505. R.A. 1866, p. 480. Gn. 6, p. 229; 34, p. 159; 

43, p. 138. ALrrep REHDER. 

RHEO (name unexplained). Commelindeca. One 
species, from Mexico and the West Indies, R. discolor, 
Hance, known also as Tradescantia discolor, L’Her., 
T. spathacea, Swartz, and Ephemerum bicolor, Moench. 
B.M. 1192. From Tradeseantia the genus is distin- 
guished by having 1] ovule (rather than 2) in each locule 
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of the ovary. 2. discolor is a short-stemmed erect- 
growing long-leaved plant, not unlike a broad-leaved 
small Pandanus in habit. Fils. white, small and many 
ina boat-shaped spathe-like structure arising from the 
axil of the leaf and which is sessile or nearly so; sepals 
3, free, more or less petal-like; petals 3, soon withering; 
stamens 6. Var. vittata, Hook. (Trudescdntia discolor, 
var. vitlata, Mig. 7. discolor, var. vuriegata, Hook. T. 
variegata, Hort.),is the common form in eult. The lvs. 
are 8-12 in. long, dark purple beneath and longitudinally 
striped above with pale yellow. A striking plant for 
the warmhouse, or for the open in the South. B.M. 
079, FAS. 11:1169-70. Cult. as for warmhouse Tra- 
descantias. Tie HB 

RHOPALA. See Roupalu. 

RHOPALOSTYLIS (name refers to the elub-shaped 
spadix). Pulmdcee. Two species of pinnate palms, 
both of which are favorite conservatory palms and 
nearly always sold as species of Areca or Kentia. Hovw- 
ever, Rhopalostylis belongs to the large group in which 
the ovule is borne on the side and is more or less pen- 
dulous, while in Areca and Kentia the ovule is at the 
base and erect. From the 5 cultivated era listed 
under Hedyscepe (which see) Rhopalostylis differs as 
follows. sepals of staminate fls. awl-shaped to laneeo- 
late, not imbricated: stamens 6-12: pistillate fls. with 
short petals, valyate at the apex. The two speci 
spineless palms with medium ringed caudices: 
minal, equally pinnatisect; segments equidistant, numer- 
ous, narrowly sword-shaped, acuminate, the margins not 
thickened, recurved at the base, the midveins promi- 
nent, with 1-3 nerves on each side; rachis concave above, 
scurty; petiole very short; sheath elongated: spadices 
short, spreading, with avery short, thick peduncle, and 
fringed, rather thick, densely-fld. branches: spathes 2, 
symmetrical, oblong, flattened, the lower 2-winged: 
bracts adnate to the flower-bearing are subulate at 
the apex: bractlets scaly: fls. medium: fr. small or 
medium, ellipsoidal, smooth. 

sapida, H. Wendl. & Drude (Areca sdpida, Soland. 
Féutia sdpida, Mast.). Stem 6-10 ft. high, 6-8 in. in 
diam., cylindrical, green: Ivs. 4-6 ft. long, pinnate: 
segments very narrow, linear; margin replicate ; 
nerves, midrib and petiole covered with minute scales: 
fls. pale pinkish: fr. brown. New Zealand. B.M. 5139. 

Bateri, H. Wendl. & Drude (Avréca Bateri, Hook. 
Réntia Baieri, Seem. Seafdrthia robusta, Hort.). 
Stouter and taller than R. sapida: lvs. larger and 
broader; segments linear-lanceolate, acuminate; nerves, 
midrib and petiole sparsely scaly: fls. white: fr. more 
globose, scarlet. Norfolk Isl. I.H. 15:575. B.M. 57: 

JARED G. SMITH. 
RHUBARB, or Pie-plant (see Rheum), com- 

monly grown by division of the roots, and this is the 
only method by which a particular type can be in- 
creased. Propagation from seed, however, often proves 
satisfactory, and always interesting, as the seedlings 
vary greatly. The seed germinates easily, and if 
started early the plants become fairly large and strong 
the same season. Although the crop is so easily pro- 
duced, and so certain and regular after a plantation has 

once been started, it is one of the most profitable of 
market-garden crops, even in small places and neigh- 
borhoods. A large number of home gardeners are still 
without it on their premises, although everybody seems 
to want Rhubarb pie as soon as spring opens, this plant 
giving the first available material in the year for pics. 
Rhubarb delights in extremely rich soil. Very large 

and brittle leaf-stalks cannot be secured except from 
soil that is really ‘filled with manure to overflowing.” 
The seedlings, however, may be started in any good 
clean garden soil. Sow seed in early spring, in rows a 

foot apart and not over an inch deep. Thin the plants 
promptly to stand a few inches apart in the rows, and 
give the same thorough cultivation allowed to other 
garden crops. In the following fall or spring take the 
seedlings up, and set them in the well-prepared perma- 
nent patch, not Jess than four feet apart each way, and 
cultivate frequently during the entire season. Ten to 
twenty plants will supply the demands of one house- 
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hold, possibly with some to spare for the neighbors. 
In spring of the next year the stalks may be pulled 
freely. When soil fertility forces a rampant growth, 
the stalks will be large and brittle enough without the 
aid of boxes or kegs (bottomless and coverless) placed 
over the plants. ‘The beds should be renewed every 4 
or 5 years at the least, as the clumps of roots grow so 
large, and have so many eyes, that the stalks soon be- 
come more numerous than desirable, and run down in 
size. Take up the entire roots and cut them to pieces 
leaving only one strong eye to the piece, and plant the 
pieces in a newly-prepared bed (or even in the old one 
if properly enriched and prepared) four feet apart each 
way as before. Seed-stalks are produced freely during 
the entire season. These should be promptly pulled 
up, unless seed is wanted. A few may be left to mature 
the seed crop. 
Rhubarb can be forced in coldframes, under the 

greenhouse benches, or even in an ordinary house 
cellar. The plants need warmth (even that of a lantern 
set among them will do), but require no light. Take up 
good strong roots (2-year seedlings being best) in 
autumn; leave them out until after exposure to freez- 
ing, then crowd them togetber in boxes with a little soil 
between and under them, and set them under the green- 
house bench, or wherever wanted, or plant them out on 
the cellar bottom. T. GREINER. 

Rhubarb is a hardy plant and will withstand consider- 
able neglect, but, like most cultivated vegetables, it 
responds readily to proper cure and good treatment. 
The large fleshy stems desired in culinary use are 
produced in part by the great store of plant-food held 
in reserve by the many big roots of the vegetable. 
Everything should be done to increase this supply of 
reserve food. Tillage and fertilizing, therefore, are fun- 
damentals. In the selection of a site the writer prefers 
a southern exposure, with sufficient slope to the south 
to give good drainage. Plow the ground 6-8 in. deep, 
draw furrows 5 ft. apart, set the plants 3 ft. apart, with 
the buds one inch below the level of the ground. If 
the soi] lacks in fertility mix compost with the dirt that 
is placed about the roots; never put fresh manure next 
to the roots. As soon after planting as possible start 
the cultivator, and give a thorough stirring at intervals 
of 6-8 days up to the middle or lust of August. After 
the ground is frozen cover the rows 3-4 in. deep with 
manure that is as free as possible from weed and grass 
seed. As early in the spring as the ground can be 
worked to advantage, start the cultivator and work the 
manure into the soil, Each alternate season the sur- 
face of the soil should have a good dressing of manure. 
The third or fourth year after planting the hills should 
be divided. Remove the earth from one side of the hill 
and with a sharp spade cut through the crown, leaving 
3-4 buds in the hill undisturbed. This work should be 
done in the fall or carly in the spring. 
As a forced vegetable, Rhubarb is growing in popu- 

larity. The plant has no choice as to whether it is 
grown in light or darkness. Blanching improves the 
flavor and reduces the acid, lessening the quantity 
of sugar needed in cooking. Divided roots, with 1-3 
buds, which have been grown in highly fertilized, 
well-tilled soil will give the best results. Plow out 
the plants any time after killing frosts, divide the 
roots and place them in single layers on top of the 
ground, covering with carth sufficiently to protect the 
roots from the air, Leave them in this condition until 
the roots have been slightly frozen, and then place the 
roots either in a root cellar, a frame heated by pipes, a 
hotbed, mushroom house or under benches in a green- 
hous Pack the roots close together, filling in and 
packin ywith good rich soil. The crowns should 
he covered 4-6 in. Keep the soil moist and maintain a 
genial temperature of 55-60°. Avoid over-watering. 

The roots may be packed in a family cellar without any 
bad effect to other things, as there is no odor from the 

r close 

plants. Judgment must be exercised in pulling the 
stems. The work should always be done by an experi- 
enced person. 

The writer has grown seedlings for ten suecessive 
years. Fully 75 per cent of all the seedlings showed a 
tendency to degenerate, and 25 per cent were almost as 
coarse as burdocks in appearance. Half of one’s seed- 
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lings are likely to be of weak vitality. Not more than 

15 per cent can be counted on to be fairly true to the 

varietal ty In the writer’s experiments 4 ounces of 

seed Was sown each season. The seed was selected from 

ideal plants that had been propagated by division. 

As to varieties, the writer has had best results with 

Linneus and Victoria. S. H. Linton. 

Forcine of Ruvearr.—The forcing of Rhubarb has 

now become quite a profitable industry in the vicinity 

of many of the large 
cities. Itmiay be for 
either in the field where 
the roots are growing 

or lifted and placed in 
hotbeds,under green- 
house benches or in 
a dark cellar. See 

Fig. 2113. 
Much the larger part 

of the Rhubarb which 
is offered for sale dur- 
ing the winter months 
is grown in rough fore- 
ing houses which are 
built over the plants 
in the field. w. 2114. 
These houses are sim- 
ply and cheaply con- 

SS aes structed, the sides usu- 
ally being about five 
feet high, of rough 
boards, which are 
covered with cheap 

building paper. The roof is formed of hotbed sash. 
These buildings are usually from 24 to 36 feet in 
width and of any desired length. Artificial heat is 
generally provided, steam being the most popular, 
although the sun is at times depended upon to give 
the required heat, The soil moisture is usually suffi- 
cient, so that no water is given. Plants for foreing 
should be set not more than two by three feet apart 
and should be fertilized unnually with liberal dressings 
of compost, that made from cow and hog manure being 
considered the best. The sash should be placed upon 
the house during the first part of February, aud may be 
removed for use on hotbeds and coldframes in from 
four to six weeks. The stalks are usually pulled twice, 
the returns being from $1.25 to $2 per sash, depending 
upon the season at which it is placed upon the market. 
The cost of production is often greatly reduced by grow- 
ing acrop of spinach or dandelions between the rows, 
the price obtained for these fillers usually being suffi- 
cient to pay for all cost of labor and maintenance. 

2113. Stalks of forced Rhubarb. 

The leaf-blades do not develop. 
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the benches, all spaces between them should be filled 
with soil to prevent evaporation, When the plants 
start into growth they should be given an abun- 
dance of moisture. When forced in this manner light is 

not necessary; therefore any convenient place may be 
used, provided the proper amount of heat and moisture 

is supplied. If grown in the dark the development of 
leaf is much less than in the light, while the color, in- 
stead of being green, is usually a dark cherry-red, 
which gives to the product a very attractive appear- 
ance. The temperature may range from 45° to 75°, 
although the lower the temperature the larger the yield 
and higher the quality of the product, The time re- 
quired for bringing a crop to maturity under the benches 

is about the same as that required for forcing in the 
field. 

The method which is to be followed in the growing of 
this crop for the winter market will depend largely 
upon local conditions. When grown by any method 
which requires the lifting of the roots, it must be 
remembered that they are worthless after having pro- 
duced a crop; therefore this method cannot be practiced 
with economy except where land and labor are cheap, 
so that the roots may be produced ata slight expense, 
or where roots may be secured which would otherwise 
be destroyed. Be the method what it may, the roots to 
be foreed should be well developed and allowed to 
freeze before forcing is attempted, otherwise failure 
to secure a profitable crop is certain. G. E. ADAMS. 

RHUS (ancient Greek name). Anacardidcea, Sv- 
MACH. Trees or shrubs with alternate, usually odd- 
pinnate lvs. and no stipules: fls. in axillary or terminal 
panicles, small, whitish, greenish or yellow; calyx 
5-parted; petals 5 or sometimes 4 or 6; stamens 4-10: 
fr.a small dry drupe or berry, usually 1-seeded. Plants 
with resinous or milky juice, wood often yellow: bark 
and foliage abounding in tannin, and for this reason 
used in dressing leather. 

All the species are beautiful and have been apparently 
much neglected by planters. Any one who has observed 
our native Sumachs covering rocky hillsides or barren 
railway banks with their rich fern-like verdure during 
summer or when autumn has given them colors of fire, 
should appreciate their valne as subjects for orna- 
mental planting. Some species, too, retain their crim- 
son fruit throughout the year, and help to make bright 
spots amid the snows of our northern winters. Some 
of the stronger-growing species answer very well in 
subtropical planting and may be cut to the ground 
every year to encourage the strong young shoots that 
gi the most ample foliage. Some are admirable as 
single specimens, having a pieturesque character that 

2114. 

Roots for forcing under greenhouse benches and in 

hotbeds should be fron beds at least three or four years 
old, as the larger and more vigorous the roots the 
better the results. Satisfactory results cannot be ob- 
tained from inferior roots, The roots should be dug 
early in the fall before the ground freezes and allowed 
to remain exposed to the weather until they are frozen 
solid, when it is best either to remove them to a shed or 
cover them with litter in the field to prevent alternate 
freezing and thawing. Care should be taken to leave 
as muuch dirt upon the roots as possible when they are 
dug. ; 

As soon as the roots are placed in position under 

House for the forcing of Rhubarb, covered with movable sash. 

is quite refreshing. When grown as standards, how- 
ever, they are likely to be short-lived, and so the suc- 
cession must be provided for. The laciniate varieties 
of two of our native species seen to give more leat- 
age than the types and are very useful in mass-plant- 
ing. All the species ave ensily propagated by seed, 
layers, root-euttings and some of them by top-cuttings. 
The tendency that some of them have to spread by 
suckering is a disadvantage where they are used in fine 

lawns. c 
Of over one hundred known species only about si 

teen have been in cultivation in this country, and these 

all species of temperate regions; none of the tropical 
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ones having appeared in the trade, so far as the writer 
knows, 

In the following enumeration, two species of Cotinus 
(Nos. 3 and 4) are included. 

INDEX. 

glabra, 8. 
3, integrifolia, 1. 

aromatica, 
atropurpu 

succedanen, 10, 
Toxieodendron, 6. 

Canadensis lacin apie trilobata, 5. 
copallina, 15 Osbe typhina, 11. 

Cori: ovata, 2 venenata, 0 
cotinoide 
Cotinus, 3. 
diversiloba, 7 

pumila, 12. 
radicans, 6. 
semialata, 16. 

vernicitera, 13, 
Vernix, 9. 

A. Foliage simple. 
B. Peduncles not plumose in fruit. 1. integrifolia 

2. ovata 
3. Cotinus 

. cotinoides 
BB. Peduneles plumose in fruit.... 

Aa. Foliage compound, 
B. Lfts. normally 3... Canadensis 

diversiloba 
7. Toxicodendron 

BB. Dfts. many. 
ce. Les. smooth on both sides... 8. glabra 

9. venenata 
10. suecedanea 

co. Les. pubescent beneath ..... 11. typhina 
4 12. pumila 

13. vernicifera 
p. Rachis margined ........ 14. Coriaria 

pp. Rachis winged between 
LUE Sihayeecee ce Se 15. copallina 

AG. semialata 

l. integrifolia, Benth. & Hook. Shrub, 2-8 ft. high: 
Ivs. oval, entire, or occasionally long-petioled, with 3 
lfts.: panicles and new growths puberulent: fls. white 
or rose-colored: fr. very large. California. S.8.3:109, 
—An evergreen species. 

Another Californian species re- 
¢ the last, but with larger and smoother leaves. 

2. ovata, Watson. 
semblin 

3. Cétinus, Linn. Smoke BusH. Venice Sumacu. A 
bush 10-12 ft. high, with simple obovate Ivs. and brown 
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bark: fls. purple, in ample loose panicles and on very 
long pedicels, which become profusely plumose, giving 
the plant the smoky appearance from which it derives 
its common name. Early summer. Eu., Asia. Var. 

darker atropurptrea, Huort., is distinguished by the 

2116. Young plants of Rhus typhina, var. laciniata. 

color of its inflorescence.—This species used to be com- 
mon in cultivation, but it does not seem to reproduce 
itself as readily as some species, and in many cases 
when killed by borers or other causes, it has not been 
replaced. Gng. 5:118. Gn. 34, p. 162; 54, p. 500. 

4. cotinoides, Nutt. A small tree, 20-40 ft. high: Ivs. 
undivided, oval or obovate, smooth, thin: As. greenish 
yellow, in large panicles: pedicels becoming plumose as 
they develop. Flowers in spring, and the foliage as- 
sumes most brilliant autumn tints. Mississippi valley. 
8.8.3:98-9.—Known also as Cotinus Americanus, Nutt. 
Sometimes called *Chittam-wood.” 

5. Canadénsis, Marsh. (R. aromidtica, Ait.). Spread- 
ing shrub, 3-8 ft. high, with 5-foliate, crenate, pu- 
bescent, petiolate, aromatic Ivs.: fs. yellow, small, in 
clusters or short spikes, either axillary or sometimes 

terminal: fr. globular, coral-red, sparsely hairy, and 
comparatively large. Flowers in spring before the Ivs. 
appear. Rocky woods, eastern N. Amer. Var. trilobata 
has the Ifts. deeply cut or 3-lobed.—This is one of our 
best cover plants or under-shrubs and svreads naturally 
by lay Will flourish in any soil and is especially 
adapted to dry, rocky banks. 

6. Toxicodéndron, Linn. Poison OaK. Poison Ivy 
A scandent or climbing plant: Ivs. smooth or often 
pubescent on veins, ovate, sinuate, or lobed, petiolate: 
panicles short-stalked: fr. ribbed when dry. June, N 
Amer. V. 10:103.—Care should be taken in planting 
this species, as it is very poisonous to many, and for 
this reason it should be extirpated from our ornamental 
plantations, rather than added to them. The autumn 
color is attractive. As here understood, it includes LF. 
radicans, Linn. 

7. diversiloba, Torr. & Gray. A Californian species 
closely allied to the preceding, equally poisonous, and 
therefore not to be recommended for planting. 

8. glabra, Linn. SmootH Sumacn. Fig. 2115. Smooth, 
glaucous, 10-15 ft. high: Ifts. many, green above, white 
beneath, narrowly oblong, with serrated edges: fls. in 

terminal panicles: fr. crimson, hairy. July. N. Amer.— 
One of the best species for mass or other planting. Var. 
laciniata, Carr., has the Ifts. deeply eut, giving the Ivs. 
avery fern-like appearance. Like the type, it colors in 
autumn. R.H. 1863, p. 7. V.10:101, 

9, venenata, DC. Doawoop. Porson SumacH. Usu- 
ally taking the form of a tree, 10-20 ft. high: lfts 
on a red petiole and midrib, smooth, shining green 
above, pale beneath: fls, ina narrow panicle, drooping: 
fr. small, fattened, white. June. Moist ground, eastern 
N. Amer. — One of the most beautiful, but unfortunately 
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the most poisonous of the Sumachs. The name R. 
Vernis, Linn., is used by some authors for this species 
and by others for A. vernicifera; in order to avoid con- 
fusion, it seems best to drop the name and to substitute 
those proposed by DeCandolle. 

10. suecedanea, Linn. Lac SumacH. Plant 10-15 ft. 
high: Ivs. shining above, whitened beneath; Ifts. 9-15: 
fils. yellowish: fr. white, large. E.Asia. R.H. 1863, p. 
130.— Poisonous. 

ll. typhina, Linn. StTacHorN Sumacu. A densely 
velvety-hairy species growing to a height of 30 ft. in 
favorable situations.  Lft 
many, oblong-lanceolate, ser- 
rate: fis. in a dense, terminal 
panicle: fr. red, with crimson 
hairs. June, July. Eastern N. 
Amer. 8.8. 3: 102-3. — Var. 
laciniata, Hort., in which the 
Ifts. are deeply cut, is the 
most distinct form. Fig. 2116. 
Trained in tree form this spe- 
cies is decided- 
ly picturesque. 
In mass - plant- 
ing where 
dense foliage is 

required it 
should) be cut 
over occasional- 
ly to provide young 
vigorous. shoots, 
which produce the 
largest leaves. Its 
brilliant fall coloring 
and the persistence 
of its crimson fruit- 
elusters render this 
plant of great value where a 2117. ; 
warm color effect is desired. Rhus semialata. 
It will grow in the driest soils. (x 4). 
Gn. 54, p. 505. 

12. pumila, Michx. A low, procumbent, villous -pubes- 
eent shrub, with 9-13 oblong coarsely serrate Ifts.: fis. 
in nearly sessile thyrsoid panicles: fr. scarlet, globose, 
tomentose. Mts., N.C. to Ga. G.F. 8:405,— Poisonous. 

13. vernicifera, DC. VarnisH TREE. Lacquer TREE. 
Tree-like, 20-30 ft. high: Ivs. ample; Ifts. 11-15, smooth 
above, pubescent beneath, midrib more or less broadly 

margined: young growth also pubescent. This is the 
plant from which the Japanese obtain the lacquer for 
the finely polished ware. It is poisonous, and it is said 
that people have been poisoned by handling the articles 
coated with the lacquer, Gn. 34, p. 158.—Cult. in S. Calif. 

14, Coriaria, Linn. Height 15-20 ft.: lvs. large, with 
11-15 elliptical coarsely toothed Ifts.; petiole margined, 
villous: fls. greenish, ina large, loose, terminal panicle: 
fr. red. July. 8. Eu.—This is the Mediterranean spe- 
cies, much used in that district for preparing the finer 
grades of leather. 

15. copallina, Linn. Bniack Stumacn. SHinina Svu- 
MACH. A shrub or smull tree, sometimes growing to 
the height of 25 or 30 ft.: Ifts. numerous, entire or 
sometimes indented or ent near the apex, smooth above, 

usually pubescent beneath ; shoots also tomentose; 
midrib winged between the Ifts.: fls. small, greenish, 
in dense panicles at the end of the branches: fr. 
slightly flattened, hairy, crimson. July, Aug. Eastern 
N. Amer. to the Great Plains; sneceeds well in dry 
soils. §.8.3:107-8.—This beantiful Rhus is the latest 
of our species to bloom. It makes a fine specimen plant 
and is also useful in masses. 
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16. semialata, Murr. Fig. 2117. Plant 15-20 ft. high: 
lfts. 9-13, smooth above, brown-pubescent beneath ; 
petiole broadly winged between the Ifts.: fls. small, ina 
large, many-branched panicle. July, Aug. Japan.—A 
very distinct and useful species, assuming brilliant 
orange and red color in autumn. Var. Osbeckii, Hort. 
(RB. Osbéckii, Carr.), is also cult. Joyy~ F. CowE.t. 

RHYNCHOSPERMUM jasminoides, a fine shrub of 
the dogbane family, is referred to Lrachelospermum, 
There is, however, a good botanical genus named Rhyn- 
cospermum, but it belongs to the composite family. It 
bas only one species, #. verticiliatum, a plant not in 
cultivation. 

RHYNCHOSTYLIS (Greek, beaked column). Orchi- 
dacew, This genus includes a few species closely re- 
lated to Saccolabium and usually sold under that name. 
Epiphytic herbs with monopodial stems and 2-ranked, 

crowded, leathery or fleshy lvs.: fis. in 
dense racemes from the axils of the lvs., 
medium-sized; dorsal sepul and petals sub- 
similar, lateral sepals broader, decurrent on 
the foot of the column; labellum firmly 
joined to the base of the column, obovate, 
inflexed at the apex, not 3-lobed, spurred, 
the spur straight or curved backwards. For 
culture, see Saccolabium. 

retusa, Blume (Saccolabium guittdtum, 
Lindl. S. premérsim, Lindl, 
S. Rheedii, Wight. 8. retu- 
sum, Voigt. S. Blimei, 
Lindl.). Stem stout, with 
channeled lvs. 6-20 in. long: 
fls. in dense, cylindrical ra- 
cemes about as long as the 
lvs., 34 in. across, white, 
blotched with pink or violet. 
June, July. Trop. India 
and Malay Islands. B.M. 
4108. F.S. 7, p. 92; 14: 
1463. 1464. B.R.17:1443 (as 
Sarcanthus guttatus). G.C. 
1845 :364; IL. 1:219 and 23: 

Soy UL, 162812. Gaz 31, ps 637. AG. 20317. 8.H. 2, 
p. 375.—Several varieties are in the trade. Var. majus, 
Hort. Larger in allits parts. I.H. 15:545. Gn. 31, p. 
69; 36, p. 230 (all as Saccolabium Blumei, var. majus). 
Var. Holdfordiana, Hort., an old form with large ra- 
cemes of waxy white fils., spotted with crimson, the lip 
being also crimson. Var. gigantéa, Hort., very much 
like the type. Var. Dayi and var. supérba are offered. 

violacea, Reichb. f. (Saccoldbium violdceum, Reichb. 
f.). Lvs. 10-12 in. long: racemes 1 ft. or more: fis. 
1 in. across, white, spotted with pale mauve; labellum 
dark violet. Jan. Philippines. B.R. 33:30.—The blos- 
soms are said to have a disagreeable odor. Var. Harri- 
sonianum, Hort. (Sacecoldbium Harrisonidnum, Hook.). 
Lys. distichous, oblong, obliquely bifid at the apex: ra- 
ceme dense, cylindrical, pendulous: fis. white, fragrant; 
sepals ovate-oblong, somewhat ineurved; petals nar- 
rower, oblong-spatulate; labellum oblong-obovate, with 
a thick blunt apiculus, saccate toward the apex: spur 
blunt; disk with a single thickened line. Malay Islands. 
B.M. 5433. F.S. 23:2412. The racemes grow to a 

length of 2 feet. HennricH HAsseLBRING. 

RIBBON GRASS. 
gata. 

RIBBON TREE. 

Phalaris arundinacea, var. varie- 

Plagianthus. 

RIBES (said to have come from the German riebs, a 
vernacular name for currant). Sarifragdeee., CURRANT 
and GOOSEBERRY. Shrubs, oftenspiny and prickly, with 
simple, alternate, palmately veined Ivs.: fls. 5-, rarely 
4-parted, borne singly or in racemes; calyx-tube co- 
herent with ovary; lobes commonly colored petals; 
usually small, borne on throat of calyx, alternating 
with stamens: fr. a berry, tipped with remains of 
ealyx. Fig. 2118. Largely North American, although 
well represented in Europe, Asia and South America. 
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a f : fs 
Species 60 to 70. For culture, see Currant and Goose- 
berry. Cuttings of hard wood in autumn or spring; 
mound-layers in summer; new varietics by seeds. See 
Thory, Monday aphie ou Histoire Naturelle du Genre 
Grosseillier; Card, “Bush-Fruits ” (from whieh Figs. 

PATO. 2122, 2124-6 are taken). 
Aside from domestic Currants 

and Gooseberries (which see in 
Vols. T and IL), Ribes contains 
few plants that are generally 
prized for cultivation. The most 
popular ornamental species is the 
Butfalo Currant, Ribes anrewm, 
whieh is hardy and productive 
everywhere. The hybrid 2. Gor- 
donianwm is also popular for its 

Quersnt to eho mone: long clusters of bright pink flow- 
ture (x 4). ers, its vigorous habit and its 

hardiness. R&R. sunguineum is also 
fairly well known, and is hardy in the northeastern 
states. There are horticultural forms with white, very 
dark red, and purple flowers. Some of the species are 
useful in shrubbery masses for their foliage and habit. 

2118. Flower of Garden 

INDEX TO SPECIES IN AMERICAN TRADE. 

albidum, 16. 
album, 16. 
alpinum, 11. 
Americanum, 15, 
atrorubens, 16. 
aureum, 11, 18. 
bracteosum, 13. 
cereum, 19 
Chinense, 12 nigruin, 14, 
Cynoshati, 5. oxyacanthoides, 3. 
fasciculatum, 12. prostratuin, 9. 
flore-pleno, 16. rotundifolium, 2. 

A. Stems bearing thorns below the leaf-clusters: 
branches often with numerous scattered prickles: 
berry sometimes prickly. (G@ooseberries.) 

B. Els. red and showy, 4-parted: 
erserted. 

flaridum, 15, 

Gordonianum, 17. 
Grossularia, 4. 
hubridum, 17. 
inebrians, 19. 
Lobbii, 7. 
Jacustre, 6. 
multiflorum, 8. 

rubrum, 10. 
sanguineum, 16. 
saxatile, 11 
setosum, 3. 

speciosum, 1. 
subvestitum, 7. 
tenuitlorum, 18. 
triflorum, 

Ty -crispa, ‘4. 
variegatum, 16. 

Viscosissimum, 20, 

stamens long, 

1. specidsum, Pursh. FtUcHsia-FLOWERED GoOoSsE- 
BERRY. Fig. 2119. Branches covered with fine reddish 
prickles and glandular-tipped hairs: thorns long, slen- 

5 small, thick, shining, par- der, commonly in 3's: Ivs. 
tially evergreen: peduncles slender, drooping, 2-+-flow- 
ered: fls. showy; calyx cylindraceous, Sy in. long; 
stamens exserted %4 in. or more beyond calyx, both 

berry small, prickly, dry, few- seeded. 
BM. Gae0. Bu, Jesiool. is Sly pe 293; 

—The most showy member of the genus, but 
not hardy in the northern states. 

2119. Ribes speciosum, the Fuchsia-flowered Gooseberry (x 4). 

greenish or dull purplish, small, 5-parted: 
stamens little or not at all exserted. 

Berry smooth. 
2. rotundifolium, Michx. Thorns mostly single, very 

short: lvs. wedge-shaped, smooth or slightly downy, 

BB. ls. 

RIBES 1531 

ciliate on margins and veins: calyx-lobes narrow or ob- 
long, greenish or dull purplish, shorter than the sta- 
mens; berry small, agreeable. Along the Alleghany 

mountains. L.B.C. 1L:1094 (as Ze. triflorwm).—Some- 
times offered by dealers in native plants. 

3. oxyacanthoides, Linn. Fig. 2120: also 926-9, Vol. IT. 
mehes slender, reclined, but often crooked : thorns 

slender, very finely pointed, 14-", in 
B 
single or triple, 

2120. Ribes oxyacanthoides (~ !s). 

Parent of the American garden Gooseberries. 

long, sometimes nearly wanting: lvs. thin, roundish, 
cuneate to cordate, finely pubescent, glossy when grow- 
ing: calyx greenish white, smooth or pube nt with- 

out; lobes oblong or obovate, thin and petal-like, equal- 
ing or exceeding the stamens; petals broadly ovate or 
spatulate, reaching half way to the anthers: ovary gla- 
brous: berry round, perfectly smooth, but with delicate 
bloom, small or medium, red, Swamps and low grounds, 

eastern United States. B.M. 6892. B.R. 15:1287 (as 
FR. setosum). — Parent of the representative American 
Gooseberries of gardens. 

co. Berry rough-hairy or prickly. 

4. Grossularia, Linn. (R. Uva-crispa, Linn.). Euro- 
PEAN GOOSEBERRY. Figs. 922-5, Vol. 1]. Bush stocky, 
rigid: branches thick: thorns mostly triple, heavy and 
thick at base, the central one lV, in. long: Ivs. thick, 
very glossy, pubescent: calyx strongly pubescent; lobes 
broadly ovate, thickish, leaf-like, longer than the sta- 
mens; petals obovate, reaching to base of anthers: 
ovary pubescent or glandular: berry generally oval, 

large, green, yellow- 
ish green or red, mi- 
nutely but roughly 
pubescent, often with 

— glandular hairs or 
= —— prick] Eu., north- 

ern Africa and west- 
ern Asia. 

5. Cynésbati, Linn. 
Figs 2121. Dh orns 
commonly single, 
slender, fine-pointed: 
petioles and pedun- 
cles pubescent and 
glandular; peduncles 
long, filiform: calyx- 
lobes narrow, oblong, 
acute, half as long as 
tube: ovary glandu- 
lar-hispid: berry 
large, prickly or rare- 
ly smooth, reddish 
purple. Eastern 
North America.— 
Fruit edible, varia- 

ble; sometimes cult. for its fruit, and worthy the atten- 
tion of the plant-breeder. 

lacistre, Poir. Swamp GoosEBERRY. Upright 
shrub, with many slender and straight prickles, and 
weak solitary or whorled thorns: lvs. cordate, with 3-5 
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Ex f 
fM) 2122. Ribes Lobbii. Natural size. y)| 

deeply cut or notched lobes, the stalks glandular: pe- 
duncles long and filiform: fis. small, reddish, open and 
the tube nearly wanting; berry small and bristly. Cold 
bogs, N. Eng. to Calif. B.M. 6492. L.B.C. 9:884.—Of- 
fered yy dealers as a bog shrub. Intermediate between 

Currants and Gooseberries. Fls. in short racemes. 

7. Lébbii, Gray. Fig. 2122. Upright shrub, to 5 ft., 
the young shoots glandular-pubescent, without prickles, 
but provided with slender, mostly triple thorns: lvs. 
small (rarely 1 in. across), round-cordate, 3-5-cleft and 

notched, glandular on both surfaces: peduncles droop- 
ing, 1-2-fld.: fis. showy, with purple tube and reflexed 
lobes, the small, erect petals white, the anthers ex- 

serted: berry glandular-hairy. N. Calif. to B.C, B.M. 
4931 (as Fe. subvestitum). G.C. I. 19:11.—Showy. 

(Currants.) 

B. Fils. small, wide open, greenish while or yellowish. 

AA. Stems thornless and prickleless. 

co. Lvs, without resinous dots: fr. red, 

8. multiflorum, Kit. 
ing glandular-tipped hairs : 

Younger parts pubescent, bear- 
lvys. glabrous above, whit- 

2121. Ribes Cynosbati ( 4%). 

ened downy beneath: racemes long, dense, pendulous: 
tls. green or reddish green: fr. dark red, large as a pea. 
Southeastern Europe. B.M. 2368. L.B.C. 14:1331.— 
Grown for ornanent. 

9. prostratum, L’Mer. Fetip Currant. Stems trail- 
ing and rooting, bearing erect branches: lvs. cordate, 
5-7-lobed, the stalks long and slender: racemes erect, 
bearing flattish greenish white or greenish purple fls.: 

fr. glandular hispid, red, fetid. Cold swamps, eastern 

United States and Canada.— Offered as a bog and rock- 
work plant. Lvs. bright colored in the fall. 

10. rubrum, Linn. GARDEN CuRKANT. Fig. 2123; also 
Fig. 610, Vol. I. Branches thick and stocky: lvs. pu- 
bescent when young, becoming glabrous: racemes droop- 
ing: fls. small, yellowish green or purplish; calyx saucer- 
sbaped: fr. thin-skinned, shining, bright red, yellowish 
white or striped. Eu., Asia and N. Amer. R.H. 1861: 
191.— Parent of all the domestic red and white Currants. 

11. alpinum, Linn. (2. saratile, Hort., not Pall.). 
Mountain Currant. Branches upright, whitish: Ivs. 
slightly hairy above: fis. yellowish green, dicecious, 
staminate clusters 20-30-fld., pistillate clusters 5-10-fld. : 
peduncles glandular-hairy: bracts longer than pedicel 
and flower: calyx flat: fr. smooth, scarlet, insipid or 
sweetish. Mountains of Europe and the Orient. L.B.C. 
15:1486. Var. atreum, Hort., has yellow foliage. 

co. Les. bearing resinous dots on the under surface: 
fr. black. 

12. fasciculatum, Sieb. & Zuce. Very like &. alpinum. 
Plant reaching 4 ft.: fils. all green, often imperfect, the 
male fis. somewhat larger than the female by reason of 
the longer sepals: Ivs. firmer than those of R. alpinum, 
bright green, the lobes and serratures more obtuse, the 
younger ones pubescent below and on the nerves but be- 
coming glabrate: fr. sweetish musky, scarlet. Japan.— 
Var. Chinénse, Maxim., from N. China, with Ivs. soft- 
pubescent, is offered by Franceschi. §$. Calif. M.D.G. 

1899:571. 
13. bractedsum, Dougl. CALIFORNIA BLACK CURRANT. 

Strong, erect bush, often several feet high, glabrous or 
nearly so, the young growths resinous-dotted: lvs. large 
(sometimes 9 in. across, 5-7-cleft, coarsely and doubly 
serrate, hairy and resinous: racemes erect or ascending, 
4-8 in. long, many-fld.: fls. small, greenish or purplish: 
berry 's in. in diam., black and resinous-dotted, edible. 
N. Calif. to Alaska. B.M. 7419. 

14. nigrum, Linn. European Buack Currant. Fig. 
611, Vol. I. Stem upright: branches thick, grayish: lvs. 

sinous dots be- 

neath: racemes drooping, 5-10-fld.: fls. greenish white ; 
calyx-tube broadly urn-shaped; lobes small, thick and 
greenish : ovary and calyx pubescent and resinous- 
dotted: fr. black, mawkis Eu. and Asia,— Parent of 
the domestic Black Currants. 

15. Americanum, Mill. (R. fléridum, L’Her.). AMERI- 
ig. 612, Vol. 1. Bush spreading: 

Ivs. bearing bright yellow 
resinous dots, few above, many below: racemes long, 
pendulous, many-fld.: fls. greenish white or yellow, 
W-'¢ in. long: yx-tube bell-shaped, not resinous- 
dotted; lobes large, petal-like: ovary smooth: fr. black, 
resembling R. nigrum in flavor. Nova Scotia to Vir- 
ginia, westward to Colorado and Manitoba. 

sprinkled with minute bright yellow r 
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BB. Fls. large, tubular, red or yellow, 

ec. Rucemes leafless. 

16. sanguineum, Pursh. Rep-PrLowERED CURRANT. 
Fig, 2124.) Branches red, smooth; young parts pu- 
beseent or glandular-hairy : 2-4 in. broad, round- 

cordate: racemes long, pendulous: bracts obovate, mem- 
branous, as long as the pedicel: tls. purple-red or rose- 
colored; calyx, ovary and peduncles beset with short, 
glandular-tipped hairs: fr. bluish black, rough, glandu- 
lar-bairy, dry and bitterish. British Columbia, through 
California and Mexico to South America. B.M. 3335. 
B.R. 1621849. Gn. 511110. 

Var. variegatum, Watson. Bush low: racemes short 
and dense, ascending, barely glandular: Ivs. thicker, 
downy beneath. 

Var. albidum, Hort. (2. albidum, Hort.), is a form 
with whitish, dirty yellow or yellowish red tlowers and 
light-colored fruit. R.A. 1843:419. Gn. 51:1110 (as RB. 
album). Var. atrorubens, Hort., one with dark, blood- 
red flowers. Var. flore pléno, Hort., has dark, clear 
double flowers. R.H. 1845:245. G.C. II. 14:144. All the 
forms of this species are worthy ornamental plants. 

17. Gordonianum, Lem. A hybrid between PR. Setn- 

guinewm and R, aurein, intermediate in character: fs. 

resemble 2. sangiinewm, but lighter: bush resembles 
RK. aurenm, but generally fruitless. F.S. 2:165 and 
plate. Gn. 51:1110 (as R. hybridum).— Of English 
origin. Hardy and useful. 

ec, Racemes leafy. 

18. aureum, Pursh. Missouri, FLOWERING, GOLDEN 
or BUFFALO CURRANT. Fig. 2125; also Fig. 613, Vol. I. 
Plant free-growing, sprouting from root: Ivs. cuneate or 
truncate, smooth, shining, when very young densely coy- 
ered with brown or yellow resinous beads, which disappear 
with a peduncles short, few-fd.; bracts large, leaf- 
like: fs. spic rented ca and showy; calyx-tube 
®%.-l, in. long; petals rec r. dark brown or black, with 

bluish bloom. Migs ha valley to Rocky Mts. B.R. 
2:125.—Much grown for its yellow fragrant Howers. It 
has given rise to the Crandall and some other fruit-bear- 
ing sorts. 

Var. tenuiflorum, Torrey. Leaves light green, broadly 
3-5-lobed: tls. usually sutless: berries amber-colored, 
approachinga palee he red, acidulous, without aroma. 
The Pacific eastward beyond the Rocky Mts. 
B.R. 15:1274. 

coast, 

19. céreum. Dougl. Fig. 2126. Upright branching 
shrub. reaching 5-4 ft., the young parts minutely pu- 
bescent and more or less glutinous : lvs. nearly orbicu- 
lar to reniform, rather small (seldom more than 1 in. 
across), 3-5-lobed and crenate-toothed, waxy-dotted: 
racemes short and drooping, glandular-hair tls. te 
in. or less long, narrow tubular, white or pinkish: fr. 
bright red, rather small, sometimes glandular, sweet 
but mawkish. Rocky Mts. and west. B.M. 3008. B.R. 
15:1263; 17:1471 (as BR. inebrians).—Sometimes grown 
for ornament. 

20. viscosissimum, Pursh. 
the young growths viscid: 

Branchy, upright, to 6 ft., 
lvs. round-cordate, 3 in. or 

2124. 

Ribes sanguineum, 

(xX ¥%). 

RIBES 

less wide, 3-5-lobed with obtuse doubly 
what out divisions: racemes erect, vise 
fragrant, vellowish or whitish green, the ¢ 

erenate some- 

fls. large, 
calyx-lobes not 

LI 

2123. Ribes rubrum, the common Currant. 

Natural size. 

reflexed, the peta 
glandular-hairy, 

mall and white: berry black, mostly 
carcely ecible. Rocky Mts. and west. 

R. acerifolium, Hort.=rubrum.— Rk. amictum, Greene. Fils. 
large, showy, purple. Related to Californicum. California 
—R. Beatonii, Hort.=Gordonianum.—k. Californicum, Hook. 
& Arn. Branches zigzag: fis. showy: fr. very prickly. Calif.— 
Ie. coynatum, Greene, Related to leptanthum. Ore.—R. cur- 
ratum, Small. Related to gracile. Ga.—h. erythrocarpuim, Co- 
ville & Leiberg. Trailing: related to prostratum. Ore. G.F. 
10:184.— R. fragrans, Lodd.=R. anreum.— PR. glutinosum, 
Benth. Related to R.sangui im: blooms e er: fr. large as 
a Gooseberry. Pacifie Coast.—R. gracile, Michx. Fls. fragile, 
finely divided: fr. good. The Gooseberry of the Plains. Mlis- 
sissippi Basin.—R. Hudsonidnum, Rich. Resembles R. nigrum 
in fruit and odor. Hudson Bay region and northward.— 
R.leptanthum, Gray. Sturdy, rigid shrub: lvs. and tls. small: 
berry smooth. Rocky Mts., westward. —h. Lovdoni, Hort.=R. 
Gordonianum.—R. malracenm, Smith. Resembles R. sanguin- 

2125. Yellow-flowering Currant—Ribes aureum (* 
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eum, but less ornamental. Calif. Card, p. 480.—f. Meénziesii, 
Pursh. Extremely prickly both in plant and fruit. Calif. and 
Ore. B.R.3 Kk. Missouriénse, Hort.=R. Americ ae —h. 
Mona Ono: Greene. Perhaps the western representative of 
R. Americanum. New Mex.—f. odordtum, Hort.=R dL. 
—2. subvestituin, Hook. & Arn. Related to R. Menzi 
densely glandular-hispid. Coast Ranges of Calif. 72. viburni- 
folium, Gray. Lys. scarcely lobed, resinous-dotted with pecu- 
liar pebbled, leathery appearance. Lower Calif. —R. Watsonia- 
num, Koehne. The western representative of R. Cynosbati. 
Washington. Frep W. Carp. 

2126. Ribes cereum (X 7, 

RICCIA (I. F. Ricci, [talian nobleman, patron of the 
hotanist Micheli). Liceideew. Riccia fluitans, Linn., 
is one of the few flowerless or cryptogamous plants in 
eultivation aside from the ferns, mushrooms and se- 
laginellas. It is cultivated by one specialist in aquatics 
presumably for the benefit of students of botany. It is 
not generally advertised among aquarium plants. In 
this family of plants the plant-body is a thallus (i. e., a 
green, flattish body not differentiated into root, stem 
and leaves). The thallus of Riecia spreads out in green 
patches which are at first radiately divided, and the 
center of the plant often decays quickly. Je. fluitans is 
distinguished from other species by the linear, dichot- 
omous, floating thallus, with the capsule protuberant 
from the lower surface. For full description, see Gray's 
Manual. 

RICE. See Oryza. 

RICE FLOWER. Pimelia. 

RICE, MOUNTAIN. 

RICE PAPER. The Chinese rice paper is made from 
Fatsia Japonica, which see. 

Oryzopsis. 

RICHARDIA (L. C. Richard, 1754-1821, French 
botanist). Alrdeew., CaLuA Lity. Perennial herbs 
with many long-petioled leaves from a thick rhizome: 
peduncles appearing with the leaves: petioles spongy, 
often bristly below; blade sagittate or lanceolate, 
the numerous primary and secondary nerves ex- 
eurrent: peduncle as long or longer than the leaves; 

large, open, with a flaring, pointed, recurved 

spadix staminate above and pistillate below (Fig. 
Differs from Peltandra in floral characters. 

cea. Species 10-12. See Gn. 46:446; R.B. 23:1 
Engler, DC. Monogr. Phaner, vol. 2. The true Pane 
is not of this genus; see Calla. For the Black Calla, 
see Arum. 
When grown for the flowers only, Richardias may be 

planted out permanently on a bench, using very rich 
soil and giving an abundance of water while growing. 
They may be kept growing continually or given a sea- 
son of rest as desired. Plants in pots are usually 
started late in summer from dry tubers. The specics 
having yellow and pink spathes seem to do best when 
grown without a resting period. 

A. Leaves lanceolate. 

Réhmanni, Engler. Pink or Rose ogee Dwarf 
perennial: Ivs. lanceolate: spathes about 4 long, 
erect, trumpet-sbaped, with a exudate tip 1 buch long. 
B.M. 7436.—In Natal the spathes are said to be dull 
rose without, rose-purple within, with a dark erimson 
blotch at the base inside. In cultivation the spathes are 
white, with a faint rose tinge to the back and margins. 

RICHARDIA 

AA. Leaves sagitlale or cordate. 

B. Loliage spotted. 

albo-maculata, Hook. Sporrep Catia. Fig. 2128. 
Petioles short ; blade 12-18 in. long, white-spotted all 
over, hastate, three to four times longer than broad, 
acute, the basal lobes widely spreading, triangular, ob- 
tuse or acute, 3-+ in. long pathe trumpet- shaped, 4-5 
in. long, 2 in. wide, dull creamy yellow w a bloteh 
of crimson at the base. B.M. 1540. I.H. x. FS. 

21:2258.— Will Sie 4 in the open 
with good protection for the 
roots. Not of much value ex- 
cept in botanical collections. 

Nélsoni, Hort. Allied to &. 
albo-maculata: very vigorous 
and floriferous, reaching 3+ ft., 
the scape overtopping the foli- 
age: Ivs. sagittate, bright green, 
sprinkled with pellucida dots or 
spots, as in R&R, Hiliottiana : 
spathe scarcely spreading, the 
limb short, very pale yellow 
with a purple blotch at the bot- 
tom.— One of the most recent 
species. 

melanoletca, Hook. f. BLack- 
THROATED CALLA. Scape and petioles bristly below: 
lvs. 6-12 in. long, hastate-ovate-acuminate, the basal 
lobes obtuse, marked all over with oblong, white, trans- 
lucent spots: spathe pale straw-colored, widely flaring 
and open from the base, the margins and cuspidate tip 
recurving, with an ample black-purple spot at the base 
within. Natal, 1868. B.M. 5765. 

Elliottiana, Knight (Cilla £lliottidna, Hort.). Gor- 
DEN CALLA. Petiole mottled; blade light green, with a 
few white or translucent spots, broadly sagittate, with 
undulate margins, about as large as those of I. Afri- 
cana: spathe arich lustrous yellow, lasting about two 
weeks, becoming greenish with age. Tuber proliferous. 
8. Africa, 1890. Gn. 46:989. 

BB. Foliage without spots. 

c. Base of the leaf-blade cordate. 

Africana, Kunth (Cdlla Zthidpiea, Linn. 
pica, Hort.). Common CaLua. LiLy-or-THE-NILE. 

RR, Aithio- 
Fig 

2127. Common Calla Lily—Richardia Africana (X ¥%). 
Left-hand specimen shows the spadix, the spathe being removed. 
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2127s. UBlad e about twice as long as wide, cuspidate at 
the apex, cordate-savittate at the base, both leaves and 
spathes varying greatly in size: spathe 3-10 in. lone. 
white, creamy inside at the base, flaring outwards aud 
narrowing to acuspidate tip, S.Africa. BoM. Gn. 
3882694. — Fragrant. Sports with double and triple spathes 
often oceur, ALP. 283. Gu. 46, p. 447. See Fig. 2129, 

Var. nana compacta, Hort. (2. ndna compicta, 
Hort.). Lirrne Gem. Fig. 2130. Like the type, but 
only 12-16 in. high: spathes 3-t in. long. Var. Devoni- 
énsis, Hort. (2. Devonicusis, Hort.). Dwarf; freer 
bloomer than Little Gem, and more tragrant. 

There are many forms of the Calla Lily in cultivation, 
anumber of which have received Latin names, Some 
of these horticultural names are: candidissima, spathe 
large, pure white; gigantéa, plant very lurge; Gode- 
freyana, dwarf, white; grandiflora, spathe lary 

Péntlandii, Whyte. Erect perennial: lvs. 
date, acuminate -caudate, with an open 
lobes rounded: midrib thick: spathe 
broadly trumpet-shaped, its lower mat 
one third, Having above, the 

ovate-cor- 
sinus, basal 

golden yellow, 
eins convolute 

subulate tip abruptly re- 
curved, margins recurved, slightly warty and with a 
black-purple blotch at the base within. Basutoland, S 
Atr. B.M. 7397.—Hooker writes (in B.M. 7397) that 
“R. Pentlandii is much the largest-leaved species, and 
is the only one with a deeply gamboge yellow spathe 
within, which is much the largest and broadest of 
First flowered in 1892 by R. Whyte, Pentland Hose 
(Lee, England). 

c. Buse of the leaf-blade hastate. 

hastata, Hook. f. (2. Lutiwyehei, N. BE. Br.). Prive 
OF THE Conco, YELLOW CALLA. Petioles bristly below: 
blades dull green, hastate-ovate, twice longer than wide, 
rather Haecid, 8-16 in. long, cuspidate at the apex, basal 
lobes separated by a narrow sinus: spathe cup-shaped, 
5 in. long (with a tail 1 in. long), greenish yellow, the 

2128. Richardia albo-maculata (™ 1-5). 

. black-purple at the base within, the lateral 
ene rather prominent above. B.M. 5176. 

9 

R, Adlami, Hort. Leichtlin. Strong-growing, with Ivs. sagit- 

97 
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tate, bright green, and somewhat exceeding apathe 
shert and rather open, ercaimy white with a blaek or purple 
throat. S. Afr, Distributed by Max Leiehtlin (Gern ¥) in 
Iss. There ave hybrids of this md R. Elhottiann.-R. wy iste 
loba, Schott. Leat-blade hastate, narrow, the Tole rie 

2129. Calla with double spathe (> 14). 

fourth the length of the apical one in. long, 3 in. wide at the 
hase: peduncle 4-445 ft. long. An —R.aurata, Hort., said 
to bea hybrid of hastata and albo- maculata, but better regarded 
F ata: leaves spotted; spathes large, yellow. 
Said to he a hybrid of R. albo-maculata and R. hastata.—" PR. 
suffiisa, A distinet dwart-habited plant with a creamy white 
spathe, the base inthe inside of a rich violet-pnr It 
is apparently a plant of good constitution.” Gn. 55, p s 

JARED G. SMITH. 

Culture of Callas.—Richardia Africana bas 
known tor generations as the Calla Lily. Though often 
grown as a window plant, it is very unsuitable and sel- 
dom blooms under house treatment. When grown for 
winter flowers, it is customary to give the roots a rest 
during summer time, They may be dried and stored if 

necessary. It is in this condition that we get Cali- 
fornian Callas. It is the opinion of the writer that 
summer-resting would be the best treatment for those 
grown as house plants, as well-grown dried roots are 
nore likely to bloom. But rest must be enforced, for 
Callas will grow all the year round, increasing in size 
and numbers when planted out. We always get the 
largest blooms fron: summer-grown plants. They are 
taken up in the autumn, given good loam and plenty of 
root-room, with a liberal allowance of liquid fertiliz 
when well established. They thrive best under 
light, and in a minimum temperature of 

There are several varieties, all differing om nly in size 
from those which grow six feet to "Little Gem eS One 
foot. Some are said to be more odorous than others, 
though all are fragrant. Besides being invaluable pot- 
plants, they can he d with good effect in indoor 
winter gardens, growing luxuriantly when partly sub- 
merged; and also in “hog” gardens, and on the margins 
of ponds, to give subtropical effects. “ 

R. Liiiottiana, although introduced to cultivation 
about ten years ago, is yet rare. It is undoubtedly an 
acquisition. Itis a South African species, about which 
we know comparatively little. From what scraps of in- 
formation we have gathered regarding it from time to 
time, we conclude it is rather an upland species, and 
our experience with it would indicate that frost may 
oceasionally visit its habitat, or at least that it will 
endure a lower temperature than Richardia Africana 

and sueceed. When introduced, we thought it difti- 
eult to grow. It was first grown in this country by 

been 

good 

William Robinson, gardener to F. L. Ames, North 
Easton, Mass., Mr. Harris, gardener to H. H. Hunne- 
well, Wellesley, Mass., and Mr. Joseph Tailby, of 
Wellesley. The last named is a commercial grower, 
who looked upon his importation as an investment. 
The bulbs (corms or roots) were expensive,—a guinea 
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or thereabouts—and about as bigas marbles. Mr. Tailby 
now has bushels of them, and some as larg turnips, 
anyway, four inches in diameter. Tailby’s experience 
is interesting and it may be valuable to the reader. 
lle cnine near losing his whole stock by cutting out the 
eyes, with the object of getting separate plhuats. There 
had been no sign of natural division, nor has there 

since; though Mr. Tailby is still of the opinion that by 
proper manipulation they may be increased by division, 
as we now do potatoes, but the wounds must be given 

The roots ure kept over ina cellar 
ata temperature of 45° F., or thereabouts, until April, 
when they will show signs of starting. They should be 

potted then, but kept rather dry until the roots develop. 
The pots will be fairly well filled with roots before 
mueh growth shows. and we ean keep them under 
benches in a cool house, or even in the cellar, for two 

weeks after potting. With the roots well started, they 
come along quickly, coming into bloom im 10-12 weeks. 

A wood bright, intermediate house suits them best, end 
some liquid fertilizer will help them when the flower- 
stems appenr. The blooms Jast a long time, opening 
evreenish yellow, turning to pure orange-yellow, and 
finally green when aging. Seeds are formed plenti- 

fully; and by these, though slow, is yet the surest and 
quickest method of propagation. During the ripening 

period of secds, they 

must have the very best 
attention. They usually 
do not become thor- 
oughly ripened until 
August. VPot-grown 

plants are better stored 
in pots. The whole 
culture is easy when we 
know it. 
Seeds germinate 

quickly. Those sown in 
November come up 
strong, but the plantlets 
ave difficult to handle and 
liable to go off when very 

young. It is the safest 
way to let them stay in 
the seed-boxes, ripen 

there, and plant them 
farther apart next sea- 
son, This is what we 
have been doing and we 
eannot complain of the 
results. Tailby has sown 
seeds outdoors with very 
gratifying results.  Al- 

Inost a year is gained in this way, as the roots (or bulbs) 
are considerably larger than box-vrown seedlings. Older 
roots held over until settled weather, and, planted like 
potatoes, bloomed freely wll saminer, making fine reots; 

they were green when eut by frost in October, but 
hardly ripening seeds. To do this takes a longer sea- 
son, und the plants must be started indoors, 

T. D. Warrienp. 

The Richardia in California.— In considering the 
Calla in California, it is necessary to treat it under 
two general heads: first, as tm ornament; aud second, 
as an article of connnerce. The popular and growing 
demand for Calla bulbs (or tubers) speaks mueh for 

the plant as an ornamental. Many, indeed, are the 

uses to which itis put. It is, perhaps, most commonly 
used as a belt along fences, and not infrequently as a 
hedge between two properties; or nearly as often is 

found along one side of a house in a long, narrow bed, 

Por effective planting it is much in demand for group- 
ing around hydrants and unsightly objects in damp 
places, at watersides; sometimes as a border around a 

tish or lily pond, oftentimes growing in bunches or masses 
in the water itself; or massed on a slope near water; 
jnixed with other tropical vegetation; or as a border to 
tropical jungles; and very effective, indeed, is it in the 
lower tiers of basins around a large fountain with 
Myriophylum banging down from the base of the 
Callas. For all of these purposes the foliage is of even 
inore importance than the flowers. As it grows luxu- 
riantly here in almost any location, it is very seldom 

time to heal over, 

2130. Richardia Africana, 

Little Gem (* 14). 
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seen as a pot-plant cither in the dwelling or on sale at 
the nurseries. In the most favored places only is it en- 
tirely secure from the frost, though the dinmage to it from 

this source is not serious in or around Los Angeles, 
Though doing fairly well in the full sun, our summer 
Climate is too dry for it to attain its greatest beauty 

and Juxuriance wholly without protection, and it may 
therefore only be scen in perfection when grown in prar- 
tial shade. A good supply of water and manure is ulso 
wn important factor in its proper development, 

The spathe is subject to many variations in form, both 

in size and shape, some being long, rather narrow, wand 

pointed, ending in aw decidedly recurved ww, while oth- 

ers are nearly circular, with the sharp point abnost want- 
ing and standing upright the same us the balance of 
spathe. It frequently happeus that the spathe is double 
and even triple, sometimes in its entirety but often only 

partially so. In the latter case it often assmnes some 
very strange forms. The spadix is not so variable and 
seldom departs from the ty though an oceasional 

double or abnormal spadix is found. Other species or 

varieties than 2. alficana are found, but sparsely in 
California gardens, the most common ones being the 
spotted-leaved and the dwarf form known as the Little 
(iem. 

Commercially, the growing of the bulbs for eastern 

and foreign markets is a sure source of revenue, and is 

carried on extensively throughout southern California. 
The local market for the so-ealled flowers is of course 

limited, but if grown in a practically frostless belt, the 
blooms will more than pay for the cultivation of the 
winter field, as in that season of the year flowers of all 
kinds are searce. The average retail price for good 
blooms in midwinter is 50 cents per dozen; the whole- 
sale price about $1 per 100, Bulbs at retail cost about 
one-half, or even less, what they do in the East. Our 
commercial growers get at present (January, 1901), $25 
to #60 per 1,000, according to size, the market calling 
for tubers 1!s to 3'y inches in diameter. Laryer sizes 

are quoted as “faney” and command extra prices. 
Though they can be grown in abnost any soil with some 
success, a free, cool, blackish lonm is best, and they do 

not thrive in a bot, gravelly or stony soil. The lands 
near the coust, where swept by the cooling sea breeze, 
are productive of the best results, both in bloom and 
tub Land containing sufficient alkali to prevent the 
growth of many conmon crops will produce good 
Callas if other requirements are present. In field plant- 
ing itis much better to put in small bulbs about 4 inches 
apart than to sow the offsets promiscnously in the row; 
when the sets are thus sown, they should be taken 
up the following year and the small bulbs properly 
planted. Offsets sown as above and left 4-6 years (the 
usual time for a good crop) have never produced satis- 
factory results. No pest seriously attacks foliage or 
bloom, but in dry vears more especially, the common 
sow-bug euts into the tubers very seriously and receives 
considerable assistance from imillipede Both these 
pests are quite a nnisance to the California nurseryman 
and gardener. The much-photographed “Acres of Callas 
in Bloom,” so familiar to visitors and much used to 
illustrate articles on California, fancy stationery, ete., 
was grown by Capt. M. E. Walker, of Los Angeles, to 
whom the writer is indebted for many of the leading 
facts in this article regarding the 
eulture of the Calla for the gene- 
ral market. 

ERNEST BRAUNTON,. 

RICINUS (Latin name, from 
the resemblance of the seeds to 
certain insects). Muphorbidcea, 
Herbaceous or becoming trec- 
like in the tropies, glabrous: vs. 
large, alternate, peltate, palmate- 
ly 7- to many-lobed, the lobes 
serrate, mMoneecious: fls. without 
petals or disk, in terminal and up- 
parently lateral racemes, large 
for the order: the upper shor 
pedicelled or sessile and stami- 
nate; ¢a 8-5-paurted, valvate; 
stamens many, erect in the bud. 

2131. 

Fruit of Castor Bean, 
showing the seeds 

inside. 

Natural size. 
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filaments much branched, each with very many anthers; 
rudiment of pistil none: the lower tls. longer pedicelled, 
pistillate; sepals very deciduous; styles 2, plamose: eap- 
sale 3-loeuled, 2-seeded, explosively separating into 2- 
valved cocere when vipe: seeds ovoid, with a large ca- 

2132. Ricinus communis. 

runcle, erustac 
ledons broad. 
A great many forms are known, many of which have 

been distinguished as species by some, but most botan- 

ists follow Miiller (DeCandolle’s Prodromus, vol. 15, 
part 2:1061, 1866), in referring them all to varieties of 
the one species, #. communis, Linn., in which the fol- 
lowing, listed as species in the American trade, may 

doubtless be placed: R. Afriednus, Borbonidusis, Cam- 
bodgénsis, cerileus, Gibsoni, giganthus, muacrocdrpus, 
macrophillus, Obermanini, Philippinen SUNGUENCUS, 
spectabilis, tricolor, Zanzibaréusis, See Vilnorin, Blu- 
mengiirtnerei, p. 903 (1896). 

communis, Linn. Castor BEAN. Castor OIL PLANT. 
PALMA CHRISTI. Fi 2431-3. Half-bardy annual, 3-15 
ft. high in the central United States, 30-40 
ft. in the tropics. The large handsome leaves 
(6 in.-2%¢ ft.) and stems bright green to dark 
red: capsules prickly or smooth. July to 
frost. Probably originally from Africa or In- 
dia, now scattered widely and naturalized in 
all tropieal lands, B.M. 2209.—Cultivated in 
most tropical and temperate countries from 
the earliest times, for the oil of the seeds 
(castor oil, Olewm Licin’) used in medicine 
and in the arts, and iu some pliuces as a food- 
dressing oil. The seeds contain a po 
principle. Also much used as a dee 
plant singly or in bed centers, giving a rich 
tropical Of rapid growth in any rich 
soil. The seeds may he planted in May where 
they are to grow. or sown singly in pots in 
early spring and afterwards transplanted. 
The species varies greatly in size and in the 
form and size of the capsule, the form, size 
and color of the seeds and color and glau- 
cosity of the stem and leaves. The follow- 
ing are some of the principal varieties: Var. 
Cambodgénsis, Hort. Lys. dark colored; 

us testa and fleshy, oily albumen; coty- 
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stems nearly black. Var. Gibsoni, Hort. Dwarf, 5 ft., 
Ivs. bronzy purplish. Var. lividus, Jacq. (LP. sauyuin- 
eus, tlort, Re Obermanni, Hort.) Slender; sten and 
fruit blood-red, 8 ft. RH. 7:1s2,183. Var. Borboniénsis, 
Hort. Fifteen fect, Ivs. large, shining, green or reddish, 
Var. Zanzibarénsis, Hort. A recent introduction of large 
Size With enormous various colored Tvs. and very large 
flat seeds. ALG: 163383. LH. 412100. 

J. B.S. Norton. 

RIGIDELLA (Latin, somerhut sigid: veferring to the 
pedicels, which after the petals fall become ereet and 
stilt). Sviddeee, A venus of 3 species of Mexienn half- 
hardy bulbous plants allied to the well-known Tigridias 
and distinguished by the inner perianth - segments; 
these ave inconspicuous in Rigidella, being very small, 
ovate and creet, while in Tigridia they are larger, tiddle- 

shaped and spreading. Lys. broad, plicate, with ehan- 
neled petiole; fs, fugitive, bright red, pedicelled; peri- 
anth-tube none; segments very unequal, outer oblong, 
connivent in aecnp in the lower third, then spreading or 
reHexed; inner very stiall, erect, ovate, with a narrow 

claw. Baker's Iridew, Baker, p. 70. 

immaculata, Herb. Stem 2-3 ft. long, forked: lower 
Ivs. 1!.-2 in. long including petiole: fs. bright erim- 
son, not marked with black, B.R. 27:68. FS. 5:502; 
21:2215 (fs. briek-red). F. W. Barcuay. 

RIVINA (A. QQ. Rivinus, professor of botany, ete., 
at Liepzig, 1691-1725). Phytolacedecw., A genus of 2 or 
3 species of shrubs with herbaceous branches bearing 
usually axillary racemes of small fHowers, followed by 
red berries the size of peas. Lvs. ovate, ovate-lanceo- 
lute or cordate-ovate: perinuth-sevments 4, small, equals 
stamens style short; stigma capitate. The species 
are natives of tropical America, The following makes 
w good pot-plant tor a warm greenhouse, wud it is also 
useful for growing as a sununer annual in the open. 

himilis, Linn. Rover Piant. Fig. 2134. Stem with 
spreading branches, 14-2 ft. high: Iws. 1-3 in. long: 
racemes slender, pendulous, many-fld., as long as the 
Ivs.: fls, white, 1-132 lines long: calyx pale rose: 
1-l's lines long; S. Florida. B.M. 178l. V. 5 
Salty 2h. Gin, 2% 9p. 68 (as Pes deters ye 

F. W. Barciay. 
Sorbus Aucuparia, 

ROBINIA 

ROAN or ROWAN. 

ROBINIA (in honor of the two early French botanists 
Robin). Leguminosae. Trees or shrubs, with odd-pin- 

nate Jeaves and often spines for stipules: Ifts. stipel- 
late: fs. in drooping axillary racemes: fr. a 2-valved 
pod ov leguine, with several bean-like seeds. venus 
of plants of much merit for ornamental planting, and 
in one case for its enduring timber, All are of rapid 
growth when young, reuching effective stages in ashort 
time. The facility with which they increase, both by 
seed and by suckers, is sometimes a disadvantage, Va- 
rieties are propagated by cuttings or by grafting. 

2133. Clump of Ricinus communis. 
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Pseudacacia was early recognized and it 
but the attaeks of the borer 

planting of a 

beauty of 2. 
wis extensively planted, 
have caused great loss and cheeked the 

beautiful tree. 

2134. Rivina humilis (+s). (See page 15: 

Pause AcAciA. BLAck 
is the largest of the 

ft. Lifts. short-stalked, 

Pseudacacia, Linn. Locust. 
Locust. Fig. 2135. This spe 
genus, growing to a height of 
9-19, 1-2 in. long, oval or ovate, smooth, often emaryi- 

nate or mucronate: bark on young wood brown and 
glandular; stipules glandular, enlarging with age and 
becoming strong thorns on the 2-year-old wood: fis. 
white and fragrant, in drooping racemes: fr. a broad, 
brown, many-seeded pod or legume. May, June. Hast- 
ern N. A.—Wood very lasting, and adapted to many uses, 
Many varieties of this species are in eultivation, the 
following being sold in this country: aurea, Hort., has 
pale yellow Ivs.; bella-rosea, Hort., rose-colored fl 
and is probably a hybrid of L. LP. Soiidweceter and BR, 
cosa; yar, inérmis, DC., is a thornless variety, with 
large dark foliage; ‘pullata, Hort., is much like Bessoni- 
ana (below), but more compact; Decaisneana, Carr.,is a 
form with handsome rose-tinted fls. RIT. ble i 
19:2027. I.H. 12:427. Gn. 34, p. 174; seetatelia Du 
Mont Cour., is a strong-growing thornless var.; mono- 

phylla, Pelz. & Kircehn., is the Single-leat Locust, and of 
this there is a slightly pendulous sub-var ; péndula, 
Loud., is a form with broawd, spreading, somewhat 

drooping branches ; semperflorens, Hort., is said to 
flower throughout the summer; vars. globula, stricta 
and mimosefolia are horticultural forms, which are suf- 
ficiently deseribed by their names; pyramidalis, Pelz. 
& Wirehn., is a distinct narrow-growing form; umbra- 
culifera, DC. UnMpretta Loctvsr. Thornless, the gla- 
Drons branches deusely crowded : Ifts. ovate. Vars. 
rubra, Strieta and Bessoniana are fovns of this. Very 
distinct. 

hispida, Linn. 
8 ft. hig] 

or hairy: Ifts. 0- 

2156. A shrub 2- 
cept the fls. bristly 

racemes loose: fls. on long pedi- 

cels, rose color, May, June. Va. to Ga., in mountains, 
B.M. 311. Gn. 34, yp. 175.—Like the next speeies, it 

spreads fromthe root and should be planted where it will 
not interfere with other plants. Seldom matures seed. 

viscosa, Vent. CLrammy Locust, A small tree, rarely 
growing to the height of 80-40 ft.: shoots, petioles 
and seed - pods covered with viseid- glandular hairs: 
lfts. 11-25: fls. ina short and usually rather ereet ra- 
eeme, rose color. June. Va.to Ga., in mountains. S.S. 
3:115. B.M. 560.—The var. bella-rosea, Nich.,is 1’. Pseud- 
acacia, var, bella-rosea, 

Neo- Mexicana, (4 

Rose Acacta, Fig. 
1, all parts of the plant e 

A shrub 5 or 6 ft. high, with 
stout stipular prick pedunele, raeeme and ealyx 
glandular-hairy: fls. in drooping axillary racemes, rose 
color, Southwestern N. Amer. S.S. 3:11. Gt. 411885. 

R. Keélseyi isa new species discovered and introduced in 
1901, by Harlan P. Kelsey, Tho bark much resembles R. Pseud- 
acacia and the plant is sparingly pubescent, It is a compact 
shrub of distinct habit.” Joun F. Cowernt 

ROCHEA 

ROBIN’S PLANTAIN, Lriyeron bellidifolius. 

ROCAMBOLE (Allium Scorodoprasum, 
humble member of the onion tribe, the 
bulbs of which are used abroad like garlic, Known in 

America amongst the Canadian French. The plant is a 
hardy perennial, witha stem that is twisted spirally above 
and bears at the top an umbel of flowers, some or all of 

which are changed to bulblets. The presence of these 
bulblets distinguishes the plant from garlic. The spe- 
cies can be propagated by the balblets, but quicker re- 
sults are secured from the cloves of the underground 
bulbs. In mild climates, the bulbs should be planted in 
autuinn or not later than February ; in cold climates, 
plant in spring. In the autumn when the leaves decay, 
the bulbs are lifted, dried in the sun, and stored. 

Rocambole is a native of Europe, the Caucasus region 
and Syria. It has flat or keeled leaves, short spathe, 
bell-shaped, 6-parted perianth, and the J inner stamens 
broader than the rest, 3-cleft, and not longer than the 
perianth. If is a perennial plant. Good seeds are 
rarely produced, 

ROCCARDIA. 

Linn.), is a 
underground 

Consult Telipterum. 

ROCHEA (de Iu Roche, French botanist). Crassu- 
lacew., A genus of + species of succulent plants from 
S. Africa, with opposite, oblong-ovate or lanceolate lys. 
and Hs. in terminal, few-to many-fld. heads. For generic 
characters, see Crassula, The best species is 2B. coc- 
cinea. The following points concerning its culture are 
condensed from Gn, 46, p. 860: This species enjoys an 
abundance of light and sun-heat, and needs to have its 
wood thoroughly ripened in the autumn to insure a dis- 
play of bloom. If small plants can be procured they 
should be nipped about February 1. If a few leaves are 
removed, after the top is pinched out, shoots will start 
more evenly, After pinching, the plants are put into 
considerably larger pots, a peaty soil being generally 
used and good drainage given. They should be given a 
night temperature of 50°, day temperature of 75-80° 
in sunshine, with plenty of atmospheric moisture until 
the new growths are freely produced, when they should 

2135. Robinia Pseudacacia (X 4). 

be inured to more air. A shading of the glass may be 
necessary in summer, or the plants may be placed in a 
sheltered position outside. About August, when the 
plants have made as much growth as ean be ripened 
that season, they may be placed in a warm, dry, sunpy 
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place to induce perfe ie and early maturity. During 
winter the plants may be kept ina sunny frame or cool, 
light greevhouse, with only sufficient water to prevent 
shriveling. 

A. Clusters usually 2-flomered, 

jasminea, DC. (Cri Stem ula jasmined, Ker-Gawl). 
herbaceous, 4-12 in. high, decumbent, branched, flower- 

fleshy, ing part erect: lvs. oblong-oyal, 15-"4 in. lone, 

2136. 

Rose Acacia— 

Robinia hispida. 

UX be) 

1-2 lines wide: fls. white, tinted with crimson, sile, 
not fragrant, 144 in. long. B.M. 2178.—Hybrids with R. 
coecined are tigured in A.F. 33. 

Clusters many-flowered,. 

Haw. Crd. coccinea, D (Halosdnthes coceined, 

coectneda, Linn. ) Plant robust, shrubby, 1-2 ft. high: 
Ivs. very closely imbricated, 1-1l!s in. x 24-1 in.: fis. 
bright searlet, ]?.-2 in. long, fragrant, borne in sum- 
mer. Cape. Gn. 46, p. 360. B.M. 495. 

R. faleata, DC. e Crassula faleata. pf WW. Barciay. 

ROCK-BRAKE. See Cryptogramma, 

ROCK-CRESS. Avuhis 

ROCK GARDENS. Figs. 2137-40. Nature in time will 
make a garden even on the unbroken surtace of a rock, 
by clothing it with lichens, alge and mosses of many 
exquisite TOrnS having much variety and often striking 
brilliar i Soil-tilled cracks and 
pockets then ferns and flowering plants will find a place. 
At low elevations, however, these flowering rock-plants 
are comparatively few, for soil accumulates rapidly and 
strong-growing herbs, shrubs and trees, aided by favor- 
able climatic conditions, svon cover the rock surface or 
furnish so dense a shade that only mosses, lichens and 
ferns will thriv 

The ideal rock or alpine gardens are within that region 
on mountain summits between the limits of tree growth 
and the edge of perpetual snow, and in the correspond- 
ing regions toward the poles, where the plants are pro- 
tected from the rigors of a long winter by blankets of 
snow and are quickened into a short period of rapid 
growth by a comparatively low summer temperature. 
Here, where there are deep, cool, moist rock crevices 
and pockets filled with fragments of broken stone and 
porous decayed vegetable mutter, are the favorable con- 
ditions wherein the real alpine plants can multiply their 
neat and dainty cushions, tufts and rosettes of dense 
and matted foliage and their abundance of exquisitely 
formed and brilliantly colored flowers. A snecessfully 
grown collection of these plants in contrast with ordi- 
nary garden flowers would be like a collection of cut 
gems as compared with one of rough minerals and 
rocks, for they have an exquisiteness of finish and 
depth of coloring that gives them as unique a place in 
the vegetable kingdom as they have in the plan of na- 
ture. Surely there are men and women who, if they 
knew these plants well, would be fired with an ambition 
to excel in their cultivation; and in so doing they may 
enter a comparatively untrodden path if they will limit 
their work chiefly to the alpines of this continent. They 
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are represented in the New England mountain region 
by such species as brews id Gra nlandica, Loiseleuria 

procimbens, Silene acaulis, Diapensia Lapponica, 
elrelostaphylos alpine, Vaccinia caspilosim, Sari- 

Veronwleou Gein 
Sibbaldia 

radiatum, 

procumbens, Lhododendron 
Lupponicum, Bryanthus tarifolia, Primula 
Surifraga oppositifalia, hi and aizoides, Aster 
polyphyllis and Woodsia ghibella: and in the Roeky 
Mountains and Pacitie Coast Ranges by Lrigeron wni- 
florus, lanatus and alelinella Brandeqe’ aud 
grandiflora, Artemisia borealis, and «al- 

pind, Senecio Soldanetla, Bremontii, pe 

freus, uniflorus and wernerifolins, Crepis 

Cumpanela unitlora, Primula Parryt 

and suffruticosa, - aud 
seplentriondlis, Gentiana prostratda, frigidu, 

Vewberryi, Parvyi and simpler, Philos bry- 
vides and cuspitosa, Polemoninim coufertum, 

Bryanthus Breweri, 

Pourryt and nudicaulis, 
eLrabis Lyallii and platysperma, Smetoishia 
caleyeina, Lychuis montana and Kingii, Ca- 
landrinia Claytonia meqaurrhiza, 
Spraquea unbellata, Dryas octopelala, Geum 
Rossii, Surifraga chrysantha and bryophora, 

ysopteris alpina, Aplopappus pygmanus, Lyallii and 
acaulis, Omphalod sna, var aretioides, Chionophila 

Jaumesii, ete. ot all of these names are accounted for 
in this work. Panay be found in the Current Man- 
uals of North pea rican Plants.) 

The uncultivated American pluits inthis class are quite 
as numerous and attractive as are the European species 

that have been long cultivated there. Here alpines have 

fraga vivularis, 
var. Pechii, 

alpina, 

farinosa, 
Doon 

HPS CILIES, 
scopiuloricnt 

Wil, 

eludrosace Chama jasu 

Cbs 
Draba streptocarpa, 

stope Mertensiana, 

PUY, 

been but little cultivated. A very few easily grown 
European kinds, like Awbrictia deloidea, Achillea to- 
mentosa, Cumpaniula Carpatica and Arabis albida, 

are offered by American nurserymen and cultivated in 
the open border, On a few private places small rock 

gardens have been established, or advantage has been 
taken of favorable local conditions to cultivate some 
additional speci and in one or more botanic gardens 
considerable collections have been at times maintained, 

chiefly in frame rally what have d for rock 
gardens have —mere piles of cobbles 
raised from the surface of turf or piled against dry 
banks in such a manner as rapidly to disperse instead 
of slowly conserve all soil moisture. Even the most 

2137. A rockery bordering a lawn. 

self-assertive weed fails to thrive in such a garden. A 
little better than this was the rock garden at the 
World’s Fair, in whieh was the alpine plant exhibit 
of the Royal Botanic Garden of Berlin, comprising 103 
species, of which only 23 were alive in August. 

In ¢ ], we have a smaller rainfall, less humidity 

and a larger proportion of sunny days than in England, 
to which we must look for the best instruction in the 
cultivation of alpine plants. This must be regarded in 
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the arrangement of our rock gardens. Every precau- 
tion should be taken to secure the full advantage of 
rainfall and any natural water supply, and there should 
also be a liberal and constant artificial water supply. It 
must be kept in mind, too, that at low elevations the 
long, hot summers do not allow the period of rest that 
such plants require. This condition must be met hy de- 
vices, methods and locations that will retard the growth 
in spring, cheek it at an early period in autumn, and 
keep the plants fully dormant in winter, such as 
shade, mulching, and, in the case of particularly diffi- 
eult plants, the protection of frames. It is essential 
that conditions be provided that will enable the roots to 
extend for a long distance, often many feet, in narrow 

crevices and pockets between rocks to depths whe1 
there is a uniform temperature and uniform moisture 
supplied by moving water, for frequent freezing and 

2138. A pocket in the rocks. 

thawing and stagnant water ave fatal. These cavi- 
ties should be filled with such loose material as frag- 
ments of rock mixed with decayed vegetable matter, 
Without manure, and arranged to provide for the free 

like roots, for perfect drainage and the 
To provide these unusual couditions 
ite place in a large way would be so 

difficult and so expensive that if is not to be reeom- 
mended. A small collection comprising a few easily cul- 
tivated alpines and the similar rock plants referred to in 
a later puragraph may, however, be successfully grown 
on reconstructed stone walls, on ledges, in small rock 

passage of hai 

free access of air. 
on the average pri 

gardens and in the open borders of almost any country or’ 
city place. Persons who desire to cultivate a large col- 
lection of true alpines should seek a situation where 
favorable natural or existing conditions ean be taken 
advantage of. Such locations are likely to be found at 
the seashore and in rocky and hilly regions—such re- 
gions, for example, as are selected by muny people for 
summer homes. A ledge, a natural mass of boulders 
or an abandoned quarry will often provide them. 
Pockets and crevices of ledges can be cleared of unsuit- 
able material, and if they are not decp enough to hold 
moisture and have an equable temperature their depth 
may be increased by the judicious use of wedges, bars 
and explosiv Boulders can be arranged in such a 

manner as to secure suitable deep pockets and crevices 
of soil, springs can be diverted to supply a constant 
flow of water, underground pipes can be carried from 

an artificial source of supply to various points where 
conditions require them. However favorable the condi- 
tions are, it will be found that much can be done to 
advantage in different localities to meet the special re- 
quirements of different groups of plants. In sueh work, 

however, it should he kept constantly in mind that there 
are plants that will grow in all sorts of surronndines, 
and that it will often he much better to seek such as are 
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adapted to ey ing conditions than to go to the ex- 
pense of radically modifying such arrangements. 

If an artificial rockery is to be constructed, it should 
be borne in mind that it is not for the purpose of dis- 
playing a collection of curious rocks fantastically ar- 
ranged, but to provide a place for growing a class of 
plants that cannot be as well grown elsewhere. It would 
be better never to think of securing mountain, valley 
and rock effects in the disposition of the material to be 
used, but only to think of providing many varied con- 
ditions and situations as regards exposure to sun and 
shade, depth of pockets and crevices, the character and 
depth of soils, subterranean and sur > water supply, 
and whether it be permanent or fluctuating. In select- 
ing and arranging the rocks freshly broken raw faces 
should not be exposed, but rather such faces as are 

already covered with a growth of lichens for sunny 
places and with mosses for shady spots. 
To take full advantage of surface water, 
pockets and crevices should have a decid- 

ly downward direction from the exposed 
surface and not be sheltered by over- 
hanging rock. That this does not apply 
in all eases, those who are familiar with 
the habitats of rock-plants know full 
well, The natural habitat of Pellwa gra- 
cilis in the upper Mississippi bluffs is in 
horizontal crevices well buck from the 
edge of the overhanging rock, where it is 
absolutely protected from all surface 
water. It finds sufficient moisture in the 
horizontal seams. Pellwa atropurpurea 
will grow in narrow cracks and small 
pockets on the face of dry limestone 
boulders where there can be no possible 
internal supply of moisture. These in- 
stances go to show that the general prin- 
ciples that will apply to such plants as a 
class will not apply to all species, and it 
simply gives emphasis to the importance 
of trying a plant under all sorts of condi- 

tions before assuming that it can not be 
grown. The writer remembers well an at- 
tempt to grow that most exquisite alpine 
flower, Gentiana verna, in the open border 
on a little pile of rocks to give it suitable 

drainage. It was transplanted a number of times to 
places where its environment appeared to be about the 
same, and finally a situation was secured, where, instead 
of barely holding its own, it increased and produced a 
number of its great deep blue flower-cups. 

The importance of protection from drying and cold 
winds and of securing shade in many situations must 
not be overlooked. Sometimes advantage may be taken 
of aun existing deciduous or evergreen tree or shrub 
growth, or rapid-growing varieties can be planted to 

make a screen. While shelters of this character are of 
value about the outer limits of a rock garden, they can 
hardly be used for separating its smaller compartments. 
For this purpose slow-growing, dense-foliaged ever- 
grecns with a restricted root range are best. This 
would include the Yuceas, a few of the dwarf forms of 
Thuya, Juniperus, Picea. Retinispora and practically all 
the broad-leaved evergreens. The latter, especially the 
Rhododendrons (of which Rhododendron maximum can 
be secured in large plants at low cost), are particularly 
useful owing to their habit of growth, restricted root 
area, and the facility with which they can be moved 
from place to place as desired, As these shelter-belts 
and groups form the background and setting of the rock 
garden and are the dominating landscape feature in 
views from a distance, their composition and disposition 
is a matter of much importance. The disposition must 
he governed, however, by the neral arrangement of 
the grounds, but in this arrangement an agreeably 
varied sky-line and composition of plant forms and of 
shades of green should be sought for. In the composi- 
tion of the background, and in the planting of the rock 
garden us well, a decided character should be given to 
the whole and to each distinet compartment by using 

some few effective plants in quantity rather than a great 
number of varieties in small quantities. Variegated 
and distorted garden freaks should be excluded, for 
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they would only distract the attention from the rock 
garden, the primary object. Even more inappropriate 

are stationary fountains and vases. 
Por ore specific instructions as to the coustruetion 

of rock gardens and the care and propagation of rock- 
plants (for European conditions) see Robinson's “Alpine 
Flowers.” London, 1875, and Sutherland's “Hardy Her- 
baeceous and Alpine Flowers,” [edinburgh and London, 
1871. : 

Up to this point reference has been made forthe most 
part to distinetly alpine plants; that is, plants that are 
confined exclusively to the region on mountains above 
the tree and shrub line, They are the ones that will 
test the skill of the cultivator. There are, however, 
many roci-pkints; that is, plants that grow naturally on 
rocks, or plants having a tufted, matted and more or 
less persistent and evergreen foliage similar to alpines 
that can be used with theth in less favorable positions 
in the rock garden or in the open border. Muny of such 
plants ean be readily procured from American nursery- 

men and eollectors. They ave easy of cultivation and 
attractive in habit and Hower. The writer would include 
also low-growing bulbous plants, especially such as have 
inconspicuous foliage. They can be plinted with the 
low ground-covering plants to push up through them. 
From this list are omitted such plants as belong more 
properly in the wild garden, especially such as spread 
rapidly by underground shoots and are likely to become 
a pest. (In a rockery conditions are such that it is 
ahnost impossible to extirpate deep-rooting, weedy 
plants, and they above all others should be rigidly ex- 
cluded.) Among desirable rock-plants the writer would 
include Geranium sanguinewm, Andrewesti and Robert- 
tani, Gypsophila muralis, Helianthemum vulgare, 

Helleborus niger, Leontopodium alpinum, Linaria 

Cymbularia, Lotus cornieulatus, Lychnis Visearia, Pa- 
paver alpinum and nudieanle, Ceratostiguia Larpente, 
Saponaria ocymoides, Verontiea Teucriann and rupestris, 

Arabis alpina, Campanula fragilis, Daphue Cnueorum, 
species of Alyssum, Bellis, Cerastium, Arcnaria, Draba, 
Epimedium, Iberis, ‘Thymus, Arabis, Armeria, Ajuga, 
Dianthus, Sedum, Sagina, Primula, Aquilegia, Saxi- 
fraga, Corydalis, Myosotis, Sempervivum, Parnassia, 

Viola, Hepatica, Opuntia, Houstonia, Anemone patens, 
var. Nuttalliana, Awart and ereeping Campanulas, 
Cornus Canadensis, Dieentra erimia, Calluna vul- 
qgaris, Tris evistata, verna and pumila, Lelophyllian 

burifolium, Phlor subulata, reptans, Sari- 

fraga Virginiensis, Silene Pensyleanica and Virginiea, 
Anemone thalietroides, Waldsteinia fragarioides, Galar 
aphylla, Asperulu odorata, low-growing ferns, mosses, 

ete. WakreN H. MANnnine. 
A rock garden or rockery is, or should be, an imita- 

tion (though of necessity in a limited and smaller 
way) of a natural rocky slope such as is often seen on 
mountain sides, but made more interesting and at- 

“INP, 

2139. An isolated rockery under a tree, Southern California. 

tractive by the planting of a large variety of alpine 
and other plants. The meaningless mounds of stones 
too often seen in gardens, planted with summer-bed- 
ding plants or vines, do not represent the true concep- 
tion of a rockery. A rockery must of necessity often 
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be artificial in the sense of made by man, because 
few gardens contain a natural bank or slope upon whieh 
one might be constructed. Im any case, it should be 

characterized by simplicity and nataraluess. In faet, in 
no partoft a garden has the gardeuer more opportunity 
to vive expression to bis natural taste than in the eon- 

struction and planting of a rockery, If a garden does 

2140. A picturesque rockwork, for the wilder parts 
of the grounds (European). 

contain a natural bank or slope, the position or aspect 
may not be an ideal one. A southern slope, unless 
within the shade of tall trees, is not as good an aspect 
as a northern one, owing to the soil becoming too hot 
and dry, just the opposite conditions for true alpine 
plants. Some of the best rockeries are what are known 
as underground rockeries; for instance, the one in the 
Royal Botanic Gardeus, Kew, London, England, is au 
underground rockery. Before this rockery was con- 
structed the ground was perfectly level. A cutting was 
begun at one entrance, at first shallow, but gradually 
deepening till adepth of some 6 or 7 feet was reached, 
and an average width of about 10 feet at the bottom. 
All the soil taken out was placed on the top of the 
slopes, thus still further increasing the height. The 
eutting was made in a winding manner, not formal or 

zigzag, but in such a manner that when completed, not 
only would a variety of aspects be secured to suit the 
requirements of different plants, but each turn should 
seem to possess a peculiar charm of its own. The 
whole cutting is perhaps some 200 yards in length. 
The rocks are placed in the banks in as natural a ian- 
ner as it would seem possible to place them; now they 
stand out boldly, almost perpendicular with the edge of 
the path, then again they recede into hollow recesses, 
There are not too many rocks, nor yet too few. In one 
place a cascade falls over the rocks into # small pool 
which not only provides a habitat for aquatic and bog 
plants, but also adds greatly to the beauty of the 

rockery, For the convenience of the public a broad 
gravel path runs through the whole rockery. Rhodo- 
dendrons and other shrubs are planted on top of the 
banks in groups, and not in straight lines, while behind 
these for protection and shade are planted pines and 
other conifers, as well as some deciduous trees. The 
rocks are placed in most cases so as to form “pockets” 
of good size into which the plants could be planted, and 
the soil made in the pocket to suit the requirements of 
the different plants. With such a variety of aspeets and 
conditions this roekery is able to accommodate one of 
the largest collections of alpine and rock plauts in 
the world. As this roekery was for a time the special 
eharge of the writer while a student at ew, well does 
he renember the deep carpets of mossy Saxifrage, Au- 
brietia, Arabis, Cerastinin, Sedum, ete. which hung over 

projecting ledges of rocks, while in fissures and holes 
in the rocks were growing those dainty rosette-making 
saxifrages, S. longifolia, NS. Cotyledon, S. crustacea and 
So ecaesta,as well as the charming androsaces. In the 
deeper recesses of the rockery were to be found the 
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lurge-leaved saxifrages, such as S. crassifolia, S. ligne 
lata, S. Stracheyi and S. purpurascens, Quite at home 

audin suitable positions were alpine primulas, auriculas, 
and cyclamens. There were Leeland poppies, Himalayan 
poppies (Meconopsis Wallichi and Vepaleusis), gentians 

from the tiny blue Geufiqna verna to the tall G. sep- 

temfida, mic imany kinds of Fuukia, Fritillaria, Erica, 

Epimedium, Cypripedium, Orelis, Lilium, Erythronimn, 
Allium, Alyssum, Ajuga, Achillea, Armeria, Sagina, 
Semperviywno and creeping Veronica, besides other 
plunts too numerous to mention, Particularly promi- 
nent positions, us on top of the rocks, or at a turning 

point in the path, were occupied by some stately 
plant, such as Ahem palmation, alcanthus mollis, or 
Guinera manicata, or scabra, while foxgloves, ve 

baseums and such like plants would fill up the recesses 
in the shrubs on the top of the rockery, One end of the 
rockery beneath the shade of overhanging tr was 
devoted to hardy ferns, which grew with wonderful 
luxuriance. With the variety of rare and interesting 
plants, together with the artistic yet natural appearance 
of the whole rockery, a more beautiful place it would be 
diflicult to conce 

With these pleasant remembrances in mind the 
writer built a reckery in 1898, in the Botanic Gardens 

of Smith College, Northampton, Mass., somewhat after 
the pattern of the one at Kew, but at present on a very 
much more limited seale. The position chosen (the 
only one available) is near the outskirts of the garden 
proper, on what was formerly a grassy southern slope. 
A cutting was made through the slope in much the 
same Taanner as the one at Kew, but to secure good 
northern aspects the soil was all banked on the south- 
ern side. The path, which is quite level, varies in width 
from 3 to 6 feet, The height of the banks in which the 
rocks are placed ranges from 2 fect at the entrances to 
some 8 or 10 feet at the highest point. Forrocks we used 
] water-worn boulders collected in the vicinity. One 
shaded recess, with a northern aspect, is devoted to na- 
tive ferns, which at the present time, 1901, number 
some 40 species. The whole rockery outside is banked 
with flowering shrubs, and on the southern bank out- 

side are planted some trees, chiefly catalpas, for the 
purpose of shading the southern aspect of the rock- 
ery, as well as for ornament. Water is laid on so that 
the plants might not suffer in dry weather, The writer 
has not been successful with alpine primulas, mos 
saxifrages, tufted gentians, and several other subjects 
which delight in a cool, moist climate, perhaps from his 
not haying provided the ideal conditions for such 
plants, but more probably due to our extremes of cli- 

Ve 

mate, Still there is a large variety which does well 
here, The writer bas found most of the low-growing 
veronicas, sedums, sempervivums, arabises, alyssums, 

achilleas, alsines, erysimuims, aquilegias, campanulas, 
stellarias, pachysandras, the beautiful shrabby little 
Daphne Creorum, and many others, do very well in the 
More sunny or southern aspects of the rockery, while on 
the northern aspects cerastiums, iberises, ajugas, Ice- 
land poppies, rosette and large-leaved saxifrages, moss 
pinks, epimediums, herniarias, arenarias, cardamines, 
armerias, dianthuses, native orchises, cypripediums and 
many other plants do well. On the top of the rockery, 
to fill in recesses in the shrubbery, are planted fox- 
gloves, verbascums and tall veronicas, while at conspie- 
uous points are planted clumps of Bocconia cordata, 
Telekia speciosa, Aruncus Sylvester, ov any herbaceous 
plant which looks well as an isolated specimen. In 
among the plants in irregular colonies are planted hardy 
bulbs, such as crocuses, scillas, ornithogalnms, nar- 

eissi, snowdrops, chionodoxas, and grape hyacinths; 
these come up the first thing in the spring and blossom 
before the other plants get well started into growth, and 
are a decided acquisition to a rock i 

Almost all alpine plants may be r« 
by seed, cuttings or division of the plants, The writer 
raises some from seed each year to fill up any vacancies 
in the spring. His plan is to sow the seeds in 4-inch 
pots early in February in w finely-prepared light soil, 
and place the pots in a moderately warm greenhouse; 
here they soon germinate, and as soon as large enough 
to handle they are transplanted either into other pots 
similarly prepared, or into small, shallow boxes. They 

sadily propagated 
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grow vigorously through the early spring months, and 
by the first of May they may be planted out perma- 
nently, Seeds may also be sown in some shaded frame 
in spring and the plants transferred to the rockery in 
the fall. All the plants in the rockery should have a 
light covering of leaves or ight strawy manure to pro- 
tect them from excessive freezing and thawing during 
the winter, especially those planted on the southern 
exposure, or they may be protected with a few hemlock 
branches laid lightly over them. These should be re- 
moved as soon as the weather will permit in’ early 
spring. In planting anewly made rockery it is a niistake 
to plant too thick. Each plaut should be allowed room 
to develop so as to show its true character, and the 
plant should then be limited in a measure to that space, 
especially if a much mo ruupant grower than its 
neighbors. As in other parts of the garden, weeds will 
insinuate themselves wherever they can gain a foot- 
hold. These must be removed as soon as they appear, 
and the whole rockery should be gone over at least once 
in ten days to keep ‘h plant from encroaching on its 

neighbors, and to keep all in good order. 

Epwarp J. CANNING. 

ROCKET. See LMesperis. 

ROCKET CANDYTUFT. Sce Jheris coronaria, 

ROCKET, YELLOW. LBurbaren vulgaris. 

ROCK ROSE. See Cistus; also Helianthemum. 

ROCKY MOUNTAIN EEE PLANT. 
folia. 

RODGERSIA (Commodore Rodgers, U. 8. Navy). 
Sasitragdecn, A genus of one species, a hardy herba- 
ceous perennial for which the following names have 
been proposed: Rodgers’ Bronze Leaf, Bronze Leat of 
Japan and Stately Five-Leaf. It grows 3-4 ft. high, and 
the leaves are finger-shaped, the 5 lobes being bold in 
outlive, angled and serrate. In the spring the foliage 
is ight green; in summer it assumes a metallic bronzy 
hue. The plant is a vigorous grower, and under favor- 
able circumstances las been known to make a clump 9 
ft. in diameter, the largest lvs. being a yard across and 
borne on stalks 3 ft. long. The fls. are borne in mid- 
summer on stalks 4-5 ft. bigh. The general style of 
inflorescence is that of the popular Astilbe, to which it 
is closely allied. The fls. are very sinall, but make a 
feathery spray of fluffy white bloom. The panicle isa 
foot or more long and as wide at the base. Technically 
the fls. have no peta what seem to be petals are the 
white calyx-segments. As a flowering plant it has been 
said by enthusiasts to be superior to Astilbe, but the 
bloom is scantier, rather greenish at first, and perhaps 
does not last as long. It may not be so amenable to 
forcing. Rodgersia is a native of the subalpine regions 
of Japan and is presumably hardy in our northern 
states, It is offered by importers of Japanese plants. 
The plant is highly esteemed by English connoisseurs, 
but seems to be nearly unknown to American gardens. 
Although any deep, rich garden soil will do, it is said 
to prefer a moist peaty soil. It should be placed in a 
sunny position, with plenty of room, where high winds 
cannot damage the foli Easily propagated, 

3otanically Rodgersia close to certain species of 
Astilbe, having 10 stamens and no petals; it differs in 
having connate carpels, scorpioid inflorescence and 5- 
eut rather than thrice ternate foliage. Other generic 
characters are: eulyx-lobes 5: ovary 2-3-loculed; styles 2 
or 3; stigmas capitate: ovules man 

podophylla, (ir 
5-lobed; stem-lv 
large panicle. J] 
Gn. 36, p. 171; 

Cleome integri- 

Rhizome thick, sealy: radical lvs. 
lobed: eymes seorpioid, forming a 

M.6691. G.C. IT. 20:141. G.M. 33:477. 

8, p. 125; 46, p. 4 W. M. 

RODRIGUEZIA (Emanuel Rodriguez, Spanish bot- 
anist and apothecary). Orchiddcew., A small genus of 
South American orchids, a few of which are cultivated 
for their graceful racemes of delieate flowers. The 
flowers are nearly always fragrant. The plants vary 
somewhat in habit. Some species form neat, compact 
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tutts, while others, like BR. decora, have long, str 
gling rhizomes ditleult to Keep within the limits of a 
Dloek or a basket. Vseudobulbs small, compressed, 1-2- 

Ivd. and bearing sheathing Ivs.at the base: racemes 

ereet or pendulous: dorsal sepat and petals similar, 
free, erect; lateral sepals united, coucave, but scarcely 
saceate: labellum spurred or saceate, with a long elaw 
parallel to the cola, and a spreading blade usually 
excecding the sepal: column slender. Robert Brown's 
genus Gomesa (sometimes written Gomega), found on 

G, recurved, is now referred to Rodriguezia. G. 
is MW. planifolia, 
Grow Rodriguezias in very shallow pots filled with 

tough peat, and vell drained. Rest then ina temper: 
ture of 50°, viving little water. The growing tempera 

ture should be from 65-74". Give plenty of imeisture 
and shade from direct sanshine. The strouger-growing 

kinds will need thicker potting material in baskets: 
they do well wired on tree fern stocks. During season 
of growth, syringiug is necessary. 

FECUCE 

A. Fis. large, white, spotted or rose, 

cme COCOTNOHU NOG hurt mea ea Sezh 24ee Mow BIA haat 1. fragrans 
2. decora 

BB. Lace’ Pend nlouwus: 20 sass oe ates ade VEUUStal 
+. candida 
5, pubescens 
). secunda 

. erispa 
8. planifolia 

AA. Fis. small, deep vese ov spotted red, 
ARS aE USE EET CON UUNOP ve Aen ate Goa cree alee nae Zaye 

fragrans, Reichb. f. (Burlinglonia fragvaus, Lindl.). 

Lys. tufted: racemes erect: fs, pure white, except the 
middle of the labellum, which is stained with yellow, 
very fragrant; lower sepals united, entire; dorsal se- 
pal acute; labellum cueullate behind, with a 2-parted, 
pubescent appendage on the disk. April, M Brazil. 
(CU. TIL. £:757 (the plant is here figured with a pendu- 
lous raceme). 

décora, Reichh. f. ( Burlingtonia décora, Lem.). Plant 
with a long, slender rhizome, with oval, l-lvd. pseudo- 
bulbs: seape nearly erect, 9 in. high, bearing 5-10 blos- 

soms ina loose raceme: sepals and petals ovate, acute, 

connivent, white or pale rose spotted with red; labellum 
twice as long as the petals, white; middle lohe rounded, 
bifid, contracted into a broad claw which has several 
fringed lamelle; column with faleate hairy ears. May, 
June. Brazil. B.M. 4834. 5. 7:716.—Var. picta, 
Hort. (Burlingtonia décora, var, pleta, Hook.). Pseu- 

dobulbs orbieular, compressed: fls. short, acute; sepals 
and petals spotted with deep purple-red. B.M. 5419. 

venusta, Reichh. f. (Bravlingfonia ventsta, Lindl.). 
Lys. linear-oblong, forming compaet masses: tls. in 

drooping racemes, large, white or tinged with pink and 
having a yellow stain on the lip; dorsal sepal acute, 
the lateral pair entire; Jabellam transversely plicate 
near the middle. Flowers at various seasons. Brazil. 
LH. 5:188.—Very near &. candida. 

candida, Batem. (Burlingltonia edudida, Lindl.). Lys. 
oblong, firm: racemes pendulous, +6-fld.: fs. white, 
with a light stain of yellow onthe labellum, 2 in. long; 
dorsal sepal obovate, emarginate, the lower pair united 
into a coneaye, bifid blade, saccate at base; petals obo- 

vate, with the apex recurved; labellum with a broadly 
cuneate, bifid middle lobe, longer than the sepals and 
petals; base and lateral lobes parallel to the column, 
throat with many lamella. April, May. Guiana. B.R. 
23:1927. F.M. 1871:548. 

pubéscens, Reichb. f.(Burlingtonia pubéscens, Lindl). 
Lys. tufted, dark green, keeled: racemes many, pen- 
dulous, from the tuft of Ivs.: fls. pure white; labellum 
2-lobed, hastate; lateral lobes erect, furnished with 

lamelle; column pubescent, in which it differs from the 
other species. 

secunda, HBK. Fig. 2141. Pseudobulbs bearing sev- 
eral thick, linear-oblong lvys.: raceme erect, secund, 6 
in. high: fls. deep rose; sepals erect, ovate, convex, the 
lower pair keeled and gibbous; petals like the dorsal 
sepal; labellum obovate-oblong, emarginate, undulate, 
scarcely longer than the sepals. Ang. Trinidad, Gui- 
ana. B.M. L.B.C. 7:676 (as BR. lan- 
ceolata), 
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crispa, Lindl. Pseudobulbs clongate-ovate: Ivs, ob- 
long-lanceclate, spreading, undulite: raceme pendulous, 

rather dense: fs. green, with yellowish borders; sepals 
all free, undulate-crisp; petals similar; labellum luceo- 
late, sigmoid. Brazil. BR. 26:54. 

planifolia, Lindl. Pseudobulbs clastered, compressed : 
Ivs. lanceolate: raceme long, drooping: fls. greenish 
yellow, fragrant; sepals oblong, waved, acute, the 
lower pair united except at the end; petals like the dor- 
sal sepals; labellam) broadly oblong, acute, reflexed, 

shorter than the lower sepals. Feb. Brazil. B.M.1745, 
S504, LLB.C. 72060 (as Gomesa reenred). 

Heinrich HASSELBRING and Wo. MATHEWS. 

ROGIERA. See Rondeletia. 

2141. Rodriguezia secunda ( }). 

ROHDEA (Mich. Rohde, physician and botanist of 
Bremen). Lilideew. A monotypic genus from Japan, 
essentially a tender foliage plant with luxuriant radical 
Ivs. 1-2 ft. long : » borne among the lvs. in 
short, thick, dense spikes a few inches high; perianth 
globular-bell-shaped; anthers sessile; stigma peltate; 
style nearly wanting: fr. a globular, usually 1-seeded 
berry. Rohdeas are excellent plants for dwelling- 
house decoration, doing well in the cooler positions. 
They are perfectly hardy at Washington, the foliage 
being but slightly browned during the coldest weather. 

Japonica, Roth. Root a long, nearly cylindric root- 
stock with fleshy fibers: Ivs. typically green, 9-12 in a 
rosette, erect, oblanceolate: berry about the size of a 

small olive, with a red pulp. B.M. 898. Gn. 30, p. 541. 
—The following varieties, which differ in shape and 
color of the lvs., are offered by Dutch bulb growers: 
Vars. aureo-striata, falcata, falcata var., latimaculata 
macrophylla, marginata minor, pygmza, zebrina. 

G. W. Ourver and F. W. Barcuar. 

ROLLINIA (Charles Rollin, of Paris, 1661-1741, aided 
Tournetfort). awondcea, About 20 trees and shrubs of 
tropical America, differing from Anona in having the 
petals united into a 3-G-lobed tube, the exterior lobes 
wing-appendaged, the interior small or none: fr. some- 
times of separate carpels: fls. 1-5 on peduncles that are 
terminal or opposite the Ivs. The general remarks un- 
der Anona will apply to these plants. 

Siéberi, A. DC. (Andna musecdsa, Jacq.). Low tree, 
the young growth nearly or quite smooth: Ivs. oblong, 
taper-pointed, smooth: exterior petals oblong and blunt 
(‘e-Lin. long), greenish, the interior smaller but promi- 
nent, reddish: fr. about 4 in. in diameter, greenish, 
somewhat globose, the surface bearing tubercles. Na- 
tive in the islands of Guadeloupe and Martinique, and 
in Guiana; probably in various West Indies islands. — 
Introduced into southern Florida as a fruit plant, but it 
is yet very little known within our limits. [, H. B, 
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ROMNEYA (after the astronomer T. Romney Rob- 
inson, friend of 'T. Coulter, who discovered it about 

Pupaverdcew. The CaALiroRniA TREE Poppy 
2142) is a somewhat shrubby plant with splen- 
vetaled white fls. measuring 6 in. or more across. 

Botanically, the genus is unique, having only one spe- 

cies and being distinguished from the other members of 
the poppy family by the fact that the numerous stigmas 
are connate at the base into a little ring, and are diver- 

gent at the apex. It is one of the few lon nown plants 
that has acquired no synonyin. Generic characters: 
sepals 3, with aw broad, membranous, dorsal wing; pet- 
als 6, all alike; stamens very numerous, free; filaments 
filiform but thickened above; stigmas free: capsule 

7-1 -loculed, dehiscing to the middle, the valves separat- 

ing by their margins from the firm persistent placentas. 

CALIFORNIA TREE Poppy. MATILIJA 
rlancous, 3-0 in, long, pinnately cut: 

obovate: seeds black, a line or less 

ROMNEYA 

ges ins TBEle On. Loa 29, PP. 207, 211; 46, p. 405; 
p. 208; 56, p. ‘I 5 DOE G.F. 10:353.  F.M. 

he ALPOS:397. ALG. 192314 (sup. Apr. 16, 1898). 
—TEver since 1889 and 1890, whem if was one of the lead- 
ing novelties, the California Tree Poppy has been a 
much-talked-of plant, owing to its extraordinary beauty 
and the diffieulties of cultivation, It has the largest 
flowers of any member of the poppy family, except pos- 
sibly Papaver orientale, Though net considered hardy 
in the eastern states, it has been suecessfully grown in 
the open in northern New Jersey. 
Romneya grows wild in California from San Diego 

to Santa Barbara county; also in Mexico. In the wild it 
blooms chiefly during June and July, but in cultivation 
from May to August. It is one of the characteristic 
features of California floriculture. Ernest Braunton 
writes from Los Angeles: “It should be grown here on 
dry, rocky soil; it will positively not grow in a wet or 

heavy soil. It needs no water here except the winter 
rains. It is very hard to grow either from seed or divi- 
sions.” W.M. 

AUG. 

& 
& Ss 

2142, 

mc NY; Top sprig of Romneya 

{ Coulteri (< %). 

Romneya is difficult to transplant, due to the seare ity 
of fibrous roots; in middle California we transplant 
suckers (which are produced in great abundance) with- 
out any loss, provided a good, firm ball of earth is kept 
around the stont, thiek roots in transit, and if the stems 
are cut well back, almost to the hase. At San Francisco 
it grows luxuriantly in a heavy adobe soil, producing 
immense flowers. The name Matilija P oppy (pronounced 
Ma-tilli-ha) is the favorite in California. It comes from 
the Matilija canyon, Ventura county, where the plant 
grows in particular abundance. Miss Parsons writes: 
“Many people have the mistaken idea that if grows only 
in that region, It is not common by any means; but it 
is found in seattered localities from Santa Barbara 
southward into Mexico. It is very abundant near River- 
side, and also upon the southern boundary and below 
in Lower California, where the plants cover larwe avens. 
It not only grows in fertile valle ‘ys, but seeks the secla- 

RONDELETIA 

sion of remote canyons, and nothing more magnificent 
could be imagined than a steep canyon-side covered with 
the great bushy plants, thickly covered with the enor- 
mous white fis.” The blossoms remain open tor many 

days. J. Burtt Davy. 

transplanted safely if cut to 
the ground before lifting and the trausphuting is done 

during its dormant season and soon before growth 
commences. The writer has transplanted it—and that 
without cutting it all back—twice a year; in fall intoa 
cold pit, and in April back from the pit to the bed in the 
garden, and with perfect success. There is no difficulty 
in growing it from seed; auy careful persou can do it, 
Get fresh seed,—that is the only secret, and this is im- 

perative in all papaveraceous plants. But under artifi- 
cial conditions in localities where the Rommeya is not 
hardy, it requires a few years between the germination 
of the seeds and the blooming of the seedlings; hence 
the people will not bother with raising it in this way 

WILLIAM Faucon 

ROMULEA (Romulus, fabled as one of the founders 
of Rome). Sriddeew, A genus of about 33 species of 
erocus-like bulbs from the Mediterranean r n of Eu- 
rope, the Cape and tropical Africa, They are small and 
slender plants with fls. an inch or so across, varying 
from crimson and purple through rose and lilac to white 
and also yellow. They are closely allied to Crocus, but 
differ in being less hardy, and in having a long pedinele 
and short flower-tube. Generic characters: lvs. linear, 
radieal, with a few similar but smaller ones on the 
scape: fls. solitary in a spathe, on a simple or branch- 
ing peduncle; perianth-segments oblong, much exceed- 
ing the short tube; spathe valves herbaceous. These 
bulbs seem to be unknown to the American trade. 

A. Fls. vosy or crimson. 

(Tricnonema rosea, Ker.). Corm glo- 
bose, 43-12 in. thick: Ivs. }o-1 ft. long, setaceous: pe- 
duncle 1-6 in. long, 1-3-fld.: outer spathe 4 in. long: 
perianth with a short funnel-shaped tube with a yellow 
throat and a red-lilac limb, about 1 in. long, oe outer 
segments with 3 faint purple stripes outside. S. Af 
B.M. 1225 (as ZL. rosewm)., B.S. 8:799 (as R. Celsii). 
Vur. specidsa, Baker (7. speciosum, ieee .), has a larger 
perianth and outer segments, with 3-5 dark purple stripes 
of which the outer are feathered. B.M. 1476. 

A. Fls. yellow or while. 

Clusiana, Baker (Triconéma Clusidna, Lange). Fis. 
bright yellow, tipped with lilae. Spain. A white var. 
has been int. by Barr, of England. pp, yw, Barcuay. 

RONDELETIA (Rondelet, 1507-1566, phy 

The Romneya can he 

rosea, Eckl. 
wd 

ian and 
naturalist of Montpellier, France). Mudbidcer About 
60 species of tropical American shrubs and trees, with 
small 5- or 4-lobed, salver-shaped fls. of red, yellow or 
white, generally borne in showy terminal co Ay bs. The 
whole family is noted as furnishing numerous desirable 
stove plants, and Rondeletia is a highly esteemed genus. 
The following species are shinbs growing 4 ft. or more 
high. The flowers are generally fragrant, and the clus- 
ters 4 in. or more across. In the favorile species (R. 
odorata) the flowers number 10-30 in a cluster, each 
flower being fully an inch across; in the other species 
the flowers may number 150-200 to a cluster, each Hower 
being less than ¥% in. across. Known also as Rogiera, 

Gencrie characters: calyx-lobes short or long, equal: 
corolla-tube usually slender, swelled or not, throat gla- 
brous or bearded, mouth with or without a rir eg; limb 
5-lohed (in some species 4-lobed); stamens inserted in 
the throat,ineluded: ovary 2-loculed: capsule loculicidal. 

PR. anomala is the only species described below that 
does not have opposite Iws. 2. cordata is often said to 
have a 4-lobed flower, 2 mistake that dates back halfa 
century to a typographical error. W.M. 

Rondeletia anomata is a Nhalf-shrnbhy pliant, stool- 
ing out when given root-room, but when confined to 
a pot it makes a compact mass of about two 
fect high, which bloom in the winter time, in termi- 
nal, flat- topped clusters of rosy purple flowers, Tt is not 
profuseat any time. but eontinnes in bloom for two or 
three months. An additional good feature is handsome 
foliage, so that it is always presentable. Cuttings root 

shoots, 
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easily at any time, and these may be 
a season. Barring the 

grown in pots for 
tendency to sftooling, they do 

well planted out. Sandy loam and leaf-soil is the best 
compost, and a warm greenhouse, with sunshine, tur 

nishes the best conditions. T. D. Harte. 

A. Fls. red. 

B. Les. opposite. 

odorata, Jacq. (Rondeldtia 
ovate, nearly sessile: 
brick-red, with a 

Lodd.). Lvs. speciosa, 

clusters 10-30-fld.: fis. crimson to 
conspicuous yellow throat; lobes 

2143. Rondeletia cordata ( 14) 

Mex. B. 
. TBO; 19s18o 

891:522 (throat not conspicuously 

Cuba. elliptic al to roundish. 
BSE as 22::1905. F 

ot. RH. 1 

BB. Leaves in 3's, 

anomala, Hort. Figured in J.H. II]. 35:251 with 8 fis. 
in a cluster, the fls. 24 in. across, with roundish lobes. 

s said to be coral-red or deep scarlet and the 
throat is presumably yellow. Habitat (?). Imperfectly 

known. 

AA. Fils. 

B. Base of lus. 

cordata, Benth. (2. cordata, Planch. &. thyrs 
Hort., not Roth.). Fig. 2143. Lvs. ovate, acuminate, 
cordate; generally said to have ae or flesh- ee fis. 
with a yellow throat (as in F.S page 13), but in 
R.H. 1878:230 they are shown as pure white. Guate- 
mala. Franceschi says it is native to Mexico. 

pink to white. 

more or less cordate, 

siflora, 

BB. Base of luvs. not cordate. 

c. Corolla-lobes ovute: 

amena, Hemsl. (Rf. amvna, 
broader than in 2. qratissima, 
2-5 in. lor -pink, 
throat. (Gui F.S. 5:442. 
in supplementary list. 

stipules broadly ovate. 

Planch.). Lys. elliptic, 
and shorter acuminate, 

with a conspicuous vellow 
See also R. versicolor 

cc. Corola-lobes obeordate: stipules subulate. 

gratissima, Hemsl. (RR. gratissima, Linden). Lvs. 
oblong-elliptic, 1-2 in. long, short-petioled, mostly 

with a bright rosy tube, the 
to whitish; throat not con 

Ameis, IEE. V2Reor, 
stipules narrowly 

rounded at the base: fls. 
lobes fading from pale rose 
spicnously yellow. Trop. 
15:1570 (corolla-lobes often ohovate; 
ovate). Gt. 490 (as R. elegantissina). 

The following species wonld probably be desirable additions, 

as tl ent other colors than the above: A. cLinericana, 
Linn A ts We t Indies and Ss. Amer.—ft. Backhousis, 

mde is als easily distin- 
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lobes, which are pink. B.M. 6200.—R. Purdie’, Hook., a lena- 
tiful pale yellow-tld. species frou: Colombia, has a great pyra- 
midal cluster 5 i and 4 in, deep, with ¢ 
number of fls., 200 in BLM. Sti versicolor, 
Hook., is referred to R. mimeenn by Index Kewensis but seems 
distinet. The ts. are said to be ‘remarkable for their play of 
colors; the tube is yellow; the limb in bud deep rose-color, 
changing when they expand to pale rose and then to white, 
with a yellow disk, and having a two-lobed green spot in the 
center from the color of the stigmas, which protrude «a little 

astonishing. 

beyond the mouth.” BoM, 4570. WL: 

ROOT CELLARS. See Slorage. 

ROOT-GALLS. Abnormal enlargements often appear 
on the roots of plants. These enlargements are much 
more trequent than is generally supposed, but from 
their position under ground are rarely observed. From 
an economic standpoint have not received the 
attention that they merit. 

Although the term root-gall is usually applied to the 
abnormal enlargement of roots due to inseets and other 
animal organisms, it has a much wider application as 
used by most plant-growers. The presence of nodules 
or local enlargements on the roots of plants has been 
discussed by different authors under the names root- 
galls, root-knots, root-swellings, ete. In cases in which 
the cause of the nodules of hypertrophied tissue is 
known, special names have been assigned to the enlarge- 
ments. Thus the gall formed by the eel-worm (/felero- 
dera radicicola) is Known as the nematode root-gall 
(Pig. 2144); the enlargement on the roots of cabbage and 
related plants by the myxomyeete (Plasmodiophora 
Brassice) is called club-reot; the swellings on the roots 
of the peach, apricot and many other plants, which are 
of characteristic appearance and usually appear at the 
erown of the plant, are known us erown-gall. Root 
tubereles are small gall-like bodies found on the roots 

of many leguminous plants. They are symbionie in 
nature, the organism causing them being helpful to the 
plant. See Legumes. 
Abnormal root enlargements are due to the following 

they 

eauses: (1) animal parasites, as in the nematode root- 
gall (Fig. 2144), the galls formed on the roots of the 
grape by the phlylloxera, and the galls frequently 
observed on the roots of our indigenous ceanothi; (2) 
vegetable parasites, as in the club-root and the crown- 
gall (Fig. 2145); (3) mechanical injury, causing exces- 
sive callous development, root-burls, ete. 

In addition to the above, the causes of these enlarge- 
ments are oftentimes obscure or unknown. The form 

Qa 
\ 
{ 

2144. Root-galls due to nematodes—Tomato roots. 

of crown-gall on the apple. blackberry and a large 
number of other plants is as yet unknown so far as 
ean is concerned. It may be eaused by a similar 
organism as that causing the crown-gall on the peach 
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and apricot in the Southwest, but as yet it remains to 
be investigated. 

Swellings on the roots of the mulberry are said to be 
due to the hypertrophy of the lenticels. Some inves- 

ttors have attributed gall-like root-growths in some 
instances to the hypertrophy of adventitious buds. 

The root-galls caused by the nematode (//elerodera 
radicicola) may usually be readily recognized trom 
other forms of hypertrophied tissue by the numerous 
knotty enlargements on the smaller roots infested by 

the worms. By eareful search, in 
most instances, the distended female 
worms may be found in the infested 
tissue, where they appear as small, 
nearly spherical, penurl-like bodice 
readily scen with the unaided eye. 
This minute worn, commonly called 

worm, fecds upon the roots of a 
at variety of cultivated plants and 

1 is particularly destructive in the 
| South. It is only injurious in’ the 
\ northern states to plants growing 

( under The most. effective 
remedy in the case of field crops is 
the removal of all rubbish that would 
harbor the worms during the winter, 
In greenhouses steam can be foreed 
through the infested soil. When 
potted plants are badly affected they 
may be severely root-pruned and re- 
potted in soil free from worms. They 

not troublesome in soil that has 
been frozen since an infested 
erop Was grown in it. 

The root-swellings caused by 

the grape-vine gall-louse (Phyl- 
lorera vastatyvic) may be read- 
ily recognized from other root- 
galls by the presence of the 

inscets. The young insects, by 
puncturing the epidermis of the 
roots and sucking the sap, cause 

the galls to develop. The in- 
sect is found on the diseased 
roots in all stages of develop- 
meut during the summer, 

The most effective method 
of holding the insect in check 
appears to be in the use of re- 

S 
S 7 

uss, 

ure 

sistant roots, i. e., the grafting 
of the more tender varieties 
on roots of those that are 
stronger and better able to re- 
sist the attack of the insect. 
Bisulfide of carbon in some in- 
stances has proved effective in 
killing the lice. 

The crown- gall appears to 
be the most harmful of root 
diseases affecting cultivated 

plants in this country. These galls have been reported 
upon the roots of the peach, apricot, almond, prune, 
plum, apple, pear, walnut, grape, raspberry, blackberry, 
cherry, poplar and chestnut, and without doubt further 
investigation will tind it upon other plants as well. 

«As yet it is not known whether the crown-gall as at 
present known alw arises from the sume cause, as 
the galls vary considerably on different plants and the 
cause has been definitely ascertained only in a few 
instances. The fleshy outgrowths so abundant in the 
Southwest on the roots of the peach, apricot and allied 
plants, known under the name of crown-gall, are caused 
by a slime-fangus (Dendrophagus globosus), which is 
parasitic in the infested roots. 

Seedlings from one to six months old appear to be 
most susceptible to this disease, hence it is particularly 
destructive to nursery stoe When the galls appear on 
young trees they almost always occur on the side of the 
main root a few inches below the surface of the soil, or 
in the region of the crown. With more mature trees 
they are likely to occur at ereater depth on lateral roots. 
At first the gall has a uniform outer appearance, but 
later it becomes warty from unequal growth. The 

2145. A Root-gall. 

ROSA 

tissue of the developing gall is soft and succulent, with 
nodules of woody tissue scattered through it. The galls 
vary much in size and may reach a diameter of ten 
inches. 

But little is known as to remedies for crown-gall. As 
the disease is primarily a nursery disease, the most 
effective remedy is in securing stock for planting from 
a non-infested nursery. The disease can be held in 
check to some extent in infested orchards by cutting off 
the galls that appear on the tree boles at the surface of 
the soil and applying to the wounds a paste made from 
bInestone and lime, J. W. Toumey. 

ROQUETTE or ROCKET-SALAD (Lrica sativa, 
Mill.), a low-growing hardy annual from southern Eu- 
rope, Whose leaves resemble those of radish and turnip, 
is much used by the French us a spring and autumn 
salad and pot-herb, The flavor of the young, tender 
leaves, which ave the parts used, bears a strong resem- 
blance to that of horse-radish. In America it is but 

little grown, 
The first sowing may be made in early spring, the 

seed being dropped thinly in shallow drills a foot apart, 
with successional plantings each second or third week 

through the scason. The soil must be rich and well 
supplied with moisture, else the leaves will probably be 
tough and acrid. Inter-culture is the same as for spin- 
ach, lettuce and similar crops. Frequent watering and 
tillage in hot, dry weather to iasure rapid, vigorous 
growth should result in succulent, mild-flavored leaves. 
In summer the plants run rapidly to seed; in spring 
and autumn they will produce abundantly after being 
eut. The pale citron-yellow flow emit a perfume re- 
sembling that of orange blossoms. M. G. Kats. 

ROSA (ancient Latin name). Rosdeew. Rosz. Orna- 
mental deciduous shrubs, upright or climbing or creep- 
ing, usually with prickly stems, alternate, stipulate, 
odd-pinnate, rarely simple leaves, showy purplish, car- 
mine, pink or white flowers, and conspicuous, often or- 
namental, usually scarlet fruits. There is probably no 
flower more popular and better known than the Rose. 
From time immemorial poets bave sung its praise, and 
the love of it can be traced through the most ancient 
documents in the literature of the Aryan race. It is re- 
markable to note, however, that the Rose has played a 
far inferior part in the horticulture of the Chinese and 
Japanese. It is probably the first flower known and 
cultivated in a double state, and it is the double-flowered 
Garden form whose image the word “Rose” almost in- 
variably brings to our mind, while to the wild single- 
flowered Roses much less attention has been given. The 
ornamental value of single Roses is rarely fully appre- 
ciated. The Wild Roses have a simple charm and 
graceful beauty of their own. No doubt the bold and 
dominating beauty of the double Roses has eclipsed the 
more modest attractions of the single Roses. The longer 
blooming season of the Garden Roses is also a factor in 
their favor. Though the Wild Roses cannot, perhaps, 
be compared with their more noble sisters of the gar- 
den, they are nevertheless fully able to rival other 
ornamental shrubs for the adornment of park and plot. 
According to the habit peculiar to each species, they 
can be used for a variety of purposes. Most of the spe- 
cies ure shrubby, rarely exceeding 6 or 8 ft., and may 
be used for borders of shrubberies or for covering 
slopes and rocky ridges, especially R. rugosa, R. hu- 
milis and various American species. Some kinds, like 
R. rugosa and Rk. lucida, make handsome ornamental 
hedges. The climbing species are used for covering 
walls, trelliswork, arbors, porches or pillars, but per- 
haps display their beauty to the most advantage when 
allowed to ramble over shrubs or rocks. The half-ever- 
green FR. Wichwraiana makes a beautiful ground-cover 
and may also be used for edging groups and flower 
beds. 

The fruits of most species are decorative and often 
remain on the branches all winter. The red stems of 
most of the species of the Caroline and Cinnamomes 
groups are effective in winter also. The foliage of most 
of the American species turns purple-orange or yellow 
in autumn, and so does that of R. rugosa, which is in 
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ROSA 

regard to the foliage the handsomest of the hardy 
Roses, with its dark green leathery and glossy leaves. 

Most of the species are hardy or almost hardy north, 
as 2. rugosa, setigera, Caroling, Virginiana, lucida, 
humilis, cantina, rubiginosa, spliosissina, alpind, ar- 

vensis wid multiflord., Some species, as LW. Wiehirai- 
aud, sempervirens, sericea, microphylla, Chinensis and 
Kylanteria, require protection north. Others, as AR. 
Banksia, bracteata, levigata and gigantea, are hardy 
only south, ; 

With few exceptions the Roses are of easy cultivation 
and grow in almost any kind of soil, except in a loose 
and very sandy one. They are readily transplanted. 
The Wild Roses need little pruning; they should only 
be thinned out and the weak and old wood be removed: 
long and vigorous shoots should not be shortened, es- 
pecially in the climbing varieties, as these shoots are 
the most floriterous. 

All true species can be propagated by seeds. The 
hips should be gathered as soon as ripe, the seeds 
washed out and sown at once or stratified and sown in 
spring. They germinate the first year, but if kept in 
the hips during the winter and allowed to become dry, 
they usually do not germinate until the second year. 
Mice are very fond of the seeds. Almost all species 
grow readily from cuttings of nearly ripened wood in 
summer under glass. Many species, especially the 
climbing Roses, can be propagated by hardwood cut- 
tings taken in fall and planted in spring. Layering is 
less often practiced, except with a few speci like R. 
lutea and Le. hemispharica, which do not grow readily 
from cutting Some species, especially those of the 
groups of Cinnamomer, Caroline and Galliew, ean be 
increased by root-cuttings; the roots are taken up in 
fall, stored during the winter in sphagnum or sand ina 
frost-proof room, and sown in spring in drills and 
corered about 2 inches deep. The species of the last- 
named groups and some others are also often inereased 
by suckers and division. Budding and grafting is less 
often done with the Wild Roses and should be avoided 
for Roses in shrubberies where the individual plants 
cannot be carefully watched; the stock usually throws 
up suckers and outgrows the cion, often in a short time. 

“1es, 

Vek 
2146. A 5-foliolate Rose leaf. 

Rosa is a widespread genus, easily distinguished by 
well-marked characters from allied genera, but in the 
limits of the genus itself the characters are exceedingly 

variable and it is very difficult to group into sections 
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and species the innumerable forms whieh often p: 
rradually into each other. In no other genus, perhaps, 

are the opinions of botanists so muely at variauee in 
regard to the number of While some, as 
Bentham and Hooker, estimate the number at about 30, 

SS 

species, 

2147, A 9-foliolate Rose leaf. 

the French botanist Gandoger actually describes from 
Europe and western Asia alone 4,266 species. The 
majority of botanists recognize over 100 species. The 
Roses are almost equally distributed through the colder 
and temperate regions of the northern hemisphere, in 
America extending to North Mexico, in Africa to Albys- 
sinia, and in Asia to India. They are all shrubs of 
upright habit, or cHmbing or sarmentose, with usually 
prickly stems: Ivs. stipulate, alternate, odd-pinnate 
with 3 to many ltt s. 2146, 2147), rarely simple 
the fils. are mostly large and showy, pink, purple, white 
or yellow, and appear usually solitary or corymbose at 
the end of short branchlets; petals and se 5 4 
4; stamens nuimerons; pistils numerous, rarely few, in- 
closed in an urn-shay e which becomes fleshy 
and berry-like at maturity, containing several or many 
hony akenes, usually ‘alled seeds; the fr. 
itself is called a “)iy g 2149. The As, show 
a remarkable tendeney to become double, and such 
forms have been known and cultivated from time im- 
memorial. These innumerable garden forms, increas- 
ing every year, are alnost exclusively of hybrid origin 
and are therefore omitted in the botanical classification 
of the genus. 
Many attempts have been made to subdivide the 

genus with more or less satisfactory results; the more 
important are those by A, DeCandolle, Lindley, Regel 
and Baker. Nowadays the arrangement proposed by 
Crépin is considered the most natural and satistactor 
and has been followed in the account given below. No 
good neral monograph has been published since 
Lindley’s Monographia Rosarum (1820), except a rather 
short one by Regel in 1: Of the more recent publi- 
cations the most important are those of Crépin, espe- 
cially his “Primitie Monographie Rosarum.” In con- 
sulting his publications one has to bear in mind that the 
author changed his opinion somewhat respecting the 
value of the species during his studies of the genus. 
In his later publications he takes a broader view in 
regard to the specific value of the Rose forms and 
unites under one species many forms which he for- 
merly considered as distinet speci An illustrated 
monograph valuable for the knowledge of the older 
garden forms and species is Thory and Redouté's “Les 
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Roses,” with 160 colored plates (1817-1820). It is 
quoted below as Red. Ros. As the first edition in folio 
is found in only very few libraries, 
is cited in parenthesis by voluine, groups and the 
sequence of the plates, neither pares nor plates being 
numbered continuously iu this edition, 
The cconomic properties of the Rose re of little in 

the smaller edition 

m= 

portance. The most valuable product is attar of Roses, 

a highly fragrant essential oil, It is chiefly mann- 
factured in southeast. Europe 
Rosa alba and R, 
has been successfully transplanted to Germany. See 
Perfumery Gardening, Vol. Tif. The fruits of some 
species, especially of 2. villosa and LH. canina, are 
made into preserves, 

For general notes on culture, see Rose. 

INDEX 

Abyssinie: a, 8. Galliea, 16, pisocarpa, 80 
i 40. gigantea, 10, Pissardii, 

glaucophulla, 44, platyphy la 
i grandiflora, 42 polyantha, 2, 11. 
wkd AT gymuocaurpa, 29. pomifera, 20. 

Hardii, 1. pomponia, 16 
Hiarisoni, 44. pratineola, 39. 

prostrati 6 
39, provincialis, 1. 

arvens is, he 
Austriaea, 16 

Banksiw, 14. 
Bengalensis, 11, and suppl. 

1 
pulehella, 16. 

and western Asia trom 
Damasecna, wid of late this industry 

punila, ll and 16. 
punicen, 

berberifolia, 1, inermis, 4 25, 
bicolor, 4 fntermedia, Rapini, 44. 
bifera, Twara, 2. reclinata, 37. 
blanda, 88, 39. ,41. Ivegeliana, 41. 
blanda setigera, 39. 

Borboniea, 1s. 

Bourqeaniana, 40. 
Boursaulti, 37 
bracteata, 
Brunoni 

le 

hevigata, 49. 
Laiwrenciand, 11, 
Leschenaultii, 8. 

eee | 

and suppl 
longifo 
Lue 
Incida 

repens, 7 

rnbiginosa, 21; 
rubifolia, 4. 

Burgnadiaca, 16 Inte: rubEa, i ‘W. 
calendarum, 17 Iutea-plena, 14 rubra-pler 
Californica, 33 
ealocurpia, 41. 
Camellia, dO. 
cunina, 22 muacrantha, 16, seandens, 6. 
eapreolat bit, Te Munetti, 11. epee) 
caine microphylla, 50. ; 
Carolin 
contifol 
Cherokensis, 
Chineusis 
cinnamon 
coryinbosia, 24 
eristate, 16. 
Damiasce 
Dawsor 
Devoniensis, 11 
Dijonensis, 16 

Evlanterin, 21, Thunbergiana,2, 41. 
Engelmanni, 40 tomentosa, 4. 

Fendleri, 31. trigintipetala, 17. 
ferox, land suppl. odoratissima, 1 turbinata, 19 

ferruginen, 23 officinalis, 16 villosa, 20 
florida, 2 palusty 2 V inginiana, 3B. 
fuse tun dissi iis 1, 

metenneihe is: pendualing soniana, 3. 
fragrans, 11. Pennsulranica, A, Wrehure 

Franecoturtana, 19 Persien, 1 Wichw on 
Travinifolia, oe pimpinellifolia, 42, Woodsi 

KEY TO THE GROUPS. 

(Por a horticultural classification of Roses, founded prima- 
vily on garden values 

A. Lis, 

lutescens, 42. 
Lyont, 26. 
Macartnea, 48, 

minima, 11, 
minutifolia, 46 
Mnitissimna, 42 
mollis, 20. 
mollissimia, 26, 
mosehata, & 
multiflora, 2. 
WUSCOSa, 1. 
may rine 42, 
ae usis, “40. 

, see the 

simple, without stipules: 

rubrifolia, 
rugosa, 41, 
Sayi, 40, 

sotiger: Ly eeanttl 39, 
silvestris, 7. 
8 nplicifolia, 1. 
Sireied, AY. 
spinosissima, 42. 
stellata, 47. 
stylosa, 9. 
silphurea, 44. 
ternata, AY. 
tetrapetala, 45, 

article Lose. ) 

fis, yellow... 
Subgenus Hulthemia (Species No. 1) 

AA. Les, pinnate, stipulate : : 

Subgenus Eurosa (Species ; No ; 
B. Styles erserted beyond the mouth of the ve- 

coptacle, 

Werserted styles connate 

(See Fig. 2150 right.) 

Climbing or erceping : 

into a column, 

style about as long as 
stamens... SECTION I, Systy Las (Species Nos. 2-8) 

Upright, with RO branehes : styles shorter 
than stamens, mea cannentats 

Sporion I, “SPY LOSae (Spe vies No. 9) 

ROSA 

co. Hrserled styles free. 
usually d-d; pelals 6 or more... 

Seetion LL. LNpicas (Specie s Nos. “10- 13) 
usually 7-9, smalls petals usally 4, white. 

Secvion XI. Swrceas (Species No. 

reaching only the mouth of the ve- 
ceplacte and stigmas forming a sessile 
head over tt (see Wig. 2150). 

co. Stipules free or alinost free: sarmentose 
orclimbing shrubs: fs ahite or yellow, 

D. Brauches glabrous: ifs. 3-5, stipules 
small, entire. 

Fils. small, wmbetlate, yellow or 
UNE PECEPCOCTOSINOOUID a abis tala snout dieters ate yeh S 

Section LV. BAnksiw (Species Nos. 14,15) 
Bis. large, solitary, white: pedicels and recep- 

LLCLO PVICILY cade cons ge 
Section XIV. Lz ‘ 

Branches tomentose or pubescent: Uts. 
7-9; stipules pectinate: tls. Lor few, 
white, with large bracts at the base 
of ihe shorl pedicel: receptacle to- 
mentose 

Seerion XII. 

co. Stipules aduate, 
b. Les. of flowering branchlets 8-5-folio 

late, large and firm: stems usually 
with prickles and bristles: tls. up- 
right, on long pedicels: receptacle 
bristly: sepals refleved after flower- 
Mug, cuducous 

SEcTION V. 

Lis. 

Lifts. 

45) 
BB. Slyles 

while: pedicels 

VIGALE (Spe 

Db. 

GALLIC (Species Nos. 16-19) 

Les. of lowering branchlets 5-9-folio- 
late (rarely b-foliolate, the fis, then 
short-pedicelled, with smooth recep- 

facle)., See ppb, next page. 

E. Mis. usually corymbose; if solitary, 
pedicels with Lov imore bracts, 

BF. Stems with onty one kind of 
prickles, sometimes mired with 

glandular bristles: prickles 
usually hooked, stout, scattered: 
outer sepals usually pinnate... 

Secrion VI, Canrnas (Species Nos. 20- 

FF. Slems, at least at the base, with 
usually straight often slender 
prickles and numerous bristles 
gradially passing into prickles. 

Sepals after flowering spreading, usually entire, 
caducous: frousnally hispid, with the alkenes 
only at the bottom, (See Fig. 21480.)........0. 

Section VII, Caroutnas (Species Nos. 24-28) 

Sepals afler entire, 

DD. 

flowering upright, usually 
rarely caducous 2 fir. usually smooth, with the 

akenes at the bottom and wall, (See Fig. 
URS HUIS) Gretafe mv hdua tate Mii ciate Orne. ch date ayetine teh ; 

Section VIII C INNAMOME® (Species Nos. 29-41) 

b ¢ 
2.148. Various forms of Rose hips. About natural size. 

a, Rosa rugosa; b, R. pendulina; ¢, R. humilis. 
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2149. A spray of Rose hips. 

EE: 22! solitary, without bracts, only 
cccasionally cerymbose : sepals 
erect, persistent 

F. Sepals entire: lus.onthe flowering 
branchlets usiuuily 9-foliolate: 
prickles straight, slender, scat- 
tered, usually miced with 
bristles: fls. irhite or yellow, 
DUST TIN ad, Shobak Ae ehh A 
PIMPINELLIFOLL-E 

wils plunute at the outer 

‘ les. on flowering branech- 
lits 5-7-foliolate, 

suiqght or hooked, ruther stout: fls. yel- 

LUTE.® (Species Nos. 43, 44) 

tr fs. pinkeor whites Its, 

(Species 

Prickles 

COW site ae tS SEcTION XK. 

Prickles i straigh 

AMO REr to rlibe (ONG CNEPs eds Psi S skeet ced fea 

SECTION NII. MINUTIFOLLE (Species Nos. 

ppp. Lus. of flowe ring branchlets 11-15- 

foliolate,. 

regular 

tnflores 

46, 47) 

below the base of 
fry large, very 

Prichics 

petio 

pri 

y tn pairs 

sence Corymboses 

PHY LL (+ 

SECTIONS: 

Species. 

ROVe toss Meron ROP MICAS se 2ee aie: 50 

SUBGENUS HULTHEMIA. Only one Asiatic species, 

distinguished from all other Roses by the simple, 

erstipulate leaves. 

Pérsica, Michx. (R. simplicifolia, Salish. 2. her- 
Pall. Lowea berberifolia, Lindl.). Low 

ggling shrub, 2 ft. high, with slender, prickly 
short-petioled, oval to oblong, acute at 

green, pubescent, *4-142 in. 
with red eye, about 1 in. 

herifolia, 

stre 

branches: Ivs. 
both ends, serrate, bluish 
long: tls. solitary, yellow, 
across: fr. gy June. N. Persia to Siberia, B.M. 
1096, BYR. 15:1261. G.C. TY. 6:8,9, 78.—This peculiar 
Rose is sae rare in cultivation, sinee it is very difficult 
to evow. It has been successfully cult. in a cool green- 
house, exposed to the full sun, kept moist during sum- 
mer and dry from October to March. The only way to 
propagate it seems to be by suckers: eds are occa- 
sionally introduced from its native country. A hybrid of 
this species with A. involucrata is R. Hdrdii, Cels 
with 5-7-foliolate Ivs. and large yellowish white fls.. 
with a deep orange eye. G.C. II. 24:469. Gn. 19, p. 478 
(as L. simplicifolia), P.M. 10:195, 

SUBGENUS EUROSA. 

Section I. Systryis at 
(one of them cLmerican), 

being connate 

group of about 12 
marked by the 

tito a slender erserted column, 

species 
styles 

Stes 

sarmentose or elinbing, wih hooked prickles : tls. in 

well 

corymbs, fein or outer 

entire, 
WEY F sepals pinnite, rarely 

reflered after flawering, caducous. 

KEY TO SPECIES OF SECTION T. 

A. Stipiles pectinates prickles usally 

LIE PGS cleien 5 multiflora 
AA. Stipules entire or de ita 5 

prickles scattered, 
B. Les, of flowering branches 3-5- 

foliolate, pubescent bencuth....3. Watsoniana 

+. setigera 
Lvs. of flowering branchlets usin 

ally 9, qlubrous .... 

BBB. Les. of flowering benches. é 
foliolate, 

ce. Sepals ovate, 

. Wichuraiana 

abriplly aemmi- 
nates fle-buds broudly ovate, 
abruplly pointed: coryuihs 

SULLY POWs: 8 yhowaneee’ >. Sempervirens 
7. arvensis 

lanceolate, qradual 

flo - bids 
co, Sepals 

ceormenite : clo 

gated: corymods wsucelly 

MUCILY AUG s, ccocs. 2.3 26ete)s Sana Feces a oe MOsSchata 

2. multiflora, Thunb. (2. polydutha, Sieh. & Zuce. 
R. intermedia, Carr. Wichita, Koch). Deciduous 
shrub, with vigerons, long, recurving or climbing 
branches: Ifts. usually 9, obovate to oblong, acute or 
obtuse, serrate, pubescent, %4-1!, in. long: tls. im many- 

fla, pyramidal corynibs, usually white, *4 in, across or 
more; sepals ovate, abruptly acumin: i ; Styles glabrous: 
fr. small, globul Tune. _ Jnupun, China, 
GAs AOS. tobe GeS Gli. A Ge 1S bir, 4 

Gn. 49, p. 368 (as PR. microearpa); 55: Gro 21) 

121.—Var. Thunbergiana, Thory, is the typical form, 
with small white single fs. Var. carnea, ere (var. 
plene, Dipp. BR. florida, Port: a he double light pink 
fils: Bey 1059s - Bans seas platyphylla, Thory, 
with larger Ivs. and la i ae le deep pink fis., is per. 
hi Ips a hybrids BR. 1631372: Many other hybrids have 
originated in cultivation; they usually show their par- 
entage by the pectinate stipules. A hybrid with R. 
rugosa is BR. Inqira, Sieb., with single, rather small 
fis. &. polydnutha, Hort., not Sieb. & Zuec., is a trade 

2150. Section of Rose flowers (X35). 
To show two forms of styles. 

name for hybrids with R. Chinensis. Gn. 29:530. The 
Dawson Rose, or R. Dawsonidna, is a eee with 
General Jacqueminot. A very beautiful hybrid and one 
of the best climbing Roses is Crimson Rambler (Fig. 
2151), a vigorous grower, with large corymbs of bright 
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erimson fils. A.G. 16:233. Hybrids with 2. 
Le. Wichuraiana bave also been raised. 

3. Watsoniana, Crép. Deciduous shrub, with sarmen- 
tose or recurving branches: Ifts. 5-5, linear-lane eolate, 
with entire wavy margin, pubescent beneath, 1 -2%4 in. 

setigera aud 

long: tls. im many-fld. pyramidal corymbs, }9 in. across 
or less, ees style glabrous: fr. small. June, July. 
R.B. 14, p. G.F. 77.—-A very eurious Rose of 

introduced from 
Not quite hardy 

unknown origin, supposed to have been 
Japan, but net known in a wild state. 
north, 

4. setigera, Michx. Prairie Rose. Figs. 2152-4, 
Shrub with prickly branches attaining 6 ft., with long 
and slender recurving or climbing branches: lfts. 3-5, 

oblong-ovate to lanceolate, shortly acuminate, serrate, 

tomentose beneath, 1-3 in. long: fls. in rather few- 
fld. corymbs, deep rose, fading to whitish, about 2 in. 
across, almost scentless: pedicels and receptacle glandu- 
Jur-hispid; style glabrous: fr. globular, 1, in. across. 

From Ontario and Wis. to Tex. and Fla. 
Mn 5. G.F. 10:: A.G, 13:196, 197; 16:229, Gng. 
1:525. M.D.G. 1900:423.—Var. tomentosa, Gray (Jv. 
rubifolia, R. Br.j). Lys. more tomentose beneath: 
corymbs with more, but smaller fls. A valuable hardy 
climbing Rose. Several varieties with double fls. are in 

cultivation; some are probably hybrids with R. arvensis, 
multiflora, and other species. 

5, Wichuraiana, Crépin (2. bractedta, 
Wendl). MeMortau Rose. Fig. 2155. Half-evergreen 
shrub with prostrate and creeping branches: Ifts. 
roundish or broadly obovate, usually obtuse, serrate, 
glabrous, shining above, ?,-%4 in. long corymbs few- 
fld. or many-fld., pyramid: ul: fils. white, fragrant, 14-2 
in. across; styles pubescent; pedicels slightly glandu- 

Hort., not 

Jar-hispid: fr. ovoid, to %2 in. high. July-Sept. Japan. 
. 7421 (as R. Luciw). G.F. 4:569; 337. G.C. III. 

R.H. 1898:105, 106. M.D.G. 1898 cA 
handsome Rose for covering banks and rockeries. A 

ally with Hybrid Tea Roses 
Mn. 8, p. 27, 156. G 

ne rubra, André, with single carmine fis. 
veross, and the lws. with 5-7, somewhat larger 

is ahybrid of A. Wichuraiane and R. multiflora, 
var, Crimson Rambler. R.H. 1901, p. 20 

6. sempérvirens, Linn. 
and slender sarmentose, 

number of hybrids 

Evergreen 
somewhat 

shruh with long 
reddish branches: 

2151. Crimson Rambler Rose. Seo No. 2. 

ROSA 

Ifts. 5-7, ovate-lanceolate, acuminate, serrulate, gla- 
brous, shining above, *4-2 in. long fis. in few-tld. 

corymbs, sometimes 2 in. across, slightly fragrant ; 

2152. Rosa setigera (X nearly 24). See No. 4. 

pedicels glandular-hispid; style usually pubescent: fr. 
subglobose or ovoid, orange-red. June, July. 8. Eu- 
rope, N. Afr. B.R.6:465.—Var. prostrata, Nichols. (R 
prostrata, Lindl.). Lifts. smaller, oval, acute: fr. ovoid. 
Var. scandens, Nichols. (2. sedudens, Mill.). Lifts. ob- 
long or oval, obtuse: fr. subglobose. There are some 
double-fld, garden forms, 
climbing Roses. 
following. 

7. arvénsis, Huds. (PR. repens, Scop. BR. silvéstris 
Herri.). Deciduous shrubs, with sarmentose or creep- 
ing stems: Ifts. usually 7, ovate to ovate - elliptic, 
acute, serrate, dull above, glabrous or slightly pubes- 
cent beneath, rather thin, 1‘ in. lone: fis. in few-fld. 
corymbs, sometimes solitary, white, scentless, 145-2 in. 

Acros yle glabrous: fr. ovoid. June, July. Europe. 
B.M. 2054. 

Var. capreolata, Neill. AyRsHIRE Rose. 
ally larger: fls. double, white to deep pink. 
be a hybrid with 2?. Gullica, Hardy. 

8. moschata, Mill. (R. Brundni, Lindl.). Musk Rose. 
Deciduous shrub with sarmentose or climbing branches 
Ifts. 5-7, oval or oblong, mostly acuminate, serrulate, 

Jong: fis. white, 
146-2 in. across, single 

or double; es pubescent: fr. ov small. July. 8. 
Asia, Abys a. B.R. 10.829, F 4:306-367. B.M. 
4030.—Naturalized in some localities in Ala. in a form 
with rather broad, acute or obtusish lvs. Var. Abyssin- 
ica, Crép. (2. Abyssinica, Lindl.). More prickly: flow- 
ering branchlets shorter; Sates ee more compact; 
sepals with smaller lobes. Var. Leschenaultii, Crép. (R. 
Leschenaiitii, Wight & Arn.). Fls. larger, in few-fld. 
corymbs; pedicels and receptacle glandular-hispid. 2. 

drdii, Carr., a vigorous-growing Rose with numer- 
ous white fis., figured in R.H. 1880, p. 314, 315, is also 
a form of the Musk Rose. Several hybrids are known; 
the most important is RB. Noisettiana (See No. 12). The 

Musk Rose is a handsome free-flowering climbing Rose, 
but is not hardy north, 

probably hybrids with other 
Less hardy than the preceding and the 

Lfts. usu- 
It may 

usually ‘pubescent beneath, 1-224 in. 
fragrant with the odor of musk, 

styl oy 
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Section II. Sryiosam. 
species, with the appearance 

arvensis and BR. canina, 

9. stylosa, Desv. Shrub, with long, arching branches, 
prickly: Ifts. 5-7, ovate-oblong, neute, serrate, pubes- 
cent beneath, *y-2 in. long: tls. in few-tHd. ecoryvinbs, white 
or light pink, 1'.-2 in. across; ‘ June, 
July. W. Europe. 2),-—Of little orna- 
mental value, 

Section Il]. INpiea, Rew 
Asiatic species with upright 
or prociumbent stems; prick- 
les scatlered, hooked, few: 
lifts. 8-3, tuflores- 
conee L-many-fid.s sepals en- 
Tire or the 

Contains only one Buropean 
of a hybrid between R. 

styles ¢labrous,. 
Red. Ros. (1:5, 

rarely 

outer ones spar- 

ingly pinnate, refleced after 

flowering < bracts and stip- 
narrow, the latter with 

small, divergent auricles. 

10. gigantéa, Collett.  Pro- 
cumbent: tlowering branches 
usually unarmed: Ifts. usually 
5, oval to broadly elliptic, ser- 
rate, glabrous, firm, L!.-3 in. 
long: fs. solitary, usually with- 
out bracts, white, 5-6 in. across; 

pedicels and receptacle smooth; 
sepals entire, loug - acuminate. 
Burma. G.C. HI. 6:13.— Hardy 
only south. It is possible that 
Fortune’s Double Yellow 
(Beauty of Glazenwood), with 
large, double, mon -vellow 
fs., figured in B.M. 4679, is a 
var. or hybrid of this species. 

11. Chinénsis, Jacq. (2. In- 

wles 

dica, Lindl., not Linn.). CHINA 
Rose. BeNnGau Rose. Low, 
upright shrub, with slender 
branches, sometimes almost un- 
armed: lfts. : sometimes 7, 
ovate to oblong, acute, finely 

coriaceous, shining and 
een above, pale beneath, 

glabrous. 1-21, in. long: fis. 
usually few or solitary, crim- 
son, pink, white or yellowis 
sometimes 3 in. across, fra 
grant: fr. usually obovate. 
Flowering all summer and fall. 
China. From this species and 
R. Gallica and its forms most 
of the Garden Roses have orig- 
inated. Several vars.are known. 

Var. Devoniénsis, Hort., is probably a Lybrid: it is of 
vigorous growth, almost climbing, and has large, yel- 
lowish white, double flowers. V.M. 8:169. 

Var. fragrans, Thory (R. Lidicu, var, odoratissima, 
Linn.). Tea-scENTED or TEA Rose. Similar to the fol- 
lowing but 4s. more fragrant, salmon-pink or light rose: 
fr. ovate. B.R. 10:804. More tender than the other 
vars. 

var. Indica, Koehne (RR. Indica, var. culgdris, 
Lindl.). Moxraiy Rose. Stems rather stout, 3-5 ft. 
high, glaueous green, with brownish red prickles: fs. 
pink to whitish, with glandular pedicels: fr. obo- 
vate. 

Var. longifolia, Thory (2. longifolia, Willd.). Lfts. 
lanceolate: fis. pink. Red. Ros. (3:25, 
8). 

Var. minima, Curt. (2. 

sinele, deep 

Lawrenciana, Hort. Re [n- 
dica, var. pimila, Thory). Dwarf shrab, usually not 

over 1 ft. high, with small rose-red fls. about 1's in. 
across; petals often pointed. There are single- an¢ 
double-fld. forms. The Farry Roses belong to this 

variety. B.M. 1762. Red. Ros. (3:25, 6, 7). 

Var. semperflorens, Nichols. (7. semperflorcns, Curt. 
R. Bengalénsis, Pers.). CRIMSON CHINESE Rose. Low 
shrub, with slender, prickly or almost unarmed, dark 
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ecreen branches: 
purple: 
son or deep pink. 

Ifts. rather thin, mostly staimed with 
fs, usually solitary on slender pedicels, erim- 

B.M. 284. 
Var. viridiflora, Dipp. Green Rose. With mon- 

strous green fls.: the petals are transformed into 
small, narrow vreen Ivs. PLS. 1121136, 

Var. Manétti, Dipp. (2. Manétti, Hort.). Fig. 2156. 
Of Vigorous growth, upright; pedicels hispid-ghiuidular 
fs. deep pink, single or semi-double., This variety has 

2153. Rosa setigera, or Prairie Rose. Novo. 4. 

been recommended as a stock for forcing Roses; 
readily from cuttings, but is not quite hardy. 

12. Noisettiana, Thory. Norserre Rose. CHAMPNEY 
Rose. Supposed hybrid of R. Chinensis and BR. mos- 
chufta, Stems upright to 6 ft., with hooked reddish 
prickles: lfts. 5-7, usually oblong-lauceolate or oblonge- 
ovate, glabrous: fls. usually in corymbs, light pink to 
red, sometimes yellow; styles glabrous. Blooms in 
summer and fall.—Numerous garden forms. The Noi- 
sette Rose was raised about 1817 by John Champney, of 
Charleston, 8.C., from seed of the Musk Rose fer- 
tilized by a blush China Rose. From the seed of this 
hybrid Philippe Noisette, a florist at Charleston, oh- 
tained a Rose which was afterwards distributed as 
Blush Noisette by his brother Louis Noisette, of Paris. 

LLows 

13. Borbénica, Morren. BotrBon Rose. Supposed 
hybridof &. Chinensis and &. Gallica, Upright shrub, 
with prickly and often ghidular-hispid branches: lvs. 
usually 7, ovate or ovate-lauceolate, acute, shining: fls. 
double or semi-double, usually purple, blooming in 
summer and fall. The Bourbon Roses are hardier than 
the Noisette, China and Tea-seented Roses, but require 
protection north. R. Chinensis and its varieties and 
hybrids (hybridizing with the hardier Roses of the Gal- 
lica group) have given rise to the Hybrid Perpetual 
or Remontant class. See Nos. 1] and 16. 
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2154. Baltimore Belle Rose—Rosa setigera (< 14). No.4. 

Section IV. Bank . Contains one Chinese species 
with climbing, sparingly prickly or unarmed stems: 
stipules quite free, subulate, caducous: sepals entire, 
reflered after flowering, caducous. 

14. Banksiw, R. Br. Banks’ Rose. Climbing to 20 ft., 
evergreen: Ifts. 3-5, sometimes 7, elliptic-ovate to ob- 
long-laneceolate, acute or obtusish, finely serrate, shin- 
ing, glabrous except at the base of midrib beneath: fis. 
on slender, smooth pedicels in many fld. umbels, yellow 
and single in the typical igre ubout 1 in. a , 
slightly fragrant. May, June. 8. China. B.M. 7171.— 

B.M. 1954. B.R. Vv ar alba-plena has double tne ‘tls. 
aye ‘ _ Var. lutea-plena has the fils. 
B. ne 21105. 

15. See Lindl., is a 
and RR. laevigata, Climbing shrub, with 

prickly stems: Ifts. 3-5: tls. large, double, 
hispid pedicels. P.F.G. 2, p. 71. 

double yellow. 

Banuksiw 
sparingly 
white, on 

hybrid of RB. 

SecTION V. GALLica. Contains only one very variable 
species, native of Burope and W.utsia, Low, upright 
shrub; the stems with usually hooked prickles 

miced with bristles: fis, few and often with narrow 
bracts or solitary on a usually bractless pedicel: 
sepals reflered after flowering, caducous, the outer 
ones pinnate; upper stipules not dilated, 

A. Lfts. doubly and glandular serrate,.16, Galliea 
AA. Lfts. simply serrate, not glandular. 

Supposed hybrids of Le. Gallica...17. Damascena 
18. alba 
19, turbinata 

16. Gallica, Linn. Upright shrub, rarely attaining 
5 ft. high: Ifts. 3-5, broadly oval or ovate, rounded at 
base, usually doubly serrate with glandular teeth, ru- 

gose above, pubescent beneath, deflexed, 1-2 in. long; 
rachis glandular-pubescent and often prickly: fs. on 
rather stout, upright, glandular-hispid and bristly pedi- 
cels, deep pink to crimson, 2-3 in. across; receptacle 
glandular-hispid: fr. subglobose or ovate, brick-red. 
June. M.and 8. Eu., W. Asia.—The following are the 
most important forms: Var. Agatha, Thory. With 
rather small, very double purple fls., the outer petals 
spreading, the inner ones concave. Red. Ros. (2:17, 
17-21). Var. incarnata, Voss (2. inearndta, Mill). 
Lfts. narrower, elliptic-ovate: rachis not prickly: flow- 
ering branches unarmed: fis. large, pale erimson, soli- 
tary: fr.ovoid. B.M. 7035. Var. macrantha, Hort., sim- 
ilar to the preceding, but fs. pale pink. Gn, 52:1148. 
Jar. officinalis, Thory (R. provinecidlis, Mill. Var. 

plena, Regel), is the typical form but with double‘ fis. 
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Var. pumila, Jacq. (R. Austriaca, Crantz). Dwarf form, 
with creeping rootstock: fis. red, single. Red. Ros. 
(2:17, 2). Var. centifolia, Regel (&. centifolia, Linn.). 
CaBBAGE Rose. Lfts. usually 5, pubescent on both 
sides or only beneath, larger and thinner; rachis not 
prickly: fls. on longer and more slender pedicels, nod- 
ding, fragrant; petals intlexed. June, July. This Rose 
has been usually considered as a distinct species, but is 
without doubt only a form of #. Gallica, originated in 
cultivation. It has not been found wild, except with 
double fls., probably escaped from gardens. The follow- 
ing are forms of the Cabbage Rose: Var. muscosa, Sér. 
(A. muscosa, Ait.). Moss Rose. Fig. 2157. Fils. rose or 
white, with peduncles and calyx glandular-mossy. B.R. 
22102. B.M. 69. Gn. 18:242. Var. cristata, Curt., is 
similar, but the sepals are doubly and incisely lobed: 
tls. rose-colored, large. B.M. 3475. Var. pompdonia, 
Nouv. Duh. (2. pomponia, DC.). Dwarf form, with 
small lys. and small double fis., about 11, in. across, 
varying from white to red. I, Burgundiuca, Pers., R. 
Dijonénsis, Roessig, R. pulchélia, Willd., and 2. par- 
vifolia, Ehrh. , belong here. From R. Gallica, with its 
varieties, and R. Damascena, the Hybrid Perpetual or 
Remontant Roses have originated by hybridizing with 
R. Chinensis and its forms. 

17. Damascéna, Mill. (7. biferu, Pers. LP. 
rum, Borkh.). Damask Rose. Attaining 5 ft.: 
usually with numerous stout and hooked prickles, some- 
times mixed with glandular bristles: Ifts. usually 5, 
sometimes 7, ovate-oblong, serrate, more or less pubes- 
cent beneath, 1-2% in. long; stipules sometimes pecti- 
nate; petioles prickly: fls. usually corymbose, double, 
red, pink or white, sometimes striped; pedicels and re- 
ceptacles glandular-hispid: fr. obovate. June, July, 
and again in autumn. Origin unknown; introduced to 

Europe from Asia Minor in the sixteenth century. —Var. 
trigintipétala, Dieck, with semi-double red fls., is con- 
sidered to be the Rose chiefly cultivated in southeast 
Europe for the manufacturing of attar. Gt. 38, p. 129. 
GC. WE. 7:45. 

ealenda- 
stems 

See No. 5. 2155. Rosa Wichuraiana ( 3%). 

18. alba, Linn. Upright shrub, becoming 6 ft. high: 
stems with seattered hooked prickles and sometimes 
with bristles: Ifts. ae 5, broadly ovate, serrate, 
pubescent beneath, 1-2 in. long; upper stipules dilated: 
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fls. single or double, solitary or several, 
fragrant; pedicels glaudular-hispid; 
smooth: tr. oblong, scarlet. June. 
R. Gallica and KR. canina. 

19. turbinata, Ait. (2. Francofurtdana, Borkh.). Up- 
right shrub, attaining 6 ft.: stems with straight or 
hooked prickles: flowering branches almost unarmed: 
Ifts. 5-7, oval, serrate, pubescent beneath; upper stip- 
ules much dilated: fs. 1 single or double, purple, 

white or blush, 
receptacle usually 
Probably hybrid of 

2-3 in. across, slightly fragrant; pedicels and receptacle 
glandular-hispid only at the base; sepals ereet after 
flowering, entire or nearly so: fr. turbinate. June. 
Supposed hybrid of A. Gallica and BR. cinnamomea, 
Red. Ros. (3:23, 1). 

Section VI. Canin. Many species in Lurope, N. 
Africaand We Asia. Upright shrubs, with scattered 
usually hooked and wumerous prickles: upper stipules 
dilated: corymb usally many-fld., weth dilated 
bracts: outer sepals pinnate, reflered after flowering 
and caducous or erect and persistent. 

A. Foliage pubescent on both sides or 
densely glandular... ......eee.... 20. Villosa 

21. rubiginosa 
AA. Foliage glabrous or nearly so 22. canina 

23. ferruginea 

20. villésa, Linn. (R. pomifera, Herrm.). Upright 
shrub, attaining § ft., with almost straight spines: Ifts. 
5-7, oval to ovate-oblong, acute or obtuse, doubly glandu- 
lar-serrate, grayish green, pubescent above, tomentose 
beneath, 2 in. long: fls. 1-8, pink, 1!,-2 in. across on 
prickly pedicels: fr. scarlet, ovoid or subglobose, to 1 
inch across, hispid, with persistent erect sepals. June, 
July. Eu., W. Asia.—Hardy Rose, with large orna- 
toental fruit. Var. mollissima, Roth (R&R. mdllis, Sm.). 
Lower, with shorter prickles, smaller, silky-pubescent 
Ifts.: fr. smaller, less bispid. 

21. rubiginésa, Linn. (2. Lylanteria, Mill., not Linn.). 
SWEETBRIER. EGLANTINE. Dense shrub, attaining 6 ft., 
with hooked prickles often mixed with bristles: Ifts. 
5-7, orbicular to oval, doubly glandular-serrate, dark 
green above and glabrous, pale beneath and often pu- 
bescent, glandular on both sides, !.-1 in. long: fis. 1-3, 
on hispid short pedicels, bright pink, 14e-2 in. across; 
receptacle usually glandular-hispid: fr. sabglobose or 
ovoid, orange-red to scarlet, with upright-spreading, 
usually caducous sepals. June. Eur pe j 3 naturalized 
in some localities inthe East. B.B.* —A handsome 
hardy Rose of compact habit, with cou green foliage 
exhaling a very agreeable aromatic odor. There are 
some double forms and hybrids with other species, 

2156. The Manetti Rose (X }»). 
Much used as a stock. See No. 11. 

22. canina, Linn. Doa Ross. Upright shrub, attain- 
ing 10 ft., with often recurving branches: prickles 
stout, hooked: lfts. 5-7, oval or elliptic, doubly serrate, 
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glabrous or slightly pubescent or somewhat glandular 
beneath, $4-]% in. long: fs. 1-3, light pink, on usually 
glabrous pedicels; sepals reflexed, cuducous: fr. ovate, 
orange-red or searlet, glabrous. June. Eu., N. Afr., 
W. As naturalized in some localities. —Much used as 
a stock for grafting. 

ROSA 

2157. Moss Rose. 

See No. 16. 

23. ferruginea, Vill. (2. rubrifolia, Vill.). Upright 
shrub, attaining 6 ft., with slender, purplish branches 
covered with glaucous bloom: prickles few, hooked or 
straight: lfts. 7-9, elliptic to ovate-lanceolate, simply 
serrate, bluish green and more or less tinged with red, 
34-11, in. long: fls. 1-3 or more pink, 1. in. across, on 
usually hispid-glandular pedic sepals long, with 
dilated apex, upright spreading, tardily caducous: fr. 
subglobose, scarlet. June. Mountains of M.and 8S. Eu. 
B.R. 5:430.—Effective hy its reddish foliage: fis. less 
conspicuous. Hardy. 

Section VII. Caronine. Contains only American 
species. Upright, mostly low shrubs: stems slender, 
with usually straight prickles, placed in pairs and 
often mixed with bristles: upper stipules usally 
narrow: corymbs generally few-fld.: sepals spread- 
ing after flowering, caducous, the outer ones entire or 
with few erect lobes: akenes inserted exclusively at 
the bottom of the usually depressed-globose receptacle. 

A. Pedicels rather long: Ufts, 5-9 
B. Lfts. finely many-toothed : prickles 

usually hooked: stipules convoliute.24, Carolina 
BB. Lifts. coarsely toothed: prickles usu- 

ally straight and slender: stipiles 
BL Gi bars spars ctees coravs tat aot tains hea eee 25. lucida 

26. humilis 
27. nitida 

AA. Pedicels very short: Ufis. 7-11, small 
and narrow foliolosa 

24. Carolina, Linn. (7. Marsh. 2. corym- 
bosa, Ehrh., 2. Soler - Ribs SIs: 
Upright shrub, attaining $ ft., with slender stems: Ifts. 
usually 7, elliptic to narrow-oblong, acute at both ends, 
usually pubdéscent beneath, 34-2 in. long; stipules nar- 
row: fls usually corymbose, pink, about 2 in. across: 
fr. depressed- globose, glandular-hispid, about 1s in. 
high, like those of the following species, June—Aug. 
Nova Scotia to Minn., south to Fla. and Miss., prefer- 
ring swampy and moist ground. G.W.F. 35. Fm. 2:488. 
Mn. 1, p. 86.—Var. Nuttalliana, Hort., has larger fils. 
appearing later and continuing until September. 

palistris, 
Pennsylevidinica, Mieb 
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25. lucida, 

ROSA 

Ebrh. (A. hitmilis, var. ltcida, Best). 
Shrub, 6 ft. high, with few or no suckers: pues. 
sometimes hooked: Ifts. 7-9, elliptic to obovate-elliptic, 
dark green and shining above, thickish, often slightly 
pubescent beneath, 4%-l% in. long; stipules somew bat 
dilated: fls. usually few or solitary, about 2 in, across; 
sepals usually entire: fr. like that of the preceding. 
June, July. Newfoundland to N. Y. and Pa. B.B. 
2:231. Gn. 55, p. 428.—Well adapted for borders of 
shrubberies, handsome in summer with its shining foli- 
age and bright pink flowers; ornamental in winter with 
the brownish red stems and a -d fruits, remaining plump 
until the following spring. Var. alba, Hort., has white 
fls. and green stems. A..F. 12:1098. Gng. 6:306. Var. 

pléna, Hort. With double fs. 2. Rapa, Bose, is also 
supposed to be a double-tld. var. or perhaps hybrid of 
this species. 

26. hamilis, Marsh. (R. parviflora, Ehrh. R. Lyoni, 
Pursh). Fig. 2148¢. Shrub, 3 ft. or sometimes 6 ft. 
high, spreading by means of numerous suckers, with 
slender prickles and usually numerous bristles: Ifts. 
5-7, resembling those of the former but narrower, thin- 
ner, not shining, usually pubescent beneath: fis. often 
solitary; outer sepals lobed. June. Maine to Ga., west 
to W and Ind. Terr. Much resembling the preceding, 
which is often considered a var. of this species.— Var. 
villosa, Best. Lys. villous-pubescent beneath, thickish. 

2158. Rosa Carolina (x 34). See No. 24 

27. nitida, Willd. Low upright shrub, 1% ft. high: 
branches covered with straight prickles and numerous 
bristles: Ifts. 7-9, narrowly oblong, acute at both ends, 
bright green and shining above, glabrous, 44-1 in. long: 
fils. usually solitary, 1-2 in. across, on slender glandular- 
hispid pedicels; sepals entire. June, July. Newfound- 
lund to Me B.B. 2:231. 

28. folioldsa, Nutt. Low shrub, 11g ft. high: stems 
with rather few slender prickles, sometimes almost un- 

armed: Ifts. 7-9, narrow or linear-oblong, bright green 
and shining above, glabrous or pubescent on the midrib 
beneath, ',-1 in. long: fls. solitary or few, pink, about 
1% in. across; pedicels and receptacle smooth or spar- 
ingly glandnlar-hispid: fr. globose, with rather few 
akenes. May, June. Ark. and Ind. Terr. to Tex. G.F. 
3:101.—Like the preceding, «1 handsome dwarf shrub 
with graceful foliage. 

Section VIII. Crnnamomue. 
and Huropean species. Mrect shrubs, with usually 
straight prickles, in pairs or scattered, and often with 
numerous bristles: Uts. 5-9: upper stipules dilated: 
corymbs usually many-fld., with dilated bracts: sepals 
generally entire, upright after flowering and persis- 
tent, rarely deciduous; receptacle usually smooth, 

Many American, Asiatic 

ROSA 

A. Prickles in pairs at the base of 
petioles; branches glabrous. 

B. Sepals deciduous: fr. about t in. 
across, with very few akenes...29. 

BB. Sepals persistent, erect after 
flowering. 

c. Stipules flat. 
p. Mls. in usually many-fld, 

corymbs, usually LM in. 
across (larger and some- 

times solitary in Nos, 3L 
and dz): tr. about Ys in. 
across: stipules usually 
entive and narrow. 

E. Mr. globose, with no or 

very Short neck, about 
tein. high (sometimes 

ovate in Wo. el). 

F. Sepals quite entire....30, pisocarpa 
31. Fendleri 

FF. Sepals with few lobes on 
the outer margins ....32. Woodsii 

gymnocarpa 

EE. Fy. globose - ovate, with 

prominent neck, ty in, 
high 3. Californica 

pp. Ils. usually solitary, 2 in. 

across or more: fr, Me in. 
across: stipules dilated, 
glandular-cilidte....... an 

Stipules convolute, dilated 
s scattered, sometimes in 
in No. 41. 

B. Stems and branches almost un- 
armed, without bristles... . 66. 36, pendulina 

37. reclinata 
38. Virginiana 

BB. Stems and branches with numer- 
ous prickles and bristles. 

. Nutkana 
5, cinnamomea 

ce. Branches and prickles gla- 
brows. 

p. Fils. corymbose: fr. with 
spreading sepals.. . Arkansana 

pp. Fis, solitary: tr. 
sepals ... 

cc. Branches and 7 
tose or pubescent............ 41. rugosa 

. acicularis 

29. gymnocarpa, Nutt. Stems slender, attaining 10 
ft., with straight slender prickles and bristles: lfts. 
5-9, broadly elliptic to oblong, doubly glandular-serrate, 
usually glabrous, %s-1 in. long: fils. solitary or few, 
pale pink, about 1 in. across; sepals short: fr. orange- 
red. June, July. Brit. Col. to Calif., east to Mont. 

30. pisocérpa, Gray. Stems slender, with slender, 
straight or ascending prickles, without bristles, some- 

times unarmed: Ifts. 5-7, oblong to oblong-obovate, 
simply serrate, pubescent beneath, 15-1)% in. long: fis. 
pink, about 1 in. across, on short usually smooth pedi- 
eels: fr. globose, with avery short neck. June to Aug. 
Brit. Col. to Ore. B.M. 6857. 

31. Féndleri, Crép. Stems 8 ft. high, with slender or 
recurved prickles, sometimes unarmed: lfts. 5-7, oblong 
to oblong-obovate, cuneate at the base, simply serrate, 
usually glaucous, finely pubescent beneath or glabrous, 
sometimes glandular, %-1'% in. long: fis. sometimes 
solitary, pink; pedicels short, smooth: fr. globose, 
sometimes ovate, bright red, with little or no neck. 
June, July. Brit. Col. to W. Tex. and New Mex. B.B. 
2:230 (as R. Woodsii),—Very decorative in fruit, which 
remains during the whole winter. 

32. Woddsii, Lindl. Stems 3 ft. high, with slender, 
straight or recurved prickles, often bristly: lfts. 5-7, 
obovate to oblong, simply or doubly glandulur-serrate, 
pubescent or glabrous beneath, %-1's in. long: fis. 
often solitary, pink, 1%-2 in. across, on very short 
smooth pedicels: fr. globose, with short neck. June, 
July. Saskatchewan to Colo. and Mo. B.R. 12:976.— 
The two preceding species may be only vars. of PR. 
Woodsii. 

33. Califérnica, Cham. & Schlecht. Stems 8 ft. high, 
with stout, hooked or straight prickles, often bristly: 
Ifts. 5-7, broadly elliptic to oblong-obovate, simply or 
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donbly glandular-serrate, pubescent beneath or on both 
sides, often glandular, rarely glabrous, }.-1', in. long: 
tls. on slender, usually smooth pedicels, over Lin. across. 
June-Aug. Brit. Col. to Calif. 

2159. Rosa cinnamomea (™ }). 

One of the old-fashioned hardy Roses. No. 35 

34. Nutkana, Presl. Stems stout, 5 ft. high, with 
usually straight prickles and sometimes bristly: Ifts. 
5-7, broadly elliptic to oblong-lanceolate, generally 
rounded at the base, usually doubly glandular-serrate, 
almost glabrous, often glandular beneath, 2-2 in. long. 
June, July. Alaska to Ore. and Utah. eer TAd9. —Has 
the largest fls. of the western species. Var. hispida, 
Fernald, has the receptacle glandular-hispid. 

cinnamomea, Linn. CINNAMON Rose. Figs. 2159, 
2160. Stems slender, 6 ft. high, with hooked prickles, 

flowering branches sometimes unarmed: Ifts , some- 
times 3 on lys. of flowering branchlets, oblong, simply 

serrate, dull green, densely pubescent beneath, t,-1*. 
in. long: fis. solitary or few, purple, about 2 in. acr 
on short, naked pedicels: fr. depressed-globular, 
let. May, June. Europe, N. and W. Asia. A.G. 137343. 
—Var. fecundissima, Voss (PR. fwemndissima, Muenc by, 
With double tls. Sometimes escaped from cultivation 
in the East. 

36, pendulina, Linn. (A. a/pina, Linn.). Fig. 21480. 
Stems slender, 3 ft. high: Ifts. 7-9, oblong-ovate or ob- 
long-elliptic, obtuse, doubly ghidnlar-serrate, usually 
glabrous, %-1'» in. long: fis. pink, usually solitary or2-5, 
to 2 in. across; pedicels and receptacle usually smoo 
fr. usually nodding, oblong or ovate, with elongated 
neck, searlet. May, June. Mts. of Europe. B.R. 5:424. 
—Handsome free-Howering shrub. Var. Pyieienen; Ww. 
D. Koch (R. Pyrendica, Gouan.). Dwarf, with the 
pedicels and nsually also the receptacles glandular-his- 
pid. BM. 6724. Go. 272496. 

Bh Teulidiate, Thory (R. Boursaniti, Hort.). Sup- 
posed hybrid of BR. penduling and BR. Chinensis. 
Climbing to 12 ft., with slender, sparingly prickly 

oblong-ovate, glabrous: fis. in 
corymbs, purple, double or semi-double, nodding: fr. 
subglobose, smooth. Red. Ros. (3: 3).—Varying with 
lighter and deeper colored and Whore or less double fls. 

38. Virginiana, Mill. (R. bldnda, Ait. BR. frarinifolia, 

Borkh.). Stems slender, 5 ft. high, with few slender 
prickles or unarmed: Ifts. . elliptic to obovate-ob- 
long, usually acuve, simply serrate, glabrous or pubes- 
cent beneath, %4- 274 in. long; stipules dilated: fls. usu- 
ally several, pink, 2-244 in. across, on smooth pedun- 
cles: fr. pibiular, ‘sometimes elongated. May, June. 
Newfoundland to N. Y., west to Wis. and Ill. B.B. 
De 2999, 

branches: lfts. 3-7, 

39, Arkansana, Porter (2. bldnda, var. setigera, Crép., 

and var. par ies Best). Stems low, sometimes 6 ft. 
high; lfts. 7-9, broadly elliptic to obovate, usually cu- 

neate at the base, simply serrate, more or less pubes- 
cent beneath, 16-2 in. long: stipules usually entire: fis. 
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corymbose, rarely solitary, pink, sometimes white, | b,-2 
in. across; outer sepals with one or few lobes. June, 
July. Minn. aud Brit. Col. to New Mexico. B.B. 
Mn 3:116.—Adapted for covering dry slopes and barre ‘D 
places. According to E. L. Greene, the true R. Arka 
sana is restricted to Colorado and perhaps New Mexico, 
while the form common in the regious north and west 
of these localities is a different species, for which he 
proposes the name Rk. pratincola; this form is deseribed 
above. The true R. Arhkansana, Porter, differs by its 
glabrous folinge, glandular and bristly stipules and re- 
flexed sepals. At the same place (Pittonia, 4:10-14) 
Greene describes four other new species belonging to 
this section. ; 

40, acicularis, Lindl. 
Ifts. 8-7, broadly elliptic 
at base, simply or doubly 
14-2 in. long: 

Stems low, densely prickly: 
to narrowly oblong, rounded 
serrate, pubescent beneath, 

fis. solitary, deep rose, 14.2 in. across, 
fragrant; sepals entire and nearly glabrous: fr. globu- 
lar to oblong, 22-1 in. long. May, June. Alaska to On- 
tario and Colo., N. Eu., N. Asia, Jap.—A very variable 
state 

Var. Sayi, Reld. (72. aciculdris, var. Bourgeanuiana, 
Crép., partly). Fig. 2161. Lfts. glandular and pubescent 
beneath, usually somewhat doubly glandular-serrate : 
fls. larger, often 2% in. across: fr. es globular. 
Ontario to Brit. Col. and Colo. B.B. 2:1967. Var. Engel- 
manni, Crép. in herb. (R. Engelma iW ats.) Similar 
to the preceding: lfts. distinctly doubly glandular-ser- 
rate: fr. oblong, to] in. long. Colo. to Brit. Col. G.F. 
2:377. Var. Nipponénsis, Hook. f. Lfts. smaller, %-34 
in. long; petioles bristly: branchlets and pedicels glan- 
dular-hispid: fls. 144 in. across. Japan. B.M. 7646. 

2160. Rosa cinnamomea. 

See No. 35. 

41. rugésa, Thunb. Figs. 21487, 2162-4. Upright shrub, 
attaining 6 ft., with stout stems densely beset with 
prickles and bristles: Ifts. 5-9, oval to obovate-oval, 
rugose, shining and dark green above, glaucescent and 
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Rosa acicularis, var. Sayi. 

Natural size, No. 40. 

| 

pubescent beneath, thick and firm, °4-2 in. long; peti- 
oles tomentose and bristly; stipules dilated: fls. soli- 
tary or few, purple or white, 2%-3'% in. across: bracts 
large ; pedicels prickly ; receptacle smooth: fr. de- 
pressed-globose, brick-red, to 1 in. across. May-—Nept. 
N. China, Corea, Jap.—Very variable species. Vars. 
férox, C. A. Mey. (var. Thunbergidna, C. A. Mey. BR. 
feror, Lawr. PR. Iegeliana, André & Lind. R. Androw, 
Lange). Stout and densely armed: Iws. thiek, very 
rugose and shining: fls. large, 3!'4 in. across: fr. 1 in. 
across. 8.Z. 1:28. B.R. 20. “Ot e3' 
G.C. II. 14:372. Gn. 46, p. 324; 52: ; : 4. 
LH. 18:47. Gng. 1:7; 5:339. AG. 132342, B44; 181567, 
Var. Kamschatica, Regel (I. Awimsehidtica, Vent.). 
Less densely armed: Ivs. thinner, less rngose: fls, and 

fr. smaller. B.R.5:419. B.M. 3149. Besides these the 
following forms are often cultivated: Var. alba, with 
large white fls. Gn. 9:20; var. alba pléna, with double 
white fis.; var. rosea, with pink fis.; var. rubra, with 
purple fis.; var. rubra pléna, with double purple fis. 
Gt, 24:846. R. rugosa is one of the most ornamental 
Single Roses, especially for shrubberies; itis very hand- 
some on account of its dark green shining foliage, large 
fls. appearing during the whole summer, bright red con- 
spicuous fruits, and its beautiful orange and scarlet fall 
coloring. It is also attractive in winter by reason of its 
stout, densely armed stems. Large numbers of hybrids 
have been raised. By crossing with double-fid. Garden 
Roses FP. rugosa has given rise to a new race of hybrid 
Roses remarkable for their bardiness and long blooming 
season; one of the best known is Mme. George Bruant 
(Fig. 2165), with double white fls., a cross of 2. rugosa 
and the Tea Rose Sombreuil. Another cross with a form 
of I. Chinensis is R. rugosa, var. ealocarpa, Bruant, 
with single rose-colored fls. and handsome fr. produced 
very abundantly. Gn. 46, p. 548; 52, p. 384. R.H. 1895, p. 
446, 447. TH. 42, p. 15. Hybrids are also known with 
R. multiflora, R. cinnamomea, R. microphylla, R. 
spinosissima, RP. Wichuraiana and R. humilis, and 
there are probably others. 

Section IX. PIMPINELLIFOLLE. Few Old World species. 
Upright shrubs, usually low: prickles straight, scat- 
fered, usually numerous and mixed with bristles: 
Its. very small, usually 9; stipules narrow, with di- 
vergent and dilated auricles: fils. solitary, without 
bracts; sepals entire, erect and persistent. 

42. spinosissima, Linn. (R. pimpinellifolia, Linn.). 
Scorcu Rose. Low shrub, with upright reeurving or 
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spreading branches, 3 or 4 ft. high, usually densely beset 
with slender prickles and bristles: IHfts. 5-11. usdally 4, 
orbicular to oblong-ovate, simply or doubly serrate, gla- 
brous, sometimes glandular beneath, 44-",) in. long: fs. 
solitary, but usually very numerous along the stems, 
pink, white or yellowish, 114-2 in. across; pedicels 
smooth or glanduku-hispid: fr. globulur, black. May, 
June. Eu., W. Asia to China. Gn. 55, p. 425.—Very 
variable. Var. Altaica, Thory (R. Altdica, Willa. 2’. 
grandiflora, Lindl). More vigorous: tls. large, white; 
pedicels smooth. B.R.11:888. Gn. o3:1150. ALP. 1221099, 
Gug. O07. 

Var. hispida, Koehne (PR. hispida, Sims. RB. litéscens, 
Pursh). Taller: Ifts. simply serrate, pedicels smooth: 
fls. yellowish, rather large. B.M. 1570. Gn. 56:1249. 

Var. mitissima, W. D. Koch (var. inérmis, Thory. 
BR. mitissima, Gmelin). Branches almost unarmed: 
tls. pink. 

Var. myriacantha, W.D. Koch (R.myriacantha, DC.). 
Brauches very prickly: Ivws. doubly glandular-serrate. 
very small: fis, small, white, blushed. Red. Ros.(1:6,7). 
There are also vars. with double or semi-double, pink, 
white or yellow tls. (Gn. 20:544). Several hybrids are 
known. 2. Mibérnica, Smith, a low shrub with glaucous 
green foliage and small pale pink fls., is a hybrid with 
Re caning, Ro rubélla, Smith, with durk green foliage, 
red fls. and searlet, pendulous ovate-oblong fruits, is a 
hybrid with RB. penduling, Re rerérsa, Waldst. & Kit., 
is similar and probably of the same parentage. 

Section XN. LUTE. 
or somerchat 
straight or hooked prickles: stip- 
ules usually narrow, with Aiver- 

gent and dilated auricles: tls. yel- 
low, without bracts: sepals entire, 

persistent, upright. 

3. Eglantéria, Linn., not Mill. ( R. 
Titea, Mill.). Shrub with long, slender 
often sarmentose or climbing stems, 

Two Asiatic species, 

with 

Cpright 
sarmentose shrubs, scattered, 
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B.M. 1077. Gn. 53. p. 2h: 55, p. 425. Var. pléna, Hort. 
With double tls. Gin. 53:1152. See No. 21. 

44. hemispheérica, Herrm. (2. glancophiylla, Elivh. 
Le sulphitrea, Ait. R. Rapini, Boiss. & Bal). Closely 
allied to the preceding: stems slender, with hooked 
prickles: Ifts., obovate, cuneate at the base, simply ser- 
rate, bluish green: fs. usually solitary, scentless, light 
yellow; pedicels glandular-hispid. -Iane, W. Asia.— 

2164. Semi-double Rosa rugosa. 

(x 29.) No. 41. 

With double fls., 
of Per- 

Ree See ie 

Var. plena, Hort. 
often cult. under the nam 
sian Yellow. B.R. 1:46. F 
SVB.PVG. Th 47353. 

Var. Harisoni, Hort., Harrison's 
Yellow Rose, is of paler color and a 
little less double than Persian Yel- 
low, but it blooms more freely, is 

2 : rae : 2 . 

Bee 2163. Fruits of Rosa rugosa | + more vigorous, hardier and easier to 

No. dd). grow. It is of American origin and 

2162. 

Rosa rugosa. 

Natural size. 

No. 41. 

becoming 10 ft. igh, usually with straight prickles: 
Ifts. 5-9. broadly ovate to oval, doubly glundular-serrate, 
dark grven above, often glandular, } in. long; stipules 
glandular-serrate: fils. sometimes several. but without 
bracts to the main pedicel, bright yellow, Se meat or 

aeross, of unpleasant odor: fr. globular. June. W. Asia. 
B.M.365) Gn. 58:1152.—Var, punicea,Thory (2. puriiicea, 
Mill. &. hiv Jaeq.). Fils. orange - scarlet within, 

| Vag 
Deen IT 24 

may bea hybrid of Persian Yellow 
with Rosa spinosissima. 

SecTION XI. SERICEH. One Asiatic 
Erect shrub, with the prickles in pai slip- 
ules narrow, with erect dilated auricles: fls, 

solitary, without bracts: sepals entire, persis- 
tent and upright. 

45. sericea, Lindl. (2. tetrapétala, Royle). At- 
taining 12 ft., with prickly 
and often bristly branches: 
lfts. 7-9, oval or obovate, 

serrate, glandular or silky 

pubescent beneath, }.-#4 in. 
long: tls. white, 1).-2 in. 

petals usually 4, 
sometimes 5: fr. globose or 
turbinate. May, June. 
Himal. B.M. 5200. R.H. 
1897, p. 444, 445. 

species, 

UCTOSS 3 

a oky 
SECTION NIT. Minvuvirottze. Two Ameri- 

Low shrubs with slender. 
seattercd prickles: Urts, small, ineised- 

stipules ivith diluted and di- 
fls, solitary, without bracts: sepals 

erect, persisteut, the outer ones pinnate. 

46. mhinutifolia, Engelm. Dense spreading shrub, 4 
ft. high: Ifts. 5-7, ovate to oblong, incisely dentate, 
puberulous, 'e-'» in. long: As. short-pedicelled, pink or 

white. about 1] in. across: fr. hispid. April, May. Calif. 
GEARS e0e. 

can Species, 

serrate 3 

vergent auricles: 



1558 

47. stellata, Wooton. Similar to the preceding: Ifts. 

3-5, broadly cuneate -obovate: fis. 1%q-2)40 in. ucross, 

deep rose-purple. New Mex. Bull. Torrey Bot. Club 
25:335.—This and the preceding would be handsome 
shrubs for rockeries, especially the latter, on account of 
its larger fis. Both are probably tender and probably 

are not yet in cult. 

ROSA 

2165. Bud of Madame Georges Bruant Rose (» 

One of the Rugosa hybrids. No. 41. 

Section XIII. Bracreata. Two Asiatic species. 
Shrubs with erect or sarmentose and tomentose or 
pubescent stems; prickles in pairs: stipules slightly 
adnate and peetinates inflorescence with large bracts: 
sepals reflered after flowering, entire; receptacle to- 

mentose, 

48. bracteata, Wendl. (1. Muedrtuea, Dum.).  Ma- 
CARTNEY Rose. Stems usually procumbent or sarmen- 
tose, villous-tomentose, with stout hooked prickles: Ifts. 
5-9, oval to obovate, crenately serrulate, bright green 

above and somewhat shining, almost glabrous beneath, 
WwW in. long: fls. one or few, short-stalked, white, 34 
in. across; sepals and receptacle densely tomentose. 
June-Oct. S. China, Formosa; naturalized in Fla. and 
La. B.M. 1377.—Handsome half-evergreen climber, not 

hardy north. 

Seetion XIV. Lezvicara. One Asiatic species, Climb- 
ing shrub, with scattered hooked prickles: lfts. qgen- 
erally 3: stipules almost free: fls, solitary, without 
bracts, large, while: sepals erect, entire, persistent. 

49. levigata, Michx. (R. Siniew, Murr. PR. Chero- 
kénsis, Donn, PR. terndta, Poir. R. Camellia, Hort.). 
Figs. 2166, 2167. High climbing shrub, with slender 
green prickly branches: Ifts. 3, rarely 5, elliptice-ovate 
to ovate-lanceolate, sharply serrate, shining and = gla- 

brous, 1! % in. long: fls. solitary, white, rarely rose, 
2g 6 in, aeross, fragrant; pedicels and receptacle 

densely bristly: fr. large, obovate, bristly. June. 
China, Formosa, Japan; naturalized in the southern 

ROSA 

states. B.M. 2847. B.R. 23:1922. G.C. III. 6:497 
Gn. 53, p. 207.— Handsome climbing Rose, but not hardy 
north. A bybrid with R&R. Banksiw is R. Fortuneana 

tsvee No. 15). A hybrid with a Tea Rose is the Anemone 
Rose, with large single light pink fls. M.D.G. 1896:345. 

SeeTIoN NV. MicropHyLus#. One Asiatic species, 
Upright spreading shrub, with the straight prickles 
in pairs: fls, 11-15; stipules very narrow, with subu 
late divergent auricles: fls, usually several, with 
small and quickly caducous bracts; sepals broad, 
erect and persistent, the outer ones pinnate; carpels 
only at the bottom of receptacle. 

50. microphylla, Roxb. Much-branched spreading 
shrub 6 ft. high, with straight or ascending prickles: 
Ifts. 11-15, elliptic to oblong-elliptic, acute, sharply ser- 

rate, glabrous or pubescent beneath: 
fis. pale pink, often solitary, 2-24 in. 
across, short-pedicelled; sepals and 
receptacle prickly: fr. depressed- 

=a 

2166. Cherokee Rose—Rosa levigata (X !2). 

No. 49. Commonly known as &. Sinica. 

globose, 1%.-2 in, aeross, very prickly. June, July. 
China, Japan. B.M. 6548.—Var. plena, Hort. With 
double fls. B.M. 3490. B.R.11:919. Not quite hardy 
north, Sometimes hybrids with R. Chinensis and with 
Ro rugosa are cult. under the name of 22. microphylla, 
The hybrid with @. vugosa has large single purple fls., 
handsome bright green foliage and very prickly 
branches; it is of vigorous growth and will probably 

make a good hedge plant. 
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SUPPLEMENTARY List. 

(The Roman figure indicates the group to whieh the species 
belougs. ) 

R. agrestis, Savi. F (VI). Allied to R. rubiginosa. Without 
yristles; pedicels smooth: fis. small, pale pik or whitish 

Atr.—R. Alberti, Regel (VILL). Allied to R. acieularis. 
,recurving: Ifts. ovate, pubescent beneath: 

- White; pedicels smooth. Songaria, Turkestan.—R. Amou- 
Hance = R. microcarpa.—h. anemoniflora, Fort, (1). 

and shining: tls. few, deep carmine, double. China. Halt: 

i riety of R. Beggeriana, 
Beguyeriana, Schrank (VII) with silky pubescent Itts.—lv. 

Dense shrub, to 3 ft.: prickles in pairs: Hts. very small and 
bluish green: tls. corymbose, white uyx and apex of tr. fall 
ing off, leaving the small, globular fr. with an opening at the 
top. N. Persia to Altai and Song.—R. elinophulla, Thory 
(XILD). Closely allied to R. bracteata. Branches silky pubes- 
cent: prickles straight: Ifts. elliptic-lanceolate, tomentose be- 
neath: fls. white. India. BR. 9:739. Tender.—f. collinu, 
Jaca. (VY). Allied to R. alba, but tls. rose-colored; sepiuls 
shorter. Probably hybrid of R. Galliea with R. canina, var. 
dumetorum.—A. cortifolia, Fries (VI). Allied to R. canina 
Lfts. pubescent beneath; petioles tomentose: fls. pink, short- 

Hed; bracts large; sepals upright after flowering. Eu, 
Very variable. Var. Froebeli, Rehd. (R. canina, var 

t.). Of vigorous growth: lIfts. simply or doubly 
serrate, bluish green: fls. small, white.—2. Duririca, Pall. 
(VIII ye Allied to R. cinnamomea. Prickles straight and slen- 
der; stipules narrow: Ifts. smaller, doubly serrate: pedicels 

glandular: fr. ovate. Manchuria, Dahur., Saghalin.— 

to R. rubiginos Ifts. cuneate-obovate, pubescent beneath 
pedicels short, usually not glandular: fs. pinkish or whitish 
Eu.—R. Elumaitica, Boiss. & Hansskn. (VI). Dwarf shrub, 
to 3 tt., with pri y zigzag branches: Itts. small, usually 5, 
glaucescent: 1 .small, pink: tr. globular. smal \. Persia. 
—R. Fedtschenkoana, Regel (VIIL). Probably ve yot R. 
Webbiana, of more vigorous growth and with larger lfts. 
Turkestan.—R. feror, Bieb. (VI). Allied to R. rubiginosa. 
Dwart: lfts. glandular on both sides: pedicels short, ne 
glandular, S. E. Eu., W. Asia.—R. Frebeli, Hort. =R. corii- 
folia, var. Freebelii—R. glarea, Vill. (VL). Allied to R. eanina. 
Lfts. broadly ovate, bluish green: fls. pink; sepals upright after 
flowering. Eu.—&R. glutinosa, Sibth. & Sm. (VL). Allied to R 
rubiginosa. Dwarf, densely prickly: lfts. densely glandular on 
bothsides: fs. small, pink. S.E.Eu., W. Asia.—f’. Heekeliana, 
Tratt. (R. Hackeliana, Nym.) (WI). Allied to R. rubiginosa. 
Dwarf: Ifts. tomentose on both sides: tls. usnally solitary, 
small, pink. S. Eu.—&. gratissima, Greene (VIL). Allied to 
R. Californ brous, bright green and glandular, 
fragrant, thin. Indica, Linn R. imnicroearpa.—R. 
involuerata, Roxb. . clinophyt. R. inrolita, Smith (VE). 

Probably hybrid of R. spinosissima and R. villosa. Lifts. 
doubly glandnlar-serrate, tomentose beneath: fls. whitish.—R. 
Jundzilli, Bess. (VI). Allied to R.eanina, but resembling also 
R. Gallica. Upright shrub, with straight spines: lfts. almost 
glabrous, doubly glandnlar-serrate, rather large: s. larg>, 

i fr. subglobose. Eu Asia. —R. laa, Retz. (VIII). 
Upright shrub, with hooked prickles in pairs: Ifts. 7-9, small, 
light green: fls. sinall, white: fr. oblong-ovate, small, Turk 
stan to ng. and Altai.—2. léixa, Lind). =R. lneida.—fh. Jaca, 
Hort. =R. coriitolia, var. Freebelii-h. Lircie, Prane 
Rochebr. (I). Allied to R. Wichnraiana. Habit more uprig 
lfts. usually 7, narrower and thinner: tls. smaller. Japan.—R. 
Lyelli, Lindl. Probably hybrid of R.moschata and R. clino- 
phylla. Climbing: Ifts. usnally 7, shining: fs 
bose, large, white, single or double. Introduced trom N 

R. macrophylla, Lindl. (VIIT). U it shrub, with 
spines in pairs: 1 oliolate, dull green, pu- 
beseent beneath: fils. 1 or few, large, pink: tr. pyriform. Himal 

oblong, 
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Not hardy north.—R. micrantha, Smith (VI). Allied to R. 
rubiginosa. With hooked prickles, without bristles: 1fts 
slightly pubescent beneath: tls. pale pink, small; styles slightly 
exserted, glabrous. Eu., N. Aftr., W. Asia. —lt. imicrocarpa, 

Lindl. CR. Indica, Linn., not Lindl.) (1). Branches slender, 
with scattered, hooked spines: Ifts. 3-7, ovate-lanceolate; 
stipules almost free: fs. corymbose, stmull, white: fr 

globose; sepals decidaous. China. hR. mierocarpa, Hort. = 
miultifiora.—R. montane, Chaix, (VI). Allied to Ro canina, Of 
vigorous'growth, with strong spines: Its. broader, tinged red- 
dish: fls.pink; pediecls and receptacle glandaliar-hispid. 8 

i Afr. —ftorientalis, Dup. (VI). Allied to Re rubiginosa, 
prickles slender, subulate: Ifts. , Shuply serrate, 

pubescent on beth sides: fis. pink, solitary, short-pedicelled. 
W. Asia.—R. Phoenicia, Boiss. (1). Allied to R. moschata 

Ltts. usually 5, obtuse or acute: corymbs usually many-te., 
pyramidal; styles glabrous. Asia Minor.—f. platuaeantha, 
Schrank = R. xanthina.—&. sepia, Thaill. = R. agrestis.—f 

Sonomensis, Greene (VILL). Allied to R. Californiea. Low 
shrub, to 1 ft., with straight prickl broadly ovate, 
dowbly glindular-serrate: ts. small. in dense coryinbs. Calif 
—Rh. spithamea, Wats. (VILL). Allied to R. Calitorniea, Stems 
usually net over ly ft. high, sparingly branched: Hts. doubly 
ylandular-serrate: fls. usually solitary. 
Smith (VI). Allied to R. villosa. 
prickles often slightly curve Ifts. smaller, grayi 
pale rose, on longer pedicels: fr. smaller, with the sepals up- 
right-spreading, caducons at maturity. Eu.—hk. Webbiana, 
Wall. (VIII). Erect shrub, with prickly stems: Ifts. 5-9, very 
small, orbiewlar or oblong, usually glabrous: fls. mostly soli- 
tary, pink, large: fr. ovoid. Himal. to Afghan. and Turkestan 

ranthina, Lindl. (XI). Rigid shrub to 4 ft., with stout, 
straight prickles: Ifts. very small, glandular beneath: fls. 
solitary. golden yellow, 1 in. across. Afghan. to N. China 

B.M. 7666. ALPRED REHDER. 

ROSANOWIA. 

=e) 

See Sfuningia, 

ROSCHERIA (name unexplained). Pulmdcew. A 
geuus of one species, a pala from Seychelles allied to 
Hyophorbe, which see for difference It is slender, 
erect, Spiny at the nodes: Ivs. terminal, long-petioled, 
ut first 2-tid, later unequally pinnuatiseet; segments nu- 
merous, linear-lauceolute, 2-Hd at the apex, the 1umer- 
ous nerves sealy beneath; petiole spineless, somewhat 
-sided, coneave above; sheath Jong, prickly; spadix 
6 ft. long: peduncle long, slender, compressed ; 

branches slender, rather simple, divaricate: spathes 
many, entire, narrowed, compressed, naked, the 2 lower 
ones persistent, the upper deciduous: fls. pale: fr. fusi- 
form, small, black. 

melanochetes, Wendl. (Verschafféltia melanochites, 
Wendl. Trunk 15-25 ft. high, 2-8 in. in diam., with 
mmany aerial roots, aud when young with a ring of spines 
below each leaf-secar: Ivs, 410-7 ft. long; petiole 1!.-2l. 
ft. long, smooth, with a pale band running from the top 
of the sheath down the back of the petiole; sheath 
]',-2'. ft. long, with a few fine black spines; leaf-blade 
pale green, 3-5 ft. long, 2-3 ft. broad, entire when young, 

unequally pinnate; segments I-1', ft. long, 2-fid at the 
apex, clothed beneath with peltate scales. Seychelles. 

1M. Is:34 Jarep G, SMITH. 

ROSCOEA (Wim. Roscoe, founder of the Liverpool 
Botanie Garden). Scitamindcew. A genns of 6 species 
of half-hardy perennial herbs from the Himalayas, with 

2167. Rosa levigata. Run wild in the South and known as Cherokee Rose. No. 4 2. 
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purple, blue or yellow fils. terminating the leafy stems. 
Lvs. lanceolate or oblong: fis. in terminal, usually few- 
fid. spikes; bracts persistent, 1-fld.; calyx long-tubular, 
slit down one side; corolla-tube slender, as long as 
calyx or longer; lateral segments spreading; lateral 
staminodes ohlanceola petaloid; Hip large, cuneate, 

deflexed, 2-cleft or emarginate. 

purpirea, Sm. Stem 14-1 ft. high, with 5-6 sessile, 
lanceolate, sheathing Ivs. about 6 in. long: tls. few, pur- 
ple, rarely lilac or white, in a sessile spike, appearing 
one at a time in midsummer. B.R. 61. BLM. 4630. 
L.B.C. 15:1404. G.C, TIL. 8:191.—The most hardy spe- 
cies of the genus. Var. Sikkiménsis, Hort. Elwes (R. 
Sikkiménsis, Van Tubergen), is said to differ in having 

the epiphytic habit and more numerous fls. of a different 
shade, Consult G.C. IID. 8:22). F. W. Barcvay. 

ROSCOEA 

ROSE (see also Rosa). The article Rose will probably 
be consulted oftencr than any other in this Cyclopedia. 
Therefore, the subject is presented from many points 
of view, even at the risk of repetition. Every pains 
has been taken to procure reliable information and ad- 
vice from specialists in the different parts of the sub- 

ject. It has been said that the gurden Rose does not 

thrive in North America as it does in Europe; but how- 

ever true this may have been, it scarcely holds to-day. 
The suecess of the Rose in this country is very largely 
a question of the selection of adaptable varieties. These 
varieties are mostly the compounds of Various types and 

In most garden Roses it is now impossible to 
trace the original species with accuracy. For hortieul- 
tural purposes, a purely botanical classification is of 
minor consequence, although, in the main, the leading 
garden-groups follow old specific lines. For a garden 
classification that follows botanical lines closely, see 
Baker in Gardener's Chronicle, Il. 24, p. 199 (1885). 
The leading contemporaneous American text on the 

Rose is Ellwanger’s. American Rose books are: ©The 
Rose Manual,” Robert Buist, Philadelphia, 1844, and 
later editions; “Manual of Roses,” William Robert 

Prinee, New York, 1846; “The Rose,” Samuel Parsons, 

New York, 1847, and later editions; “American Rose 

Culturist,” New York, 1856; “Book of Roses,” Francis 
Parkman, Boston, 1866; "The Rose,” Henry Shaw, St. 
Louis, 1 “The Rose,” H. B. Ellwanger, New York, 
1882, 2d ed. 1892; “Secrets of Rose Culture,” W. J. 
Hatton, Huntington, N. Y., 1891. For a list of Rose 
books in all languages, see “Bibliografia de la Rosa,” 
by Vergara, Madrid, 1892. ; 

Following are the equivalents of some of the common 
names of Roses: 

species. 

Ayrshire 
Banks Ro 
Bengal... 

s, Var. capreolata® 

rn. Chinen 
Bourbon. : . Borbonica,. 
Champne . Noisettiana, 
Cherokee. . . levigata. 
Cinnamon ’. cinnamomed, 
Damask . . Damascena, 
Dog .. - canina. 
Eglantine . rubiginosa, 

Wichuratana, 
. Gallica, var. muscosa. 

. moschata, 
. Noisettiana. 

. seligera, 
. Gallica, 

Memorial 

Prairie... 
Provence 

Scotch. . . spinosissima, 
Sweetbrier ..... poaaavsen RR. viudbiginosa, 
WOdinvic loc’. mre ari tie cts RL. Chinensis, var. fragrans. 

Le EL Be 

Horticultural Classification of Roses.— The garden 
classification of Roses presents considerable difficulty, 

several groups bave been so much mixed that 
ginal characteristics of each overlap at nearly all 

points, This is particularly true of the Perpetuals, of 
which any close Glassification is impossible. The diffi- 
culties increase as one advances. Certain clear-cut 
characters may be taken to mark certain distinet groups 
in the summer Roses, with which the hortieulturist has 
pot busied himself so much. Nearly all of these char- 
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acters are reproduced in the Perpetuals, and, being 
blended together, give rise to endless confusion; thus 
the following scheme is merely suggestive and should 
be studied in comparison with the botanical classifi- 
cation (see page 1548). 
American Rose culture, so far as garden varieties are 

concerned, can hardly be d to have found itself as 
yet. Our growers are to-day striving to overcome the 
short-lived character of the blooms, so as to import into 
our gardens something of the Rose beauty of Europe. 
The Wichuraiana, Rugosa, and Multiflora Roses, com- 
bined with our native species and blended again with the 
best representatives of the garden groups already grown, 
seem to offer the solution. The beginning has already 
been made. The hot sun and trying climatic conditions 
of our summers are fatal to the full beauties of the 
Roses of France and England. The flower is developed 
so quickly that it las no opportunity to “build” itself; 
und once developed it fades as rapidly. What has been 
done for other florists’ flowers remains yet to be accom- 
plished for the Rose, and the American Rose of the 
future will have to be developed to suit the cireum- 
stances in the same way that the American carnation 
has been produced. A special society has been formed 
to foster this work and is now in its third year of exis- 
tence. 

Class I. Summer-ilowering Roses, blooming once only. 

A. Large-flowered (double). 
B. Growth branching or 

pendulous: leaf 
REPUTE OLE Uiectoeteuetes rete 1. Provence 

Moss 
Pompon 
Sulphurea 

BB. Growth firm and ro- 
bust; leaf downy .. 2. Damask and French 

Hybrid French 
Hybrid Provence 
Hybrid Bourbon 
Hybrid China 

BBB. Growth free: leaf 
whitish above, 
Spineless ......... 3. Alba 

AA. Small flowered — (single 
and double). 

B. Growth climbing: fls. 
produced singly.... 4. 

BB. Growth short-jointed, 
generally, except in 
Alpine.... 

Ayrshire 

. Briers 
Austrian 
Scoteh 

Sweet 
Penzance 
Prairie 
Alpine 

BBB. Growth climbing: fls. 
tm ClUStETS 0 cee eee 6. Multiflora 

Polyantha 
BBBB. Growth free: foliage 

istent (more or 
ss, shiny ........, 7. Hvergreen 

Sempervirens 
Wichuraiana 
Cherokee 
Banksian 

BBBBB. Growth free; foliage 
WET MILE ove sawn vay 8. Pompon 

Class II, Summer- and autumn-flowering Roses, bloom- 

ing more or less continuously. 

A. Large-flowered. 
B. Foliage very rough... 9. Hybrid Perpetual 

10. Hybrid Lea 
11. Moss 

BB. Poliage rough... cee. 12. Bourbon 
13. Bourbon Perpetual 

BBR. Foliage smooth. ......14. China 

Tea 
Lawrenceana (Fairy) 



Plate XXXV. A Tea Rose.— Bridesmaid 
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aa. Smaller flowered. 
B. Foliage deciduous. 

c. Habit climbing ....15. Musk 

Noisette 
16. Ayrshire 
V7. Polyantha 

Wichuraiana Hybrids 
cc. Habit dicart, bushy As. Perpetual Briers 

Rugosa 
Lucida 
Microphyla 
Berberidifolia 
Seotelhi 

BB. Foliage more or less 

PEPSUSTONE rere oldies 2 WD. Berergreen 
Macartney 
Wichuraiana 

Garden-group 1. Provence. Fragrant: branching or 
pendulous: fs. generally globular: foliage bold, broad, 
wrinkled, deeply serrate: prickles uncertain; sometimes 

Rich tine and striaght, sometimes coarse and hooked. 
soil. Prune closely unless very vigorous. T 
Moss Rose, a erested form of the Provence (F 
Pompon, a dwart group: cupped flowers. Se 
8. Sulphurea, an undesirable yellow form of difficult 
cultivation. 
Garden-group 2.0 Lhe Damask and Preneh, 

Roses are fragrant: growth robust; spinous: lys 
green, downy, coriaceous. Hardy: 
scent destroyed on drying. 
French Roses: F ant (moderately): more upright 

and compact in growth than the Provence: prickles 
smaller and fewer: fils. generally flat. Very hardy, 
growing in any soil; petals bleach in strong sunlight: 
makes abundance of wood, which should be thinned out; 
perfume develops in the dried petals. 

Hybrid French or Hybrid Provence, a less robust 
group with smoother, short-jointed wood and gener- 
ally ligkt-colored flowers, Type Princess Clementine. 
Other subdivisions include hybrids with nearly all of 
the Perpetual group. Madaine Plantier is a Hybrid 
Noisette. Coupe d’Hebe is a Hybrid Bourbon. 

Hybrid China (China x French and Provence, par- 
taking more of those parents). Growth more diffuse 
than the French Rose; foliage smooth, shining and 
remains on the bush late in the year; thorns nu- 
merous and strong. Vigorous of growth; very hardy, 
and generally well adapted to poor soil; requires but 
little pruning. 
Garden-group 3. Alba, or White Roses. A very 

distinct group; all light-colored flowers of moderate 

Daniask 
light 

free - flowering: 

2168. American Beauty Rose (x }4 

Probably the most famons Rose now cultivated in America. 
One of the Hybrid Perpetual ¢lass. 

size: leaf whitish above, deep green below: spineless 
(some hybrids with other groups are very thorny), of 
free growth; prune closely. Type, Felecite Parmentier 
and Maiden’s Blush. 

ROSE 1561 

Garden-group 4. clyrshire. Climbing Roses; very 
hardy: slender shoots snitable for trellises and trunks 
of trees: fis. produced singly. Useful for pot cultiva- 
tion when trained over a frame; fls. vary from white to 

2169. Paul Neyron (» }.). 

A popular rose-colored variety of the Hybrid Perpetual type. 

deep crimson. Type, Queen of the Belgians, Dundee 
Rambler. Ruga is a hybrid between this group and one 
of the Teas; fragrant. 
Garden-group 5. Briers. Under this heading may be 

grouped most of the well-defined types of garden Roses, 
mostly small-flowered and which do not readily respond 
to high cultivation, They are more useful as flowering 
shrubs in the garden than for eut-Alowers. The blooms 
are generally short-lived. 

Austrian or Yellow Briers, 
flowers: bark chocolate-brown. Very hardy, but re- 
qnire pure air and dry soil; will stand very little 
pruning, producing flowers from the upper ends of 
the old wood. Types, Harisoni, Austrian Copper and 
Persian Yellow. 

Scotch or Spiny. This group is well recognized by 
its excessive spininess; the spines are also very 
sharp: compaet, low bushes, flowering abundantly and 
early: flowers small, double. Multiply by under- 
ground suckers; fragrant. One hybrid of this group, 
Stanwell, isa Perpetual. 

Sweetbrier. Distinguished by the fragrar 
leaves: the fruits are also decorative: foliz 
flowers light-colored generally and net held of much 
account. 

Lord Penzance Br This is a group of hybrids 
of Re rubiginose ( veethrier), and the older large 
flowered varieties, especially Bourbon and Damask. 

The results are hardly distributed in America as yet; 
a few are to be found in select collections, Generally 
speaking they may be described as very atly im- 
proved Sweetbriers. Brenda is particularly desirable 
for its fruit. 

Prairie Rose (R. setigera). A native species: prom- 
ises under cultivation to develop some valuable ac- 

Smallleatlets: solitary 
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quisitions, especially in hybridization with other 

groups: Type, Baltimore Belle. Fig. 2154. _ 

~ Alpine or Boursault. Native of the Swiss Alps; 

semi-pendulous, long, flexible, smooth shoots: flower 

in large cluster mostly purple or crimson flowers. 

Good for pillars, very hardy, especially suitable for 

shady places; should be well thinned in pruning, but 

the Howering wood left alone: type Amadis. Pro- 

duced by crossing Teas and R&R. alpina, 

Garden-group 6. Multiflora, The Multiflora group 

divides itself naturally into the Multiflora true and 

Polyantha. R. multiflora, the parent type, is charac- 

teristic of the varieties here, the flowers being produced 

in large corymbs and continuing over a comparatively 

long time. This group is particularly well adapted to 

the wild garden. There are many hybrids, which are 

2170. La France, a famous Hybrid Tea Rose (X 33). 

This picture was made from the White La France. The origi- 
nal La France is pink. 

known in cultivation under the general term of Ram- 
bler Roses. 

The Polyantha section has given a fairly hardy 
variety in Crimson Rambler. Useful as pillar and 
trellis Roses and respond to high cultivation, In 
pruning remove only the old canes, leaving the young 
new growth to carry flowers next y Some cluster 

Roses of the Indica or Tea alliance popularly called 
Polyanthas do not belong here. 
Garden-group 7. Hrerygreen, The so-called Evergreen 

Roses hold their foliage until very late in the year and 
in hybridization appear likely to yield varieties which 
are practically evergreen. 

Sempervirens, useful as pillar Roses, producing 
flowers in corymbs: very hardy: vigorous growth: 
free bloomer: requires considerable thinning in prun- 
ing. Types, Felicite perpetuella, ; 

Wichuraiana (Fig. 2155), most popular of all the 
rampant Roses: very hardy: growing in any soil: 
this promises to be the basis of a very valuable race 
of American Roses: flowers in the type white. Hy- 
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brids have been raised from Hybrid Perpetual and 
Vea varieties giving large flowers, scented; such are 
Gardenia and Jersey Beauty. Several hybridists are 
now working on this species, and he next few years 
promise remarkable developments. W. A. Manda in 
New Jersey, M. H. Walsh in Massachusetts and M. 
Horvath in Ohio are thus engaged. 

Cherokee (/?. levigatu) of the southern states can 

be grown satisfactorily away from its native regions 
only ina greenhouse. Figs, 2152-4. 

The Banksian (R. Bunksiw). Two varieties of 
this are known, the yellow and the white. Requires 
greenhouse treatment: evergreen: needs very little 

pruning, merely shortening the shoots that have 
bloomed. Yellow variety scentless, white variety pos- 
sessing the odor of violets: flowers are produced in 
graceful drooping clusters. 
Garden-group 8. Pompon, A small-flowered Provence 

Rose. See No. 1. 
Garden-group 9. Hybrid Perpetual, or Hybrid Re- 

montant. A large and comprehensive group of much- 
mixed origin. The mixture with other groups has he- 
come so involved as to render separation practically 
impossible. The characteristics may be described a 
stiff, upright growth, sometimes inclined to pendulous 
fls. of all types: foliage dull green, wrinkled, not shiny: 
embracing generally the characteristics of the Provence, 
Damask, French and the Chinese groups: fis. large, in- 
clined to flat, generally of dark colors. By far the 
largest and most comprehensive division. Figs. 2168-9. 
Garden-group 10. Hybrid Teas form a + jon of 

the Hybrid Perpetual group crossed back on to the Tea- 
scented China, gradually losing all identity. They dif- 
fer from the pure Hybrid Perpetuals by having foliage 
of a deeper green and less wrinkled. Some of the best 
forcing Roses are in this group, which promises the 
greatest development for American rosarians; Robert 
Scott is a type of this class and is raised from Mer- 
veille de Lyon, H. P., and Belle Siebrecht Hybrid Tea. 
The La France type belongs here. Fig. 2170. 
Garden-group 11. dJfoss. A perpetual flowering 
roup of the Provence. See Summer Roses and Fig, 

2157. 
Garden-group 12. Bourbon. Dwarf and compact 

growth, with rounded, more or less shining leaflets: 
very floriferous: brilliant colors: good outline: in per- 
fection Inte in the season: requires close pruning. Type, 
Hermosa (or Armosa). 
Garden-group 13. Bourbon Perpetual. Very flor- 

iferous: flowers moderate-sized, well formed, in clus- 
ters. Type, Madame Isaae Pereire. 

Garden- group 14. China. The China or Monthly 
Rose is characterized by its positively perpetual man- 
ner of flower. Its blooms become much darkened in 
color from the action of the sun’s rays: fils. small and 
irregular in shape. Somewhat tender. Chiefly interest- 
ing as the parent of the true Teas. 

The Tea-scented China or Tea Rose. Fig. 2171. 
Large, thick petals, with the characteristic tea scent: 
flowers generally light colored, pink and ereamy yel- 
low: growth free; the best for foreing. The group 
has been hybridized with all other sections and the 
Tea influence is seen throughout the Rose family. 
Some of the varieties are climbing. Type, Bon 
Silene and Homer. 

Lawrenciana. Dwarf forms, requiring the same 
treatment as the Teas. Commonly known as the 
Fairy Rose. 
Garden group 15. The Musk. Very fragrant: rather 

tender: derived from Rosa moschata: fis. of pale color. 
This group has been much hybridized with others, and 
its identity is lost as a garden plant in that of its deriv- 
atives, especially the Noisette. The flower buds are 
elongated and the flowers produced in clusters. 

Noisette. Fig. 2172. Larger flowered than the true 
Musk Roses: flowering very late: free growth: more 
hardy. The group bears a certain superficial resem- 
blance to the Teas and requires moderate pruning; 
will grow in any soil. This sub-group las been 
largely blended with the Teas and with a loss of har- 
diness. In consequence it has fallen into disuse. 
Garden-group 16. Ayrshire. Perpetual forms of the 

Ayrshire, For characters, See Summer Roses. 
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Garden-group 17. Polyantha, Perpetual - Howering 
varieties of the Multitlora group. The term in gardens 
is taken to include a large number of small cluster-flow- 
ered, climbing Roses, and is particularly important in 
American Rose culture, as the basis of a new section of 
hybrids with the Teas and (erroneously) including hy- 
brids of Wichurainna and Teas. M.H. Walsh in Mas 
sachusetts, M. Horvath in Obio, and Jackson Duaw- 
son in Massachusetts have accomplished important 
work in this field. Some of Walsh's recent introdue- 
tions, as Debutante and Sweetheart, not as yet fairly 
tried, and the Dawson Rose may be classed here. They 
are valuable as trellis and pillar Roses for garden deco- 
ration. 
Garden-group 18. Perpetual Briers. 

there are about five important types. 
Rugosa or Japan Rose, a low-growing bush: hardy: 

usetul as a hedge plant, and specially adapted for ex- 
posed situations near the seashore. Figs. 2162-4. 
Hybrids have been made with other Perpetual groups, 
especially Teas and H. P’s. Mme. Georges Bruant is 
atype. The Rugosa blood is strongly seen in all cases, 

Lucida, a small insignificant group, having some 
connection with the Macartney. os 
Microphylla has minute leaflets. 
Berberidifolia has leaves somewhat resembling bar- 

berry. 

Perpetual Scoteh, a perpetual -floweriug form of 
Rosa spinosissiima, probably a hybrid from the Dam- 
ask. 
Garden-group 19. Hvergreen. 
Macartney, slender: 

erous throughout the 
bracteata. 

Wichuraiana. The Wichuraiana hybrids already re- 
ferred to in the Polyantha group may dubiously he 
included here. They have not yet been sufticieutly 
tested LEONARD BARRON. 

Of this group 

Two types, as follows: 
sweetly scented aud very florit- 
season. Is derived from &. 

Rose Gardens for Rose Lovers.—The Hybrid Per- 
petual or Hybrid Remontant Rose (hybrids of Rosa 
Damascena, Borbvonica, ete di rest and most im- 
portant group of hardy Ré : The common varieties 
are crosses of Provence and Damask Roses upon Bour- 
bons, Bengals and Teas, and vice versa. Of all Roses, 
Hybrid Perpetuals, in regions of severe winters, offer 
the amateur the greatest promise of success. 
A warm sunny spot shielded from strong or bleak 

winds should be chosen for the Rose garden. A piece 
of woods or a hedge offer good protection if they are 
far enough away from the bushes so that they do not 
shade them or rob them of nourishment. Dean Hole 
says, “The Rose garden must not be in an exp 
cei It must have shelter, but it must not have 
shade. No boughs may darken, no drip may saturate, 
nor ts 1 may rob the Rose.” A hillside is less exposed 
to late frosts than valley and is therefore better. The 
ground must be well drained. If nature has not pro- 
vided such a spot the Rose-grower must make one. 

The ideal soil for the Hybrid Perpetual Rose is a 
strong rich clay or loam. Though Tea Roses sometimes 
do well in gravel or sandy soil, Hybrid Perpetuals never 
do. The ground should be spaded up to a good depth 
and all stones, grass and roots carefully removed. 

Late autumn is the best time for setting out hardy 
Roses. The writer has set out over a hundred Hybrid 
Perpetuals and Hybrid Teas when he was compelled to 
shovel away several inches of snow and break up the 
frozen crust of the earth with crow-bar and pick-ax 
before he could dig the trench in which he planted 
them, and yet he did not lose one of them. Put out late 
in the fall with the earth well firmed around them and 
properly protected, hardy and half-hardy Roses are 
almost sure to come through the winter all right and 
make a good bloom the first summer. In no other way 
ean Roses be set out so quickly and so well as in a 
trench dug the proper depth and width. Budded plants 
should be set so that the joints will be three inches 
under the surface of the ground. This is the only way 
to secure immunity from suckers growing from the 
root into which the bush has been budded. The best 
fertilizer for Roses is rotted cow manure. The next 
in value is the manure from the pig-sty. 
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Nearly all of the Hybrid Perpetuals and Mosses will 
stand the severe winters in the northern states without 
protection, but it is best te protect them. Ali Bourbon, 
Hybrid Noisette, Hybrid China and Hybrid Teas in the 
northern, und in some of the middle states, must be 
protected; “excelsior” tied around the bushes to the 
height of 12 or 15 inches gives suflicient protection. 
When the leaves are out and the buds well formed a 

mixture composed of three parts of wheat flour wid one 
of white helebore sprinkled on the foliage when wet 
after a rain or dew disposes of the most dangerous foes 
of the Hybrid Perpetual. The dew and flour make a 
paste that holds ihe helebore on till its work is done. 
A tea made of tobacco stems will destroy the insects 
most troublesome in July and August. Trimming 
should be done in the spring before the sap begins to 
tow. 

The following embrace the best of the Hybrid Per- 
petuals: Alfred Colomb, Anne de Diesbach, Baron de 
Bonstetten, Baroness Rothschild, Clio, Earl of Dufferin, 

2171. Yellow Tea Rose, Madame Honore Defresne, 

popular in the South (X +3) 

Fisher Holmes, Francois Michelon, Gloire de Margottin, 
Gen. Jacqueminot, Gustave Piganeau, Heinrich Schul- 
theis, Jean Liabaud, Jeannie Dickson, Jubilee, La 
Rosiere, Louis Van Houtte, Mabel Morrison, Mme. Ga- 
briel Luizet, Marchioness of Lorne, Margaret Dickson, 
Marie Baumann, Marshall P. Wilder, M John Laing, 
Pierre Notting, Prince Camille de Rohan, Queen of 
Queens, Navier Olibo, Paul Neyron, Ulrich Brunner. 
The Moss Rose (Rosa Gallica, var. muscosa) is a 

universal favorite. The best varieties are Crested, Gra- 
cilis and Common Moss. Fig. 2157. Seven leaflets are 
found on most of them. They must be closely pruned. 

The Perpetual {Moss Rose (Rosa Gallica, var. mus- 
cosa): These are like the Moss Roses except that they 
are autumnal bearers. Mme. Edward Ory, Salet and 
Soupert-et-Notting are the best of this cla The best 
results can be secured only by close pruning. 

eae is a name Sweetbrier (Rosa rubiginosa): 

given to a Rose found in a wild 
tries. One variety known as 
native of England, is prized wherever known. 
its popularity not to its flower but to the perfume of its 
foliage. The attempts made to develop the flower and 
still retain the fragrance of its foliage have not yet been 
successful. No better Rose can be found for hedge- 
making. 

Austrian Brier (Rosa Eglanteria): This Rose has 7or9 
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leaflets and single flowers of a coppery yel.ow color. It 
is so hardy that it can brave the most rigorous climate 
where man tills the soil. Persian Yellow, Harisonii 
and Copper are the most valuable varieties. They 
should be pruned sparingly. 

Hybrid Climbing Roses. These are especially useful 
as pillar Roses. The most valuable are Climbing Jules 

Margottin (See Fig. 2179, page 1567) and Glory of Ches- 
hunt. 

The Prairie Rose (Rosa setigera) is the hardiest of 
climbers. This quality, with the rapidity and vigor of 
growth, has given them a wider popularity than any 
other climbers. The Gem of the Prairie the only fra- 
grant Prairie Rose. Baltimore Belle (Fig. 2154) is the 
least hardy but most beautiful. Other valuable varie- 
ties are: Queen of the Prairic, Anna Marie and Trium- 
phant. The pruning knife should be used sparingly. 

Hybrid China Rose (Rosa Chinensis forms): Many 
Roses catalogued as Hybrid Perpetuals properly be- 
long here. If Ellwanger’s suggestion that all French, 
Provence, Damask and Hybrid Bourbon be grouped un- 

der the Hybrid Chinas is adopted, Rose classification will 
be much simplified and little will be lost in accuracy. 
Madame Plantier is the best known and most valuable 
of all the group. 

Half-hardy Roses: Bourbon Rose (Los Bourbon- 
tea): This group for the most part is composed of au- 
tumnal bloomers. They are popular as gurden Roses. 
Hermosa is the freest bloomer. Appoline is the most 
beautiful. George Peabody and Malmaison are also de- 
servedly popular. The moderate growers of this group 
should be closely pruned. 

The Hybrid Noisette (Rosa Noisettiana, var. hybrida) 
has made several contributions to the rosarian. The 
least hardy but the most beautiful members of this 
group are Madame Noman, Mile. Bonnaire and Eliza 
Boelle. Rivals in beauty and more hardy are Co- 
quette des Alpes, Coquette des Blanches. The pruning 
knife should not be spared with this class. 

The Hybrid Tea Rose (Rosa Chinensis, various 
forms) is more hardy than the Tea Rose and less 
hardy than the Hybrid Remontants. It is a group 
destined to have many additions in the not distant 
future. La France, Captain Christy, Kaiserin Au- 
guste Victoria, Caroline Testout and Liberty 
are the best of this class. 
Some persons like to train Roses to a few 

canes and tie them to stakes (Pig. 2173). 
Another practice is to bud them 
high on Drier stocks sand to oot 

grow them as standards. Most ep 
Americans prefer = uae 
the free-growing bush, 
blooming from near 
the ground (Fig. 2174). 

Epmunpb M. Mitts. 

Another View of Gar- 
den Rose- Growing. 
Roses taay be success- 
fully grown in any soil 

that will produce fair 
crops of grain, vegeta- 

bles or grass, Certainly 
the best results will be 
obtained in the more 
favorable soils and sit- 
nations, but every one Tar 
who loves a Rose and f) 
possesses a few feet of cama 
ground with plenty of ‘iy 
sunshine can have his 
own Rose garden aud 
find pleasure and health 
incultivating the queen 
of flowers. Of course {4)= 

the ideal soil is a rich, deep loam, Dui I} 
a good Rose bed can be made in clay, BO Dey 
sand or gravel at little expense ard ( y 
labor. Even the city resident, whose ( 
honse has been erected on the site of 
an exhausted briek-yard, ean at a 
small expense secure sufticient good 
soil from the outskirts and manure 

2172. Marechal Niel Rose ( 's). 

One of the most popular of the Noisettes. 
Color yellow. 
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from the adjacent stables to make a Rose garden that 
will grow as good plants and flowers as those of his 
more favored friends who have acres at their disposal, 
provided always that the sunlight can reach the beds 
for at least half of the day. 

The preparation of the ground is the first step of 
importance. Roses abhor wet feet, and if the soil is 
wet it must be thoroughly drained. This can be accom- 
plished by digging out the bed to a depth of three feet 
and filling in one foot with broken stone, bricks, cinders 
or anything that will allow a free passage of the water 
through the soil. If this is not sufficient and the 
water is not carried away, provision must be made for 
this by tile-draining; but, except in very extreme cases, 
the drainage before mentioned will be found amply 
sufficient. The composition of the soil should depend 
on the class of Roses to be grown, for the Hybrid 
Remontants do best in a heavy soil containing clay, 
while those having Tea blood prefer a lighter, warmer 
soil. 

The beds may be made of any desired shape, but a 
idth of 4 ft. will usually be found the most. satis- 
ctory, as a double row can be planted at intervals of 

2h ft., which will be all that is neeessary for the 
strongest growing varieties, and the blooms can be 
gathered from each side without the necessity of tramp- 
ling on the soil. Space may be economized by planting 
as in the following diagram: 

The plants will then be 1 ft. from the edge and 30 in. 
apart, aud each plant will be fully exposed to the light 
and air and will not interfere with its neighbors. 

In preparing a bed on a lawn, the 
sod and soil should first be entirely re- 
moved and placed apart; then the best 
of the subsoil may be taken out and 
placed on the other side of the trench, 
and, lastly, the portion to be discarded, 
making in all a depth of at least 2 
feet. The floor is then loosened to 

the full depth of a pick-head, 
the good subsoil replaced and 

= mixed with a generous dress- 
ing of well-decomposed 
stable manure; lastly 
the surface soil and 
sod well broken up and 
also thoroughly en- 
riched with manure, 
and the bed filled to 
the level of the ad- 
joining surface with 
enough good soil added 
to replace the dis- 
earded earth. When 
the bed has settled the 
surface should be at 
least one inch below 
that of the adjoining 
sod, in order that all 
the rainfall be re- 
tained. The writer be- 
lie it to be a serious 

stake to make any 
flower bed higher than 
the adjacent surface, 
as in hot weather the 

soil dries out and the plants suffer 
for want of moisture. 

5 S If the bed is intended for the hardy 
Hybrid Perpetual or Remontant class, 
it should contain a fair proportion of 
elay well mixed with the soil. A suf- 
ficient amount is always present in 
what is known as a heavy loam. If 
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the soil does not contain this naturally, it should be 
added and thoroughly incorporated with the other in- 
gredients. If the bed is intended for Hybrid Teas, 

Teas, Bonrbons or Noisettes, the soil should be lighter, 
and if naturally heavy should have added to it a proper 
amount of sand or leaf-mold, and be thoroughly mixed 
as before. Roses are rank feeders; theretore be liberal 
with manure tor every class. 

Garden Roses can be obtained from the dealers grown 
in two ways: on their own roots, and budded on the 
Manetti or briar stock. Figs. 2156, 2175. There is much 
ditference of opinion as to the relative value of the two 
sorts, and it must be admitted that some of the stronger 
varieties will do equally well either way; Dut the 
opinion of the writer, based upon the experience of 
nearly a quarter of a century, is that all of the less 

Vigorous varieties are 
far better budded than 
on their owa roots, and 
some are utterly worth- 
less unless budded : 
notably, Reine Marie 
tLenriette and Vis- 
countess Folkestone, 

both charming 
when well grown. 

budded plants are 
mostly grown in Eu- 

rope, taken up as soon 
is the wood is ripened 

in the autumn, and 
shipped to us in the 
dormant state in time 
for planting in the lati- 
tude of Philadelphia 
before the ground is 
frozen. They are usn- 
ally received in) such 
excelient condition that 
rarely one ina hundred 
of the hardy sorts fails 
to make a good growth 

anda fair bloom in the 
following season, 

With the tender 
sorts, dormant plant- 
ing out of doors in late 

sutumn is attended 
vith mueh risk, be- 
‘ause of the inability 
of these plants to en- 
dure the rigors of our 
winters before becom- 
ing established. 
sequently they need 
much more protection 
than the hardy varic- 

ties. Jt is really much better to have the planting 
deferred until the early spring, if the plants can be 
safely housed throughout the winter. After they have 
become successfully established theiv safety is a red, 
and they will repay in vigor and exeellence the extra 
work expended upon them. Few amuteurs, however, 
have the conveniences for caring fora number of plants 
under cover throughout the winter. Thevefore they 
must take the risk of planting in the autumn or culti- 
vate plants grown on theirown roots. The best budded 
stock the writer has yet found was obtained from nur- 
series in Ireland, and it has been the uniform testimony 

of all who have examined them that they had not seen 
finer out-of-door Roses grown in this section, (For fur- 
ther discussions of budded and grafted Roses, see page 
1574.) 

Planting Budded Roses.—Holes at least 1 ft. in depth 
and 15 in. wide should be made for each plant, the 
eollar or point where the bud was inserted and from 
which the new growth starts placed 2 in. beneath the 
surface of the soil, the roots spread out and downwards 
(care being taken that no roots cross each other) and all 
roots covered with fine soil free from lumps of manure. 
Fig. 2176. Manure should neyer be placed in actual 
contact with the roots, but near at hand, where the new 
feeding roots can easily reach when growth begins. 

Roses 

The 

Con- 

2173. Rose trained to a few shoots. 

See p. 1564. 
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The remaining soil should then be packed in firmly, the 
surface leveled and covered with about 3 inehes of 

coarse litter and manure, and the long wood cut back to 
about 18 inches to prevent the plant being whipped and 
loosened by high winds. 
This extra wood is lett to 
encourage root aetion in 

the spring and should be 
eut back to three or four 
eyes as soon as they can 
be detected when pushing 
out. Always cut above 
and close to a strong 

ontside bud, without in- 
juring it, to develop an 

open and free head, thus 

admitting light and air 
It the uppermost bud is 
on the inside surface of 
the shoot, the new vrowth 
will be directed inward, 
dwarfing and hampering 
the plant and preventing 
proper development. The 
deep planting above de- 
scribed is necessary to pre- 
vent suckers from being 

thrown out by the roots, 
as these will speedily 
ehoke and kill the less 

vigorous wood which we 
are endeavoring to de- 
velop, From the writer's 
point of view the only ob- 
jeetion to budded plants 2174. A Rose bush for the corner 

is this danger of suck- of the garden. 
eving from the roots; 

therefore no one should attempt to eultivate budded 
Roses who cannot distinguish the brier should it appear, 
ov who is too careless or indifferent to dig down at once 
and cut the wild shoot clean off at the root, rubbing it 
smooth to prevent its starting again. Do this just as 
soon as you discover it. 

A very little experience will enable any one to dis- 
tinguish the hrier, The canes are covered with minute 
thorns and bear seven leafiets, instead of the usual 
number of five. Should any doubt remain, follow the 
shoot down through the ground and if it starts helow 
the collar, itis a brier. Remove it. These wild shoots 
usually appear a few inches outside of the regular 
growth, rarely inside; consequently there is little diffi- 
culty in detecting aud removing them. 

Planting Roses from Pots.—Should Roses grown on 
their own roots be preferred, they should be planted as 
soon as the spring weather has fairly settled and all 
danger of frost is over, that the plants may be firmly 
established before the heat of summer. Roses planted 
late in the season never deo well, as they cannot attain 

sufficient vigor to withstand the burning heat of our 

sun. The 
only he 

Suirmer 

holes need \ 
made a little larger 
than the pot in whieh 
the plant is growing. 
Choose a cloudy day, 
or the time just before 
a rain, or late in the 
afternoon, and, after 
making the hole, knock 
the pot off by inverting 
the plant and striking 

the edge sharply on a 
firm substance (the 
handle of a spade 
which has been firmly 
placed in the ground 
in an upright position 

will answer nicely). 
Press the ball of earth 
firmly between the hands to leosen the earth without 
injuring the roots, fill the hole with water, insert the 
plant a very little deeper than it stood in the pot, fill 
in with soil and pack the earth around firmly. Pot- 

2175. Flower of the Manetti Rose, 

used asa stock. 



1566 ROSE 

grown plants will always require staking if the varie- 
ties are of upright growth. 

Tea Roses.—Where the climate is too cold to winter 
out Tea Ro successfully, a charming effect can be 
obtained by planting in a be 2d 6 ft. in width, the rows 
one foot from the edge and 2 ft. apart, and the bed of 
any desired length or any multiple of 3 ft. A sectional 
frame made from tongued and grooved ee pine fenc- 
ing, 2% ft. in height at the back and 2 in front, fac- 

ing east or southeast and fastened fea: with hooks 
and eyes or screws, the whole covered with ordinary 
coldframe sash (6x 3 ft.), will preserve the tender va- 
rieties through a severe winter. The sash should be 
freely opened when the temperature is above 30° FP. and 
air admitted during the day when it is 10 or 15° lower. 
Always close before sunset t and open as soon as the sun 
shines each morning. Opening the sash to keep the 
plants cool and prevent growth is just as essential as 
covering to protect from cold, if abundance of flowers 

is desired. A few days’ 
\ | neglect in opening the 

sash when the temperature 
is above 30° will destroy 
most of the buds for the 
coming June, as they will 
be forced out, and one 
eold night will kill them. 
Protect from rains or 
snows, and do not water. 
Sufficient moisture reaches 
the roots from the outside 
to keep the plants in a 
healthy condition. 

The writer has a num- 
ber of Teas that have been 
grown successfully in such 
a bed for many years. 
They give hundreds of fine 
blooms from May until 
November and remain so 
vigorous that many of the 
new shoots are half an 
inch in diameter. 

Climbing Roses.—These 
make avery effective back- 
ground, and if trained on 
a high wire fence give a 

The strong-growing varieties should 
be planted $ ft. apart and will each easily fill a trellis 
9 ft. high. They also look well trained on the house 
porch, but are much more likely to be attacked by 

insect enemies there than when planted in the open, 
where the birds have free access to them, with no fear 
of disturbance. The birds will not do good work where 
they are in constant danger of interruption, so Roses 
grown on porches are usually attacked by aphides and 
slugs, the leaves becoming riddled and skeletonized, 
which rarely occurs when they are planted in the open. 

If Roses are wanted around porches the Microphylle, 
white and pink, and the Crimson Rambler can be safely 
planted, as they are not attacked by the slug, but the 
blooms do not compare favorably with many other Roses 
of their habit. The other varieties can also be grown 
around porches, provided that they can be planted 
where the drippings from the roof will not fall upon 
them and they are kept free from slugs. This can be 
accomplished by free syringing with the hellebore in- 
fusion to be described later on. 

Only a few of the climbing Teas can be grown suc- 
cessfully in the latitude of Phik adelphia. Many of the 
finer varieties are worthless here, in spite of all the pro- 
tection that can be given them, unless they are covered 
with glass. Lamarque, Bouquet d'Or, Cloth of Gold, 
Triomphe de Rennes, Maréchal Niel and Réve d@’Or 
have, in the writer’s experience, all perished in the first 
winter, but Reine Marie Henriette, Gloire de Dijon, 
William Allen Richardson and Celine For er will do 
well and yield st actory results. The fin limbing 
Tea for this latitude is Reine Marie Henriette. It 
blooms finely and makes a magnificent growth, as may 
be seen in Fig. 2177. The trellis is 10 ft. wide and 9 ft. 
high. 

These varieties should be pruned sparingly by simply 

2176. A typical dormant Rose 

as it should be planted. 

A, point where bud wus inserted. 

beautiful display. 
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shortening-in the too vigorous shoots and cutting the 
laterals back to two eyes. Tie all to the trellis in a fan 
shape, dividing the space as evenly as possible. Fig, 
2178 shows the same Reine Marie Henriette pruned 
and trained on trellis. ‘These continue in flower until 
November, the early bloom in June being the finest, 
but many good Roses may be gathered throughout the 
summer and autumn. With the hardy June-flowering 
varieties the writer has not had much experience and 

2177. Reine Marie Henriette, the finest climbing Tea Rose 

for the latitude of Philadelphia. 

This shows the vigorous growth, the trellis being 10 feet wide 
and 9 feet high. 

can only reeommend Crimson Rambler and Cheshunt 
Hybrid from actual observation. Both of these are 
effective in their masses of bloom for about three weeks 
in each year. Space has been so precious in the garden 
from which these notes were made that only the most 
satisfactory varieties were cultivated, and such kinds 
as Baltimore Belle and Prairie Queen do not compare 
favorably with others that occupy no more room and 
give much more gratifying results. 

Hybrid Sweetbriers.—The recent introduction of 
the Marquis of Penzance Hybrid Sweetbriers is a val- 
uable addition to our collection. All of the 16 varie- 
ties given in the accompanying list are desirable. The 
foliage is abundant, healthy, vigorous and fragrant, and 
the exquisite shading of each variety forms a beautiful 
contrast with the others. It would be difficult to choose 
among them, for all are worthy of a place in any garden 
where there is sufficient space for them to revel. They 
should have a high trellis and be planted fully 8 ft. 
apart. The only pruning nec ry is to shorten back 
over-vigorous growth aud occasionally remove some of 
the oldest shoots to prevent overcrowding. 
Pruning the dwarf-growing Hybrid Perpetuals may 

be commenced late in March and can be regulated by 
the quantity or quality of the blooms desired. If the 
fect of large masses be wanted, 4 or 5 canes may be lett 
3 ft. in height and all ve ry old or weak growth entirely 

removed. This will give a large number of flowers, effec- 
tive in the mass but small and with short, weak foot- 
stalks scarcely able to support the weight of the heads 
and not effective as cut-flowers, us this sort of pruning 

is entirely for outside show. After the bloom is entirely 
over, the long shoots should be shortened back, that the 
plant may make good and vigorous wood for the next 
season of bloom. But if quality be desired, all weak 
growth should be removed, every remaining healthy 
eane retained and cut back to 6 or 8 inches. Always cut 
just above an outside bud, to make an open head that 

will admit light and air 
\ freely. After the first 

season’s growth, there 
bas may be about three canes 

! to be retained, but with 
a j good eare and cultivation 

the number will increase 
yearly, until after 15 or 
20 years there will be at 
least as many canes to 
be utilized. The writer 
has a bed over 20 years 
from planting, in which 
euch plant, after close 

pruning, will measure from 15-18 inches in diameter, 
each exne throwing up from four to six shoots 1 or 2 ft. 
in length and sufficiently vigorous in most varieties to 
hold up the largest flowers and to give magnificent speci- 
men flowers for cutting. Roses grown in this way do not 

i 

2178. Illustrating the pruning of 

the Rose shown in Fig. 2177. 
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need stak They are sufliciently strong and vigorous 
to hold erect any weight they may be called upon to 
bear; but late in the autumn, before the high gales of 
November arrive, they should be cut back to about 2 ft. 
to prevent their being whipped by the winds, for this 
would loosen the plant and break the newly-formed 
feeding roots. The plant should not be cut back to the 
point suggested for spring pruning, as in the hot Indian 
summer the upper eyes will surely be forced out and 
the promised blooms tor the ensuing season destroyed; 
so in pruning for protection from November blasts, 

enough wood should be left to avoid all danger of the 
lower buds being foreed out. The upper buds always 
develop earliest. Some varieties will not produce large 
footstalks under any method of treatment, notably 
Prince Camille de Rohan, La Rosarie and Rosieriste 
Jacobs; but almost all the other kinds do better under 
this method than any other, if quality is desired. 

Pruning Dicarf-growing Lea Roses.—Tea Roses will 
not endure such vigorous cutting back as the Hybrid 
Remontauts. All good strong shoots should be retained 
unless they form a very close head, when it is better to 
remove a few from the center. The canes should be 
shortened about one-third of their length, the branches 
cut back to 1 or 2 eyes, and after each period of bloom 
the longest shoots should be trimmed back sparingly. 
Bourbons need even less trimming. Souvenir de Mal- 
maison, Mrs. Paul and others of this class should have 
only the weak ends of each shoot removed, and no more 
wood eut away than is ne ary to remove weak and 
unhealthy portions; otherwise very few fowers will be 
produced. 

Cultivation.—Just before growth commences in the 
spring, the surplus rough manure should be removed 
from the beds and all the remaining fine particles 
forked in. Deep cultivation is not desirable, as the roots 
are likely to be injured or broken. Three inches in 
depth is quite sufficient to cultivate a bed that has not 
been trampled upon, and this should be done with a 4- 
tined digging-fork, which is less likely to cause injury 
to roots than a spade. The beds should then be neatly 
edged and the surface raked off smooth and even. Fre- 
quent stirring of the surface with a sharp rake is all 
that is necessary afterwards, until the buds begin to 
develop. Then half a gallon of weak liquid manure ap- 
plied around the roots of each plant just before a 
shower will be eagerly appreciated and assimilated. 
The manure water should be prepared beforehand, and 
as soon as a good promise of rain appears, all hands 
should be called into service and every plant given a full 
ration. One person should dig a shallow trench with a 
garden trowel around each plant, the next follow and 
fill with the liquid manure, being careful to avoid be- 
smirching the leaves; afterwards the bed can be raked 
over level and the rain will wash the dainty food to the 
eager roots, and thrift and glory willresult. This feed- 
ing may be repeated with benefit every week until the 
season of bloom is over, after which stimulation should 
cease and the plants be permitted to perfect the new 
wood for the next season’s growth. Little pruning is 
necessary with “cut-backs.” So much wood has been 
removed in gathering the blooms that but little more is 
left than is needed to keep the plants vigorous and 
healthy. There is another advantage from the system 
of close pruning: all growths are so strong and vigor- 
ous that they are better able to resist any inroads 
either of insects or disease. The greenfly seldom ap- 
pears, but when detected may be readily kept down by 
repeated syringing with tobacco-water or Quassia 

infusion. 
The belief that Roses exhaust the soil in a few years 

and require to be changed into new ground is generally 
accepted, and is true in most cases; but when beds are 
formed as previously described and budded Roses 
planted, the vigorous feeding roots find sufficient nutri- 
ment in their far-reaching growth to support a healthy 
development of wood and flowers for many years, espe- 
cially if a generous top-dressing of manure be applied 
each autumn and liquid manure supplied liberally dur- 
ing the development of the buds. A top-dressing of 
wood ashes after the first spring cultivation will restore 

the potash to the svil and materially increase the vigor 

of the wood and flowers. 
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Insect Bnemies.—The most formidable is the Rose 
beetle, which revels in the petals and buds of our 
choicest plants, usually selecting the light-colored 

varieties and working hayvoe and ruin wherever he 
appears. Hand-picking is the only effective remedy, 
and a quart can balf filled with kerosene oil is a good 
place into which to drop the offender, He is easily 
caught when discovered, as he may readily be upon 
examination of cach bud and Hower. 

The aphis or greently is found on the extreme ends 

of the shoots and young buds. This is the cow of the 

ants and is tended and milked by them. The aphis in- 
creases With enormous rapidity, and unless destroyed 
robs the plant of its vitality by sucking out the sap. A 
decoction of tobaceo stems is made by half filling a 
barrel with refuse stems from a tobacco factory and 
filling the barrel with water. After this has been 
macerated, syringe the plants every day with the decoc- 
tion until the enemy is defeated. In extreme cases, 
where the aphis has become firmly established, the 
remedy proposed by Mr. B. R. Cant, an English rosarian, 
may be required. He says: “Take four ounces of 
Quassia chips and boil them ten minutes in a gallon of 
soft water; strain it and while cooling dissolve in it four 
ounces of soft soap (or whale-oil soap). To this may be 
added another gallon or two of water. The plants 
should be syringed with this and all badly infested 
shoots dipped into it. Pure water should follow the 
next day to cleanse the shoots.” If, at the first appear- 
ance of these pests, the finger and thumb are used to 
rub them off and destroy them, much subsequent trouble 
will be saved. 

Slugs are usually found on the under side of the 
leaves and may be discovered by the skeletonized 
appearance of the leaf. To destroy them, make a 
decoction of powdered white hellebore, with one heap- 
ing tablespoonful to a pail (about four gallons) of boil- 
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2179. Climbing Jules Margottin (x 12). 

One of the Hybrid Climbing Roses. See p. 1564. 

ing water. After cooling, apply with a syringe or, 

better, with a whisk broom. Push the top of the plant 
away with the left hand and, with the broom dipped in 

the solution, throw the drug up and against the leaves. 

One thorough application will usually suffice, but if the 

slug has appeared in previous years, anticipate his com- 
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ing and apply the hellebore solution before any mischief 
has been done and repeat later, should any evidences of 
his presence be detected. This aggressive offender is 

the larva of a small winged moth, and the presence of 
any insect of this sort in the vicinity of a Rose should 
always be regarded with suspicion. 
The bark louse, or white scale, survives the winters 

and is usually found on old wood, It can best be treated 
before the growth begins in the spring. A solution of 
fifteen grains of corrosive sublimate to one pint of 
water, brushed over the stalks wherever the lice harbor, 
will speedily destroy all. As corrosive sublimate is a 
very powerful poison, great care should be taken in its 
use. 

List of Roses that have been tested by the writer and 
can be recommended for gardens: 
Hybrid Perpetual Roses.—Altred Colomb, Alfred K. 

Williams, Annie Wood, Baroness Rothschild, Captain 
Hayward, Caroline d’Arden, Charles Lefebvre, Clio, 
Countess of Oxford, Dinsmore, Dr. Andry, Duke of 

Edinburgh, Duke of Teck, Etienne Levet, Eugenie 
Verdier, Fisher Holmes, Francois Michelon, General 
Jacqueminot, Giant of Battles, Heinrich Schultheis, 
Her Majesty, James Brownlow, Jeannie Dickson, John 
Hopper, James D. Paul, Lady Helen Stewart, Mabel 
Morrison, Madame Gabriel Luizet, Magna Charta, 
Marchioness of Lorne, Margaret Dickson, Marie Bau- 
mann, Marie Verdier, Merveille de Lyon, Mrs. John La- 
ing, Mrs. R. G. Sharman Crawford, Paul Neyron (Fig. 
2169), Pride of Waltham, Prince Arthur, Prince Camille 
de Rohan, Rosslyn, Rey. J. B. M. Camm, Suzanne 
Maric Rodocanachi, Ulrich Brunner, Xavier Olibo. 
Hybrid Tea,—Augustine Guinoiseau, Captain Christy, 

Caroline Testout, Gloire Lyonnaise, Kaiserin Augusta 
Victoria, Madame Joseph Combet, Miss Ethel Richard- 
son, Souvenir du President Carnot, Souvenir de Madame 
Eugenie Verdier, Viscountess Folkestone. 

Mr. Alexander B. Scott recommends the following 
additional H. T. varieties: Antoine Rivoire, Baldwin, 
Bessie Brown, Gruss an Teplitz, Killarney, Lady Clan- 
morris, Madame Jules Grolez. 

Tea-scented Roses.— Alphonse Karr, Comtesse Riza du 
Pare, Duchesse de Brabant, Etoile de Lyon, Francisca 
Kruger, Innocente Pirola, Isabella Sprunt, Madame 
Lambard, Madame Moreau, Maman Cochet, Madame 
Joseph Schwartz, Marie van Houtte, Papa Gontier, Sa- 
frano, Souvenir d’un Ami, The Queen, White Maman 
Cochet. 

Moss Roses.—Comtesse de Murinais, Blanche Moreau, 
Crimson Globe, Laneii, Princess Adelaide. 

Climbing Roses.—Crimson Rambler, Cheshunt Hy- 
brid, Gloire de Dijon, Celine Forestier, Reine Maric 
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2180. The old-fashioned yellow upright Rose (< Wy). 

Henriette, Pink Microphylla, White Microphyla, Madame 
Alfred Carriere. : 
Hybrid Sweetbriers, — Amy Robsart, Annie of Geier- 

stein, Brenda, Catherine Seyton, Edith Bellenden, Flora 
Melvor, Green Mantle, Jeannie Deans, Julie Mannering, 
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Lady Penzance, Lord Penzance, Lucy Ashton, Lucy 
Bertram, Meg Merrilies, Minna, Rose Bradwardine. 
The Hybrid Wichuraianas look promising, but have 

not been tested by the writer. 

It is not intended that this list is by any means com- 
plete. There must be many good Roses that will do well 
under favorable conditions of which the writer has no 
personal knowledge. The collection is sufticiently large, 

however, for a beginning, and any one 
who has the time, energy and means may 
add to it, if he can bear disappointment 

If one in a dozen of the highly lauded va- 
rieties in the dealers’ catalogues prove satisfactory, the 
cheerfully 

experimenter should be well satisfied. He can dig out 
and throw away the other eleven and try it again, in the 
hope that he may find a new queen worthy of his hom- 
age. 
Much of the charm of growing Roses is derived from 

the accurate knowledge of each variety by name. Yet 
few amateurs ever accomplish this, chiefly because the 
labels have been lost or misplaced, and not infrequently 
a plant becomes known to the cultivator by a name be- 
longing to a neighboring specimen whose label has been 
misplaced, and replaced on the wrong plant. To obviate 
this a record should be made in a book kept for the pur- 
pose, with a chart for each bed. This should be done at 
once after the plants are set out and before the labels 
have become detached. Many vexatious mistakes might 
be prevented by some such plan as the following: 

8 to 15. Gloire Lyonnaise, 
16 to 20. White Baroness. 

Ropert Huey. 

6. Her Majesty, 
2. Margaret Dickson, 

Garden Roses near Chicago.—Climatic conditions 
surrounding the bluff lands bordering Lake Michi- 
gan, some twenty miles north of Chicago, are not 
congenial to the successful cultivation of outdoor Roses 
as aclass, and only those possessing the most robust 
constitution among the Hybrid Perpetuals should be 
grown. Ample winter protection must be given along 
the lines indicated in the article in this work entitled 
Winter Protection. The soil is all that could be de- 
sired, being a rich yellow clay loam. The trouble seems 
to be in the severity of the winters, where heavy falls 
of snow are infrequent, and the springs late and fickle, 
warm winds from the southwestern prairies alternating 
with chilling moisture-laden breezes from the lake. 

The beds are excavated to a depth of 2 ft., good 
drainage given, and then filled with a compost of rotted 
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sod and cow manure. Each spring following, some ma- 
nure and bone meal is forked into the surface. Liquid 
manure is given in June when the Rose re in full 
bloom, and a tew times thereafter. The Roses are 
thoroughly sprayed with Bordeaux mixture when the 
leafage is fairly out, and once every three or four weeks 

2182. Russian form of Rosa rugosa ( },). 

afterwards. Hand-picking seems the best method of 
destroying the worms atlecting the buds, and frequent 
drenchings with the hose abolish the other enemies. 
In the fall the canes are bent down and fastened to the 
base of their neighbors, and remain procumbent until 
the spring ecutting-in, which is delayed as late as possi- 
ble in order not to incite too early a start and to force 
the buds to “break” low down. After the leaves used 
in the winter protection have been removed, and the 
board roof also, the sides of the “box” are allowed to 
remain a short time in order to shield from the winds. 

The winter of 1898-9 was unusually severe and did 
more damage to the Roses and other material than any 
other winter which the writer has experienced at 
Highland Park. Following is a list of the so-called Hy- 
brid Remontants (H. R.) that wintered then— under pro- 
tection—and came out in good condition. These varie- 
ties may therefore be considered the most suitable for 
this and kindred climates: Prince Camille de Rohan, 
H.R.: Magna Charta, H. Ch.; Mrs. R. G. Sharman Craw- 
ford, H. R.; General Jaequeminot (Rousselet), H. R.; 
Captain. Christy, H. T. (Hybrid Tea). La Rosiere, 
H. R.; Captain Hayward, H. R.; Mrs. Paul, Bour.; Gar- 
den Favorite, H. R.; Louis Van Houtte, H. R.; Paul 
Neyron, H. R. (Fig. 2169); John Hopper, H. R. 

The following dozen were in fair condition after the 
winter and recovered their form during the sol: 
Mme. Victor Verdier, H. R.; Pierre Notting, H. R.; 
Anne de Diesbach. H. R.: Ulrich Brunner, H. R.: Bar- 
onne Prevost, H. R.: Eugene Furst, H.R.; Prince of 
Wales, H. R.; Alfred Colomb, H. R.; Lyonnaise, H. R.; 
Mme. Gabriel Luizet, H. R.; Countess of Oxford, H.R. 

The list of those that winter-killed is too numerous to 
give, but it is a singular fact that the first list contains 
forms classed among the Teas and Bourbons. Of the 
climbing forms that were unprotected, Rosa setigera 
and its offspring, Prairie Queen, were somewhat injured; 
but Greville (Seven Sisters), Crimson Rambler, Thalia, 
Paul's Carmine Pillar, Multiflora and the Dawson Rose 
were in fairly good condition when wintered under 
protection. The failures even when protected were 
Aglaia, Alister Stella Gray, Euphrosyne, Russell’s 
Cottage, Baltimore Belle, Tennessee Belle. The typical 
Sweetbriers proved hardy unprotected, but the hybrids 
of them were killed. Protected FR. Wichuraiana and 
its hybrids killed back to the roots; R. rugosa and 
most of its hybrids, especially those of Jackson Daw- 

ROSE 1569 

son and Prof. J. L. Budd, unproteeted, were all right; 
Mme. Georges Bruant (Pig. 2105), protected, was killed. 
Most of the Moss Roses stood well unprotected, espe- 
cially Crested Moss, 

Clothilde Soupert and Hermosa are the best bedders 
f permanent planting when protected, and the so- 
alled Fairy Roses stand fairly well, especially Mlle. 

Cecile Brunner. Papa Gontier and Kaiserin Augusta 
Victoria are among the best of the more tender class 
that require the protection of a pit in winter. They 
seem to stand the biennial root disturbance well. La 
France browns in the bud under our sun, and, strange 
to relate, the writer cannot grow that splendid Rose 
Mrs. John Laing successfully, either on its own roots 
or budded. FR. rubrifolia (or ferruginea), BR. SPinosis- 
sima, Var. Altaica, R. nitida, R. lucida and RL. humilis 
were hardy without protection. WoC. Fear, 

Future Roses for the Prairie States.—West of Lake 
Michigan, and north of the 42d parallel, the tine Roses 
grown in the open air in the eastern and southern 
states can be grown only by systematic pruning and 
winter covering. Of well-known old varieties hardy 
enough to winter without protection, the list is short. 
Madame Plantier, White Harison, and Rosa rugosa 
with some of its hybrids, are hardy between the 40th 
and 44th parallel, and still farther north the East Eu- 
ropean R. rugosa and such of its hybrids as Snow- 
light, Empress of the North and Rosu majalis fl. pl., 
are grown successfully. Figs. 2181] and 2182 show forms 
of Rosa rugosa; also Figs. 2162-64. 

Of the newer hybrids of R. rugosa now quite widely 
tested, the most desirable are I, A. C. (Fig. 2183), Ames, 
Madame Georges Bruant (Fig. 2184), Madame Charles 
Frederick Worth, and Thusnelda. Kaiserin (Fig. 2185) is 
also to be commended. It is suggestive that these have 
come from crossed seeds of what is known in Europe as 
Rosa rugosa,var. Regeliana (p. 1556), and which we know 
as the Russian Rosa rugosa. The first two named came 
from seeds of Rosa Regeliana introduced by the writer 
in 1883 crossed with pollen of General Jacqueminot, and 
the last three were developed from seeds of R. Regeliana 
in Germany as stated by L. Spiith, of Rixdorf near 
Berlin. They are all fine double Roses of the class 
shown in Fig, 2183, of the two produced at Ames, and 
all have retained to a large extent the foliage and habit 
of blooming of R. rugosa, The Russian R. rugosa as 
introduced from Russia by the writer is divided into two 
very distinet classes. The one from the Amur valley in 

ci 

2183. The I. A. C. Rose (X !,). 

One of the best hybrids of Rosa rugosa tor the prairie 
states. (I. A. C.=Iowa Agricultural Colege.) 

North Central Asia is a very strong, upright grower 
with lighter colored bark, stronger thorns, thicker and 
more rugose leaves, and larger flowers than the Japan 
type, but its hips are smaller. The one from Russia in 
Europe is spreading and pendent in habit. When 4 ft. 
in height it has a spread of top of fully 6 ft. Its leaves 
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also have a darker shade of green than the Japanese 
type, and its buds are longer, more pointed, and show 
between the narrow folded petals shades of rich red and 
crimson. Its clusters of flowers also differ, as it has 
four to five flower-buds together, while the Japanese type 
has only two to three. In addition, we now know by 
trial that both these Russian types may be grown suc- 
cessfully two degrees farther north than the Japanese 
Re rugosa, 

The work of crossing the Russian 2. rugosa began at 
the Iowa Agricultural College in June, 1892. The pollen 
of over au dozen of the best garden varieties was used, 
Dut that of General Jacqueminot was used most exten- 
sively, as it produces pollen most freely. The final 
result was quite unexpected, as no double variety with 
rugose leaves was produced when the pollen of any 
variety was used except that of General Jacqueminot. 
From 497 flowers of R. rigosa fertilized with pollen from 
General Jacqueminot, we grew 255 plants. From these 
we were able to select over 20 varieties with double 
flowers ranging in number of petals from 15 to 150, 
with handsome rugosa foliage and surprising vigor of 
growth. Nearly all showed the crimson color of petals 
of the male parent. 

At the same time we pollinated the blossoms of our 
native species Rosa blanda and Rosa Arkansana with 
pollen of General Jacqueminot and other Hybrid Per- 
petuals, but wholly without valuable results, as the 
crosses seemed too violent. Most of the hybrids showed 
modified foliage and habit of growth, but all except 
three bore single flowers. The three double varieties 
developed blossom-buds freely, but in no cases have the 
blossoms expanded into perfect flowers. When appar- 
ently ready to expand they began to turn black in the 
center and drop off. It is also well to state that the 
pollen of White and Yellow Harison used on Rosa 
rugosa, var, Regeliana, developed remarkably vigorous 
hybrids which gave clusters of promising buds, but up 
to the present not a single flower-bud has fully ex- 
panded. The late E. 8. Carman, however, reported 
better results with this cross of Harison’s Yellow and 
rugosa (A. G. 1890, p. 665), and a picture of one of his 
hybrids is shown in Fig. 2186. As in Europe, our 
marked success has been with the pollen of General 
Jacqueminot, which seems to show a near affinity to all 
the types of FR. rugosa. 

With increased experience other cultivated varieties 
will be discovered that will cross in a profitable way with 
LR. rugosa, and still others will be found that will cross 
profitably with our native species. At present, how- 
ever, the east European R. rugosa seems to be the most 
promising progenitor of the future Roses of the North- 
west. We already have fine double varieties with 60 
petals, such as the I. A. C., with the rich color of 
General Jacqueminot and the fine leaves of R. rugosa. 
The main trouble at present is in propagation. As with 
the type, the best hybrids of R. rugosa are difficult to 
grow from cuttings. We find that they can be budded 
readily on strong seedlings of our native species. 

It may be in the near future that the seeds of the 
large-growing Wild Roses of the Black Hills will be 
used by propagators for stock-growing. When that 
time comes we already have varieties hardy enough for 
the North that compare favorably with the best varieties 
of more equable climates. Strong-growing stocks are 
advised, as the vigor of some of the hybrids is remark- 
able. On the writer’s lawn is a bush of the Ames 
variety three years old that stands 7 ft. high, with 
several stems three-fourths of an inch in diameter. 

J. L. Bupp. 
Roses in Southern California.—In many localities in 

southern California the Queen of Flowers attains a per- 
fection probably found nowhere else. That this perfec- 
tion is not general throughout southern California is 
partially owing to adverse conditions, such as great 
range of temperature during each twenty-four hours, 
heavy fogs at critical periods, etc., but as arule, failure 
in whole or in part is due to the lack of intelligent treat- 
ment. The chief obstacle to successful culture is the 
attempt to produce blooms every day of the year. 
Although this practice is quite an impossibility with 
any Rose, the evil is still persisted in by ninety-nine in 
every hundred possessors of a garden. While Roses 
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are grown in great profusion in Los Angeles, few, if 
any, do as well here as in Pasadena, which, although 
only nine miles distant, has the advantage of being 
several hundred feet ligher than Los Angeles, and 

therefore less subject to fog or great range in daily 
temperature. In some places a certain few Roses will 
produce an astonishingly fine crop of bloom, when but 
a mile or two distant, with no change of soil and very 
slight difference in altitude, they will be utterly worth- 
less; while a like number of other varieties will give as 
good returns as those first mentioned. Consequently 
the common inquiry at a nursery as to “What are the 
best dozen Roses I can grow?” is usually met by the 
equally pertinent query: “In what part of the city do 
you live?” 
Many Roses do fairly well everywhere, and among 

these Duchesse de Brabant more nearly produces a con- 
tinuous crop of blossoms than any other. For this 
reason it stands in aclass by itself and is not consid- 
ered in the appended list of the best dozen Roses for 
southern California, though every one should grow at 
least one bush of this variety. Along with the Duchesse 
might well be placed the Polyantha Madame Cecil 
Brunner, and the climbers Cherokee, Banksia, Ophire 
(or Gold of Ophir), Beauty of Glazenwood or Fortune’s 
Double Yellow. All these produce most wonderful 
crops, but none more so than the last mentioned, which 
in favored regions produces a wealth of flowers simply 
dazzling to behold. Many well-known Californian 
writers assert that Gold of Ophir and Beauty of Glazen- 
wood are one and the same Rose, but this is by no 
means the case and the writer can furnish satisfactory 
ocular proof to any who choose to doubt this statement. 
Gold of Ophir was here for many years before the other 
made its appearance, and some of the original plants 
are still growing on many of the old homesteads of Los 
Angeles and vicinity. 

All the Roses named thus far are worthy of a place in 
any garden. One of the chief causes of failure by the 
average amateur is the lack of an intelligent knowledge 
of the plant’s first requirement—recurring periods of 
absolute rest. These necessary resting periods are best 
secured by the withholding of the water supply. Most 
amateurs, and a majority of self-styled “gardeners,” 
persist, against all rules of common sense, in planting 
Roses either in the lawn or in mixed borders with other 
plants. In either case, all but the Roses require a con- 
stant watering. Having planted in this fashion, the 
grower has cast away all chances of first-class results. 
Rose beds should never be made a feature in landscape 
gardening, as the plants when dormant and judiciously 
pruned are unsightly objects at best. The most obscure 
spot obtainable with the proper exposure is the place 
to grow flowers. To obtain the best results the Rose 
requires the same amount of rest here that it secures 
where the winter season leaves the grower no alterna- 
tive. But the same amount of rest may here be given 
semi-annually, with equally as good and perhaps better 
results than is possible with one long annual period of 
inactivity. 

The writer firmly believes that with a proper exercise 
of intelligence in the selection of varieties and subse- 
quent care of plants, better results can be obtained in 
California than in any other state in the Union. Though 
some few localities must be excepted, they form but a 
very small area and may be passed with a mere men- 
tion of their existence. Climate is the all-important 
feature of Rose culture in this section, and if that be 
satisfactory the character of the soil makes little dif- 
ference. Our dry summer air is a serious drawback to 
the growth of many Roses, there being few places where 
Moss Roses thrive, and these must be grown in whole 
or partial shade. Niphetos and Marechal Neil are good 
examples of Roses requiring partial shade if good re- 
sults are desired. Many localities cannot grow the two 
last mentioned, or such as Perle des Jardins, Meteor, 
Catherine Mermet, Francisca Kruger, Reine Marie 
Henriette, and many others, on account of mildew. 
Even among varieties whose buds are immune, it is 
often impossible to get foliage unaffected. Injudicious 
watering is more largely to blame for these unfavorable 
conditions than any other agency. Laurette is a Rose 
which often produces the only perfect flowers to be 
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found among a nundred varieties, and this is partieu- 
larly the case in places visited by heavy frosts, Lau- 
rette remaining unscathed, while all others are more 
or less blasted. The great Rose of the eastern United 
States, American Beauty, is almost 
a complete failure here and is not 

; < AN 
worth growing except in a very aan 
few, well-favored gardens, and 
even there it is far from being 
pertect. 

Many Roses, too, are of little 
value here unless budded or 
grafted. Of this class Marechal 
Niel is the most striking example. 
Instances may be found where this 
Rose has thrived unusually on its 
own roots, but such eases are 

marked exceptions. Some few peo 
ple maintain that all Roses are 
best on their own roots, but such 
opinions are easily refuted by con- 
sulting any of our vy 
rosarians. The undersi 
does not advise the purchase 
of any such stock, no me 
how mueb is claimed for it, 
or how widely advertised it 
may be. The best Roses he 
has ever seen were root- 
grafted, but of course this 
procedure is too expensive 
for the general nurseryman, 
and the bulk of our local 

2184. Full-blown flower of Madame 

Georges Bruant Rose. Natural size. 

stock is budded on Manetti or Maiden’s Blush, thous 
the Dog Rose (Rosa canina) and even the Banksia 
are often used. Those Roses grown on their own roots 
are usually propagated from hardwood cuttings, grown 
out of doors, and December is usually the best month, 
though the writer has successfully rooted them from 
October to March, according to the variety. 

Rust bothers us but little; likewise scale, though in 
many neglected gardens the bush and climbers alike 
may be found covered with both the rose seale and the red 
seale of the orange. Fuller's rose beetle is a nuisance 
only in small areas, but green aphis is quite a pest in 
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winter and spring. La France for many years was the 
leading Rose in California and grew well, budded or on 
its own roots, in almost any locality, but is now rapidly 
becoming a thing of the past, though it ean never be 
wholly discarded, for it is still, in a few gurdens, the 
queen of the family. Its involuntary retirement from 
our Rose gardens is due entirely toa “die back” (an- 
thracnose), Which affects many other plants than the 
Rose, but seems to have a special liking for La France. 
Thus far no cure las been tound, 

and half dozen climbing Roses for southern Cali- 

fornia, compiled from Hsts furnished the writer by 

the best six nurserymen and growers in Los Angeles. 

‘An increasing demand for Maman Cochet is quite 

marked, and the few White Maman Cochet yet grown 

here seems to mark it as the coming white Rose for this 

section. mas : : 

The following lists place the varieties in the order of 

their desirability for either florist or fancier, when 

grown out of doors: 

Bush Roses.—Marie Van Houtte, Madame Lambard, 

Maman Cochet, Papa Gontier, Kaiserin Augusta Vie- 

torin, Laurette, The Bride, Catherine Mermet, Me 

Perle de ardins, Caroline Testout, Elise Sauvage 

Climbers.—Lamarque, Marechal > , Climbing 

venir de Wootton, Reve d’ Or, Reine Marie Henriette, 

Gloire de Dijon. This list will be found to he the best 

for Los Angeles and vieinity in general. The intelli- 

went nurseryman or careful purchaser should be able 

to make the slight changes reyuired by peculiar condi- 

tions. 
To Mr. Frank Huston, nurseryman of Los Angeles, 

the writer is indebted for many valuable points con- 

tained in this article; also to Mr. Wm. 8. Lyon, whose 

little booklet, “Gardening in California,” contains the 

best practical treatise on Rose-growing ever published 

on this coast. ERNEST BRAUNTON. 
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Some Recent Rose Hybrids (Rosa muuititiora, I. ru- 
gosa and R. Wichuraiana crossed with various types). 
‘It is now about sixteen years since the undersigned 
became interested in hybridizing Roses, especially 
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2185. Rosa rugosa, var. Kaiserin (x 4%). 

Rr. multiflora (the Japanese type), R. rugosa and &. 
Wichuraiana, The earliest experiments were made 
with R&R. multiflora, the object being first to obtain 
colored flowers and afterwards to get double ones, but 
always to keep the hardiness and habits of growth of 
Rk. multiflora, There are few pillar or half-pillar Roses 
that will stand our New England climate without pro- 
tection, and therefore this type was chosen as the 
hardiest, and effort was made to retain its strong 
constitution and later to get other improvements. 
How far the writer has been successful may be 
judged by his exhibits at the Massachusetts Horti- 
cultural shows and by a visit to the Arboretum. 
This work, started by some others as well as the 
undersigned, has been the means of having these 
new types of Roses taken up by the growers, and 
there are many possibilities for improvement. 
There seems to be no reason why they should not 
be as fine for use in the garden as the Hybrid Per- 
petuals are for flowers. 

The first cross made by the writer was with General 
Jacqueminot, R. multiflora being the female parent, 
and the result was anything but satisfactory. At last a 
break was made. All sorts of forms were secured, some 
resembling both parents in flower and foliage, but 
most of them were worthless. Two were saved, one 
with large clusters of double purplish Roses, fully 
as large as Jacqueminot, with a big stem closely set 
with heavy spines, a long, rampant growth unlike 
either parent, the foliage of a Hybrid Perpetual and 
flowers in clusters of 10 to 20. The other, the widely 
known Duwson Rose (silver medal Mass. Hort. Soe. 
1894) has large clusters of bright rose flowers, 20 to 40 
on a stem, bright shiny foliage and a strong growth, 
sometimes running up 15 feet or more in height. The 
writer again crossed R. multiflora with Madame G. 
Luizet and obtained a half-climbing plant with large, 
single white flowers in clusters. An attempt was then 

e to cross these three crosses with other choice 
»s for still further improvement, but no perfect 

seeds were made except on the Dawson. By crossing 
the Dawson with other Roses several fine forms have 
been secured, beautiful types of cluster Roses, single, 
semi-double and double, all more or Jess with the habit 
of LR. multiflora in the truss and with white, peach, 
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salmon, red and purple flowers. Attempts have been 
made in crossing the Yellow Harison Rose with the 
Dawson and I’. multiflora, but so far with no encour- 
aging results. The writer now has about 500 hybrids, 
three years old, made with differing varieties of Hybrid 
Teas and Yellow Harison on the Dawson, with results 
still to be determined. All these were crossed out of 
doors with every precaution possible, but the results 
are not so likely to be as good as when the work is done 

under the more perfect control of the greenhouse. A 
cross between the Dawson and Crimson Rambler has so 
far resulted in a single deep pink flower borne in 
clusters. 

In crossing ZF. rugosa with Jacqueminot every con- 
ceivable form was obtained, some with narrow pointed 
petals, some semi-double and others single, durk and 
light colors. One had a deep rich crimson flower, darker 
if anything than Jacqueminot,very fragrant, with strong, 

heavy foliage, showing the influence of both parents. 

This seemed like a promising foundation for a fine race 
of hardy Roses, but for five years all efforts to get a 
single hip to mature when fertilized with others have 
been in vain. This is the Arnold Rose and received the 
silver medal of the Massachusetts Horticultural Society 
in 1893. In this batch of seedlings was one that was 
very double and in color like Magna Charta, but unfor- 
tunately some one else wanted it and one day it disap- 
peared from the nurse The writer has also cro 
KR. vugosa with Yellow Harison, but as yet has obtained 
no yellow Roses of the Rugosa type. On the contrary, 
they are the biggest lot of mongrels one ever saw, in 
both foliage and flower. The Rugosa foliage is com- 
pletely obliterated, and the Harison retained, while the 
flowers are small and generally a dirty salmon color. 
The writer was so disgusted with the lot that he threw 
them all away after working more than four years on 
them. 

Attention was next given to R. Wichwraiana. The 
possibilities of crossing this seem to be unlimited. No 
Rose that the undersigned has ever tried yields so 
readily to hybridizing. The first attempt was with 
Jacqueminot, always using R. Wichuraiana as the 
mother plant. The results were excellent. While some 
plants were nearly #. Wichuraiana they were entirely 
different in sha e and color; they had the clusters, 

E> 

2186. A Rugosa hybrid—Harison’s Yellow X R. rugosa (X 4). 
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but the habit was half-scandent instead of prostrate. 
The first to bloom was single, delicate rose with a nearly 
white center, a rampant grower, attaining 6-8 feet in a 

season; foliage tine, somewhat resembling the Bour- 
bons, but also retaining the ¢loss of WR. Wiehuraiana. 

So farit has produced no seeds. Another was of medium 
growth, with bright shiny leaves and clusters of double 
purplish pink tlowers, fading to lilac, The best of the 
lot has been named W. C. Egan, and received the silver 
medal of the Massachusetts Horticultural Society in 
1896. This is, without doubt, one of the finest hybrids 
of R. Wichuraiena at present. The flowers are in 
large clusters and very double, of a delicate flesh color, 
resembling Souvenir de la Malmaison almost exactly, 
but somewhat smaller: the foliage is also like Malmai- 

son but brighter. It is perfectly hardy in the nursery 
and elsewhere without protection. ‘ 

Next Rh. Wiehiraiana was fertilized with pollen 
from BR. seligera, and while decided erosses were ob- 
tained the results were not ultovether satisfactory. 
One of the best was saved tor future use. The flowers 
are in color near R. sefigera, and the growth prostrate 
asin RB. Wiehuratena, bat shorter jointed. The plant 
is very hardy. RA. Wichiraicn was next crossed with 
R. rugosa, with more than pleasant results; Lady Duu- 
an, silver medal from the Massachusetts Horticultural 

Soviety in 1900, having the prostrate, long, rampant 
growth of the mother, while the Raugosa blood shows in 
the foliage spines and flowers, these last being a warm, 
lively pink and making a delightful contrast to the yel- 
low stamens. Another is somewhat deeper in color but 
of less Vigorous growth. A curious facet concerning 
these extreme crosses is that not one of the Wichurainna 
hybrids deseribed above will set seed, no matter how 
treated. From 2. Wichuraiana impregnated by Crim- 
son Rambler has been obtained thus far only single 
pale pink bloom and foliage intermediate between the 

two, but with the creeping habit of the mother. PR. 
Wichuratana fertilized by Belle Siebreeht loses its 
character except to a slight degree in the foliage; the 
habit is erect, strong and with stout spines; the flowers 
are single, rosy pink. This plant, if it will set seeds, 
may produce an entirely new strain. R. Wiehuraiana 
erossed with Clothilde Soupert makes plants less vigor- 
ous than itself; the foliage recalls both parents and the 
double flowers are in color like Soupert. BR. Wich- 
uradiana crossed with &. Indica, var. carnea has pro- 
duced one with rich crimson flowers, single, with foli- 

ave neither as glossy nor as strong as its mother, but 
with the same creeping habit: unnamed silver medal, 
Massachusetts Horticultural Society, 1899; this bids 
fair to be the forerunner of afine race. R. Wichuraianua 
crossed with Triomphe de Luxembourg (hyb. China) 
has given several distinet forms, one with double rosy 
purple flowers in clusters and creeping habit; another 
is double, light pink with shining leaves. &. Wich- 
uraiand crossed by Bardon Job has given a single-clus- 
ter Rose similar to Carmine Pillar, and the writer has 
many other crosses between R. Wichuraiana and dif- 
ferent Tea Roses and RA. repens (arvensis) with double 
and single flowers ranging in color from white to rosy 
pink and salmon; there are few of these seedlings 
whieh do not have some merit, and all can probably 
be improved. The crosses between BR. Wichuraiana, 
Jacqueminot, AR. rugosa and Belle Siebrecht will not 
bear seeds, but those with varieties of R. Indica bear 

eds freely. Attempts will now be made to cross those 
of satisfactory color with the Hybrid Perpetuals and 
Hybrid Teas. 

Several seedlings of crosses between Crimson Rambler 
and Wichuraiana have recently flowered. The result was 
extraordinary, no two being alike and each individual 
was a different shade of color, ranging from a pale rose 
toa deep rosy purple and from single to double. The 
best of this cross is a very double Rose, larger than 
Crimson Rambler. Compared with the carnations Melba 
and Marquis, the fresh flowers are nearer to Melba, 
while the flowers of a week old are nearer to Marquis 
They are so near the color of these two carnat that 
put in the midst of the two flowers it is almost impos- 
sible to tell the difference between the two carnations 
and the Rose. The habit is of Wichuraiana, and the 
foliage is more brilliant. The plant grows 5 to 6 feet 
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in a season, lving close to the ground. There js no 
doubt that this is one of the best hybrids of Wichuraiana 
yet known regarding color, foliage and Hower, 

In summing up the experiments of these hybrids, it i 
well to say that possibly more highly colored ides 
night have been produced, bat it would have been at 
the expense of their hardiness. 

In making these erosses the writer has always care- 
fully removed ie: stamens before there were any sivns 
of anthers opening, cutting through the petals while in 
bud. A gauze covering was placed over the flowers both 
before aud after impreenation, to guard against insects, 

To keep the record, names and date on a small wooden 
tally were attached to the cluster. Sometimes the yield 
in seeds is poor enough, only one in a hip and man) 
times none. The writer is alway s doubtful of the eross 
when the fruit is too full of seeds. As R. 
opens after the other Roses have passed, it is a good 
plan to pot upa few and bring them into the green- 
house in March; they will then bloom at the same time 
the Hybrids, and others, are in flower out of doors. All 

Roses can be prepared and pollinated in the greenhouse 
more easily and with better results than in the open air. 
When the plants are protected from bad weather ther 
is less danger that rain or dew will interfere with one’s 
labors. A sharp knife, a pair of foreeps, some. fine 
gauze and good hand-lens are sufficient tools for the 
work. Always examine the stigma to see if it is ripe, 
and, after applying the pollen, look again to see that 
there is plenty and in the right place. If the flowers 
which are to furnish the pollen ar athered early in 
the morning and then placed on a pane of glass ina 
warm greenhouse, the anthers can be opened muel 
easier than if lett longer on the plant. Moreover, there 
is less risk of the pollen having been contaminated by 
insects, 

Wiehwuradaia 

JAcKsoN Dawson. 

Propagation of Roses.—The Rose ix propagated hy 
seeds, cuttings, grafting or budding, by le rs and Dy 

division. The genus is so large and diversified and our 

requirements are so many that the whole art of the 
propagator is needed to satisfy the claims of the Queen 
of Flowers. 

Seeds.—Roses are grown from seeds not only to ol- 
tain new varieties but also because many true species 
are economically procured in this way, e. g., R. canine, 
RK. multiflora, R. ferruginea, R. rugosa, BR. rubiginosa, 
ete. The seeds should be gathered in autumn and at 
once stratified with moist sand or allowed to ferment 
in tubs, with a little water and kept in a fairly warm 
place. When well rotted they can be easily rubbed and 
washed clean and should be planted at once, either iu 
carefully prepared and well-manured beds out of doors 
or in pans or flats in a cool greenhouse. It is sometimes 
advised that the hips should first be dried and then 
rubbed clean, but this method often causes delay in 
germination, a matter sufficiently troublesome without 
additional complications. Whether they are planted un- 
der glass or in the garden it is difficult to forecast their 
coming up. It may be within a few weeks, e. g., PR. 
multiflora under gle or at the beginning of the sec- 
ond growing season after planting, e. g., Sweetbrier 
seed, planted out of doors in November, 1898, may be 
expected to germinate in the spring of 1900, while R&R. 

« sown at the same time may come up the follow: 
ring, i. e., in 1899, or, a season inter i 

will appear with the Sweetbrier in 1900. Stratifyi ing or 
fermenting the seeds tends to secure uniform germina- 
tion within a reasonable time. It has also been sug- 
gested, and many things confirm the idea, that early 
gathering helps to hasten germination; in other words, 
do not wait for excessive ripeness, but pick the hips as 
soon as the seeds harden, some time before the fruit is 
deep red. Until these matters are better understood, all 
Rose seed sown out of doors, either in autumn or spring, 
should be mulehed 2 in. deep with pine needles or other 
litter. Frequent examinations should be made in spring 
and the covering at once removed when the seedlings 
appear; if they do not appear let the mulch remain to 
keep down weeds and retain moisture in the seed-bed. 
Pans or flats in which seed has been planted should be 
kept at least 18 months before discarding, with the soil 
always moist. Notwithstanding the difficulties of ger- 
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mination, the young seedlings make most satisfactory 
growth and can generally be transplanted into nursery 
rows when one year old. When two years old they are 
fit for permanent planting. A winter protection of pine 
boughs is helpful to the young plants. Some seedling 
Roses are extremely precocious, blooming before they 
are one year old, e. g., some Hybrid Perpetuals and Poly- 
antha Roses. The first flowers of seedling Roses do 
not always indicate their real character; in hybridizing 
it is well to wait for the second or third season before 
discarding. 

Cuttings.—These are a common means of propaga- 
tion, both under glass and out of doors. Under glass 
short cuttings 2 in. long can be made in November 
and December from wood of the current year’s growth. 
They should be planted in sand, in flats or pans, and 
kept in a cool greenhouse. They root in February or 
March, and can either be potted in thumb-pots or kept 
on in flats until May or June, when they should he 
planted out in rich beds; salable plants are obtained in 
October. This is a good way to strike R. setigeru and 
its varieties, Crimson Rambler and its allies, A. multi- 
flora, R. polyantha, and their offspring, A. Wichurai- 
ana, Madame Plantier and doubtless many others. 
Rosa Indica, in all its forms, all tender species and 
many Hybrid Perpetual Roses are propagated by cut- 
tings of hardened wood grown under glass; Peter Hen- 

derson says the wood is in the best condition when the 
bud is “just open enough to show color.” Blind eyes 
ean also be used, and the smaller wood is better than 

the strong rampant growths. Plant in sand in a warm 
house; bottom heat and a close frame are often used 
but are not necessary. The cuttings are from 11,-2 in. 
long; single eyes strike readily. 

In the open air cuttings of ripened wood can be planted 
in spring in V-shaped trenches in carefully prepared 
and well-manured ground. They make strong plants in 
autumn. Wood of the season’s growth is gathered be- 
fore severe frost, cut into 6-in. lengths, tied in bundles, 

and stored through the win- 
ter by burying in sand. When 
planted, one eye only should 
show above ground. This 
method is recommended for 
the hardy varieties named 
above tor propagating from 
short cuttings under glass, 

2187. Short hardwood cuttings of Rosa setigera. 

A single cutting is shown at the left, 

but will not give such a large percentage of rooted 
plants. It is highly probable that some Moss Roses, 
Re. lucida, R. Carolina, R. spinos ima, ete., Roses 
which sucker, could be propagated by enttings of root 
or rootstock, but no systematic attempt has been made 
in this direction. 
Budding and Grafting.—These are old and well-es- 

tablished methods of propagation. Budding in foreign 
nurseries is practiced in the open air in June and July 
with us in July or August. A dormant shield bud is 
employed, The stock is R. Manetti, BR. canina, ov any good brier, or 2. multiflora; in Holland FR. Carolina is 
esteemed. In European nurseries FR. canina is used 
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for standard, R. Manetti for dwart stocks. Under glass 
Roses are budded also, with a shield-bud, at any season 
when the bark slips, using for stock a vigorous variety. 
About Buston the yeliow and white Banksian Roses 
once had high local repute for stock for Tea and other 
tender kinds. 

Grafting Roses in the open air in this country is not 
often employed, but in the South Hybrid Perpetual and 
other hardy Roses are said to be root-grafted in winter 
(very much as apples are root-grafted), tied in bundles, 
stored in sand and planted out in early spring, the 
worked portion being set well below the surface. Root- 
grafting is an easy and convenient method of propa- 
gation under glas Jackson Dawson’s practice is to 
use the whip- or splice-graft, but the veneer-graft is 
also employed, with bits of WR. multiflora root 2-3 in. 
long for the stock, the cion being somewhat longer but 
of equal diameter. They are firmly tied with raffia and 
waxed; made into bunches they are covered with moist 

moss in an open frame in a coolhouse and left until 
united. They are then potted off and grown on until 
they can be hardened off and planted out in May or 
June, the point of union being well below the surface. 
A specimen of Mr. Dawson’s work is shown in Fig. 
2188, the stock being a bit of A. multiflora root; its 
age is about three months. Rosa multiflora is an ex- 
cellent stock for garden Roses, since it does not sucker; 
this great advantage, too, is also obtained by using the 
root-graft as above described. Some of the commercial 
florists use Manetti stock planted in thumb-pots. Cut 
back to the root, this is splice-grafted and kept in a 
warm, close frame until united; they are afterwards 
grown on in pots until large enough to plant out in the 
beds, in which they will flower the following winter. 
There is some difference of opinion among gardeners as 
to the respective merits of own-root and grafted plants; 
just now many of the foremost growers prefer the lat- 
ter for forcing. It is a perplexing question and could 
only be settled by a series of exact experiments costing 
much time and money. It is also quite possible that 
matters of temperature, soil, moisture and food are 
equally important factors. 
Layering.—This method is employed only when few 

plants are required; it is cumbersome and wasteful. 
Layer in spring, using wood of the last year’s growth 
where possible; the bark of the buried portion should be 
abraded. 

Division.—This is an easy means of increasing 
R. lucida, R. nitida, R. Carolina, R. spinosissima, 
Crimson Moss and many other varieties which 
sucker, Plant thickly in good soil, allow them to 
grow from three to four years, then lift and tear 
apart. It will be found that the increase is large 
and that plants so obtained are salable after one 
year’s growth in the nursery. The year in the nur- 
sery may be omitted with the quicker - growing 
kinds which are to form new plantations on the 

sam eres bale B. M. Watson. 
Budded Roses vs. Roses on their own Roots. —For 

the average amateur Rose planter, we cannot too 
strongly recommend the desirability of own - root 
plants. Scareely one planter in a thousand is ob- 
serving enough to notice the difference between 
“suckers” or sprouts from the stock of a budded 
Rose and the variety that is budded in. Indeed, 
upon some varieties the growth is so similar as 
not to be readily noticed even by those familiar with 
Rose-growing. In consequence many purchasers of 
budded Roses allow these suckers or sprouts from 
the roots to grow up and, being usually of much 

more vigorous habit than the variety budded in, they in 
a short time quite run out the bud, and the purchaser 

is left with nothing upon his hands but a natural Rose 
of whatever variety the stock may have been. For flor- 
ists’ use in forcing and also for the use of planters. who 
are thoroughly familiar with such things, budded Roses 
answer equally well and in some varieties are perhaps 
superior; in that they will produce a larger quantity of 
flowers and force more easily. The stock most used in 
western New York for budding Roses is Rosa Manetti, 
and that seems to be about the best adapted for the 
purpose. Rosa multiflora de la Griffeerie is also used 
more or less, but is generally considered not so desir- 
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able, since it is not as hardy as the Manetti and is still 
more likely to throw up suckers from the roots, in 
which respect the Manetti is bad enough. Rosa canina 
(Dog Rose) and Rosa polyantha are largely used in 
Europe as stocks upon which to graft Roses. They 
have never been largely used in this country, the Ma- 
netti seeming to be the favorite here. All of these 
stocks are grown more extensively in France than any- 
where else. The Rosa Manetti and Rosa multiflora 
de la Grifferie are grown from cuttings in France, and 
are shipped from there at the end of the 
first season; when received here they are 
trimmed back closely, both as to the roots 
and the branches, and planted the following 
spring. They are budded the following 
summer, usually the latter part of June or 
early part of July, whenever the stocks are 
in such condition that the bark peels read- 
ily. The bud, of course, remains dormant 
during that season, but the spring follow- 
ing the top of the stock is cut off just above 
the bud, and it is allowed to grow. With a 
good season, the buds usually make suffi- 
cient growth to be salable the following 
fall. The foregoing is written solely in 
eonnection with the outdoor growing of 
Roses. Except to provide good rich deep 
soil of fairly heavy quality, there are no special 
cultural directions that the writer cares to insist 
upon. 

Rose plants are not often attacked by any fun- 
gous disease, save perhaps mildew, which oceasionally 
makes its appearance consequent to sudden climatic 
changes, such as occur toward fall, when the tem- 
perature may be at 80-90° one day and 40-15° the next. 
Au application of Bordeaux mixture is of value in 
checking mildew. 

The greater proportion of Roses handled by the 
undersigned are propagated from cuttings, and conse- 
quently are on their own roots. 
this way, it is customary to take into the greenhouses 
about the fir of December the best and strongest 
plants that are in stock; then cut them back so as to 
leave only two or three eyes upon each shoot, pot them 
and place them in a cool house, where they are allowed 
to stand two or three weeks without a great deal of 
heat. They soon begin to make roots; and when the 
white roots show through the soil about the edge of the 
pot, they are given a little more heat and brought on 
more rapidly, They are then forced until just ready 
to flower,-and before the wood has become too hard 
the plants are cut back and the severed wood made up 
into one-eye cuttings, which are placed in propagating 
beds of sand and given gentle bottom heat, where they 
take root in the course of two to four weeks, accord- 
ing to variety and the condition of the wood, After 
thoroughly rooted, they are potted into 2- or 21y-inch 
pots and grown on until late in the spring or early 
summer, when it is safe to plant them out in the fields. 
There they will remain two seasons, usually, and by 
that time attain sufficient size to be dug and marketed. 

JacKsSoN & PERKINS Co. 
Rose Forcing.— There is no branch of floriculture in 

this country that in any way approaches Rose forcing in 
importance, when commercial and private practice are 
considered, The large number of private greenhouses 
erected for the cultivation of the Rose by wealthy 
people in this country within the last decade cannot be 
adequately estimated. But the great demand for choice 

mong all classes of buyers throughout the coun- 
try has produced an enormous increase in commercial 

pecially erected for growing and forcing 
and h year sees some improvement in the 

style of construction as well as in methods of cultiva- 
tion. The general principles of Rose-growing are prac- 
tically the same now as they were twenty years ago, 
but the details or small items, as many are pleased to 
term them, are constantly being improved. To make 
the method of successful cultivation quite plain to every 
one, the undersigned will endeavor to detail closely each 
operation, from the cutting to the full bearing plant. 
‘ypes of forcing Roses are shown in Figs. 2189 and 

2190, 

In growing Roses in 
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We shall presume that a propagating house is to be 
prepared for starting the young stock. This is a green- 
house in which a bottom beat of not less than 60° can be 
maintained us long as the cuttings are in the sand dur- 
ing the winter; the mean temperature of such a house 
should be about 55 or 56°. The style or position of the 
house is of no great consequence if the above tempera- 
ture can be maintained. Start, then, by making a bench 
having space for sand 214-3 inches a Take a clean, 
sharp, gritty sand, without any course stones in it, 

spread it evenly all over the bench, then beat it 
with a brick or block of wood until it is firm; water 
it with a fine rose watering pot, and all will be ready 

for the cuttings. The best time to start prop- 
agating for the coming season's planting is 
about the middle to end of January. Hav- 

ing the above all ready, select 
good, clean, healthy shoots of 2 
or 3 eyes in length, preferably 
those just below where a bud 
has been cut; cut the bottom 
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2188. Gratting of Crimson Rambler on Rosa multiflora. 

Showing plant three months old. At the right is shown the 
detail of the splice-graft. 

leaf clean off close to the eye; make a clean cut diagon- 
ally across the shoot just below the bottom eye. If the 
leaves are large and heavy, remove the end or fifth leaf- 
let. Then, with a lath about 2 inches wide laid straight 
across the bench and held firm by the left hand, and 
with a thin knife in the right hand, draw a line about 
1% inches deep in the sand; in this place the cutting, 
pressing each down to the bottom of the opening, leav- 
ing just enough room between each cutting so that the 
leaves do not overlap each other. As soon as the row is 
full, press the sand as firmly as possible around each 
cutting; then give a good watering with a fine rose 
watering pot. Repeat the same operation on each suc- 
cessive row till the whole are put in. Shade from bright 
sun and never allow the cutting to suffer for want of 
water. If the weather should be at all warm, a light 
syringing overhead daily will greatly benefit the cut- 
tings; never use very cold water on them, but water of 
about the same temperature as that of the air. Treated 
as above, the cuttings should be nicely rooted in about 
30 days; and as soon as they have made roots about 
4s in. long they should be carefully lifted from the sand 
with a flat stick to avoid breaking their roots, and potted 
in 2- or 244-inech pots, using a good fresh soil with only 
a little manure added,—not more than 1 part manure to 
8 of soil. As fast as potted they should be placed in a 
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greenhouse having a temperature of about 56° at night 
and shaded with sheets of newspaper or similar material 
from bright sun for a few days till they show some in- 
dication of starting into growth. The actual time that 
shading will be required will depend largely upon the 
weather and the season of the year. Do not over-water 
the young plants at any stage, but give just enough to 
moisten the whole soil nicely when first potted and then as 
required afterward. Do not put them in the shade of other 
plants, but place them where they will get the full bene- 
fit of all the sunlight and plenty of air as soon as shad- 
ing can be dispensed with; such treatment will produce 

a clean, healthy, stocky plant, which means a good con- 
stitution. Should greenfly appear on them, fumigate with 
tobacco stems immediately. Syringe overhead on all 
bright days. In about five to six weeks from the time of 
first potting, the plants will be ready for a shift into a 
larger size pot, —3-ineh size will be large enough. The 
sume class of soil can be used as for the first potting, 
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2189. American Beauty, now the most popular florist’s 

Rose in America ( !5). 

The picture shows a specimen grown in the open. 

or if the plants are to be put into their season quarters, 
i. e., planted into benches from this size, a little more 
manure can be added; but if they are to be grown on 
in pots, some growers will prefer to give them a third 
shift, namely into 4-inch pots. The plants, if properly 
cared for, should be ready for this last shift in about six 
to eight weeks from the time they are planted into 4-inch 
pots. In this last shift soil considerably richer can be 
used. Keep off all the buds so us to have the plants 
sturdy, strong and vigorous. 
Presuming that this method has been followed through 

till the end of May or beginning of June, the plants will 
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be ready for benching out, or, in other words, to be put 
into their winter quarters. The benches should hold 
4-5 inches of soil and the bottom slats of said benches 
should be placed not less than %s-%4 in. apart to allow 

for ample drainage. If plants have been grown in these 
benehes previously, the benches should be thoroughly 
cleaned and scrubbed out so as to get all inscets, eggs, 
ete., away. Also, all the soil or surface of the house 
underneath should be scraped very carefully and swept 
out clean, and practically all the inside of the house 

thoroughly cleaned. When this is done, take two or 
three lumps of stone sulfur or brimstone and burn it in 
the house, preferably in the afternoon while the sun is 
still hot. As soon as the sulfur is set on fire and burn- 
ing sufficiently, shut up the house as tight as possible and 
leave it till the next morning. After this the benches 
should be thoroughly washed with hot lime over the en- 
tire inside surface. The house is then ready for the new 
soil to be put in. This should be composed of good 
fresh loamy soil, preferably of a rather heavy texture; 
to each part of manure add 3 or not more than 4 parts 
of soil, the whole thoroughly fined and all lumps broken 
up. This compost should be prepared some time in ad- 
vance and be turned over several times before it is 
wanted for the greenhouse. If this has been done, all 
that is necessary now is to bring in sufficient soil to fill 
the benches. Level it all over without treading or press- 
ing in any form; then start to fill the house with plants. 
For the ordinary varieties such as Bride, Bridesmaid, 
in fact nearly all the Tea varieties, an average of 14-15 
inches apart from plant to plant each way is about the 
right distance. When planting press the soil firmly 
around the ball of each plant and when the whole house 
is planted water the plants sufficiently to soak the soil 
to the bottom of the bench, but do not saturate the 
whole of the soil. It is far better to direct the water 
straight to each individual plant and then syringe the 
whole; this will moisten the other soil on the surface 
without making it unduly wet. Give all air possible to 
the plants day and night during hot weather. Syringe 
in very hot weather twice a day if it is necessary to 
keep humidity in the house and get the plants started 
into clean, vigorous growth. This treatment can be fol- 
lowed for four or five weeks until the plants begin to 
start their roots into the new soil; then go over the 
whole of the benches and press the soil as firmly as pos- 
sible. Be careful not to break the plants in doing so, 
but it is absolutely necessary that the soil should be 
thoroughly settled and firm. After this, rake the whole 
surface over with a blunt-pointed rake so as just to 
make it level, water as before and as soon as the plants 
recover from this; in other words, as soon as they show 
they are starting new growths mulch the soil with a lit- 
tle manure, but in putting on the mulch never exceed 
half an inch at atime, as the plants need air at the roots 
as they do at the tops. 

If the flowers are not wanted early, it is better to 
pinch all the buds off the plants as fast as they appear 
up to the end of September, This gives the plants an 
opportunity to make strong, sturdy growth and build 
up a constitution equal to withstand the pressure of 
winter forcing. 

As the fall approaches and cooler nights come on, the 
air should be reduced proportionately at night, although 
it is better to maintain a little night ventilation as long 
as possible, even if it is necessary to use a little fire 
heat to expel the damp. After the plants begin to bloom 
they will need careful watching, as the d ys will be get- 
ting shorter and somewhat cloudy. It is important to 
avoid overwatering, but, at the same time, they should 
never be allowed to suffer for the want of moisture. 
Syringing should be done more carefully at this sea- 
son of the year, or black-spot and various other dis- 
eases may appear. 

To obtain the best class of flowers during the entire 
winter the average night temperature should not be al- 
lowed to exceed 56° on bright warm days. Of course, 
with an abundance of air on, the temperature can be al- 
lowed to run up to 75°, 80° or even 90° on some very 
bright warm days. 
Mildew, which is one of the worst pests of greenhouse- 

grown Roses in the fall of the year, can be largely 
avoided by an abundance of air at all times. Should it 
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make its appearance, sulfur on the heating 
pipes is the best remedy that can be applied. 
Red spider also will become troublesome if 
the plants are allowed to get dry in any spots, 
or too high a temperature is carried. This can 
be avoided by liberal syringing on all bright 
days, thoroughly soaking the under side of 
all the foliage. - 

If the greenhouses are constructed to grow 
plants on the solid bed instead of raised 
benches, the same method of cultivation 
should be followed and not more than 5 or 6 
inches of soil should be used on the surface; 
have a thoroughly drained border; in all 
other respects cultivation would be the same 
as for bench system. After the plants get 
into thorough, strong, vigerous growth and 
producing abundance of flowers, say from 

Christmas onwards, a mulehing of well-de- 
composed manure every five or six weeks in 
very limited quantities will be beneficial, and 
if the plants have made extra strong growth 
and all the soil is occupied with roots in the 
benches towards the end of February, liquid 
manure can be applied once in very three or 
four weeks with considerable benefit. This 
treatment should carry the plants suecess- 
tully through to the end of their blooming 
season. 

If the plants are kept in good, healthy, vig 
orous condition they could be carried through 
for a second season's work if necessary. To 
do this it would be necessary to dry them off 
somewhat, say through July and part of Au- 
gust for four to six weeks, so as to ripen the 
wood thoroughly without wilting the leaves 
completely. Then they could be pruned back 
to good, sound, plump eyes at the base of the 
strong shoots and all the small spray growth 
eut out. Then the plants can be lifted with 
a good ball of earth, so as to save as much of 
the roots as possible, replanted into new 
soil, and practically treated the same as 
young stock, 

If grafted stock is preferred instead of 
own-root cuttings as above described, they 
ean be treated according to regular instrue- 
tions given by many authorities on grafting. Cultiva- 
tion of these is in all respects identical with the above, 
except as to the rooting of the cuttings. 

JoHN N. May. 

ROSE ACACIA. Robinia hispida. 

ROSE APPLE. Lugenia Jambos. 

ROSEBAY. Same as Oleander. Epilo- 
bium angustifolium is sometimes called Rosebay. 

ROSE CAMPION. Lychuis Coronaria. 

ROSE, CHRISTMAS. 

ROSE, JAPANESE. 

ROSE MALLOW. 

ROSEMARY or OLD MAN. 

ROSE OF CHINA. Hilhiscus Rosa-Sinensis, 

See Verium. 

Helleborus niger. 

Rrerria Japonica, 

Hibiscus. 

See Rosmarinus. 

ROSE OF HEAVEN. Lychnis Cali-rosa, 

ROSE - OF - JERICHO is cLnastatica Hierochuntica. 
See Resurrection Plants. 

ROSE OF SHARON. J/ihiscus Syriacus. 

ROSE, ROCK. 

ROSE, SUN. Zelianthemum. 

Cistus and Helianthemum. 

ROSIN PLANT. 

ROSIN WEED. 

Silphium. 

Silphinum laciniatum. 

ROTHROCKIA 

2190. A forcing Tea Rose — Mrs. W. C. Whitney (x 23). 

ROSMARINUS (Latin, sea-dew; the plant is common 
on the chalk hills of the south of France and near the 
seacoast). Labial, RosEMARY is a nearly hardy sub- 
shrub, with aromatie leaves which are used for season- 
ing. It has small, light blue flowers, which are much 
sought for by bees. Oil of Rosemary is a common 
preparation in drug stores. It is a volatile oil distilled 
from the leaves. The lvs. are also used in making Hun- 
gary water. In northern herb gardens it lasts for years 
if given well-drained soil and some winter protection. 
Franceschi recommends it for hedges in 8. Calif., 
cially for dry and rocky places near the coast. 

Generic characters: calyx 2-lipped; posterior lip con- 
eave, minutely 3-toothed; anterior 2-cut; corolla with 
posterior lip erect, emarginate, anterior lip spreading, 
3-cut, the middle lobe longest, concave, declined: per- 
fect stamens 2; style 2-cut at apex. The genus is 
placed near Salvia, being distinguished by the calyx 
being only shortly 2-lipped, not hairy in the throat and 
the connective of the anthers continuous with the fila- 
ment and indicated only by a slender reflexed tooth. 

officinalis, Linn. Rosemary. Outp May. Shrub, 
2-4 ft. high: Ivs. numerous, linear, with revolute mar- 
gins: fls. axillary, in short racemes, borne in early 
spring. Mediterranean region. V. 3:61. AW. OM. 

ROTHROCKIA (Prof. J.T. Rothrock, head of Pennsyl- 
vania forestry dept., and autbor of the botanical part 
of Wheeler's U. 8. geological surveys of the region in 
which the plant was discovered). Asclepiaddacer. A 
genus of a single species, a perennial herb, with some- 
what woody stems, spreading and twining: lvs. woolly 
fls. in loose racemes, in axils of the ]y follicles 4-5 
in. long, glabrous, fusiform, often used as a vegetable 
where native: corolla rotate, deeply 5-cleft; crown sim- 
ple, inserted at the junction of corolla and stamen-tuhe, 
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5-parted; stigma abruptly produced from the top into a 
column having a 3-crested apex. Syn. Flora N. Amer., 
vol. 2, part 1, p. 403. 

cordifolia, A. Gray. 

ROTHROCKIA 

Lys. opposite, slender-petioled, 
cordate, acttely acuminate: fls. white or whitish, in 
racemes; corolla-lobes 3-4 lines long. Along water- 
courses near the borders of Arizona. Cult. in 8. Calif. 

F. W. Barcuay. 

ROUGE PLANT. Pivina humilis. 

ROUPALA (probably a native name in Guiana). Also 
spelled Ropala, Rhopula, ete. Protedcew. A genus of 
about 40 species of the tropical regions of S. America. 
They are mostly woody plants, with handsome ever- 
green lvs., either simple or pinnate: fls. usually incon- 
spicuous, in axillary or lateral racemes, pedicelled in 
pairs, hermaphrodite, regular; perianth cylindrical, 
rather straight, but little dilated at the base; the limb 
somewhat globular: ovary sessile; ovules 2, pendulous, 

orthotropous. 

A. Hairs rust-colored. 

Pohlii, Meisn. (R. Corcovadénsis, Hort.). A tree, 
with branches clothed with rusty colored woolly 
tomentum: Ivs. 1 ft. or more long, pinnate, with 
5-8 pairs of Ifts. which are 3-5 in. long, on 
stout petiolules 1 in. or 1 long, ovate or ob- 
liquely ovate, acuminate, acutely serrate: fis. 
1, in. long, white or yellowish, in nearly ses- 
sile axillary racemes J-5 in. long. B.M. 6095. 

AA. airs golden. 'B 

aurea, Linden. According to Belg. 
Hort. 1866:202, this species was named 
for the golden hairs covering the 
upper parts of the stem and pet- 
joles. Brazil. —Rare and imper- 
fectly known, but still offered in 
America. 

R. Jénghei, Hort., is a plant offered 
by Siebrecht whieh does not appear 
in botanical works. 

F. W. Barcuay. 

ROWAN. Sorbus Aucuparia. 

ROYAL CROWN. 

ROYAL FERN. 
galis. 

ROYAL PALM. 
regia, 

ROYAL PEACOCK FLOWER. 
Poinciana regia. 

ROYENA (Adrian van Royen, 
professor of botany in Univ. of 
Leyden; died 1779). Mbendcew, 
Royena lureida is one of the old- 
time Cape shrubs formerly cult. 
under glass for ornament in Eng- 
land and lately offered in 8. Cali- 
fornia. It has small white fls. 
about 1 in. across, with 5 more 
or less reflexed Jobes. Royena 
is a genus of about 13 species of 
evergreen shrubs or small trees, 
2 of which are native to tropical Africa and the rest to 
the Cape. The genus is distinguished trom the 4 or 5 
other genera of the ebony family by the flowers being 
hermaprodite instead of dicecious and the stamens in a 
single series. Other generic characters (taken from the 
Flora of Tropical Africa): calyx often accrescent in 
fruit; lobes 5, rarely 4; corolla bell- or urn-shaped, 
5-cleft; lobes reflexed; stamens 10, inserted at the base 
of the corolla-tube: ovary conical; styles or style- 
branches 2-4: fr. globose to oblone, leathery, indehis- 

eent. 

lucida, Linn. Tender shrub: Ivs, ovate, the younger 
ones silky: peduncles about a third as long as the lys.: 
corolla bell-shaped. S. Africa. B.R. 32:40. 

Eucomis. 

Osmunda ve- 

Oreodora 

2191. To illustrate the 
fruit - bearing of the 
black Raspberry. 

If the main cane or 
stem on the left grew in 
1499, the fruit - bearing 
shoot (B) grew in 1900; 
and at the close of the 
seuson of 1900,the whole 
eane had died or he- 
come very weak. If the 
cane had heen examined 
in the spring of 1900, the 
bud would have been 
seen (as above A) from 
which was to grow the 
fruit-bearing shoot. 

RUBUS. 

RUBBER PLANTS. Various plants furnish Rubber. 
The best gutta percha is said to be produced by Jsonan- 
dra Gutta (which see), a native of India. For the Rub- 
ber Tree of South America, see Hevea Brasiliensis, p. 
741. The Rubber Tree of tropical Africa is Landolphia 
florida; see B.M. 6963. The Rubber Plant of horticul- 
turists is Ficus elastica. 

RUBIA (Latin, red; referring to the color of the dye 
extracted from the root). Rubidcew. I. tinctorum is 

the dye-plant called Madder, the 
long, fleshy roots of which are ground 
to powder. According to Thorburn, 
Madder furnishes a good green fod- 
der if cut the second year when in 
flower. The genus consists of about 
30 species of scabrous, hispid or 
prickly herbs widely scattered about 
the world, mostly in the temperate 
regions. Lvs. in whorls of 4-8 or 
rarely opposite: lvs. small to minute, 
in axillary or terminal cymes, 5-mer- 
ous; involucre none; calyx-limb 
wanting ; corolla rotate or rotate- 
bell-shaped, 5-lobed: ovary 2-loeuled 
or abortively 1-celled. 

tinctorum, Linn. (R. tinetoria, Salisb.). MaAppER. 
A scandent herbaceous perennial: lvs. 2-4 in. long, 
sessile or very short-petioled, mostly lanceolate, not 
cordate, in whorls of 4-6: cymes terminal, panicled, 

spreading, leafy. F. W. Barcuay. 

RUBUS (Latin name, ultimately connected with 
yuber, red). Rosdcee. BRAMBLE. BLACKBERRIES and 
RASPBERRIES. A most variable and puzzling genus, 
containing perhaps 200 fairly well-marked species and 
numberless intermediate forms. As many as 1,500 spe- 
cies have been described. The genus is particularly 
strong in Europe, where the greatest number of specific 
names have been made (see Weihe & Nees, “Rubi 
Germanici,” 1822-7; Focke, “Synopsis Ruborum Germa- 
nie,” 1877; Babbington, “British Rubi,” 1869; W. M. 
Rogers, “Key to the British Rubi,” Journ. Botany, 1892). 
Focke describes 72 species inhabiting Germany. There 
is also a large extension of the genus in the Himalayan 
region, about 50 species heing recognized (J. D. Hooker 
admits 41 species in the *Flora of British India”). The 
species extend eastward into Chinaand Japan. Hemsley, 
in his “Flora of China,” admits 41 species. In Japan, 
Franchet and Savatier admit 22 species. In North 
America, about 40 species are now recognized, but they 
have not been studied critically, and it is probable that 
many more specific types will be recognized in the near 
future. No end of species could be made, but it is 
doubtful whether a great multiplication of species- 
names would contribute anything more than confusion 
to the literature and knowledge of the genus. There is 
no monograph of the American species. The species 
that are valuable for their fruits are reviewed by Card in 
*Bush-Fruits” and by the present writer in“Sketch of 
the Evolution of our Native Fruits,” 1898. Rubus is 
widely distributed in the northern hemisphere, particu- 
larly in temperate and warm-temperate parts. Some 
of them are alpine and arctic. In tropical countries the 
genus is relatively poorly represented. Oliver admits 
only 4 in the *Flora of Tropical Africa.” Only 2 species 
are described in Grisebach’s “Flora of the British West 
Indies.” Baker admits 3 species in the “Flora of Mau- 
ritius and the Seychelles.” Hillebrand describes 3 spe- 
cies in“ Flora of the Hawaiian Islands.” The southern 
hemisphere has few species. Bentham’s “Flora Austra- 
liensis” has but 5 speci Kirk's ‘Flora of New Zea- 
land” mentions only 4 indigenous species. There are 
also 5 species described in Harvey and Sonder’s work 
("Flora Capensis”) on the flora of the Cape of Good 
Hope region. 
Rubus is closely allied to Rosa, from which it differs 

chiefly in the structure of the flower. In Rosa, the 
torus is hollow (formerly said that the calyx is hollow 
orurm-shaped) and contains the dry fruits or akenes. 

In Rubus the torus is convex, conical or elongated, and 
bears the mostly soft or pulpy fruits on its surface. 
Rubi are chiefly shrubs with stems (canes) that die 
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after one or two years, but some of them have nerba- 
ceous tops. Most of them are more or less prickly. 
Many of the species: are creeping, decumbent or half- 
climbing. Leaves simple or compound, alternate, the 
compounding on the pinnate order and the leaflets 
mostly 3 (several in some of the tropical and oriental 
specie The flowers ave mostly white or rose-colored, 

usually in corymbs or racemes but sometimes solite Uy 5 
calyx 5- “pi uted, the lobes persistent; 
petals 5, usually obovate; stamens 
miny, inserted on the calyx-rim o1 
torus -rim; pistils many, closely 
packed on the torus, usually becom- 

ing drupelets but sometimes dry 

when ripe. The drupelets are usu- 
ally more or less coherent at matur- 
ity, the collective body forming the 
“fruit” or “berry” of horticultur- 
ists. In the Raspberries, the co- 
herent drupelets separate from the 
torus at maturity, causing the berry 
to be hollow or coneave onthe under 
side. In the Blackberries, the co- 
herent drupelets also adhere to the 
torus, which separates at maturity and forms the 
“core” of the berry. 

Relatively few of the Rubi have horticultural 
merit, although some of them are of great im- 
portance. As pomological subjects they are more 
important in North America than elsewhere in the 
world. Here we grow not only Raspberries, which 
are popular elsewhere, but also great quantities of 
improved Blackberries, a fruit that is little known 
as a cultivated product in other countries. These 
Blackberries are the product of our native species, 
R. nigrobaccus being the chief. Closely allied to 
them are the Dewberries or trailing Blackberries, 
which also have been developed from indigenous 
species, chiefly from R. villosus and RB. invisus. 
Although the European Raspberry, &. Jd@us, is 
grown in North America, it is mostly unreliable, 
and the leading commercial sorts are produced 
from the native J. occidentalis and R&R. strigosus 
and from hybrids of the two. Various Japanese 
species, recently introduced, also produce fruits 
of value. 
A number of the species are useful as orna- 

mental subjects, particularly the Rocky Mountain 
R. deliciosus, the old-fashioned Brier Rose (R. 
rosefolius), Wineberry (&. phenicolasius), and 
FR. crategifolius. For its graceful, finely cut foli- 
age, and sometimes for its fruit, #. laciniatus is 
occasionally grown. Some of the unimproved 
native species are offered by dealers in native 
plants as worthy subjects for wild borders and 
rock gardens. The beauty of most shrubby Rubi de- 
pends largely on the removal of the canes after they 
have bloomed once. After flowering, the cane becomes 
weak or may die outright. It should be removed to the 
ground. In the meantime other canes have arisen from 
the root, and these will bloom the following year. That 
is, the stems of Rubi are usually more or less perfectly 
biennial: the first year they make their growth in 
stature; the second year they throw out side branches 
on which the flowers are borne; after fruiting, the en- 
tire cane becomes weak or dies (Fig. 2191). Removing 
these canes not only contributes to conserve the vigor 
of the plant, but it also adds to its appearance of tidi- 
ness. These remarks apply with particular force to the 
cultivation of Raspberries, Blackberries and Dewberries. 
For other accounts of Rubi, see Blackberry, Dewberry, 
Loganberry, Raspberry. 

Focke (Engler & Prantl, "Die Natiirlichen Pflanzen- 
familien”) divides the genus Rubus into 11 sections, 
seven of which are concerned with the species to be 
described in this work. These seven are as follows: 

A. Herbaceous species: flowering shoots arising from 
the crown of the plant. 

Section la. Dalibarda. Stamens about 5: fr. scarcely 
juicy: fis. perfect, on creeping leafy stems: lvs. 
simple, not lobed. The present writer prefers to con- 
sider Dalibardaas a distinct genus, and it is so treated 
on p. 453 of this work. 
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Chamemorus. Stamens numerous: fr. 
juicy: fs. dicecious, borme singly on upright leafy 
stalks: Ivs. simple, lobed. The Cloud-berry or Bake- 
apple Berry, of arctic or subaretic regions, and mueh 
prized for its fruits, belongs here 

SEOTION Cylactis. Fis. pertect or polygamous, 

singly or several together at the ends of the shoots: 
Ivs, ternate or pediform (5-parted), or sometimes only 

Secrion 1. 

lobed. 

AA. Shrubby species: flow- 
ering Shoots arising 
from woody canes of 2 
or more years’ growth. 

B. Plant spineless, 

SecrTion 3.  Anoplobatus 
(batus is Greek for 
bramble). Upright 
rather soft-wooded 
shrubs, usually with 
shreddy bark: large, 
lobed lvs., large erect 
fls., and broad torus. 

BB. Plant spine-bearing (exceptions in some 
Blackberries). 

Section 4. Batothamnus. Upright shrubs, with 
simple or ternate Ivs., small leaflets and droop- 

ing fis. in mostly short clusters. 

Section 5. Ideobatus, Raspherries, with the co- 
herent drupelets separating from the torus. 

Section 6. Eubatus. Blackberries and Dewherries, 
with the drupelets adhering to the torus when 
ripe. 

INDEX. 

heterophyllus, 24. 
hispidus, 30. 
humifusus, 31. 
Idveus, 15. 

pheenicolasius, 13. 
pomponius, 19. 
Potanini, 3. 
Randii, 27. 
roribaceus, 32. 
roseeflorus, 12. 

_ rosefolius, 12. 
Say us, 22. 
Savatieri, 10. 
Seer irens, 30. 

ee aa 28, 

Allegheniensis, 23. 
Americanus, 2 invisus, 33. 
arcticus, laciniatus, 20. 
argutus, 25 leucodermis, 18. 
Baileyanus, 31. macropetalus, 35. 
Canadensis, 21, 32. Menziesii, 11. 
Chamemorus,1. Michiganensis, 32. 
coronarius, 12. 
crategifolius, 9. 
euneifolius, 28. 
deliciosus, 
dumetorum, 36. 
ellipticus, 14. 
Enslenii, 31. 
flavus, 14. 
floribunda, 12. 
floridus, 26. 
frondosus, 25. 

microphyllus, 8. 
Millspaugh 
montanus, 23. 
mortfolius, 10. 
neglectus, 17. 
nigrobaccus, 22. 
Nutkanus, 7 
obovalis, 30. 
occidentalis, 18. 
odoratus, 6. 
pallidus, 18. 

setosus, 29. 
Sinensis, 12. 
sorbifolius, 12. 
spectabilis, 11, 19. 
strigosus, 16. 
suberectus, 25, 29. 
trifidus, 4. 
triflorus, 2. 
trivialis, 34. 
ursinus, 
villosus, 

Rubus Chamzmorus. 

v itifolius, | 
xanthoe arpus, 3. 

palmatus, 8 
parviflorus, 7. 

fruticosus, 19 
grandiflorus, 12. 

CHAMAZMORUS. 

CLOUDBERRY. BakE- 
Fig. 2192 (after 

SEcTION 1, 
1. Chamemorus, Linn. 

APPLE-BERRY. YELLOW BERRY. 
Card). Creeping: branches her- 
baceous, covering the ground, 
pubescent or almost glabrous: 
lvs. round-cordate or reniform, 
shallowly 3- to 5-lobed, finely 
dentate: fils. large and white, on 
solitary terminal peduncles: fr. 
large, globular, red or yellowish, 

composed of few soft drupelets, edible. Entirely across 
the continent in high northern regions, and reaching as 
far south, in the East, as the high land of Maine and N. 
H.; also in Eu. and Asia.—The Cloudberry is an inhabi- 
tant of peat bogs. It grows within the arctic zone. It is 
much prized for its fruit, which is gathered from the wild 
in large quantities. It is sometimes planted farther south 
as a rock garden plant. &. arcticus, Linn., a pink-fid. 
species with trifoliolate lvs., occurs in nearly the same 
range, and produces small edible berries. This species 
belongs to Section 2. 

2192. Cloudberry— 

Natural size. 

SEcTion 2. CYLAcTIs. 

2. triflérus, Rich. (R. Americdnus, Britt.). Stems 
slender and trailing, 1-2 ft. long, herbaceous, without 
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2193. Rubus deliciosus, from the Rocky Mountains. 

prickles, glabrous or nearly so: lvs. thin and soft, light 
green, with 3 or 5 ovate or rhombic-ovate, coarsely ser- 
rate Ifts.: fls. 1-3 on each peduncle, small and white, 
the calyx reflexed: fr. small, reddish. Cold swamps, 
N. J. west and north.—Offered as a rock garden plant 
for moist places. 

3. xanthoc4rpus, Bur. & Franchet (R. Potanini, 
Regel). Trailing, the stems dying back every year, the 
stems pilose and weak-spiny; lvs. pinnately 3-foliolate, 
the leaflets ovate, acute or obtuse, strongly and un- 
equally dentate, the terminal one twice larger than the 
others: fls. solitary or twinin the axils of the upper lvs., 
the peduncle and calyx weak-prickly, the petals white: 
fr. large, ovate, bright yellow, fragrant and palatable, 
the calyx persistent China; discovered in 1885 in the 
Provinee of Kansu, 40° north latitude, and later found 
in provinces Sze- Chuen and Yun-nan.—Int. into the 
U.S. in 1898 by the Dept. of Agric. through Professor 

. Hansen, to be tried for its edible raspberry-like 
fruit. At Brookings, 8. Dakota, the plants suffered from 
the phenomenal winter of 1898-9, but mulched plants 
have subsequently endured the winters well. 

SECTION 3. ANOPLOBATUS. 

By AGS: 

4. trifidus, Thunb. 
ing and erect, 7-10 ft. tall: 

mostly 7-lobed, 

FIRE RASPBERRY. Strong-grow- 
lvs. large, palmately ribbed, 

3-5- or even 7-cleft, serrate: fls. subsolitary, the pe- 
dunecles villous: berry of medium size, scarlet, with 
pointed drupelets. Japan.—Sparingly introduced, and 
prized for its bright autumn foliage (whence the name 
“Fire Raspberry”). 

AA. Lvs. 5- or less-lobed,. 

B. Peduncles mostly 1-fld. 

pe SOS Bay James. Rocky Mounrain FLOWERING 
i 1 Compact, bushy grower, reach- 

shallowly 
3-5-lobed, unequally serrate, somewhat glandular: fis. 
borne in great profusion, pure white, 1-2 in. across, in 
early summer and continuing for w long season: berry 
hemispherical, purplish or wine-color, with large, soft 
drupelets like those of a red Raspberry, edible but not 
esteemed for eating. Rocky Mountains, reaching 8,000 
ft. elevation. B.M. 606 : RH. 1882, p. 
: 34, p. 231; 45, 

r GM. 412508. 
— One of the finest of native flowering Raspberries, and 
deserving to be known. Hardy in Mass. The fis. re- 
semble single roses. : 

BB. Peduneles 

6. odoratus, Linn, FLrowerma Raspeerry. Mut- 
BERRY (erroneously). Fig. 2194. Strong-growing plant, 
with the shreddy canes reaching 3-6 ft.: lvs. very large, 
pubescent beneath, 3-5-lobed, the lobes pointed, muar- 

gins serrate: fls. 1-2 in. across, rose-purple, several to 

orbieular or reniform, 

several- lo many-fla. 
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many in the cluster, the sepals with a long point, the 
peduncles and pedicels glandular-pubescent: berry flat- 
tish and broad (34 in. across), rather dry, light red, 
edible but not valued. NovaScotiato Mich. and Georgia 
(Fla.?). Gn. 34, p. 230. B.M. 323. J.H IIL. 31:133.— 
Prefers rich shady woods and banks. It makes a bold 
subject in a foliage mass, and its fis. are nearly as large 
as single roses, although the color is less bright. It 
spreads rapidly from the root and overtops weaker plants. 

7. parviflorus, Nutt. (R. Mutkdnus, Mog.). Differs 
from the last in having white fls. in few-fld. clusters 
and less glandular peduncles. N. Mich. to the Pacific 
coast and southward in the Rockies: the western rep- 
resentative of R. odoratus. B.M. 3453. B.R. 16:1368. 
Gn. 45, p. 75. 

Section 4. BATOTHAMNUS. 

A. Lvs. but more or less lobed. 

8. microphyllus, Linn. f. (A. palmatus, Thunb.). 
Spreading, often slender-stemmed plant growing 4 or 5 
ft. tall, with many short, but stout nearly straight 
spines: lvs. rather small, 2-3 in. long as a rule, narrow- 
ovate-acuminate or sometimes nearly triangular-ovate- 
acuminate, rather deeply 3-5-lobed and the middle lobe 
long and acuminate, the margins very sharp-serrate: 
fls. white, nearly or quite %4 in. aer with broadly 
ovate petals: fr. small (red ?), of little value. Japan. — 
Sparingly introduced as an ornamental plant, but little 
known here. The “Mayberry,” introd. by Luther Bur- 
bank, is said to be a hybrid between this species and 
the Cuthbert Raspberry (2. strigosus). The Mayberry 
is described as producing a large yellow edible berry, 
ripening in advance of the Strawberry. 

9. crategifolius, Bunge. Fig. 2195 (after Card). Strong, 
erect or diffuse much-spreading plant (3-5 ft.), with 
terete reddish glabrous canes that bear few and small 
straight spines: lvs. oblong-ovate to cordate-ovate, acu- 
minate, 3-5-lobed, and the margin coarsely serrate and 
notched: fils. white, in small clusters terminating slen- 
der leafy shoots, about % in. across: fr. small, orange- 
red, of no value. Japan.—An excellent plant for hold- 
ing banks and for covering waste places, and giving 
fine deep reds in the fall. Perfectly hardy in central 
New York. Burbank’s *Primus” is hybrid of this and 
RK. vitifolius, the latter furnishing the seed. 

10. Savatiéri (R. morifolius, Sieb., Franch. & Savat. 
Enum. Pl. Jap. (1875), not Muell. 1858). Differs from 
FR. crutegifolius by its more numerous and stronger 
prickles, the leaves villous beneath and deeply cordate 
at_base, shorter petioles and shorter and thicker pedi- 
cels. Southern Japan.—Offered by dealers in Japanese 
plants, who speak of its pretty fruit ripening in July. 

simple, 

hy. ~ 

9194. Rubus odoratus. (Flower X %.) 

s. 3-foliolate. 

SALMONBERRY. 

AA. Les 

11. spectdbilis, Pursh. 
I. Strong- growing, reaching 5-15 ft., glabrous, the 
spines few or often none, weak: lIvs. of 3 ovate-acumi- 
nate Ifts., which are doubly serrate toothed and some- 

Fig. 60, Vol. 
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times indistinetly lobed, long-stalked, thin, glabrous or 
becoming so beneath: fs. solitary or in 2's, large, red 
or purple: tr. large, somewhat conical, salmon-color or 
wine-red, edible, the drupelets bearing the persistent 
styles. Calif. to Alaska. B.R.17:1424. L.B.C. 17:1602. 
F.S. 21:2260. Mn. 4, p. 57.—Sometimes eult. for its 
showy flowers and fruits. Canes perennial. Var. 
Ménziesii, Wats., has tomentose leaves, 

Section 5. Ipxosares, or Ruspberries. 

A. Lvs. long-pinnate, with 2 or more pairs of narrow 

leaflets. 

12. roseefolius, Smith (PR. floribiinda and R. Sinénsis, 
Hort. R.roseflorus, Roxby.)., STRAW BERRY-RASPBERRY, 
Figs. 2196, 2197. Erect and tall-growing, evergreen in 
warta countries, glabrous or somewhat pubescent-hir- 
sute: lvs. odd-pinnate, the lateral leaflets 2-7 pairs, all 
the Ifts. ovate-lanceolate or lance-oblon cuminate, 
strongly many-veined and very sharp-serrate, more or 
less silky-hairy beneath: fls. solitary or in few-fld. 
clusters, white, 1%-2 in. across, showy: fr. erect, 
bright red, long thimble-shaped, usually about 1-1! in. 
high, very showy, edible but insipid. Var. sorbifélius 
(2. sorbifolius, Maxim.) is avery hairy and hispid form. 
Var. coronarius, Sims (R. grandiflorus, Hort.), is a 
double form, sometimes cult. as the “Brier Rose” and 
“Bridal Rose” (B.M. 1733. G.C. IL. 11:77).—Widely 
distributed in tropical countries, but native to the Him- 
alayan region and eastward to China and Japan. B.M. 
6970, PLS. 17:1714. A.G, 20:82, 87. A beautiful plant 
and worthy of general culture. In the North it usually 
kills to the ground each winter, but it throws up shoots 
2-4 ft., and these bloom from summer until frost, usu- 
ally ripening fruit at the same time. The fruit has 
some value for eating, but it is probable that it will 
never be greatly developed in this direction. The dou- 
ble-flowered form is often grown under glass and in 
pots. 

AA. Lus. pedately 3-5-foliolate. 

B. Plant profusely red-hairy. 

13. phenicolasius, Maxim. WiNeserry. Fig. 2198. 
Canes long and reeurving, furnished with straight, 
weak prickles and densely clothed with red-brown glan- 
dular hairs, propagating by “tips”: Ifts. usually 3, 
broad-ovate to round-ovate, apiculate-toothed and some- 
times indistinctly lobed at top, white-tomentose beneath: 
fls. in dense, small shaggy-haired clusters which spring 
from the uppermost axils and form a large, loose, leafy 
panicle; petals shorter than the long, bristly calyx- 
lobes, the latter enlarging after fowering and inclosing 
the growing fruits in a bur but spreading apart as the 

2196. Rubus rosefolius. 

One of the best of the flowering Rubuses. 
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fruit matures: fr. usually small and soft, cherry-red, 
acid or usually insipid. Japan and China. B.M. 6479. 

IT. 26:865; IIT. 11:269; 2 Jk Ty. 2932 10, 
1 19:435.0 Gne. 3:263.—Interesting an 

ornamental plant, and also recommended for its fruit. 

2195. Rubus crategifolius. 

(XK %). 
See No. 9. 

In the North it often kills to the ground, but the strong 
young recurving canes and white-bottomed foliage make 
it a handsome plant. 

14. ellipticus, Smith (2. flavus, Ham.). Fig. 2199. 
Tall and erect or nearly so (6-10 ft.), the canes stout 
and densely beset with straight red-brown hairs and 
bearing a few stout, short, nearly straight prickles: Ifts. 
3, the terminal one much the largest, ovate to orbicular- 
ovate, not lobed, evenly doubly serrate, thickish, soft 
pubescent and strongly veined and prickly on the mid- 
rib beneath’ fls. white, 1% in. or less across, in small, 

fd. clusters: berry the size of a common Rasp-, 
y, yellow, of good quality. Himalayas.—Grown in 

southern Fla., where it is said to be the only Raspberry 
that perfects its fruit. 

BB. Plant not red-hairy all over. 

c. Red Raspberries. 

EvropeAN RASPBERRY. An erect, 
mostly stiff grower, propagating by sucke the canes 
light-colored and bearing nearly straight slender 
prickle lfts. ovate, white beneath, irregularly toothed 
and notched, usually somewhat plicate or wrinkled: 
flower-clusters mostly long and interrupted, most of the 
peduncles dividing into two or three pedicels, the pedi- 
cels, as also the flowering shoots, petioles and midribs, 
finely pubescent, but not glandular, and sparsely fur- 
nished with firm reeurved prickles: fls. small, white; 
calyx pubescent: fruit oblong or conical, dark red, yel- 
low or whitish, produced more or less continuously 
throughout the season. Europe and Asia.—Named for 
Mt. Ida, in Greece. Early introduced into this country, 
but now nearly driven from cultivation by the hardier 
native species. The Antwe , Fontenay, and Fastolf 
belong here. Mubus Ldeus itself is not known to be 
native to N. Amer., but a most interesting form of it 
(var. qvomalus, Arrh.) has been discovered recently in 
Vermont. See Fernald, Rhodora, 2, p. 195, witb figure. 

15. Idzus, Linn. 
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16. strigdsus, Michx. (A. dirs, Linn., var. strigosus, 
Maxim.). Rep Raspperry. Fig. 2080. Much like the 
last, but distinguished by a more slender aud open 
habit, stiff prickles on the bearing bristly canes, which 
are brown and somewhat glaucous, thinner leaves, and 
glund-tipped lairs or bristles upon the flowering shoots, 
petioles and calyx, the latter less pubescent or hirsute: 
flower-clusters more open or scattered: fruit bright 
light red, or rarely yellow or whiGsh, not produced con- 
tinuously. Widely spread in the northern states as far 
west as Missouri, also in the mountains to Arizona and 
northward to Alaska, extending farther north than the 
Blackeap; also in A —Under cultivation the glandu- 
lar hairs usually disappear. The light red garden ber- 
ries, like Cuthbert, belong bere. Var. albus, Fuller, has 
amber-white fruits. 

17. negléctus, Peck. PtURPLE-CANE RASPBERRIES. 
Figs. 2082, 2200, A large and variable race of hybrids 
between R. strigosus and BR. occidentalis occurs both 
naturally (Rubus neglectus, Peck, 22d Rep. Reg. N.Y. 
State Univ. 53, 1869) and in the garden (Bailey, Amer. 
Gard. 11:721, 1890). These plants propagate either by 
“tips” or suckers, usually by the latter. The flower- 
clusters are open and straggling, and the fruit ranges 
in color from yellow to purple. As a rule, the fruit is 
aggregated at the end of the cluster but is scattering 
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below. The Purple Cane type of Raspberry belongs 
here. Prominent varieties are Shaffer, Philadelphia 
(now nearly out of cultivation), Gladstone, and prob- 
ably Caroline. 

cc. Black Raspberries (yellow-fruited forms are 
know). 

18. occidentalis, Linn. Common BuackcapP. Figs. 
2201, 2202. Strong, erect bush, the canes finally re- 
curving and rooting at the tips, furnished with straight 
spines, glaucous, not bristly; lfts. broadly ovate, dull 
green above and white beneath, finely and sharply ser- 
rate, and notched, the petioles usually bearing short 
prickles: fils. in small, dense, prickly clusters with 
sometimes a few scattering pedicels, the petals shorter 
than the long-pointed whitish woolly sepals: fr. rather 
small, hemispherical, firm or even hard, black or occa- 

2197. Rubus rosefolius (X< 1%). 

Sometimes known as Strawberry-raspberry. 
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sionally amber-white, dry and sweet. Plentiful in fields 
and clearings in the northern-eastern states to Oregon 
and Brit. Columbia and southward to Ga. in the moun- 
tains, and to Mo.—In cultivation, known in many forms, 

No. 13. 2198. Rubus pheenicolasius (X22). 

as Ohio, Gregg, ete. Var. pallidus has amber-yellow 
fr.; sometimes found in the wild. 

Var. leucodérmis, Card (fF. leucodérmis Dougl.). 
Lfts. more coarsely dentate-serrate, sometimes nearly 
incise-serrate, the prickles strong and more hooked: fr. 
reddish black or black. Rocky Mts. and W. 

Section 6. Eusatvs, or Blackberries and Dewberries. 

The botany of the American Blackberries and Dew- 
berries is interminably confusing. If the kind of spe- 
cies-making that has been applied to the European 
Rubi were applied to the American, the number of 
species would straightway be quadrupled or trebled 
at the least. There is no difficulty in finding forms 
that are distinct enough to be described as species. 
The difficulty lies in the endless series of intermedi- 
ate forms, that confound all efforts at limitation and 
make printed descriptions of no avail. This difficulty 
is greatly increased from the fact that the foliage 
often differs widely between the verdurous and flower- 
ing shoots of the same plant. There seems to be little 
utility in separating forms that cannot be distin- 
guished in at least a fair proportion of the specimens 
that come to one’s hand, however well marked they 
may be in their extremes. It is to be expected, how- 
ever, that long-sustained studies in the field, as well 
as in the herbarium, will discover means of separat- 
ing some of the forms that are now confused, but it 
is doubtful if there are any species in this section of 
Rubus, as the term species is commonly understood. 
The best one can do is to throw them into groups. 
For a history of nomenclatorial difficulties in Ameri- 
can Rubi, see “Evolution of Our Native Fruits.” 

A. Blackberries: Plant usually erect or essentially so 
(strong canes often recurring). 

Group 1. Exotic Blackberries, with mostly perennial 
canes and flowers usually borne on the ends of the 
main shoots. 

19. fruticdsus, Linn. European BRAMBLE. Strong- 
growing, mostly pubescent or hairy on the young parts, 
usually with strong recurved prickles, the canes often 
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many feet long and recurving or half climbing but 
sometimes erect: Ifts. 3-5, ovate or rhomb- ovate, 
coarsely toothed, thickish, pubescent to white-downy 
beneath; petioles and usually the midribs beneath bear- 
ing prickles: fls. in terminal panicles, white or pink, 
showy, the buds white-pubescent: fr. black or dull red, 

2199. Rubus ellipticus (15). 

A yellow-fruited species from the Himalayas. 
No. 1 

the calyx refiexed, edible but little prized. Europe, 
where it is common in fields and hedges. As a cult 
plant, known chietly in the double-fid. form (as #. pom 
ponius). Gn. 34, p. 234. Sometimes known as QW. spec- 
tabilis in gardens. 

°0. laciniatus, Willd. (R. fruticosus, var. lacinidtus, 
Hort.). CUr-LEAVED or EVERGREEN BLACKBERRY. Fig. 
9203. A tall, straggling besh with permanent or peren- 
nial canes in mild climates, and leaves more or less 
evergreen, the stems provided with recurved prickles: 
Ifts. 3, broadly ovate in general outline, cut into several 
or many oblong or almost linear sharply toothed divi- 
sions, the ribs prickly below and the petioles strongly 

2200. Rubus neglectus. 

(X %.) 
The Caroline Raspberry. 

1 Nowe: 

so; fis. in terminal panicles, white or blush, the calyx 
and pedicels pubescent or even tomentose: fr. usually 
thimble-shaped, late, black, often excellent. Gn. 21, p. 
57; 45, p. 78.—This Blackberry is probably native to 
Europe, where it has been long known in gardens. It is 
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apparently only a cut-leaved form of the common Euro- 
pean Rubus fruticosus. It is now widely seattered, 
and seems to thrive particularly well in Hawaii and other 
Pacific islands and on the Pacitie slope. By some it 
is supposed to be native to the South Sea Islands (see 
Bull. 64, Utah exp. Sta.). It is probable that the plant 
has been introduced into the West from those sources, 
but such fact does not prove its original nativity. It 
has aroused considerable attention in Oregon and other 
parts of the West, and is often known as the Oregon 
Everbeariug Blackberry. In mild climates the lower 
parts of the canes often live from year to year until 
they become as thick as one’s wrist; and in such cli- 
mates the leaves persist for the greater part of the 
winter. The plant has long been grown for ornament in 
the eastern states, but it has not attracted attention as 
a frnit-plant in this region. The fruits are of fair size 
and quality, and ripen from midsummer or late summer 
to October. The plant is a good 
ornamental subject, although it 
is likely to cause trouble by 
sprouting at the root. 

Group 2. Thornless Blackber- 
ries, with tall, nearly un- 
armed furrowed biennial 
canes, aud long, open flower- 
clusters. 

21. Canadénsis, Linn. (2. A ill- 
spaughii, Britt.). THORNLESS 
BLACKBERRY. Very tall and ro- 
bust (sometimes reaching 10-12 
ft. high), the canes 
nearly or quite spine- 
less: lfts. narrow- 
ovate to ovate-lance- 
olate, long-acumi- 
nate, sharply and 
nearly evenly ser- 
rate; stipules usually 
prominent, narrow ; 
fis. large, white, in 
long, open, raceme- 
like, nearly glabrous 
clusters, on slender 
spreading pedicels: 

fr. black, almost globular to short-oblong, usually jui 
and good. Eastern Canada, through the high lands 
New England, New York and Michigan to mountains 
of North Carolina.—Not in cultivation, except in botanic 
gardens and amateurs’ collections. 

Group 8. Glandular Blackberries, with stout, thorny 
biennial canes and prominently glandular-pubesceut 
inflorescence. 

22. nigrobaccus, Bailey (2. vil/dsus, Authors, 
not Ait.). ComMMON HiGH-BUSH BLACKBERRY of 
the North. Figs. 2204-6. Canes tall, reeurving 
at the ends, furrowed, the young parts promi- 
nently glandular-pubescent, the spines usually 
large and more or less hooked: Ifts. 3-5, ovate- 
acuminate or sometimes lance-ovate, long- 
stalked (at least in the largest Ivs.), the ter- 
minal one often heart-shaped at base, the mar- 
gins nearly regularly strong-serrate, the under 
surface glandular-pubescent: fls. white, showy, 
the petals narrow, borne in a long, open ra- 

ceme -like cluster of which the 
terminal flower is usually the old- 
est, each pedicel standing at. 
nearly right angles to the rachis: 
fr. black, oblong (varying to 
nearly globular), usually not very 
juicy, sweet and aromatic. Every 
where in old fields and clearings 
in the northeastern states, at 
common elevations, extending 

south to North Carolina and west 
to Iowa, Kansas and Missouri.— 

Known in ¢cultivatioén in the “Long-cluster Blackher- 
ries” as Taylor and Ancient Briton. Var. albinus, Bailey, 
the “White Blackberry,” is a state in which the fruits 
are amber-colored and the bark yellowish green; occa- 
sionally as far west as Michigan, and probably farther. 
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2201. Rubus occidentalis (x 14). 

The original of the cultivated Black 
Raspberries. No. 18. 
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Var. sativus, Bailey (R. sutivws, Brainerd). Fig. 
2207; also Fig. 237, Vol. 1. Generally lower and the 
canes more erect: Ifts. broader (or at least shorter) and 
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less prominently pointed: fl.-clusters shorter (usually 
from the elongation of the lower pedicels or the upper 
ones remaining short): 
usually relatively larger and juicier. 

fr. rounder, and the drupelets 

Dry, open tields. 

£203. Rubus laciniatus (< !3). No. 20 

—Distinect in its extreme forms, but running into the 
species by all manner of intermediate gradations. From 
this plant the common “Short-cluster Blackberries ” of 
the garden appear to be derived, as Snyder, Kittatinny, 
Irie, ete. 

23, Allegheniénsis, Porter (RA. villosis, var. mon- 
fdnus and R. montdnus, Porter, not Wirtg.). Very like 
R. nigrobaccus, and perhaps only a mountain state of 
a cosmopolitan type: plant smaller, usually less prickly: 
branches and leaf-stalks usually reddish, and all young 
growths very glandular-pubescent: Ivs. mostly smaller, 
very long-pointed, closer-toothed: fl.-clusters usually 
smaller: fr. small, long and narrow, tapering towards 
the top, the drupelets many and small, not very juicy 
but of good flavor. In mountains and highlands, Ontario 
to Virginia. Common on the higher elevations, afford- 
ing much edible fruit. In its typical form, as seen in 
the wild, it is very distinct from R. nigrobaccus, par- 
ticularly in its fruit. 

24. heterophyllus, Willd. Fig. 238, Vol. I. R. nigro- 
baccus xR. villosus, in many forms both wild and culti- 
vated. In cultivation this hybrid class is represented 
by the *Loose-cluster Blackberries,” as Wilson, Wilson 
Jr., and Rathbun. The plants are usually half-erect, 
thorny, mostly more or less glindular-pubescent on the 
young growths: Ifts. broad and 
jagged: fi.-clusters small and 
usually forking, with long pedi- 
cels: fr. rather loose-grained, 

with large drupelets. The plant 
is not infrequent in regions in 
which both A. nigrobaccus and 
PR, villosus grow. It is usually 
easily distinguished by the half- 
erect habit and irregularly 
toothed and jagged Ifts. which 
are not long-acuminate. In 
some cases, the bushes natur- 
ally stand 3-4 ft. high. 

Group 4. Leafy-cluster Black- 

berries, with little or no ylan- 
dular pubescence and short 
flower - ¢ ers that have 
more ov Te small los, inter- 
mired, 

25. argutus, Link (2. frondo- 
sus, Bigel. 2. villdsus, var. 
frondosus, Torr. BR. suberéetus. 
Hook.). Fig. 2208. Very like 
Pr, nigrobacens in habit, but 
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usually stiffer in growth, the young parts and under sur- 
faces of lvs. only rarely glandular though usually pubes- 

cent, the canes generally very thorny: Ivs. often smaller 
and stiffer, the Ifts. short-pointed, the petioles and 

midribs conspicuously thorny: fl.-clusters short and 
leafy: fr. globular or short-oblong, black, usually good, 

Mostly in open places, from New Brunswick to Lake 
Superior and south to the Gulf.—Our most cosmopolitan 
Blackberry, and presenting innumerable forms. The 
plants described by Link and Bigelow had rather few 
and stra tish spines, but some forms bear very strong 

hooked spines, and between these two forms there are 
all eradations. The species is much in need of critical 
study. In cultivation it is represented in Early Harvest 

and a few other varieties. 

26. fléridus, Tratt. (R. argittus, var. fléridus, Bailey). 
Canes armed with hooked prickles: pedicels and ca- 
lyx pubescent, sometimes glandular: floral lvs. small, 
mostly wedge-obovate and obtuse: fl.-clus small, 
with short (often very short) slender pedicels: fl.-buds 
small and globular, white-pubescent (particularly on 
the edges of the sepals): fls. large, with broad mostly 
overlapping petals. Evol. Native Fruits, Fig. 91.— 
What the writer takes to be this species seems to be 
common in southern Mississippi, and perhaps also in 
Alabama. How distinct it may be is only to be de- 
termined by careful studies in the field; but in its 
typical forms it is readily separated from &. argutus, 
It seems to be less erect (often climbing?) than FP. 
argutus. 

27. Randii (AR. argitus, var. Randii, Bailey). Fig. 
2209. Low and wide-spreading (usually less than 3 ft.), 
sometimes becoming procumbent, with few or almost no 
prickles, the canes often almost herbaceous: Ivs. very 
thin, usually becoming nearly or quite glabrous beneath. 
the teeth coarse, sharp and unequal, the Ifts. on the 
young canes acuminate: fl.-cluster small and simple, 
commonly with a large simple leaf at the base, the pedi- 
eels long and slender and only slightly (if at all) pubes- 
cent: fr. small, usually rather dry, but sometimes juicy 
and good. Shady places, as in woods and thickets, New 
Brunswick to Lake Superior; to be looked for in the 
mountains of Carolina.—It impresses one as a weak 
woods form, sometimes seeming nearest &. Canadensis 
but oftenest suggesting FR. nigrobuecus ; but it seems 
to hold its characters better than most Blackber Ss. 

\ 
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Section 5. Sand Blackberries, with stiff, erect, low 
and very thorny growths, small fl.-clusters, and luvs. 
white-tomentose beneath. 

28. cuneifolius, Pursh (2. veulitis- 
stews, Reasoner), SAND BLACKBERRY. 
Fig. 239, Vol. I. Plant stiff and thorny, 
usually not over 3-4 ft. tall, the 

prickles many, hooked, and 
very strong, the young 
growths white- tomentose : 
Ifts. on bearing canes mostly 
small and thick, wedge-oblong 

to wedge-oboyate, 

obtuse or nearly 
so, densely white- 
tomentose be- 
neath, the mar- 
gins sharp- 
toothed; Ifts. on 
the sterile canes 

| Ne sn 

2204. Rubus nigrobaccus (X },). No. 22. 

larger, often ovate-pointed S 
or elliptic: fl.-clusters 4-10- RES 
fld., short, more or less leafy A 
and thorny, the fl.-buds glob- Sy 
ular and 
medium in 

pubescent: fr. = 
size, firm, often 

sweet and good. Dry fields, 
Connecticut to the Gulf, 
and the common Blackberry 
in many places. —In cultiva- 
tion this seems to be repre- 
sented by the viciously 
thorny Topsy or Tree Black- 
berry, although the charac- 
teristic white tomentum 
largely disappears under 
domestication. Were it not 
for this tomentum, the spe- 
cies would be difficult to 
distinguish from R. flori- 
dus. 

SEcTION 6. Swamp Bluckberries, with weak 
canes and reddish fruits, 

29. setosus, Bigel. (R. hispidus, var. suberéetus, 
Peck). Mostly erect, sometimes ascending 2-3 ft., the 
slender canes clothed with many weak mostly recurved 
prickles and sometimes conspicuously hispid also, the 
prickles generally extending to the petioles and inflor- 
escence: Ifts. oblanceolate to ovate, pointed or acumi- 
nate, very strong-toothed: fr. small, with few drupelets, 
reddish black. Swamps, Quebec to Pa.—Not known to 
be in the trade, but inserted here because it is confused 
with R. hispidus and other species. 

hispid 

AA. Dewberrics: Plant trailing or decumbent. 

Group 1. Swamp Dewberries, with weak bristly stems, 
obovate shining Ifts.,and small ved fruit. 

30. hispidus, Linn. (#. oberdlis, Michx. BR. sempér- 
virens, Bigel.). Fig. 0. Stems very slender, s J 
woody but usually persisting over winter, creeping, 
bearing many weak reflexed small bristles: Ifts. usually 
3, thick, shining above, wedge-obovate or oyal-obovate, 
usually obtuse, doubly serrate: fls. small, white, on few- 
flowered herbaceous nearly or quite leafless peduncles 
arising from the creeping canes: fr. small and of few 

2205. Rubus nigrobaccus (x !s). 
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drupelets, red to red-black, sour, Swamps or low sandy 
soils, Nova Scotia to Ga. and Kans.—Of no value for 
the fruit, but sometimes offered by dealers as a subject 
for coveriny the ground in moist places. The leaves 
usually persist through the winter, and in sunny places 
they assume a fine bronzy hue. 

Group 2. Soft-caned Deiberrics, with the stems thin 
aud little woody or even almost herbaceous and the 
peduneles 1-2-fld. 

31. Enslenii, Tratt. (2. villosus, var. humifisus, 
Torr. & Gray. &. Baileydnus, Britt.). Plant weak, 
with slender canes lying on the ground, the prickles 
small and relatively few or eyen none, the flowering 
canes sometimes almost herbaceous although having 
survived the winter: Ifts. small and thin, oval-pointed 
to nearly ovate, trregularly and sharply serrate, nearly 
glabrous (or hairy on the margins and the veins): fis. 
of good, size, white, solitary (sometimes in 2’s) on short, 
leafy peduncles: fr. small and nearly globular, loose, 

black, often good. Sandy places, New York 
and Mich. to Miss. Evol. Native Fruits, Figs. 
77 and 87.—Has heen confounded with &. vil- 
fosus, but, as Rubuses go, it seems to he well 
distinguished. Probably not in cultivation. 

Group 3. The common Northern 
Dewberries, with strong, prickly, 

es offen half-ascending canes and 2- 
i. a Severs ide penned Si ie 

32. villosus, Ait. (A. Cunadénsis, 
Authors, not Linn.). Figs. 2211,2212. 
Canes strong, often several fect long 
and usually armed with strong re- 

curved prickles, not stand- 

ing alone when full grown 
, but often rising 2 feet from 
the ground, the shoots 
mostly glabrous or becom- 
ing so: lvs. of medium size 
or becoming very large on 
strong plants, firm and 
thick, the 3-7 leaflets oval or 

ovate pointed or 
acuminate and 
sharply double- 
toothed: fs. white, 
few to several on 
the ends of short, 
leafy shoots of the 
season: fr. usually 
globose or short-ob- 

long, shining black, 
the drupelets usu- 
ally large. Fields 
and roadsides, On- 
tario (and New- 
foundland?) to Fla. 
and Arizona.— The 
common Dewberry 
of the North, oe- 
eurring in many 
forms in old fields, 
and often a troublesome pest. There are varieties cult. 
for the fruit. This is the plant named Rubus villosus 
by Aiton in 1789, although it has been supposed that he 
had the High-bush Blackberry (&. nigrobuecus). When 

2206. Rubus nigrobaccus, a wild High- 

bush Blackberry (<3). No. 22. 
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it was determined, in 1898, that Aiton had the Dew- 
berry, rather than the Blackberry, when be made the 
name &. villosus, it became necessary to revise our no- 
menclature. It was supposed until that time, also, that 
Linneus meant to designate the Dewberry by his £&. 
Canadensis, but he really had the Thornless Black- 

berry. 
Var. Michiganénsis, Card. A strong-growing form 

with mostly fewer prickles, very large, irregularly den- 
tate-cut Ifts. and pubescent fl.-clusters. S. W. Mich., 
and probably elsewhere. Not known to be in cult. 

Var. roribaccus, Bailey. Lucretia Dewserry. Figs. 
697, 698, Vol. I. Very robust form, with large, wedge- 
obovate, deep-cut lfts., very long pedicels, very large 
fls. (sometimes 2 in. across) and leafy-tipped calyx- 
lobes: fr. large. West Virginia, and in cultivation as 
the Lucretia Dewberry, which is the most popular cur- 

rent variety. 

33. invisus, Bailey (R. Canadénsis, var. invisus, 
Bailey). Figs. 2213, 2214. Canes strong, terete, some- 
what ascending, not very prickly (the prickles straight- 
ish): lfts. large and rather thin, light green, those on 
the verdurous shoots coarsely and simply toothed and 
the teeth usually abruptly pointed: fl.-cluster forking, 
with 2-6 long, slender, usually hispid pedicels: fis. 
large, with leaf-like sepals. Not uncommon from New 
York to Kansas and the Gulf.—In cultivation as Bartel 
and other Dewberries. When once understood, this 
species is generally easy to recognize. The best single 
diagnostic character is the large simple toothing of the 
leaflets on the sterile shoots. 

Group 4. The Southern Dewber- 
ries, with very long, prickly and 
often hispid canes, narrow per- 
sistent Ifts., and mostly I-fld. 
peduncles. 

34. trivialis, Michx. 
SlooUTHERN DEw- 
BERRY. Fig. 2215. A 
most variable and 
perplexing species, 
the difficulties being 
increased by the fact 
that the same plant 
may bear three kinds 
of leaves: the large, 
broad Blackberry- 
like lvs. onthe young Ki 
verdurous sterile 
shoots; the smaller 
lvs. on the canes that 
are to bear fruit and 
which often persist over winter and remain at flowering 
time; the small lvs. that appear with or somewhat be- 
fore the flowers. It is seldom that the leaves of sterile 

(xX %.) No. 22, 
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2210. Swamp Dewberry— Rubus 

2209. Rubus Randii (X,%4). hispidus (X %). No. 30. 

and flowering shoots of the same plant are preserved in 
herbaria. Canes very long, usually wholly prostrate 
(sometimes 10-15 ft.), thickly armed with prickles and 

sometimes bearing reddish bristles: 
lfts. usually 3, narrow-ovate to ob- 
long,short-pointed,rather shallowly 
and sometimes bluntly toothed, the 
petiole and midribs usually prickly: 

fis. of medium size, 
mostly on simple, 
more or less prickly 
peduncles: fr. usu- 
ally oblong, some- 
times excellent but 
oftener dry and 
seedy. From Virginia 
to Florida and Texas, 

mein and in cult. in two or 
FAW three forms for its 

i : \ fruit.— This is the 
sm common Dewberry of 

the southern states. 
It is often a serious 

2208. Rubus argutus— The Early Harvest Blackberry. No. 25. pest in old fields. 

Some of the forms are 
very distinct, but it seems to be impossible to discover 
characters by means of which they can be distinguished 
with even a fair degree of uniformity. Some of these 
forms have fis. 2 in. across. Fig. 2215 is a drawing of one 
of the specimens (there are two similar specimens on 
the sheet) on which Michaux founded R. trivialis. Bo- 
tanically, this species is, probably the most perplex- 
ing of American Rubi. Some of the kinds in the ex- 
treme South are remarkably robust. Forms have been 
found with canes 40-50 ft. long and nearly an inch in 
diameter. 

Group 6 The Western Dewberries, with pubescent 
lus., and fls. often imperfect. 

35, vitifolius, Cham. & Schlecht. (R. wrsinus, 
Cham. & Schlecht. R. macropétalus, Dougl.). Paciric 
Coast DEWBERRY. Widely trailing, with slender, more 
or less pubescent canes which are provided with long 
but weak, straight or slightly recurved prickles: lvs. 
various, usually thieker and more woolly upon the 
staminate plants, composed of three ovate, doubly ere- 
nate-toothed leaflets, or sometimes only 3-lobed, the 
long petiole and usually the midribs prickly: fis. per- 
fect, staminate or pistillate on different plants, borne on 
shoots 6-12 in. high, which bear 1- to 2-flowered prickly 
or hispid and generally pubescent peduncles, the petals 
of the staminate forms large and showy, those of the 
pistilate forms usually small, the calyx-lobes either 
short and entire or somewhat prolonged and indistinctly 
toothed: fr. of fair size, blackish, mostly round-oblong, 
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sweet. In the mountains, particularly in the Coast 
Ranges, of the Pacific slope; also in Idaho.—It has 
come into some prominence as a fruit plant within the 
last dozen years. Named varieties are Aughinbaugh, 
Skagit Chief, Belle of Washington and Washington 
Climbing Blackberry. The species is perplexingly va 
riable, and well-marked characters seem to be asso- 
ciated with the different sexual forms. The Loganberry 
(which see, p. 987) is said to be ahybrid between this 
species and 2. Jdwus. RA. vitifolius is recorded as hav- 
ing beencrossed with 2. cratuyifolius by Luther Bur- 
bank. The Mammoth Blackberry of California is said to 
be a cross between PR. vitifolinus and the Wild Black- 
berry of Texas (2. argutis 2). See Pacitic Rural Press, 
Sept. 4, 1897, for description and portrait. The account 

says that the Mammoth “produces berries of immense 
size, supposed to be the largest Blackberry ever grown, 
berries 2%, inches in length being frequently found. 
* * * The canes of the Mammoth are very peculiar, 
being very large and thickly covered with small, short 
spines. The canes start early in March, grow thick and 
stout until about 5 ft. high; they then take on a run- 
ning habit and grow from 25 to 30 ft. in a season. 
Late in the fall the tips or stolons seek the ground 
and take root.” The variety is partially evergreen in 
California. The fruit is said to be more acid than the 
old Lawton Blackberry, but “when perfectly ripe is 
sweet and of superior flavor.” 

Group 6, Erotic 
glaucous 

Dewberries, with very long, prickly, 
canes and large very sharp-toothed Ifts. 

Fig. 2216. Canes long and 
5 tt. long, trailing or halt- 

prostrate, glaucous, thick beset with rather small 
somewhat curved spines: Ifts. usually 3, mostly broad- 
ovate, pointed to acuminate, irregularly sharp-toothed, 
becoming bronzy and brown in wutumn: fs. small, 
white, the calyx white-tomentose, on short pedicels in 
a cluster terminating leafy growths of the season: fr. 
of a few large black drupelets. Europe.—Lately intro 
dueed for the covering of banks and stony places, for 
which it is highly recommended. Its autumn color is 
attractive. Hardy in New England. 

R. bifldrus, Ham. 
dentali 
reach 

dumetérum, Weihe. 
slender, terete, often 10-2 

36. 

Raspberry, apparently allied to R. occi- 
din eult. for its glaucous- white canes: 

, with strong arehing eanes that bear strong, 

recurved prickles: lfts. ovate or oval, incise- ute, whitish 
beneath: fls. large and white, 1-3 on drooping peilicelss berry 
amber-colored, size of the common Raspberry, the calyx at first 

rewding, Temper, Him: lay v. BLM. 4678. 
> lapénsis, Burbank. Under this 

name Luther Burk esa bramble that eame to him 
“by way of New Zealand from South Africa, and is probably 
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the one that Stanley speaks so highly of as growing in places 
on the Dark Continent. The canes grow to a height of 6-10 
feet, bending over and rooting from tips like Blackeap Rasp- 

berries. The whole plant is covered with a short, rusty down 
eed 

en 

SQ 

pes) 
Small form of Rubus villosus, the northern Dewberry. 

Generally known as R. No. 32. 

WAYAYS 

2211. 

Canadensis. 

and few short scattered prickles; the fruit is fully as large or 
larger than Shaffer’s Colossal Raspberry, of a purplish wine 
or mulberry color, and of excellent quality, though the berries 
do not separate from the receptacle as freely as they should; 
it is a very promising berry-plant.” See Burbank’'s “New 
Creations in Fruits and Flowers,” June, 1894; also Gn. 48, p. 

The picture represents a very rugose leat with 5 shallow 
nearly rounded lobes and very irregularly serrate margins: 
stems with curved prickles, and a small cluster with large, 
globular short-pedicelled fruits. It is probably R. Molucecanus. 
—Rk. Japonicus, Veiteh. Known to horticulturists in its varie- 
gated form (R. Japonieus tricolor): slender trailer, with rose- 
colored stems and petioles: lvs. ovate, mostly indistinctly 3- 
lobed, very sharply toothed, the youngest ones pinkish white 
and the mature ones blotched green and white. Not known to 
be in eult. in this count Tt would probably not be hardy 
north. The botanical position of the plant is not designated. 
G.©. TIT. 16:95. J.A. TIT 6 Moluccanius, 
Linn. A large Raspberry, common in India and Malaya: and to 
he expec ted as an introduced plant in many warm countries. 
Very robust, the eanes and branches red-hairy and spin lvs 
very variable, large, usually hairy, dull- ynhe scent benea h. 
shallowly 3-5-lobed, irreguli ate: (Is. white, in con- 
tracted terminal clusters: fr. ins s of red, succulent. B.R. 
6:461.—R. stellatus, Smith, produces an edible fruit, prized in 
Alas tem simple a and herbaceous, only a few inches long, 
1-tld.: lvs. cordate, 3-lobed or 3-parte fis. red. Northwestern 
Arctie America. ae ent 

2212. Rubus villosus, 

the northern Dewberry. 

ae (X 3s.) = 
29 No, 32 
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RUDBECKIA (after the two Professors Rudbeck, 
father and son, predecessors of Linnaeus at Upsala). 
Composite. CONE-FLOWER. As defined by Gray (Syn. 
Flora N. Amer., 1886), Rudbeckia is a genus of 21 spe- 
cies of North American herbs, many of which are hardy 
and perennial, bearing in summer showy fls. which usu- 

RUDBECKIA 

2213. Rubus invisus, the cul- 

tivated form known as 

Bartel Dewberry. 

See Rubus, page 1586. 

ally have yellow rays, though in one species (R. atvo- 
rubens) the rays are all dark crimson, and in the other 
species the rays ure occasionally more or less covered 
with purple-brown towards the base. Under Rudbeckia 
are often included in nursery catalogues certain plants 
which Gray refers to Echinacea aud Lepachys. These 
three genera form an interesting floricultural group. 
Rudhbeckia and Lepachys ure typically yellow-fld. genera, 
while Echinacea contains a few forms with fils. ranging 
from flesh color and rose-purple to crimson. The chatf 
of the receptacle is usually persistent in Rudbeckia aud 
deciduous in Lepachys. 
Among the hardy herbaceous species, there are sev- 

eral with striking habit and distinct foliage. There is a 
wide range of color among wild plants of the same spe- 
cies, and specimens with the brown-purple color at the 
base should be sought for. The rays may be few or 
many, short and broad or long and narrow, toothed in 

various ways, star-like or making a continuons limh, 
drooping or horizontal, and always set off by the disk, 
which may be purple, black or yellowish, high and col- 
umnar or low and roundish. The season of bloom could 
be extended. The flowers of many of the kinds are ex- 
cellent for entting. 

2215. An original specimen of Rubus trivialis in Michaux’s 

herbarium at Paris. About Ms natural size. Page 1586. 

RUDBECKIA 

The only full double form, apparently, is Rudbeckia 
Golden Glow, which has had great popularity since 
1896. The origin of this great favorite seems to be un- 
known. About 1894 John Lewis Childs found it among 
some plants sent by correspondents. See Gng. 6:370. 
For the structure of the Rudbeckia inflorescence, see 
Fig. 829, Vol. II. W. M. 

The Cone-flowers are of easy cultivation in almost any 
soil and situation, from a semi-shady position to one in 
full sun. Most of the species are found inhabiting 
moist locations, but thrive well in the garden under the 
ordinary methods of cultivation, although R. laciniata 
and its double form, Golden Glow, do much better if 
abundantly supplied with moisture. I. hirta, our 
Black-eyed Susan,—sometimes called by the children 
out west “Nigger-heads,”—will thrive in the driest, 

=" hottest situation, where 
many others would fail. 

The best known as a gar- 
den plant, and probably 
the sbowiest, is Golden 
Glow, which the under- 

signed considers 
the best perennial 
of recent intro- 
duction. If cut 
back severely 
when through 
blooming and 
well watered, it 
often produces a 

2214. Leaf of Rubus invisus, showing 

the simple teeth (X 7s). 

See Rubus, page 1586. 

second crop of flowers. Autumn Glory will be well 
liked when better known. It is fine for massing and 
has a much longer blooming period than Golden Glow, 
commencing earlier and continuing until frost. It re- 
sembles R. nitida, but is taller and blooms longer. 

Rk. triloba is one of the very best, and, while a 
biennial, perpetuates itself through self-sown plants. 
It forms a dense twiggy bush somewhat over three feet 
high and nearly as broad if kept moderately well 
watered, and much smaller if in a dry situation. These 
plants may be used with effect as a border to a large 
bed of hybrid delphiniums, as the latter will tower 
above them and bloom in their young state. By the 
time the delphiniums are cut down for their second 
flowering the Rudheckias hide their untidiness and are 
in their prime, but later on may be pulled up to again 
expose the delphiniums. An effective fall-flowering 
group may be formed by using the lighter-colored flower 
forms of Hibiscus Syriaeus—such as Totus albus, Lady 
Stanley, and Elegantissima—for a center or back- 
ground, and interspersing groups of the taller Rud- 
beckias (except Golden Glow, whieh is too tall and 

spreading) and boltonias next to them. In front of 
these place R. speciosa and BR. triloba, with the blue 
form of sleowiliom Nepellus, and for a border use I’. 
bicolor var, superba, placed well to the front to be pulled 
up when its bloom is past. This group will give color 
from July until frost. The allied plant Hehinacea pur- 
purea and #. angustifolia are well adapted for grouping 
in open bays in shrubby borders, as their flowers are ex- 
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tremely durable and seem in harmony with such sur- 
roundings. Rudbeckias are easily increased by seeds, 
euttings or division. Shee ee yes 

. Rubus dumetorum, an Old World Dewberry (x 3). 

A. Base of upper les, cordate-clasp- 
UTE rcletedsts nee tent aS as aNd me oe tet Eo “hy 

Aa. Buse of upper les. wel cordute- 
elaspliy. 

ampiexicaulis 

B. Color of disk brown or dark 
pirples shape of disk never 
eylindrical, 

c. Lower lus, deeply 3-cut. 

D. Duration biennial: disk 

DlaPR PUPP les cca 2 ee es ek 2. triloba 
Dp. Duration perennial: disk 

UTE PHO ULES oe & apes 3 

ce. Lower les. 
Do. Plaits bristly-hairy. 

E. Rays to—* 4 in, 

. subtomentosa 
not deeply d-cut. 

Tony. +. bicolor 
EE. Rays 1-2 in, long oe... 5. hirta 

po. Plants nearly glabrous. 

E. Lvs. mostly entires..... 6, fulgida 

EE. Les.irreqularly serrate. 7. speciosa 
BB. Color of disk yel- 

lowish, 
greenish or 

e. Les, entire or barely dentate. 

p. Height 2-4 ft.: les. bright 
Hee acksiek heewss C1aao5 8. nitida 

ppv. Height £9 ft.: les. glau- 
COWS se ree ie ek eS 9, maxima 

em-les.) d-cleft.10. laciniata . (up per 

INDEX. 

speciosa, 7. 
superba, 4. 
subtomentosia, 3. 
triloba, 2. 

amplexicaulis, 1. Jaciniata, 10. 
hicolor, 4. maxima, 9. 
a Gs Neinint, 7. 

Golden Glow, 10. nitida, 8. 

hirta, 5. 

Annual, 1-2 ft. high: rays 1. amplexicatlis, Vahl. 
often with a brown-purple tin. long or more, yellow, 

base; disk brownish. tinally some swhat cylindrical. 
Low grounds, La. and Texas. B.B. 3:418 

2. triloba, Linn. Fig. 2217. B ee 2-5 ft. high, 

bright green: Ivs. thin: rays 8-10, deep yellow, base 

sometimes orange or brown-purple: chat awned. Moist 
soil, N. J. to Mich., south Ga. to La. and Mo. B.B. 

ar from seed. 

5 ft. high, ashy 
sometimes with a 

to Tex. BiB. 

— Blooms the first ye Sblow, Bune 

3. subtomentosa, Pursh. Perennial, 
gray: Ivs.. thick: rays 15-20, yellow, 
darker base: chaff blunt. Prairies, Ill. 

3:415. 

4. bicolor, Nutt. Annual, 1-2 ft. high: Ivs. 1-2 in. 
long: rays yellow, with a blackish purple base or all 

yellow. Pine woods or sandy soil, Ark., Tex., and east 

to Ga.—Var. supérba, Hort. Haage & Sehmidt, bas 

heads 2 in. across: rays ao above, purp! lish brown 

below. Gt. 47, p. 220. 8 ice . 169. 

Page 1587. 
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3. hirta, Linn. 
Biennial or annual, 
golden yellow, 
ground; common over wide 
4921055. 

fulgida, Ait. Perennial, 1-2 ft. 
Lin. long. Dry soil, Pa. to Mo., 
BoM. 1996. Min. 62221, 

7. speciosa, Wenderoth. 
12-20, becoming T's in. 

BLACK-EYED Su SAN. YELLOW Darsy. 
1-3 ft. high: Iws. 2-5 in. long: rays 

sometimes orange at base. Dry and open 

range. B.B. 3:416. Gn. 

high: rays 12-14, 
south to La. and Tex. 

Perennial, 1-3 ft. high: rays 
Moist soil, Pa. to Mich., 

Arkioand Ald, “GG. I 2 (heads 3-4 in, aeross, 
rays wore than 30, in 2 series).—AW. Vieni, Loud... 
is generally considered a synouyin of this species, 

8. nitida, Nutt. This and the next are southern per- 
ennials, with Ivs. entire or barely dentate: rays droop- 

ing, pure yellow, several or numerous; disk 
finally colummar, 1-2 in. long. Wet ground, 

Ga. to Fla. and Tex. Gn. 47:1006, 

9. maxima, Nutt. Closely allied te 2. witidu 
and differing as indicated in the key. Moist 
pine woods and plains, Ark., La., Tex. Gn. 
47:1018. 

10. laciniata, Linn. Perennial, 
lower stem-lvs. parted, upper ones 3 
rays yellow, few or several, soon droopin : 
disk evlindrie in fruit. Moist ground, Canada 

to Fla.. west to Mont. and New Mex, G.F.2:281. Golden 
Glow is a full double form. Pig. 2218. Gng. 5:5, 117; 
ore, CaoN, Ie 2Gk. to. Gan. 50) pe ae GC. TLE 20) 

Re. angustifolva, Linn., is Helianthus angustifolins.—WW. pin- 
nata, Vent., is Lepachys pinnata.—R. puryporee, Linn., is 
Echinacea purpurea. W. M. 

RUE. 

RUE ANEMONE. Sce 

RUE, GOAT'S. 

RUELLIA (after Jean de la Ruclle, a French botanist). 
Acanthdacew, A genus of about 150 species of herbs or 
shrubs, mostly American, pubescent, villous or rarely 

glabrous: lvs. opposite, mostly en- 

See Bula yraceolens. 

Syndesnron. 

Galega officinalis, 

tire: fls. violet, lilac, white, red or 
rarely yellow. The fs. are sessile 
or nearly s¢ in axils of Ivs. or 

they are solitary. fas 
ading, paniculate cymes. 

Bracts hersaeeous, loose or im- 
brieated, usually small and nar- 
row, rarely oblong or 
lanceolate.  Corolla- 

bracts; 
or in sp 

limb 5-lobed, equal, 
or with the upper 
lobes connate ut the 
base aiens 4: cap- 
sule oblong or club-shaped, 

terete or compressed, 6-20- 
seeded: seeds compressed. 

ay : sessile OF a. Blossoms 

nearly se. 

B.. Les; 
c. Fils, blue, 142-2 in. long. 

cilidsa, Pursh. <A hardy 
perennial herb, about 1. ft. 
high, erect or prostrate, hir- 
sute or pubescent: lvs, 

green, 

hairy, ciliate, usually ob- 
long, sessile or short-peti- 

long: fis. sol- 
axillary, 

oled, 142-3 in. 
itary or clustered, 
blue, lis—2 in. long. Ade. 

Sept. In dry, light soil, N 
south and west. B.B. i: 

seeds or di- —Prop. by 

GGe RUS: 

macrantha, Mart. It forms 2217. 
a compact, many-stemmed Rudbeckia triloba (* }4). 

ne long. a yOSY, 2 



1590 ° 

shrub, 1-6 ft. high, with ovate-lanceolate lvs. 4-6 in. 
long: fis. large, bell-shaped, with tubular base, purplish 
rose with purple veins, solitary in leaf-axils. Brazil. 

RUELLIA 

* 

2218. Rudbeckia laciniata, var. Golden Glow (X 14). 

See p. 1589, 

G.C. TIT. 17:45. R.H. 1881:410.—G. W. Oliver says in 
his “Plant Culture” that BR. macrantha is of easy cul- 
tivation and is one of the best greenhouse flowering 
plants for amateurs. Cuttings rooted in September 
furnish fa ized fowering plants in January. These, 

if desired, may be planted out in late spring, when they 
will have formed large specimens, which may be lifted 
and potted. 

BB. Luvs. marked with white. 

c. 21s, white, often veined with lilac, 

Devosiana, Hort. <A low-growing tender Brazilian 
species, with lanceolate lvs. marked on the upper sur- 
face with white along the nerves and having the lower 
surface entirely purple: fis. rather sinall, usually white, 
with blue stripe, axillary; corolla-tube suddenly dilated 
and bent at the middle. 

cc, Fils. carmine or rose, 

Makoyana, Hort. A compact, bushy plant resembling 
R. Devosiana, Hort., in foliage, but differing in the 
color of the fls. (bright carmine) and by their somewhat 
larger s Brazil. R.B. 21:109. R.H. 1896:576. — Pre- 
fers shade. It is said that the eolor of the foliage is 
better when soot is mixed with the soil. 

AA. Blossoins on long peduneles. 

B. Fils. blue or purple. 

tuberésa, Linn. A perennial herb, 2-3 ft. high, with 
oval or ovate Ivs. 2-3 in. long and blue fis. os 
long, in terminal, n« arly naked panicles; gina single: post : 
capsule 12-16-sceded. Southwestern U.S.; cult. in Fla. 

BB. Ils, 

ce. Peduneles much branched, 

amétena, Nees (Slephanophipsian fongifolinm, Pohl). 
A half-hardy perennial, about 1's ft. high: Ivs. oblonge- 
lanceolate or oblong, narrowed at both ene margins 
repand-denticulate or simply repand: fs. bright red, in 
axillary sprays in summer. Brazil. IM. 1880419. 

co. Peduncles but liltle branched. 

formosa, Andr. Fig. 2219. A low-growing, tender, 
herbaceous perennial: Ivs. ovate, rounded at the base, 

red, 

RUMEX 

hairy on both sides: fis. on straight, axillary peduncles; 
corolla scarlet, showy, 1% in. long, the upper 2 lobes 
joined for half their length. Summer. Brazil. B.M. 
1400.—Cult. in California. 

LR. varians, Vent. See Daedalacanthus nervosus. 
F. W. Barciay. 

RULINGIA (after J. Ph. Ruling, a botanist of Gottin- 
gen). Sterculidcew. This includes two plants cult. in 
S. Calif. R. parviflora is highly recommended as a 
rock plant by Ernest Braunton, of Los Angeles, who 
grows it in quantity for its trailing habit and myriads 
of small pink fis. borne in spring. Franceschi says that 
Tt. pannosa is odd and pretty by reason of the fleecy 
coating of the leaves. A genus of about 15 species of 
shrubs or undershrubs from Australia, except one a 
native of Madaga r. Lvs. various in size, entire, 
toothed or lobed: fis. mostly white, small, in cymes; 
ealyx 5-lobed; petals 5, broad and concave or convo- 
lute at the base, with a small, broad or linear ligula at 
the top; stamens shortly or scarcely joined at the base, 
5 without anthers, petal-like, 5 perfect, short: ovary 
sessile, 5-celled; ovules 1-3 in each cell. Flora Austra- 
liensis 1:237. 

A. Lvs. 1-3 in. long. 

pannosa, R. Br. Eventually a shrub, several ft. high, 
but flowering freely at a young age: lvs. scabrous-pu- 
bescent above, densely velvety hirsute below, on older 
plants ovate-lanceolate to lanceolate, on young plants 
broader and often 3-4-lobed: cymes shortly peduneu. 
late: fls. white. B.M. 2191.—The plant offered in Calif, 
as Pomaderris apetala is said to belong here. 

AA. Les, usually less than 1 in. long. 

parviflora, Endl. A low shrub, with branches %-1% 
ft. long, ascending or prostrate: Ivs. ovate or ovate-lan- 
ceolate, obtuse, deeply crenate, mostly lobed: fls. pink- 
ish, in shortly pedunculate cymes. P, W. Barcuay. 

RUMEX (the Latin name). Polygondcee. Dock. 
SoRREL. Herbs, mostly perennial, with strong roots, of 
more than 100 species in many parts of the world. Most 

2219, Ruellia formosa (x !.). 

of the species are weedy plants, but some of them afford 
leaves for “greens ” and others are useful for ornament. 
All are of the easiest culture. Prop. mostly by seeds. 



RUMEX 

As agenus, Rumex is closely allied to Fagopyrum, the 
buckwheats, Rheum, the rhubarbs, and Polygonum, the 
jointweeds. They are mostly leafy-stemimed plants, with 
small flowers in panicles, the pedicels mostly in whorls 
and jointed: tls. perfeet or imperfeet, with 6-parted 
calyx, the 3 inner lobes larger and generally one or all 
of them bearing wv grain or tubercle near the center; 
stamens 6; stigmas 3: tr. a o-sided often margined or 
winged akene. In the larger species the stems are 
grooved and hollow. Most of them are erect-growing 
plants. See Dock and Sorrel. 

A, Doeksz lus. not hastate: fils, perfect, or at least not 
diwcious. 

B. Wings of culys not tubercle-bearing. 

venosus, Pursh. Perennial, 1'y ft. or less tall, gla- 
brous, branched: Ivs. oblong-ovate or ovate-lanceolate, 

usually tapering at both ends, entire, the stipular 
sheaths (ovrew) funnelform and prominent: wings of 
fr. large and thin, entire, 1 im, or more across, red- 
yeined and showy, the pedicels hanging in fruit. Mo., 
west.— Recently offered as an ornamental plant, because < 
of the very showy wide-winged fruiting calices. 

hymenosepalus, Torr. (R. Sirei, Kellogg). 
Canai@ke. Raiz Cotorapa. Erect, reaching 
3 tt., glabrous, the reot of clustered fusi- 
form tubers: Ivs. oblong-lanceolate, some- 
times 1 ft. long, narrow at 
either end, short-petioled, en- 
tire, gray-green, somewhat mot- A 
tled beneath: tls. perfect, lary a = 

in crowded panicles. green 
fruiting calyx-lobes 7, in. across, brown, en- 
tire. veiny, the pedicels drooping. Indian 
Terr. and Tex. to Calif. B.M. 7433.—" Leat- 
stalks used as rhubarb, for which reason it is 
known also as pie-plant in California.” Fran- 
eeschi, The plant has some ornamental 
value, but is of great economic importance as a tannin- 
producing plant. The tannin is secured from the dahlia- 
like roots. For literature on the economie uses of the 
plant, consult reports of experiment stations in Ariz., 
Calif.. and elsewhere. 

occidentalis, Wats. Stout perennial, reaching 3 ft., 
glabrous: Ivs. lanceolate to ovate-lanceolate, more or 
less wavy-margined, obtuse or nearly so, the base sub- 
cordate, long-stalked: wings of the fr. subtriapgular, 
somewhat toothed, veiny, brown, 1 Labrador 
neross the continent, descending along the Rocky Mts. 

and reaching Texas.—Once introduced as an ornamental 
bjeet, because of its profuse and somewhat showy 

3 in. across. 

BE 
Patiéntia, Linn 

of calyx be aring one or more tubercles, 

Hens PaTiENcE. SPINAGE Dock. 
Tall, .nearly simple plant, reaching 5 ft. 
when in flower, glabrous: root-lvs. (Fi Wes Ne Ole AL) 

iptic-ovate, tapering both ways, the ma ns undulate, 

the blade & in. long; stem-lvs. ovate-lanceolate, lon 
acuminate, more or Jess rounded at the base: intlores- 
cence long and compennd (often 2 ft. long), dense in 

tr.: wings cordate, about 44 in. veiny, entire, 
one of them bearing a small tubercle near the Eu- 
rope, but naturalized in many places.—An excellent 

for ns, the strong root-lvs. ing used in 
sprin Perennial. 

crispus CurLy Dowex. 
Ivs. lor wavy-niurgined, rounded at the 

gs entire, the tubercles usually 3. the inflores- 
leafy. Naturalized from Europe, and now one 

»common Doe about yards and in old fields,—Not 
eult., but the lvs. sometimes used for greens. 

obtusifolius, Linn. Birter Dock. Also a 
weed: Tvs, much bi - obtuse or even cordate 

obtuse at apex, ot wavy-margined: wings long- 
toothed, the tuberele usually 1, the inflorescence some- 
what leafy below. En. 

Tres. mostly (at 
sagittate ¢ fls. 

strong, 

aeros 
base. 

Tall. often 3 Pts inn. 
- lanceolate, 

base: 

eceuce not 
* 4} of th 

eommMon 

der, ver 
] hase, 

Teast the radical 

imperfect. the 
ones) 

plants 
AA. Sorrel 

hhuastate or 

sometimes Alhecious, 

B. Plant perennial (BR. Acetose Zlu sometimes annual), 

Acetosa, Linn. GARDEN SoRREL. Stem strong and 
erect (2 ft. or more tall in fr.), furrowed, the plant gla- 

RUSH 1591 

brous: root-lys. thin and light green, oblong and obtuse, 
with sharp auricles at the base (Fig. 729, Vol. 1), the 
petioles slender; stem-lvs. relatively marrow, acuimi- 
nate: inflorescence large and ample, the larger part of 
the fs. sterile (plant sometimes diaeious): wings en- 
tire or very nearly so, net over 'y in, across, cordate- 
ovate, cach with a callosity near the base, the outer 
small seales reflexed. Hu. and Asia, and naturalized in 
some places in this country.—Useful for early spring 
greens, but later in foliage than 2. Putientia. 

scutatus, Linn. PRexcen Sorren. Lower, with many 
branching prostrate or ascending stems, glanecous: Lys. 
somewhat fleshy, the radical ones long-stalked and cor- 
date-ovate-obtuse, the stem-lvs. short-stalked and has- 
tate-fiddleform and acute or sometimes 3-lohed: wings 
thin, cordate, without callosities. Eu., Asia.—Grown 

in several varieties in Europe, 
and sometimes cult. in’ this 
eountry for greens. It is a 
summer Sorrel, 

ef) 

2220. Russelia juncea (X !3). 

(See page 1592.) 

Coypio~n Freip or SHEEP SORREL. AcetoséHa, Linn, 
Common in all old fields, where it indicates sterile soil: 

e-lobed base: fis. reddish, in 
ult., but the sour root-leaves are 
éns: us 

Ivs. oblong, from a haste 
erect racemes, Not 
sometimes used for ¢ 

BB. Plant anniwal, 

roseus, Linn. One to 2 ft., with spreading and 
branched stems, glabrous and somewhat elaucous: Ivs. 
small, deltoid-ovate, entire, short-poiuted, truncate-cu- 
neate or almost cordate at base: racemes short and leat- 
less or nearly se, the pedicels drooping in fr.: wings 
covdate-orbieular, to-84 in. across, thin, rosy - veined, 
without callosities, Eeypt to Persia.—Rarely cult. as 
an ornamental for its showy fruiting calices. 

Wie eB 

RUPTURE- WORT. ITerniaria. 

RUSCUS (an old Latin name) 
Broom. A genus of possib species scattered over 
Europe. Erect shrubs, with minute bract-like Ivs. 
and branehes (phylodia) simulating leathery, per- 
sistent, veined, leaf-like bodies: fls. small, 
springing from tne midrib of the lower surface of the 
phyllodinin. 

Lilideerw. BUcTcHEe 

sessi 

aculeatus, Linn. Shrub, 1? ft. high: phyloedia 
ovate-laneeoliute, Te-lts in. long, tapering into a spiny 

pit sticraes i kal short-pedicelled: berry red, 5 in. thiek 
Spring. Gm. 34. p. R.H. 1s, p. 5.— Cult. in 
Fla, and S.. Calif: 

Aeeording to A. Blane, R. Hupoglissum, Linn., bas been 
hly connnended lately in Germany asa decorative subject. 

This species and RL. Hupophyliiim, Linn. are both natives of 
southern Enrepe, where they have been studied by variens 
botanists. some of whom distin | hy various ehrnr- 
neters, while others unite them into a single species, 41. (+ 
Baker considers R. Hypoglossum a variety of R. Hypophyluin, 
differing in having the costa under the claster of fs. in the 
form of a large | rbrart.] ing entirely the ture of the 
phyllocladinm. In BoM. 2040 R. Hypophylane is shown w i 
minute white fls. and handsome red lerries nearly '» in. thick 

FP. W. BaRchar, 

Butomus, RUSH. 
Rush Lily. 

Juncus, Flowering Rush is 
See Sisyrinchiian, 
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RUSSELIA (Alexander Russell, English physician 
and author of “Natural History of Aleppo,” 18 DD 
Scrophulariacew. About a dozen species of Mexican 
shrubby plants with angular, usually slender, often 
pendulous branches: lvs. usually small, becoming scale- 
like on the brane hes, opposite or verticillate: fs. bright 
red, in dense or loose corymbs or of a single flower; 

ralyx 5-parted; corolla - tube cylindrical, the lobes 

spreading and nearly equal; staminodia very short or 
wanting; stamens 4: capsule subglobose, 2-celled: 

seeds numerous, very swall, winged. A recent synop- 
sis of Russelia by Dr. B. L. Robinson, with a key to the 
species, will be found in Proc. Am. Acad. Arts & Sci., 

vol. 35, No. 16, March, 1900. 
Russelias are of easy cultivation. 2. jrcea and its 

varieties make exeellent basket plants, being almost 
continuously in bloom. Propagated by cuttings. 

A. Peduneles 1-3-flowered. 

juncea, Zuce. (2. scoparia, Hort.). Cora PLant. 
Fig. 2220. A tender shrubby plant, with smooth, somewhat 
rush-like branche nodding or pendulous at the top: 
Ivs. linear-lanceolate or oyate, small, becoming minute 
bracts on the branches: raceme very loose, aed 
flowered: peduncles elongated. B.R.21:1773. P.M. 4:76 
—Vars. Lemoinei and BIGe aa iaeUe are ees Boba 
of R. juncea and R. sarmentosa, They are more florif- 

erous, especially during the winter, than the type. 

AA. Pedunecles many-flowered. 

sarmentosa, Jacq. (R. multiflora, Sim A tender 

shrub, becoming 4-6 ft. high: Ivs. opposite, ovate, acu- 
minate, serrately crenate: fls. verticillate, Many in a 
terminal raceme. B.M. 1528. P.M.16:163. R.H. 1852:281. 

BF. W. BarcLay. 

Same as Russian Thistle. 

R. THISTLE. 

RUSSELIA 

of 

RUSSIAN CACTUS. 

RUSSIAN FRUITS. 
See Sulsola. 

RUST. 
disease 

See Pomoloyy. 

A name for a class of fungi which produce 
in plants. Rusts are of the class Uredinea. 

The mycelium branches among the tissues of the host 
and produces several kinds of spores, either upon 
the one host (autcecious), or upon different hosts 
(hetercecions). These spores, as shown typically in the 
disease of the wheat, are called respectively uredospores, 
teleutospores, weidiospores, etc. Recent researches by 
Eriksson and Henning in Sweden show that the three 
common rusts which affect the grains, namely: Puecinia 
qraminis (Figs, 2221-2), P. rubigo-vera and P. coronata, 
ean be split up into seven species, characterized by 
their cultural reactions with a large series of plants, and 
that Puecinia graminis has besides six specialized 

{ prin Va 

2222. 
The cluster -cup 
stage of the 
wheat Rust fun- 
gus growing on 
a barberry leaf. 

22215 

Colonies of Rust 

on the stem of 

wheat. 

forms, delimited ly differences in the marked capacity 
of the uredo- or teleutospores to inoculate on different 
hosts. Several rusts are common on cultivated plants, 
causing disease; viz., beet rust (Wromyces Belw), broad 
bean rust (Uvromyecs Fab), white pine rust (Cron- 
artium ribicohan), asparagus rust (Puecinia Asparagi), 

RYE 

chrysanthemum rust (Puecinia Hieracii), black, or 
wheat rust (Pueccinia graminis), hollyhock rust (Pue- 
cinia malvacearum), ete. JoHN W. HARSHBERGER. 

The rusts are fungi constituting a very large and 
economically important class known as Uredinee. 
They are all obligatory parasites, attacking a vast num- 
ber of native and cultivated plants. The mycelium of 

2223. Ruta graveolens. Flowers slightly enlarged. 

the rust fungi exists entirely within the tissues of the 
host. The spores are formed in masses or sori just be- 
neath the epidermis. When ripe they break through 
the epidermis, forming brown patches and spots from 
which they are scattered. Many of the rusts produce 
several spore-forms, which often occur in regular succes: 
sion either on the same host or on different hosts. For 

mple, the wheat rust produces uredospores and teleu- 
spores on the wheat and ecidiospores on the barberry. 
Rusts rarely kill the plants which they affect, and 

hence in many cases the damage done is not as appar- 
ent as in many other diseases. In all cases, however, 
the plants are weakened, and often much disfigured. 
They are among the most difficult fungous diseases to 
combat. Spraying bas been tried in many instances, 
but has proved, at most, only partially suecessful. The 
most profitable course for overcoming these diseases 

seems to be the selection of resistant varieties. 

HEINRICH HaSSELBRING. 

RUTA (classical name of rue). Rufdacew, About 40 
species ee the Mediterranean region of Europe and 
from Asia, Perennial herbs, often woody at the base, 
glandular, punctate: Ivs, simple to much pinnate, odor- 

ous: fils. yellow or greenish, in terminal corymbs or 
panicles, hermaphrodite, usually 4-merous; petals 4-5, 
tree, often dentate or ciliate; stamens 8-10: ovary se 
sile: capsule 4-5-lobed, indehiscent or dehiscent at apex. 

gravéolens, Linn. Rug. Here or Grace. Fig. 2 
A hardy perennial, woody at the base, 1M-2 ft. high: Ivs. 
fragrant, much div ided; lobes oblong, the terminal ob- 
ovate: fls, vellow, July. Prop. by division and seeds. 

Patavina, Linn. (Haplophyllium Pataviin, Hort.). 
A hardy perennial herb 4-6 in. high: lvs. glabrous, the 
lower oblong-spatulate, narrowed at the b the others 
trisected and laciniate: corymb dense; pedicels some- 
what longer than the fis.: Hs. golden yellow. June, July. 

F. W. Barcuiay. 

RUTABAGA, or SWEDISH TURNIP. Consult Bras- 
sica campestris, page 177; also Turnip. 

RUTLAND BEAUTY is Convolvulus 

RYE. RYE, Wild. 

Sepium. 

See Secile. See Llymus. 



SABAL (possibly a native name in South Ameriea, 
but the author of the geuus does not explain). | - 
mdcew. Spineless palms, low, tall or almost stemless, 
the robust, ringed trunk obliquely ascending at the 
base, clothed above with dead leaf-sheaths: Iws. termi- 
nal, orbicular or cuneate at the base, thibellately niulti- 
fid; segments linear, bilid, tilumentous ou the margins, 
induplicate in the bud; rachis short or long; ligule 
short, adnate to the rachis; petiole concave above, the 
Margins smooth, acute; sheath short: spadices large, 
elongated, decompound, at first erect, the branches and 
branchlets slender, recurving, pendeut; spathes sheath- 
ing the branches and peduncles tubukw, oblique at the 
throat: bracts and bractlets minute: fls. small, gla- 
brous, white or green: fruits small, globose, b 
the short style basal. Species 6, Florida to Venezuela, 
and one in Sonora. 
Some botanists make the species names all feminine; 

others neuter, Janep G. SMITH. 

The Cabbage Palmetto (Subal Palmetto) grows in 
groups of a few specimens to several hundreds or even 
thousands in the rich black soil on the banks of the Nt. 
Johns and Ocklawaha rivers of Plorida, forming a glori- 
ous sight; and even the tourist who is blind to most of 
the charms of nature cannot help being overwhelmed 
by the beauty aud grandeur of these palms. They are 
found northward to South Carolina, but they attain their 
fullest development in Florida, where they always form 
an important feature of the landscape. Generally they 
grow in dense groups, but they are more beautiful in all 
their parts where they have room enough to spread. 
In southern Florida the unde1 red has often found 
underneath the crown of leaves a deuse wreath of ferns 
(Polypodium aureinm), Which heightens the charm of 
these palms considerably. On the St. Johns the trank 
is often covered with the trumpet creeper (Tecoma 
radicans), or it is hidden by the dense foliage of the 
eross-vine (Bigqnonia cupreolata), both of which form 
a beautiful ornament, especially when in flower. These 
suggestions of nature are often followed by planters who 
have a feeling for nature-like landscape ef- 
fects. The Cabbage Palmetto thrives even in 
the poor sandy soil, and it is greatly improved 
by cultivation. Even good-sized trees are 
not difficult to transplant if the whole 
stem is carefully dug out and all of the 
roots and leaves are cut off. If the stem has 
been set at least three feet deep and the 
soil is kept well watered after planting, the 
Palmetto is almost sure to live. In addition 
to the Palmetto, all of the Sabals mentioned 
in this work wre cultivated by the undersigned 
on high pine land in southern Florida, Un- 
der these conditions the Sabals have proved 
a great success, as ulso all species of Phcenix 
and all Cocos of the australis type, while the 
species of Washingtonia, Erythea, Livistona 
and Trachycarpus have been an entire failure. 
S. Blackburnianum ix, in the judgment of 
the undersigned, the tinest of all the fan- -- 
leaved palms that can be grown in Florida, = 

All the species that form trunks are objects 
of great beauty when well grown. They need 
to be well fertilized, or the lower leaves will 
suffer and finally die, thus detracting much 
from the elegance of the specimen. They all 
grow naturally in rich black soil, but they all thrive ex- 
ceedingly well in the sandy pine woods soil if well fertil- 
ized and watered; in fact, they can hardly be fertilized too 
much, and the more nitrogenous manure and water 
they get the faster they grow. When transplanted they 
must be set deep. In planting palms the writer always 
makes a hollow about 6 ft. in diameter and about 2 ft. 
deep inthe center, This center, which receives the plant, 

is the deepest point, while the ground all around is 
slightly sloping. Caremust be taken to remove the sand 
wter heavy raius or the crown will soon be buried and the 
little phunt dies. As the plant first forms the trank in the 
soiland as the growth is rather rapid, this precaution is 
not necessary after the plant has attained a few feet in 

See TH. NEHRLING. 
The Cabbage Palmetto (Saba? Palmetto) is rich in his 

torical associations. It is also noted for its imperish- 
ability under water. The trunks make good piles for 
wharves, us the ‘y resist the attacks of the borer in sea 
water. The leaves make the best of thatching. Until 
the tree reaches a height of 10-20 ft. the bases of the 
leat-stalks remain upon the trunk, forming a unique 
chevausr de frise, Which adds much to its pieturesque- 
ness. This palm, when pot-grown, is valuable for 
greenhouse culture at the North. 

The Dwarf Pahnetto can resist as low a temperature 
as 10-17°F. The graceful flower-spike rises above the 
leaves toa height 7 feet. of 6 or 

S. longipedunculatum somewhat resembles the Cab- 
bage Palmetto, and its flower-spikes extend far above 

the leaves. E. N. REASONER. 
INDEX. 

Hoogendorpi, &. L. 
Javanicum, 8. L 
longifolium, s. L. 

x longipeduneulatum, Palmetto, 3. 
Sei S$. princeps, 8. L. 

miwuritieforme, 2. umbraculiferum, 4. 
Alexiennunm, 5. Uresana, 8. L. 

Adansoni, 1. 
Blackburnianui, 4. 
crerulesvens, S. L. 

minor, 1, 
nuns, 1, 
Mocini, 3. 

Sy . 

Havanensis, 8. L. 

A. Leaf-blade longer than petiole, 
Be SETAE TONG 2k ais. bane coalesce 3 1. Adansoni 

BB. Trunk finally 00 ftoocee cece 2. mauritieforme 
AA. Leaf-blade shorter than ee . 

p. Shape of blade cordate...... 
BB. Shape of blude orbicular, 

Lobes rather rigid... ce. +. Blackburnianum 
CG.. LoVe s-POUudent nc cca oeax . Mexicanum 

3. Palmetto 

2224, The “Paimetto in Florida—Sabal Palmetto. 

Adansoni, Guerns. (SNS. minus or niinor, Pers. 
Corypha minor, Jacq. not Linn.). Dwarr PALMETTO. 
BiuvuE PALM. Stem short, buried in the earth: Ivs. 2 
ft. lone; blade circular in its outline, somewhat longer 
than the petiole, glaucous; segments slightly cleft 
at the apex: spadix erect, much Jonger than the Ivs., 
8-6 ft.: drupe ‘, in. thick, black. Southern states, 
BM. 1434. 

(1593) 
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2. mauritieforme, Griseb. & Wendl. Also spelled 
mauritiiformis, etc. Trunk middle-sized, but occasion- 
ally attaining 60-80 ft.: lvs. finally 12 ft. across; blade 
suborbicular, longer than the petiole, glaucous beneath, 
multifid to the middle, with loose fibers between the 
bifid lobes. West Indies.—The name mazritivforme 
does not appear in the American trade, but S. glauces- 
cens, Lodd. and Hort., probably belongs here, according 
to Grisebach. Nehrling writes: "S. glaucescens of the 
trade rivals S. wmbraculiferwm in beauty and rapidity 
of growth. Its leaves, though smaller, have a beautiful 
bluish green color.” 

Palmétto, Lodd. CABBAGE 
Stem erect, 20-80 ft. high: Ivs. 

PALMETTO. Fig. 2224. 
5-8 ft. long, cordate in 

outline, recurved at the summit, shorter than the 

petiole; segments deeply clett; spadi spreading, 
shorter than the Ivs.: drupe black, in. long. 
Southern states. 8.8. 10:507. A..F. 12 
Hort., is referred to S. Palmetto by V , but Nehrling 
describes it as a stemless plant from "Mexico, more 
beautiful than the Dwarf Palmetto, bearing immense 
lvs. on strong stalks, the lvs. attaining a height of 6-8 
fhe Palmetto has been confused in the European 
trade with S. Mericanum, 

4. Blackiivdianan, Glazebrook ( 
Mart.). Stem 30-40 ft. high, thickened at the middle: 
blade ample, orbicular, glaucous, rather rigid, shorter 
than the petiole; lobes about 40, ensiform, bifid, fila- 

—S. Mocini, 

S. umbraculiferum, 

mentous, rather rigid. West Indies. G.F. 4: 307. 
G.C. IL. 2:777. Loudon’s Gard. Mag. 5 57, with 

several figures.—This species has also been confused in 
the trade with S. Mesricaunwm. 

Mexicanum, Mart. Stout tree, with trunk some- 
times 50 ft, tall and 2 ft.in diam.: lvs. very large, some- 
times 6 ft. long and 7 ft. wide, divided to the middle 
into many narrow 2-parted segments, which are filamen- 
tous on the margins: fr. 22 in. in diam., globose or 

sometimes 3-lobed, with thin dry flesh. Tex., Mex. 8.3. 
10:508.—Nehrling writes: “This species is more robust 
than those native to Florida; it forms a broader and 
denser crown of lvs. and grows more quickly.” 

The following are mostly trade names, but at present they 
ean be only imperfectly described: cceruléseens, W. Bull. 
A native of Colombia introduced in 1 Apparently only the 
juvenile state has been described. Lys. elongate, linear-lanceo- 
late, plieate, vith a bluish or glaucous green color which is very 
strongly marked on the under surface. Nehrling writes that he 
cannot distinguish at present his specimens of S. cxerulescens 

5 utescens.— 8, dealbatum, Hort. “This species,” 
ivling, “reminds one of S$. Mocini, although it is 

smaller in all its parts. The leaves are numerous, glaucous 
screen and of a fine fan-shaped form, Coipared with the Sabals 
that form a trunk, these stemless species have little b 
though they look well as foliage plants in company with ¢ 
revoluta and Dioon edule.” The name “dealbatum” means 

i —S. Ghiesbreghiii, Flort., is very similar to S. um- 
“f ding to Nehrling.—S, glaucum, Hort., Piteher 

oa Mi cai 9, May possibly be meant for S. glancescens. 
NS. Tavan wie Lodd., according to Nehrling, “is a more up- 
right grower than 8. Blackburnianum, has a slender stem and 
the leaf-stalks are longerand thinner. The leaves have a bluish 
vreen color while changing to a fine dark green when 
they get older.” unknown.—S. Hoogendorpi, Hort., is 
cult. by Nehrling.—s. Jardanieum, Hort., Piteher & Manda, is 
possibly meant for S. Havanensis, sinee Sabal is an Ameri- 
can genus and is not known in Java.—S. longifolinm, Hort., 
according to Nehrling “has very numerous, long and slender 
Ivs. which are bright green above and suy ery be Ton- 
dipedunciulahin, Hort., according to Nehrling, a nless 
plant with smaller lvs. than those of 8. Mocini and Vv jong 
and slender stalks.” R oner adds that the lvs. are glaucous 
green, praiceps, Hort., according to Nehvling, “is very 
similar to S. wmbraculifera.—sS. Uresdna, Trelease. Trank 
Dor ss ft. high and upwards of 1 ft. in diam.: Ivs. glabrous, 
very glancous; petiole stout, concavo-conye 

{0in. long, nearly 1 in. wide and nearly 
about 40 in. long and wide, multifid, with 
fibers from the sinuses, the center arcnate 
single developed carpel, depre ea globose, 

» unarmed, about 
in. thick: 

34 in. or less in 
diam.,, edible, green, or when dry dingy brown and somewhat 
wlossy, the mesoearp then cottony: endocarp whitish straw- 
color, glossy within; seed polished, dark ehestnut-br 
labyrinthiform-mgose, much depressed, Sonora, Mexico, 
the VAGUE of Ures. De seribed and figured in vol. 12 (1901) 0 
Rept. Mo. Bot. Gard. “Prom the tayo mr oreo palmettos of 
the United States, S. Uresana differs marke Uy in its palo, 
very glancous foliage, and in the size of its fruit, which is of 
thrice the diameter of that of 8. Palmetto, and usnally a third 
larger than in S. Mexicana, with the former of which species 

SACCOLABIUM 

it agrees in having but one of the three carpels developed and 
fertile, while inS. Mexicana two or even all three are not in- 
frequently developed. Considering the extent to which this 

section of Mexico has been visited by collectors of seeds it 
would be remarkable if this attractive plant should not 
to be already in cultivation in European gardens.” Possibly 
already in cult. in this country. W. M. 

SABBATIA (Liberatus Sabbati, Italian botanist of the 
eighteenth century). Gentiandcew. About 13 species of 
Atlantic North American annuals or biennials with 
showy rose-pink or white fls. in summer or autumn. 
Fls. 5-12-merous, in cymes or terminating the branches; 
ealyx 5-12-cleft; corolla rotate, usually with a yellow 
eye, the lobes convolute in the bud; filaments rather 
short, filiform; anthers linear or elongate oblong, ar- 
cuate, recurved or revolute; yle 2-cleft or parted: 
eapsule globose or ovoid, thick-coriaceous or at first 

fleshy: seeds small, numerous. 
Sabbatias require a light, sweet soil. 

sown in fall or early spring. 
transplanted. 

A. Fils, 

B. Les. narrow-oblanceolate to linear. 

ce. Color of fls. rose to white: lus. 

brachiata, Ell. Stem but slightly angled, 1-2 ft. 
high: lvs. mostly obtuse, obscurely 3-nerved at the 
base: fils. showy, light rose to white, 1-1) in. across, in 
thyrsiform panicles, the lateral peduncles bearing usu- 
ally 3-fld. eymes; calyx-lobes narrowly linear, shorter 

Seed may be 
The plants are easily 

d-parted, rarely 6-7-parted, 

obtuse. 

or nearly equaling the corolla. May-Sept. Ind. to 
N.C. and south. B.B. 2:609. 

cc, Color of fls. white, fading yellowish: lus. acute. 

lanceolata, Torr. & Gray. Stem simple, 1-3 ft. high: 
lvs. about 1 in. long, shorter than internodes, acute, 

-nerved, the floral reduced to subulate bracts: 
about 1 in. across, white, fading yellowish; 
more than half the length of the corolla. 
Wet pine barrens, N. J. to Fla. B.B. 2:609. 

s. wider, cordate-ovatle, clasping. 

Pursh. Stem sharply angled, 1 
high: lvs. J-S-nerved: fs. fragrant, showy, light rose 
to white, in, across, in much-branched pyramidal or 
somewhat corymbose cymes; calyx-lobes linear, much 
shorter than the corolla, Rich, light soil in open fields. 
W. Canada to Fla. B.B. 2:610. 

AA. Fils. 5-12-parted, 

chloroides, Pursh. Stem truly biennial, 1-2 ft. high, 
often decumbent, loosely and sparingly branched above: 
lvs. oblong-lanceolate or the lower oblong-spatulate: 
fls. rose-purple, occasionally white, 2 in. aer showy, 
solitary on naked, somewhat panieculate peduncles; 
ealyx-lobes subulate-linear, about half the length of the 
patulate-obovate lobes of the corolla. Margins of pine 

barren swamps along the coast. Mass., Fla. B.B. 2:612. 

PF. Wi. BARCLAY. 

SACCHARUM (swechuron, old Greek name for sugar) 
Graminee, Species 12, in tropical regions, mostly of 
the Old World. Tall grasses with stout culm and ample 
panicles, the branches of which are many-jointed; the 
small, slender spikelets 1-fld., surrounded by long silky 

Differs from Erianthus in having the spikelets 
s. The most important species is the Sugar Cane, 

which is extensively cultivated in tropical and subtropi- 
eal countries for the production of sugar. Propagated 
by cuttings of the stem. Native country unknown, but 
probably cast Asia, Cultivated from time immemorial, 
for which reason many varieties have lost the power to 
produce bloom or at least to produce fertile seed. Rum 
is produced from the fermented molasses. 

officinarum, Linn. SuGar Cann. Stem 8-20 ft. high, 
1-2 in. thiek, third empty glume wanting. 

A. S. Hirencocr. 
SACCOLABIUM (name referring to the saccate label- 

lun). Orcehidadeow, [Epiphytie herbs with erect leafy 
stems inereasing in length by eontinued growth at the 
apex: lvs. distichous, le athery and fleshy, usually ehan- 
neled; inflorescence lateral, in the cultivated species & 

long, densely-d. cylindrieal raceme: fils. medium or 

BB. Lus 

angularis, 



SACCOLABIUM 

small; sepals subequal, free, spreading, the lateral pair 
not decurrent on the base of the column; petals similar, 
sometimes wider; labellum united with the base of the 
column, spurred, the mouth of the spur open; pollinia 
on a filiform stipe. About 20 species. Can be propa- 
gated by offsets and by eut-backs. Fresh stock is con- 

stantly imported. Heinnicw HasseLprina. 
This interesting genus embraces a number of pretty 

and distinet species from Borneo, Cochin China, India, 

vand Manila. They are closely allied to the genera 
Aérides, Phalwnopsis and Vanda, and require somewhat 
similar treatment, but do not always acclimatize them- 
selves as readily to urtificial cultivation unless given a 
location with more or less natural surroundings, though 
some of the more free-growing species, like S. ampul- 
lucewm, S. eunvifolitom, So caleste and ITendersoni- 
om, can usually be grown successfully in the Cattleya 
or Cypripedium department. The large-growing species 
with thick, succulent leaves require a warin, moist atmos- 
phere where the winter temperature can be retained at 
65° to 70° F. by night and about 75° during the day, and 
in the summer or growing season 10 degrees in advance 
of this. 

All succeed best when suspended from the roof in 
pans, baskets or on blocks where they can have free 
cireulation of air about them at all times, receive indi- 
rect benetit of the sun’s influence, which will harden 
their tissue, and where the compost may readily and 
frequently dry out, during the resting period especially. 
Grown otherwise the more succulent species, such as 
S. gigantewmn (a Vanda), make soft, weak tissue, which 
is susceptible to wet spot, a usually fatal disease. Clean, 
chopped sphagnum, freely interspersed with broken 
pieces of charcoal, is the most satisfactory growing nia- 
terial, and this should not be pressed in so firmly as to 
entirely exclude access of air to the roots, but the plants 
must always be firmly secured with pieces of charcoal, 
potsherds or other similar material, or securely fastened 
with copper wire to keep them in position, otherwise 
being more or less top-heavy they are liable to work 
loose, under which conditions they cannot become prop- 
erly established, 

Shading should be applied to the glass from February 
until November to break the sun’s direct rays, but dur- 
ing the balance of the year when the solar light is weak 
its direct influence will he found beneficial. In bright 
weather during the growing season the plants need a 
liberal supply of water, both at the roots and over the 
foliage, but during the resting period and in wet, in- 
clement weather, water and syringing must be carefully 
and sparingly administered. Judgment in this respect 
is very essential to the successful culture of these 
plants. The supply of Saccolabiums is kept up by fresh 
importation. These cultural directions apply also to the 

genus Rhynchostylis. Rover? M. Grey. 
A. Fils. rose-colored. 

Hendersonianum, Reichb. f. Dwarf: Ivs. +6 in. long, 
strap-shaped, subacute, distichous on the stems, but 
spreading in various directions: raceme upright, about 
as long as the lIvs.: fls. forming a cylindrical mass, 
bright rose, 23 in. across; dorsal sepals orbicular, con- 

eave, lateral ones larger, obovate-oblong ; petals obo- 
vate; labellum a blunt, straight spur with 3 teeth at the 
mouth, white. Borneo. B.M,. 6222. 

ampullaceum, Lindl. Fig. 2 Dwarf: stem 6-8 in. 
high, with 2 rows of lvs.: lvs. strap-shaped, channeled, 
apex truncate and dentate: racemes nearly erect, 4-6 in. 
high: fls. deep rose color; sepals and petals ovate, 
veined, spreading out flat; labellum linear-falcate, one- 
half as long as the petals; spur slender, straight. May, 
June. N. India. B.M. 5595. P.M. 13:49. J.H. III. 

—Var. Moulmeinénse, Hort., is a geographical 
variety with stronger growth and larger fls. 

AA. Fs. orange or sca rlet ange. 

curvifolium, Lindl. Stems short: lvs. linear, 8-10 in. 
long, 2-toothed at the apex: racemes somewhat droop- 
ing, 6 in. long, dense: fls. 1 in. across, bright orange 
scarlet; sepals and petals ovate to obovate, spreading; 
labellum orange, blade linear, truncate, spur obtuse. 
May, June. Burma. Java. B.M. 5326 (as S.miniatum). 

LH. 13:493. 
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cerinum, Reichb. f. Stem short, thick: Ivs. strap- 
shaped, obtusely 2-lobed: raceme dense, half drooping: 
fis. orange, with a paler spur; sepals oblong; petals 
ovate, Sunda Islands. 

AAA. Ils. white, spotled with blue. 

ceeléste, Reichb. f. Plant rarely 1 ft. high, with de- 
curved Ivs, and erect, deuscly fld. racemes 6-9 in. long: 
fis. white, with the front of the lip and the tips of the 
segments sky-blue; sepals and petals cuneate, oblong, 
obtuse; labellum rhomboid, spur compressed, curved. 
July, Aug. Siam. J.H. IL. 28:87. 

S. Blomei, Lindl.=Rhynchostylis retusa.— 8. giganteum, 
Lindl.=Vanda densiflora.-8. guttatian, Lindl.=Rhynchostylis 
retusa. — S. Harrisonianum, Hook. = Rhynchostylis violace 

2225. Saccolabium ampullaceum ( }5). 

var. Harrisonianum.—N. (lustre, Hort., probably=Vanda den- 
siflora, var. illustre.—S. preemorswim, Lindl.=Rhynuchostylis 
retusa.—S. rettsum, Voigt=Rhynchostylis retusa.—S. Rheedii, 

Wight =Rhynehostylis retusa,— NS. violdeemm, Reichb. f.= 
Rhynehostylis violacea. Heinrich HASSELBRING. 

SACRED BEAN of Egypt. Vymphuwa Lotus. 

SACRED BEAN of India. 

SADDLE TREE. 
dendron. 

SAFFLOWER. 

SAFFRON. 

SAFFRON, FALSE. 

SAFFRON, MEADOW. See Colchicum. 

Velumbo niccifera, 

Rare name for Tulip-tree, Livio- 

Carthamus. 

Crocus sativus, 

Carthamus tinctorius. 

Carthamus tinctorius. SAFFRON THISTLE. 
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SAGE (Salvia officinalis). For at least three cen- 
turies this shrubby, fibrous-rooted perennial from 
southern Europe has been widely cultivated in kitchen 
gardens for its aromatic, whitish green, wrinkled, oval 
leaves. These are arranged oppositely on ascending or 
decumbent branching stems which seldom exceed 18 in. 
in height. In early summer the upper parts of these 
bear generally blue, though sometimes pink or white 
flowers, followed by almost black spheroidal seeds borne 
in the open cups. The name Suleia is derived from 
salvo, to save, in reference to the plant’s use in ancient 
medicine; the name sage, from its supposed power to 
make people wise by strengthening the memory. qn 
modern medicine it is but little used. In domestic 
practice it is, however, credited with tonic, sudorific, 
carminative, anthelmintie and stomachie proper 
and is frequently used as a gargle for aphthous affec- 
tions of the mouth and phary Its pleasant, though 
powerful-smelling, bitterish leaves are used for flavor- 
ing sausages and some kinds of cheese, for seasoning 
soups and stews, but mainly for dressings with lus- 
cious, strong meats such as pork, goose and duck. 
Among culinary herbs it ranks first in America, being 

more widely cultivated than any other except parsley, 
which is more largely employed for garnishing than as 

a flavoring agent. When possible “the young leaves 
should be used fresh, for unless carefully dried they 
lose much of their aroma, which is due to a volatile 
oil and whieh even with careful curing rapidly dissi- 
pates. For best results the shoots should be gathered 
before flower-stems develop, because they are then 
richer and because later cuttings may be made. For 

drying upon a commercial seale, since this plan is 
thought to involve too much labor, the plants are cut in 
August if seed has heen sown early, and the stumps, if 

not too short, produce again in late autumn; or if grown 
as a secondary crop, which is the common way, they are 
eut only once—namely, in autumn. Plants grown from 
cuttings (see below) will often produce three crops in a 
season. Upon a small scale a warm, airy room is best 
for drying, the plants being either laid loosely upon 
racks or the floor, or hung from the ceiling and walls. 
Upon a larger seale a fruit evaporator with a steady 
eurrent of warm air at about 100° F. may be used. 
After drying, the leaves are rubbed to a powder and 
stored in air-tight vessels. 

Sage does best in an open, sunny aspect and a well- 
drained, mellow loam of medium texture, rich in humus 
and nitrogenous matter. Stable manure or a fertilizer 
containing potash, phosphoric acid and nitrogen should 
be applied hefore the plowing, if done in the spring. 
Fall plowing is generally preferred where Sage alone is 
to occupy the land. In each case plowing should be as 
deep as the surface soil will profitably permit. Thorough 
fining of the soil must precede, and clean cultivation 
follow planting, the plants being set in drills about 
15 in, apart and 10 in. asunder for manual cultivation or 
18-21 in. apart and 10 in. asunder for power cultivation. 
The former method is, as a rule, more profitable though 
more laborious. After harvesting (see above) if the 
bed is to be permancnt, northern plantations should be 
mulehed with marsh hay or other material free from 
weed seeds. For garden practice if is common to divide 
the clumps biennially, since the plants become straggling 

SAGE 

if left longer. Upon a commercial scale, however, it is 
better to rely upon cuttings or seedlings. Propagation 
may be effected by seed, cuttings, layers or division. 
Seed, the vitality of which lasts three years, may be 
drilled thinly in flats in greenhouse, hotbed or ecold- 
frame in early spring; or out of doors, as soon as the 
ground becomes dry enough, in specially prepared beds 
of fine soil, covering them about ' in. deep. In the 
former case the plants must be prieked out and hard- 
ened off to render them stocky and hardy before trans- 
planting; in the latter, they are taken directly to the 
field. This operation may be performed from mid-June 
until late July, the plants being not Jess than 2-3 in. 
tall. The former method, which is eonsidered the 
better, is the common commercial practice. Cuttings 
may be of mature or of immature wood. With each, 
shade and moisture are essential to success. Mature 
wood cuttings, made in early spring, should be ready 
for the field in less than six weeks; immature, taken 

SAGITTARIA 

from outside shoots just before they would form 
blossom heads, are left in the cutting bed until the fol- 
lowing year. Such plants are usually more prolific 
than those grown from mature wood or from spring 
seedlings, and are, therefore, best when Sage alone is 
to oceupy the land. But w hen it is to follow some early 
vegetable, mature wood cuttings or seedling plants will 
peobably be found best, though little or nothing can be 
cut before September. As practiced by market-garden- 
ers in the vicinity of New York of the above 
methods has its advocates, but prac tically all agree upon 
the plowing and harrowing of the ground in June or 
July after harvesting an early crop, such as beets, cab- 
bage or peas. About twice in the three weeks "after 
setting the plants the field is raked to destroy sprouting 
weeds and to keep the surface loose, after which, if 
well done, but slight hoeing is necessary. In Septem- 
ber, when the phints crowd each other, each alternate 
plant or row of plants is cut for sale and the remainder 
allowed to fill the space. At the first cutting each plant 
should make about two marketable bunches; at the 
second at least three. This practice not only insures 
plants full of leaves at each cutting but at least double 
the quantity in the end. 

In America the green, broad-leaved varieties are in 
far greater demand than the colored and the narrow- 
leaved kinds. The best variety known to the writer is 
Holt Mammoth, which is exceptionally prolific of large 
leaves. It is said to produce no seed. I, G, Karns. 

SAGE BRUSH. 

SAGE, JERUSALEM. 

SAGENIA (derivation unknown). Polypodidcew. A 
genus of ferns, mostly of large and coarse habit, with 
superior reniform or heart-shaped indusia fixed by the 
sinus, as in Dryopteris, but with veins uniting freely to 
form areoles with free included veinlets. About 25 
species are known, largely from the East Indies, a few 
from tropical America. 

decurrens, Presl. Leaf-stalks narrowly winged from 
a creeping rootstock: lvs. 2-4 ft. long, 1 ft. or more 
wide, cut down to a winged rachis and with 4-8 pairs of 
pinne 6-12 in. long, 1-2 in. wide: sori large, in two 
regular rows between the principal veins. India to 

Polynesia. L. M. UnpERWwoop. 

Species of Artemisia. 

See Phlomis. 

SAGINA (Latin, fatness; perhaps alluding to the 
forage value. Caryophylldcee. PEARLWORT. About 
8 species of annual or perennial tufted herbs, mostly 
from the temperate regions of the world. _ Lvs. 
awl-shaped: fis. small, usually comparatively long- 
stemmed; sepals 4-5; petals 4-5, entire or slightly 
emarginate, minute or none; stamens equal in number 
to the sepals or twice as many: ovary 1-loculed, many- 
seeded: styles of the same number as the sepals and 
alternate with them. 

subulata, Wimm. (S. pilifera, Hort. Spérgula pil- 
ffera, Hort. Spérgula subuldta, Sw.).  PEARLWORT. 
An evergreen, hardy, densely tufted little plant, cov- 
ering the ground like a sheet of moss: lvs. very small, 
stiff, aristate on the margin, linear: stems branching 
and creeping: fils. white, studded all over the plant on 
long,very slender peduncles. July-Nept. Corsica. R.H. 
1896, p. 485. R.B. 20: —Var. aurea has lvs. marked 
with yellow. A good rock- -plant in shady places. Cult. 
similar to Arenaria. Prop. by division. 

F. W. Barcuay. 

SAGITTARIA (Sagitia is Latin for arrow). <Alis- 
macew, ARROWHEAD. A small genus of very variable 
aquatic plants, the number of species depending on the 
point of view of eac author. Nearly or quite 100 spe- 
cific names oecur in the genus, but Micheli, the latest 
monographer (DC. Monogr. Phaner. 3) reduces the 

species to 13, four of which are doubtful. In his mono- 
graph of the American forms (6th Rep. Mo. Bot. Gard.) 
dared G. Smith admits 21 species. The present ten 
deney amongst American writers is to recognize several 
rather than few species. In common with most aquatic 
plants, they are widely distributed. They occur in 
many parts of the world, in both temperate and tropical 
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regions. Most of the species have arrow-shaped leaves, 
whence the name. They are useful for foliage ettects 
in bogs and shallow pone and also for their white 
buttercup-like flowers, which are borne in successive 
small whorls on an ereet scape. They are mostly used 
for colonizing in the open, but 8. Monteridensis—now 
the most popular species—is grown in indoor aquaria or 

2226. Common Arrowhead—Sagittaria latifolia (x 1s), 

Commonly known as 8. variabilis. 

plunged in open ponds inthe summer. The arrowheads 
are perennials of easy culture, although likely to be 
int d with aphis. Prop. by division, or sometimes 
by seeds. 

Plants of mostly ect habit, the Ivs, and seapes aris- 
ing from more or le tuberous or knotted rootstocks: 
lvs. typically arrow-shaped, with long basal lobes, but 
sometimes long and linear: fls. imperfect, moncecious 
(staminate fls. usually in the uppermost whorls) or di- 

ious, with 5 white broad petals and 3 small greenish 
sepals, the stamens and pistils numerous, the latter 
ripening into small akenes: inflorescence composed of 
suecessive whorls of 3-stalked fls, Sometimes the lvs. 
are floating. 

A. Sepals of pistillate fils. (usually in the lower 
whorls) erect after flowering, and the pedicels of 
these fls. thick: carpels not glandular. 

Montevidénsis, Cham. & Schlecht. Grant ARROW- 
HEAD. Very large, sometimes growing 6 ft. tall, with 
leaf-blades 1-2 ft. long: Ivs. arrow-shaped, with long, 
diverging, sharp basal lobes: fis. very large (2 to nearly 
3 in. across), the rounded petals white with a purple 
bloteh at the base. Argentina to Brazil, Chile and Peru. 
B.M. Gn. 27:473. IH. 31:543.—First known as a 
cult. plant from seeds sent to England in 1883 from 
Buenos Ayres by John Ball. It is now a popular plant 
for aquaria and lily ponds. Tender to frost. is spi It is 
ingly naturalized in the southern parts of the U. $., on 
both the Atlantic and Pacific sides, 
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AA. Sepals of pistillute fs. reflered after flowering: 
pedicels of these tls, slender: carpels somewhat 
glandular, 

B. DBracts at buse of whorls united, as if only 1. 

pusilla, Nutt. (8. vdtans, in part. S.subuldte, Bueh.). 
Slender and simple, usualy only a few inches high: 
Ivs. Hinear or narrowly oblanceolate, rigid: fs. few, 
usually in] whorl, white, 's-"4 in. across, the filaments 
broad. N.Y. to Ala, along the coust.—Offered by 

dealers in native plants, : 

BB. Bracts 3. at base of the whorls. 

ce. Les. usally distinetly sagittate, 

latifolia, Willd. (S. earidbilis, Engelm. S. sagitte- 
folia, var. varidbilis, Michx.). Fig. 2226. Very variable 
in stature and shape of Ivs., ranging from a few inebes 
to S-# ft. tall: Ivs. mostly broad-sugittate with long 
basal lobes, but running into very narrow forms: fis. 
clear white, wbout 1 in. across, usually moncecious, the 
filaments slender: akene winged, with a lateral or ob- 
lique beak. Conamon everywhere in margins of ponds 
and lakes, and offered by dealers in native plants for 
colonizing in bog gardens and in lily pouds. 

sagittefolia, Linn. OLnp Wortp ARROWHEAD. 
Rhizome thick and tuberous, stolon-bearing: Ivs. brond 
and sagittate, very variable in form and size: scapes 

erect, simple or branched, overtopping the lvs.: bracts 
narrow-ovate, free or slightly connate at base, shorter 
than the pedicels: petals large, white; filaments gla- 
brous: akene nearly or quite orbicular and in this re- 
spect differing from the allied American species. 
Throughout Europe and Asia. —By some authors the 
American S. latifolia and others are considered to be 
con-specitic. There is a form with double fils. (var. flore- 
pleno, Hort. S. Japonica, Hort.). 8S. Chinensis of most 
trade lists is apparently one of the many forms of this 
species. There appears to be another §, Chinensis in 
the trade, with lan ate Ivs., the botanical position of 
which is undetermined. 

CG. Us, 

D. Filaments slender, tapering upward, cobwebby. 

usually oblong or linear and not sagittate, 

lancifolia, Linn. Erect and somewhat rigid, glabrous, 
the scape sometimes reaching 5 ft.: lvs. lanceolate to 
narrow-oblong to nearly linear, nerved from the thick 
midrib: fls. white, in several whorls. Swamps, Del. to 
the tropies. 

pp. Filaments abruptly broadened. pubescent. 

graminea, Michx. Erect and simple, glabrous, 2 ft. 
orless high: Ivs. reduced to phyllodia, flat, broad-linear 
to lanee-elliptic, pointed: fls. small, white, in 2 or 3 
whorls. | aS Aah Be 

SAGO PALM. Consult Cycas. 

SAINFOIN, or SAINTFOIN. 

ST. ANDREW’S CROSS. 

Onobrychis viciefolia, 

alseyrum Crusr-Andren, 

ST. DABEOC’S HEATH. 

ST. GEORGE'S HERB. 

See Dubacia, 

Vuleriana officinalis, 

ST. JOHN’S BREAD. 

ST. JOHN’S- WORT. 
phoricarpus, 

Ceratonia Siliqua, 

See Hypericiam ; also Sym- 

ST. PATRICK’S CABBAGE. Swrifraga wmbrosa. 

ST. PETER’S-WORT. Aseyruim stans. Also applied 
to species of Hypericum, Primula and Symphoricarpus. 

SAINTPAULIA (from the discoverer of the plant, 
Baron Walter von Saint Paul). Gesuerdcea. USAMBARA 
VIoLET. A monotypic genus from eastern tropical 
Africa, where it was found growing in wooded places in 
fissures of limestone and granite rocks, in rich, light 
soil. It is astemless hairy perennial herb with short- 
petioled ovate or oblong-cordate Ivs. 1-2 in. long and 
nodding blue fls. 1 in. across, borne in stout peduncled 
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few-fld. cymes: sepals 5-7, linear, obtuse, erect, green; 

corolla sub-rotate, the tube shorter than the sepals; 

limb 2-lipped, the upper lip 2-lobed, and much the 

smaller, the lower spreading, all lobes rounded, con- 

cave, ciliolate; stamens 2, inserted in the contracted 

mouth of the tube; filaments short, stout: ovary ovoid, 

hirsute; style filiform; stigma purple: seeds many, 

very minute. One of the choicest of blue winter-flower- 

ing plants. First bloomed in cult. in 1893, 

ae 2227. Saintpaulia ionantha (X }.). 

A young plant just coming into bloom. 

AFRICAN VIOLET. Usam- 
B.M. 7408. Gn. 47:1002. 

R.H. 1893, p. 321. G.M. 37: 
. Century Book of Gardening, 311. 

—Of its propagation and culture G. W. Oliver says: 
«The end of March is a good time to propagate, when 
the ripened leaves should be cut off with about an inch 
of the stalk attached, and inserted in the sand bed, cov- 
ering only a small part of the leaf-blade. The sand 
should not be kept too wet during the process of root- 
ing. Their propagation from seed and general culture 
is similar to that of Gloxinia. The plants may be flow- 
ered the entire year or given a period of rest by partly 
withholding water.” F. W. Barcuay. 

SALAD PLANTS. The principal salad plant in 
America is the lettuce, which is used exclusively, but 
not always expertly, for salads. For full directions for 
growing lettuce in the garden and under glass, see 
Lettuce, Next to lettuce the best known salad plant in 
this country is probably endive, which is excellent, 
especially when well-blanched plants are to be had in 
the winter. (Chicory is much like endive, as regards its 

treatment eitherinthe garden or in the salad dish. Like 
endive, it is frequently seen in the larger city markets. 
The common dandelion should be mentioned in this 
category. When forced and blanched it makes a salad 
fit for the most cultivated epicure. For ordinary home 
cultivation and use, however, the common garden cress 
(Lepidium sativum, not water cress, nor upland cress) 
ranks next to lettuce in value. Its rapid growth and 
high flavor equally recommend it, This plant is said to 
be a great favorite in English gardens and forcing 
houses, where it is grown in mixture with white mustard 
and is pulled very young and eaten roots and all. Corn 
salad is another plant sometimes grown in gardens and 
used for salad-making. It is most acceptable to those 
who do not relish the pungency of mustard and cress. 
Ciyes is used by many people as an ingredient of let- 
tuce and other salads; also young onions. Many other 
plants are used in various places and by various per- 
sons for salads. 

Besides the salad plants proper, many vegetables are 
used in a cooked or ruw condition for salads. Such are 
cabbage, cauliflower, brussels sprouts, potatoes, lima 
beans, beets, Jerusalem artichoke, ete. With salad 
plants may also be included pot-herbs, or “greens.” 

SALIX 

The plants especially to be mentioned in this cate- 

gory are Swiss chard, beet tops, spinach, kale, endive, 
and mustard. Many other plants find occasional or 
local favor. See Greens. 

The only general cultural directions which can be 

given for salad plants are that blanching is often desir- 

able and a quick unchecked growth is always a requisite. 
An abundance of rapidly available fertilizer and plenty 
of water are therefore to be insisted on. A warm, 
light soil, in the best mechanical condition, is nec- 

essary for the same reasons. F. A. Waven, 

SALICORNIA (Latin, saif and horn; saline plants 

with horn-like branches). Chenopodidcew, Guass- 

wort. MARSH SAMPHIRE. A genus of about 8 widely 

seattered species of leafless seashore herbs, hardy or 

tender, annual or perennial. This and other chenopods 

which grow in large quantities in the Mediterranean re- 

gion were formerly used in making soap and glass, as 
they yield a large percentage of soda. The ashes of such 
plants were known to the trade as barilla. The species 
have probably never been in cultivation and have no 
horticultural interest. 

SALISBURIA. See Ginkgo. 

SALIX (ancient Latin name of willow). Salicdcee. 
Witiow. A genus of trees and shrubs characterized 

by simple lvs.: bads with a single bud-scale: lvs. in 

lax scaly spikes (aments): the fls. subtended by a single 
entire scale and nearly or quite destitute of perianth; 
the staminate fl. with 1, 2, or 3-6 stamens; the pistil- 
late fl. of a single pistil composed of 2 carpels and 2 
more or less divided stigmas; at maturity the pistil 
dehisees, setting free the small appendaged_ seeds. 
The wood is light, soft and diffuse porous. For the 
staminate and pistillate flowers of Willow, see Figs. 831 
and $33, Vol. I]. The catkins or “pussies” are also 
shown in Figs. 2228 and 2229 herewith. 

The role that the Willow plays in the north temper- 
ate regions is to a certain extent analogous to that 
of the Eucalyptus in subtropical regions in that it 
flourishes in wet ground and absorbs and transpires 
immense quantities of water. It has been used to plant 
around cesspools for sanitary effect. But while most 
of the species occur spontaneously in wet ground or 
along stream banks, the Willows may be cultivated in 
various situations. The White Willow (S. alba) has 
been used very effectively to fix stream banks against 
erosion. Figs. 2230, 2231. Its root system is very 
extensive and when well established withstands the 
effect of heavy rapid streams as well as wave action. 

All species are readily propagated by cuttings. It 

has been suggested that the brittleness at base of twigs 

of some species, notably the Black Willow (S. nigra), 

2228, Staminate catkin i 2229. Pistillate cat- 

of Salix discolor. : kin of Salix dis- i} 

Natural size. ' color. Natural size. 

is an adaptation to facilitate naturally the distribution 
of the species. Certain it is that twigs broken from 
the tree by the wind are carried down streams and, be- 
coming anchored in the muddy banks, grow there. It is 
one of the most aggressive trees in occupying such 
places. 



2230. White Willow ona stream, holding the bank 

from washing. See No. 6. 

The genus is represented by species in both conti- 
nents, It is, however, much more abuudant in nerth 
temperate regions than in south. In the frigid regions 
are several species. Suldir arctica and several allied 
species are among the few woody plants extending 
into eXtreme arctic regious. The arctic species are 
among the most diminutive of woody plants, As one 
goes south the species jnerease in size. Some of the 
species of north temperate, tropical and south temperate 
zones ave large trees. The arborescent species all form 
wood very rapidly. Specimens of White Willow which 
may not be of great age look venerable from their great 
thickness. The wood is light in weight and color, tinely 
and evenly porous. The wood has been extensively 
used in the manufacture of gunpowder. It Las also 
been used for many other purposes. Certain specie 

have fur many years been extensively cultivated in Eu- 
rope tor materials with which to manufacture baskets. 
S.cviminalis appears to be the favorite species for this 
purpose. Basket Willow is now extensively cultivated 
in central New York, and cousiderable manufacturing 
of this material is done there. 

As ornamental trees the Willows present little variety. 
The bright yellow catkins of some species are attractive 
in spring. They are considerably used as “nurse trees” 
for slower growing trees that require partial shade 
while young. The red and yellow branches of certain 
Willows are very bright and cheering in winter. The 
weeping forms are very popular, but they are often 
planted with little sense of fitness. The cultural re- 
marks under Popilus will apply to Willows. 

Willows are rarely propagated from seed. The seeds 
are very small and contain a green and short-lived 
embry A very short exposure of the seeds to the air 
will so dry them out that they will not germinate. The 
safest way to secure seedlings is to plant the seeds 
as soon as the capsule opens. Many hybrids have 
been described based on specimens found in nature that 
presented characters intermediate between recognized 
species. Artificial hybrids have also been made 1 
many species. The diacious habit of the specie 
to facilitate cross-pollination, and it seems probable 
that the intermediate forms so frequently met with and 
designated in the monographs as varieties are natural 
hybrids. Upwards of one hundred hybrid Willows 
have been described as growing in Europe. Although 
as many or even more species occur in America, fewer 
hybrids have been detected here. The hybrids de- 
seribed as growing in America are for the most part he- 
tween native species and those introduced from Europe. 
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2231. Same tree as in 2230, in summer dress. 

alba, 6. 
amygdaloides, 

annularis, 8. 
argented, 6. 
argophylla, 11. 
aurantiaca, 7. 

aurea, 7, 
Babylonica, 8. 

Bebbiana, 14. 
blanda, 7. 

Britzensis, 7. 
candida, * 
Capt 
cord: 
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Euphratica, 
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INDEX. 
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6. longifolia, 10. Sitchensis, 2 
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2232. Old roadside trees of Salix alba. 
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BB. Stumens 2 or 
co. Large trees ....... 5. fragilis 

6, alba 
7. vitellina 
8. Babylonica 
9, elegantissima 

Sth NTWRUDS ae esals 10. interior 
11. argophyla 

aa. Seales of ament black 

above, persistent. 

Mostly shaubs. 
B. Sfamens 2. 

c. Capsules hairy. .12. Caprea 
13. discolor 
14. Bebbiana 
15. humilis 
16. tristis 
17. sericea 
8. petiolaris 
9. viminalis 

20. candida 
cc. Capsules glabrous.21. myrtilloides 

2°. cordata 
23. irrorata 

. incana 

. purpurea 
). Sitchensis 

BB. Sfamen 1 

nigra, Marshall. Buack Witniow. Fig. 
3. Tree, 30-40 ft. high: bark flaky, often 

becoming shaggy: twigs brittle at base : 
buds small: Ivs. lanceolate, green, both sides 

finely and evenly serrate: aments 1-2 in. long; 
seales oblong, deciduous; stamens 3-6: ovary 

ovate-conical, glabrous; style short but dis- 

tinet. E. N. Amer. Var. faleata, Pursh. 
Luvs. elongated, narrow and faleate. Var. 
péndula is cult. 

2, amygdaloides, Andersson. PEACH-LEAF 
Wittow. Tree, 30-40 ft. high: bark longi- 
tudinally furrowed, less inclined to be flaky: 

Ivs. broader, glaucous beneath, on rather 
long, compressed petioles : aments loosely 
fld.: ovary lanceola eal; style very 
short. Central and western N. ‘mer, 

lucida, Muhl. Shrub or low, bushy tree, 
6-15 ft. high: branches yellowish brown and 
highly polished: buds la flattened and 
recurved at the apex: lvs. , broadly lan- 
ceolate-acuminate, serrate, dark green, shin- 

ing above: aments large, appearing with the 
Ivs.; scale pale green, deciduous ; stamens 
4-5: ovary pedicelled, rather obtuse, glabrous. 
BE. N. Amer.—A beautiful plant, deserving of 
more extensive cultivation. 

4. pentandra, Linn. (S. lanrifolia, Hort.). 
Bay-LeAr or LAUREL-Lear WiLLow. Shrub 
or small tree, 8-20 ft. high: branches chest- 
nut color: lys. large, elliptic to broadly ob- 
lanceolate, acuminate, shining and dark green 

above, paler beneath; aments appearing after 
many of the lvs. are fully developed, not 
conspicuous. Europe and Asia, 

5. fragilis, Linn. (S. viridis, Fries. S. Rus- 
sellidua, Sm.). Brirrne Wittow. Pig. 2233. 
Tree, 50-60 ft. high, excurrent in habit and 
of very rapid growth: branches brown, ob- 
liquely ascending: buds medium size, pointed: 
Ivs. large, lanceolate, acuminate, glabrous or 

slightly hairy when young, searecly paler be- 
neath, glandular serrate: aments appearing 
with the lvs. (the staminate tree rare in 
America), seldom bearing good seed, slender; 

scales deciduous. Tu., N. Asia. Gn. 19, p. 
517; 55, p. 89.— Frequently cultivated and 
also growing Spontaneously in many places. 

A company of promoters induced many Amer- 
ican farmers to plant hedges of this Willow 
some lifby years ngo. Many of these oceur 
now throughout the country, the trees being 
40-50 feet high. A stake cut from a tree and 
driven in the ground will soon establish it- 

Re aieen ten 

2233. Leaves of Wil- 

x 4). lows ( 

. Salix petiolaris ; 
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self and grow into a tree. Var. decipiens: 
Hotfm. Twigs yellow: buds black in winter: 
Ivs Probably a smaller and brighter green. 
hybrid with another species. 

6. alba, Linn. Wuire WinLow. Fig. 2234 
also 2230-2. La tree, with short and thick 
trunk, not excurrent in habit: branches yel- 
lowish brown: Ivs. ashy gray and silky 
throughout, giving a white appearance to the 

whole tree, 2-4 in. long, elliptical. Eu. Gn. 
55, p. 87 Heretofore associated with the 
next species, from which it differs in color 

of twigs and vesture and color of Ivs., as also 
in its general habit. It is only occasionally 
seen in America and has been known as 8. 
alba, var. arygentea, S. splendens, Bray, and 
S. vegalis, Hort. These forms, not easily 
distinguishable from one another, can be 
readily distinguished from the following spe- 

7. vitellina, Linn. (S. bliinda, Anderss.). 
YELLOW WILLOW. Becoming a very large and 
venerable appearing tree, the rather short 
trunk often 4 ft. or more in diam. It is often 
pollarded. The crown is deliquescent and 
rounded in outline. Branches yellow: lvs. 
silky-bairy when young, glabrous when ma- 
ture, glaucous beneath, the whiteness inten- 
sified after the lvs. fall. Aments appearing 
with the leaves. Abundant in E. N. Amer. 
Mn. 8, p. 23 (erroneously as S. alba).—Dis- 
playing many variations, the most obvious of 
which ure: Var. atrea, Salish. (var. auran- 
tiaea, Hort.), branches golden yellow, espe- 
cially just before the leaves appear in spring. 
Var. Britzénsis, Hort., bark red. These as 
well as other choice varieties are grafted. Var. 
péndula. S.H. 2:361, 371. Gn. 55, pp. 15, 22. 

8. Babylonica, Linn. (S. péndula, Moench). 
NAPOLEON’s WILLOW. Fig. 2234. A tree of 
weeping habit, 30-40 ft. high, with long, slen- 
der, olive-green branches; buds small, acute: 
Ivs. 2-6 in. long, attenuate at base and apex: 
aments appearing with the lvs., slender, the 
pistillate green: capsule small, 1 in. long. 
Caucasus, Gn. 1, p. 371; 34, p. 527; 39, p. 
72; 55, p. 92. 8.H. 1:261.—Long known in 
cultivation and often grown in cemeteries. 
Several forms recognized, some of which 
may be hybrids: Var. atrea, Hort., branches 
volden yellow. Var. annularis, Forbes, Ivs. 
twisted back so as to form a sort of ring. 
Var. dolorosa, Rowen. Wisconsin WEEPING 
Wititow. Lys. glaucous beneath; bardy far- 
ther north. Var. Sdlamonii, Hort., more vigor- 
ous and upright in habit, a form originating 
in France. Gn. 55, p. 19. S.H. 2:373. 8S. 
Sulmonii of one catalogue is perhaps an error 
for this. Var. Japénica, Thunb., Ivs. more 
decidedly toothed; aments longer and looser. 

9. elegantissima, Koch. THURLOW’s WEEP- 
ING Winttow. Tree with more spreading 
habit and larger crown than S. Babylonica: 
branches long and pendent, yellowish green, 
sometimes blotched with brown: appears to 
be more hardy than S. Babylonica. Japan. 

g 5,p.24. S.H. 363. BR. Sieboldii, Hort., 
is this species or is closely related. 

10, intérior, Rowlee (S. rvbra, Rich, not 
Huds. WS. longifolia, Muhl., not Lam. 8. 
fuvidtilis, Sargent and other recent authors 
in part). Fig. 2234. Varying in stature from 
alow shrub to a small tree, usually growing 
along streams and lake shores: twig . smooth 
and brown to densely tomentose and gray: 

buds plano-conyex, with an obtuse and 
rounded apex, very small: Ivs. nearly or quite 
smooth, sparsely canescent to extremely ca- 
nescent, sessile, linear-elliptical, remotely den- 
tate, the teeth narrow, sometimes quite spin- 
ulose: stipules conspicuous, ear-shaped, ob- 
securely denticulate, deciduous: aments of 
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late spring on short lateral peduncles, which 
bear 4-6 Ivs., those borne later in the season 
on much longer leafy branches, very loosely 
fHd.: tls. fascicled in elusters of 2-5 on the 
2 a distinct interval between the fascicles, 
first appearing in May and often bearing a 
second set of aments in early summer; scales 
usually glabrous or somewhat hairy toward 
the base, narrowly oblong, yellowish, decid- 

uous after Howering: filaments crisp hairy 
below, smooth above: capsules sessile, 
clothed when young with appressed silvery 
hairs, becoming nearly smooth at maturity: 
stigmas short, sessile. Ceutral N. America. — 
The pistillate ament, lax at anthesis, becomes 

more so as the capsules mature, and by this 
character the species can easily be distin- 
guished from related species. 

ll. argophylla, Nuttall (8. longifolia, var. 
Se Anderss. oS. flavidtilis, var. cr 

gophylla, Sargent. S. Hindsidna, Bentham). 
Tree or Tee re shrub, 12-18 ft. high, forming 
dense thickets but not growing in clumps: 
branches nearly glabrous and exceedingly 
tough: bark turning from brown to bright 

yellow or orange just before blooming, mak- 
ing a thicket of it a most conspicuous ob- 
ject: Iws. narrowly lanceolate, closely sessile, 
entirely or rarely minutely and remotely 
denticulate, clothed equally on both sides 
with an appressed silky pubescence, which 
more or couceals the veins; stipules 
obsolete: seales oblong and obtuse in the 
staminate ament, narrower and more acute in 
the pistillate; lower half of the filament 
densely crispy hairy: capsule lanceolate, coy- 
ered with straight appressed silky hairs. 
closely sessile: stigmas sessile; mature cap- 
sule often nearly glabrous.—Occasionally the 
leaves remain upon the plant over winter, 
the young shoots appearing in their axils in 
spring. Ament surpassed in length by its 
leafy peduncles: appearing in May in Ore- 
gon and northern California and flowering in- 
termittently all summer. This species is dis- 
tinguished by its narrowly lanceolate, entire 
leaves, stipules, small and rather 
narrow atents, erose seales and hairy cap- 
sules. S. argophylla occurs on the Pacitie 

slope from southern California to British 
Columbia. It is a western representative 
of the long-leaved Willows. Not advertised, 
but a beautiful species common along streams 
and irrigation ditches. 

12. Caprea, Linn. Goar Writow. Fig. 
A small tree, 12-25 ft. high, with up- 

right branches: lvs. large, 2-5 in. long, 1-3 
in. wide, rounded or subcordate at base, ru- 

less 

obsolete 

gose, very Variable: aments appearing before 
the lvs., large and showy, especially the stam- 
inate ones. Eu. <Asia.—The typical form 
often occurs in yards where it las sprouted 
from the stock upon which the more popular 
but scarcely more ornamental variety, pend- 
vlad, has been grafted. Var. pendula, Hort. 
KILMARNOCK WILLow. Dwarfed form, grafted 
on stock about + ft. high. and forming a 
weeping shrub. Often planted in yards, SN. 
multinérvis is sup se to be a hybrid, and 
eg vably belongs with S. Caprea, S. Caprea, 

var. tricolor, Hort., is said by FW. Kelsey 
to be a round-headed tree, with “tricolored 

foliage.” S. palmefolia, Hort., is said by F. 
W. Kelse to be of vigorous growth, with 

large, deep green lys. and reddish purple 
x young: wood. 

. discolor, Muhl. 
2, a A shrub or 

Pussy WinLow. Figs. 
: short-trunked 

tree, 10-20 ‘tt. high: buds very large and nearly 
black: lvs. smooth and bright green above, 
whitish beneath, irregularly crenate-serrate: 
aments appear early in spring, before the 
lvs., closely sessile, enveloped in long, silky 

2234. Leaves of Wil- 
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hairs. E. N. Amer. — Worthy of more ex- 
tended cultivation and thriving in dry ground, 

14. Bebbiana, Sarg. (SN. rostrata, Rich.) 
Fig. 2254. A small tree, 10-20 ft. high, with 

short but distiuet trunk: buds of medium 
size, conical, brown: Ivs. dull green and 
downy above, prominently veined and hairy 
beneath: aments appearing with the lys., the 
staminate beautiful golden when in flower: 
seales narrow and shorter than the pedicels: 
capsules long rostrate. E.N. Amer.— Prefers 

soil and can be used to good advantage 

against walls and in rockeries. 

15. humilis, Marsh. Prarrre Wittow. A 
shrub, 3-8 ft. high, varying much in stature, 
and in ze and shape of Iws.: branches 
hairy: Ivs. oblanceolate to oblong, nearly en- 

tire, more or revolute: iments densely 
and many-fld. E. N. Amer.—Grows in driest 
situations, 

16. tristis, Ait. Dwarr Wittow. 
nue A diffuse shrub, 1-11. ft., with 
deep-set root: branches gray, slender: 
small, Loin. long, linear - lanceolate, 
short-petioled: aments small and rather few- 
fld.: stamens orange-red. E. N, Amer. 

17. sericea, Marsh. Siuky Wittow. A 
shrub usually 4-8 ft. high, diffusely spread- 
ing from base: branches often reddish: buds 
obtuse and rounded at apex, cylindrical: lvs. 
very silky beneath, sometimes becoming less 
soat maturity: aments densely fld., appe 
ing with the lvs.: stamens often orange red: 
capsules short-pedicelled.ovate-oblong, nearly 
truncate at apex. Northeastern N. Amer. 

18. petiolaris, Sm., not Hort. Fig. 2233. 
low shrub, 3-5 ft. high: branches slender, the 
whole plant much slenderer than S. sericea, 
with which it frequently grows: buds smaller 
and more pointed: Ivs. only slightly silky 
When young, soon glabrous, more evidently 
toothed: aments rather loosely fld.: capsules 
rostrate and pointed, distinctly pedicelled. 

less 

Central and northeastern N. Amer.—WS. petio- 
laris of the trade is S. tneana, 

19. viminalis, Linn. Oster Wintitow. A 
shrub or small tree, 10-20 ft. high : branches 
slender and straight: Ivs. linesr-lanceolate, 
beautifully silvery, £10 in. long; margins 

mnents appearing before the 
lvs., golden yellow. Eu. Asia.—Most often 
seen in plantations for basket material, for the 
production of which the plants are cut near 
the ground every year. Willow culture in 
experienced hands is often profitable. (For 
details, see Simpson, Osier Culture, Bull. 1£ 
Div. of For., U. 8. Dept. Agric. 1898.) This 
species does not thrive in this country as well 
as in Europe. 

20. candida, Fluegge. Hoary Witiow. Fig. 
283. A shrub, 2-5 ft. high: young branches 
hoary, becoming smooth and red with age: 
buds reddish, rounded at the APES lvs. lan- 
ceolate or linear-lanceolate, 2-4 in. long, dark 
vreen and wrinkled above, covered below 
with dense white tomentum, revolute: amenuts 

sessile, appearing before the Ivs.: staminate 
of reddish capsule densely white woolly, with 
red style and stigmas. N. Amer.—This spe- 
eies hybridizes freely with S. cordata, and 
seyeral natural hybrids have been deseribed, 

. myrtilloides, Linn. Fig 3. A shrub, 
. high, with rather slender brown twigs: 

Is: oli long or elliptic-obovate, usually obtuse 
at both ends, ue and smooth, reticulate- 
veined: ameuts rather few-fld.: capsules red- 
dish, glabrous. N.E.N,. Amer.and Eu. Usu- 

revolute, entire: 

ally grows in cold peat bogs.— Probably not 
in eult. The plant sold under this name is 
probably some form of S. purpurea, which 
S. myrtilloides closely resembles in general 
appearance, 
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22. cordata, Muhl. (S 
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vigida, Muhl.). Heart- 
LEAVED WintLow. Fig. 2286. A large shrub or sniall 
tree, 10-30 ft. high: branches stout: buds large, flat- 
tened against the branch: Ivs. oblong-lanceolate, green 
on both sides, finely ate, glabrous and rather rigid 
at maturity: wnents rather slender, appearing with the 
lvs.: capsules elabrous, greenish or brownish. N. 

2235, 

Amer.—Thisisavariable species and undoubtedly some 
of the forms included in it are hybrids; several sup- 
posed natural hybrids haye been described. Var. pén- 
dula, Hort., is a decumbent form. 

23. irrorata, Anders. CoLorapo WiLLow. A dense 
diffuse shrub, 8-12 ft. high: branches stout, covered 

with a white bloom: buds large: lvs. linear-lanceolate, 
34 in. long, t in. wide, green above, glaucous beneath, 
undulate seri > aments all appearing before the lys., 
sessile, very densely fld.; staminate golden yellow: cap- 
sule glabrous, nearly sessile. Rocky Mts. 

24. incana, Sehrank. (S. petioldris and S. vosmarini- 
folia ot Amer. gardeners, but not of botanists). Shrub 
or small round-topped tree, with long, slender branches: 
Ivs. linear, revolute, 2-5 in. long, very narrow, green 
above, white-tomentose beneath: aments long and slen- 
der, appearing with the Ivs.: capsule glabrous: fila- 
ments of stamens more or less connate. Eu.—This spe- 
cies is grafted upon hardy stock (S. Caprea) when sold 
from nurseries. 

25. purpurea, Linn. (S. Forbydna, Sm. Vetrixr prur- 
nirea, Rafin.). PurRpPLE Oster. Fig. 2233. A shrub 
or small tree, spreading at base, with long, flexible 
branches: Ivs. oblanceolate serrulate, glabrous, veiny, 
3-6 in. lone, often appearing opposite: aments ile, 

slender ; pistillate recurved ; les 
purple: stamen one: capsules small, 
ovate. Eu.—Plantedas an ornamental 
shrub and escaped in many places. 
Also grown as abasket Willow. Var. 
péndula. Branches pendent. Gng. 
42245, 

26. Sitchénsis, Sans. Sitka Wiv- 
Low. <A shrub, 10-12 ft. bigh and 
more: Ivs. obovate, glabrous, clothed 
beneath with silky hairs which have 
a beautiful satiny luster: aments ap- 
pearing with ., long, cylindrical 
and graceful, also satiny. This Wil- 
low, which, so far as the writer 
knows, has not been used as an orna- 
mental plant, is one that would be at 
once novel and beautiful. —The char- 
acteristic Iustre of the leaves is pre- 
served in plants in cultivation. NW. 

N. Amer. W. W. Row er. 

2236. Leaves of Sa- 
lix cordata, show- 
ing stipules. 

(x %,.) 

SALLOW. Sualir Caprea. 

SALMON BERRY. 
tabilis. 

Rubus 
See also Alaska. 

SALPICHROA (Wreck, tube and skin; in reference to 
the form and texture of the flower). Syn., Salpichroma. 
Solandcee, About 10 species. Natives of extra-tropical 
regions, mostly American herbs or shrubs. Lys. often 
small, entire, long-petioled: fis. white or yellow, 2-3 in. 
long (section Eusalpichroa) or only about 44 in. long 

spec- 

SALPIGLOSSIS 

(section Perizoma); calyx tubular or short, 5-cleft or 
parted, the lobes linear; corolla tabula or urn-shaped, 
without a crown in the throat; lobes 5, acute, often 

short, induplicate-valvate: berry ovoid or oblong, 2- 
celled: seeds numerous, compressed. 

Krelage says of the species described below: “This 
plant is neither beautiful nor interesting, but it has the 

advantage of being an exceedingly 
rapid climber, covering walls with- 
in one season with a thick mass 
of foliage.” Franceschi says the 
small white berrics are sold every- 
where in Paraguay as “cock’s 

eggs.” 

rhomboidea, Miers (Sulpichrima 
rhomboideun, Miers). A half-hardy 
climber, somewhat woody, with 
green, flexuous branches: lIvs. 
ovate-rhomboid: fis. small, usually 
less than 1‘. in. long, solitary, nod- 
ding, white; corolla short, con- 
stricted at the middle and at the 
throat, and bearing on the inside 
a fleshy, woolly ring: berry ovate- 

oblong, yellowish or white, edible, but of poor flavor. 
Argentine Republic. G.C. IP. 24:450. R.H, 1897:531. 
Gn. 35, p. 367.— The plant appears to be offered as 
Withania origanifolia, Cult. in S. California. 

F. W. Barcuay. 
See Salpichroa, SALPICHRuMA. 

SALPIGLOSSIS (Greek, tide and tongue; alluding to 
the form of the corolla and the appearance of the style). 
Solandcew, A genus of possibly 2 or 3 species of 
annual or biennial plants, natives of Chile. The only 
species in cult. is S. sinwata, which was formerly 
divided into about 6 species mainly on the color of the 
flowers. WS. sinuate has greatly improved in size of 
flowers and range of color until it is at the present time 
amongst our very finest lalf-hardy annuals. Plants 
about 18 in. high, covered with short glandular hairs: 
lvs. entire, wavy-margined, dentate or pinnatifid: fis. 

2237. Salpiglossis sinuata (X },). 

long-stemmed, large, funnel-shaped, ranging in color 
from various shades of purple and blue through nu- 
merous reds and yellows to creamy white, and usually 
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beautifully marbled and penciled with several eolors, 
Calyx tubular, 5-cleft: corolla funnelform, widely bell 
shaped at the throat; lobes 5, plicate, emarginate: 
stamens 4, didynamous: capsule oblong or ovoid: valves 
2-cleft. 

The varieties of Salpiglossis require the general 
treatment given half-hardy annuals. They prefer a 
deep, light rich soil not given to sudden extremes of 
a ae and dryness. The seeds may be sown indoors 
by the middle of Mareh, or later, or may be sown out- 
doors in early spring. Care must be taken that the 
early sown plants do not become stunted before being 

planted out. They bloom for several weeks in late 
summer. The flowers are useful for cutting and last 
well in water. The phint is also excellent as a ereen- 
house annual tor late winter bloom, Seeds for this pur- 
pose may be sown in late sunnier, 

sinuata, Ruiz and Pay. (¥. 
brida, Hort. S. grandiflora, 

annual, 1-2 ft. high, subereet, branched, stic ky- -pubes- 
cent, With tls. 2 in. long and wide, ranging from straw- 
color and yellow through searlet nearly to blue, with 
great variation in venation, and markings: lower Ivs. 
petiolate, elliptic-oblong, wavy-toothed or pinnately cut: 
upper Ivs. more nearly entire: bracts sessile, entire. 
Vars. azurea, aurea, coccinea, pumila, nana are otfered. 
Vi 2331292 Gn 29. p. 1667 £0, p.fa. IH. I8£92361.. War. 
superbissima has a more columnar manner of growth 
with a thick, unbranched stem. G.C. III. Bo wkGy 
18:860. BW, Reena, 

raridbilis, Hort. So hij 

Hort. ) ios Hardy 

SALPINGA ( Sa/pinr, trumpet; referring to the shape 
of the calyx). Ifelustomdceew. Here belongs the dwarf 
stove foliage plant known to the trade as Bertolonia 
margaritacea, The lvs. are large, heart-shaped, metal- 
lie green above, with lines of small white dots running 
from the base to the apex as do also the 5 prominent 
ribs; the lower surface is a dull but rich crimson. For 
culture, and botany of allied genera, see Bertolonia, 
Fils. 5-merous: calyx tube 10-ribbed, limb with 5 ob- 

secure or elongated lobes: 
Re stamens 10, opening by a 

j single pore at the apex. 

margaritacea, Triana. 
\ Bertolonia  margaritacea, 
Bull. Gravesia quttdta, var. 
margaritacea, Nieholson). 

Tender perennial herb: stem 
1‘. to 3in, Jong,unbranched: 
fis. pedicelled, in dichotom- 
ous eymes, white or rosy 
white. Brazil. F.S. 16:1697, 

We NE. 

SALSAFY is the spelling 
preferred in England; Sal- 
sify in America. 

SALSIFY (formerly some- 
times spelled sulsafy) is 
LTragopogon porrifolius, one 

of the composite. Fig. 

2°38, It is a garden eseu- 
lent, being grown for the 
fleshy root. This root las 
the flavor of oysters, hence 
the plant is sometimes called 
Vegetable Oyster and 

Oyster Plant. Salsify is 
perfectly hardy. The seeds 
(which are really fruits) are 

0 sown in early spring, about 
as soon as the soil can be 
prepared, in drills where the 
plants are to stand. The 
drills may he 2-8 ft. apart, 

if tilled by light horse tools, or half that distance 

2238. Salsify or vegetable 

oyster (X 16). 

if tilled only by hand. In the rows, the plants are 
thinned to stand 2-5 in. apart. The plant requires the 
entire season, in the North, in which to grow. The 

be allowed to remain in the ground until 
In fact, they 

beeause 

roots may 
spring, for freezing does not harm them. 
are usually better for being left in the ground, 
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they do not shrivel and become tough as they often do 

in storage. If they are kept cool and moist in storage, 
however, as When the roots the quality is as good 

2239, Plant of Russian thistle. 

remain in the ground, At least a part of the crop 
should be stored, in order that the table or the market 
may be supplied during winter and early spring. 

Salsify is biennial. The second spring, a strong 
stalk 2-3 ft. tall is sent up from the crown of the root, 
and in spring or early summeran abundance of light 
purple fower-lheads are produced. The flowers, or 
heads, close about noon. The leaves are lone linear 
and grass-like. The roots are small, well-grown speci- 
mens being about 1 ft. long and unbranched, and about 

2 inches in diameter at the top. The skin is grayish 
white,  Salsify is easy to grow, 
and it has no serious pests. It 
is a veyvetable of secondary im- 
portance commercially, although 
it should be in every home gar- 
den, particularly in the North, 
where it thrives best. Eight to 
ten Ibs. of seed is sown to the 
acre. There are few varieties, 
and these have no marked char- 
acteristics except in size. The 
Mammoth Sandwich Island and 
Improved) French are probabiy 
the best varieties. Salsify is na- 
tive to southern Europe. In 
some places it has escaped as a 
weed, See Trayopoyou, 

Black Salsify is Scorzonera; 
Spanish Salsify is Scolymus. 

le EB. 

SALSOLA KALI, var. Tragus, 
is the Russian Thistle. Figs, 

, 2246. Some of the bulletins 
de euied wholly or largely to this 
wee “dare Calif. 107, Col. 28, Towa 

33, New Mex . Min.. 
5, Wis. See also 

the following publication 
S. Dept.of Agric.: Farmer's Bul- 
letin 10, Bulletin 15, Div. of Bot- 
any; also Essay &, “Survival of 
the Unlike.” In the unoceupied ° 
lands of the upper Mississippi 
valley, the Russian Thistle has 
covered great arens, and it has 
spread eastward along the rail- 
roads. With good tillage and 
short rotations of crops, little 
need be feared from the pest. 

SALTBUSHES are plants 
recommended for alkali lands, 
belonging to the family Cheno- 
podidcew and mostly to th 
Atriplex, which sce. Us 
forage in the dry regions, 
introduction of the Australian 
Saltbush (-ttripler semibaceata) 
has been a great event in the 

2240. Sprig of Russian 

thistle. Nat. size. 
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progress of agriculture in the arid regions. Farmers’ 
Bulletin No. 108, U. 8. Dept. of Agriculture, gives 19 
pages of information about Saltbushes. 

SALT-GRASS. 

SALT TREE. Zalimodendron argenteum. 

SALTBUSHES 

Distichlis. 

SALVIA (Latin, to keep safe or healthy; referring to 
the medic tat properties of the common Sage). Labi- 

A genus of about 650 species of herbs, 
and hardy and tender, including 

ulwia and many othe r einteresung 
plants g ra of 
Labiatie des ribed by B e Caan anal Hoke, and s char- 
acterized by certain peculiarities of the stamens that are 
connected with the ecross-pollination of the fls. by in- 
sects. It has been well said that the structure of the 
flower in Salvia is as complicated and specialized as in 

any orchid. Some idea of this structure 
may be gained from Fig. 2241, The 
bodies shown at 1 and 2 are the two fer- 
tile anthers, or rather anther cells. The 
points 3 and 4 indicate places where 
other anther cells might be expected. In 
some species of Salvia the points 3 and 
4 are occupied by pollen-bearing anther 
cells; in others by sterile cells. The 
body connecting 1 and 4 is not the fila- 
ment, but the “connective,” the filament 

being the smaller body which joins the 
connective to the corolla. The extra- 
ordinary length (or rather width) of the 
connective is one of the main generic 
characters of Salvia. In ordinary flow- 
ers the connective is a mere thread, a 
linear extension of the filament, and 
barely separates the two anther cells. 
In Salvia the anther cells are forced 
apart to an exceptional distance, and in 
many cases 2 of the cells are obliterated 
or devoid of pollen. 

Within the generic limits of Salvia 
the variation is astonishing. The color 
of the fis. ranges from seurlet through 

purple and violet to azure-blue, white aud even pale 
yellow, but there seems to be no good pure yel- 

2241. Section of 
a flower of 
Salvia splen- 
dens (X 1). 

Showing struec- 
ture of stamens. 

low. Fig. 2243 indicates something of tbe range in 
form of corolla and calyx. Some flowers gape wide 
open, others are nearly tubular. 
lip is longer than the lower, in other cases the lower 
lip is longer than the upper. The lower lip is always 
3-lobed, but frequently it does not appear to be so, for 
the lateral lobes are much reduced while the midlobe 
is greatly enlarged, often deeply lobed, and becomes 
the showy part of the flower. The calyx is small and 
green in some, large, colored and showy in others. In 
many cases, as S. leacantha, the corolla and calyx are 
of different colors. The bracts range from minute and 
deciduous to a larger size and more attractive color than 
the As. There are usually about 6 fls. in a whorl, some- 
times 2, sometimes many. In spite of these and many 
other wide variations, few attempts have been made to 
split up Salvia into many genera, presumably from the 
feeling that the structure of the stamens makes the 
Salvias a natural, not an artificial group. 

Three Salvias are cultivated for their leaves, which 
are used in seasoning and also in medicine. These are 
the Common Sage, S. officinalis; Clary, S. Seclarea; 
and S. Horminum. For the commercial cultivation of 

In some the upper 

Sage, see Sage. 
Clary is a perennial plant, but is cultivated as an 

annual or biennial. The plants run to seed the second 
year, after which it is better to pull up the old plants. 
The seed muy be sown in spring, in drills 12-20 in. 
apart or in a seed hed, from which the seedlings Fe 
pricked out in May. In August the first leaves may 
be gathered and the plants will continue to yield until 
June or July of the following year. 

Clary (S. Sclarea) and its near relative, Salvia Hor- 
minum, are plants of exceptional interest. They are 
cultivated for their culinary and medicinal value and 
also for ornament, but their ornamental value lies not 

SALVIA 

in the fis. (which are usually insignificant) but in the 
colored bracts or floral lvs. at the tops of the branches. 
The various varieties are known as the Purple-top 
Clary, Red-top Clary or White-top Clary; also Red 
Sage and Purple Sage. The two species (S. Sclarea 
and Horminum) seem to be much confused in our cata- 
logues, but the plants may be separated by the follow- 
ing characters: the upper lip of the calyx is 3-toothed 
in S. Selarea, and truncate in Horminum; the upper 
lip of the corolla is sickle-shaped and compressed in 
Sclarea, but straightish und concave in Hor minum, Ac- 
cording to DeCandolle both of these species have large 
and showy floral leaves. It is to be inferred from 
Voss’ treatment of the two species (in Vilmorin’s Blu- 
mengiirtnerei) that S. Horminum is the species chiefly 
eult. for the showy floral leaves, while the name “Clary” 
should be restricted to S. Sclarea. There is another 
odd feature about the floral leaves of both species. The 
red, white or purple tops seem to be composed of sterile 
lvs., i. e., they do not inclose any whorls of flowers, 
while the large bracts under the whorls of flowers are 
green. However, DeCandolle refers to S. Sclarea two 
pictures in B.M. and B.R. where the situation is re- 
versed, i. e., the showy colored parts are the bracts un- 
der the whorls of flowers and there are no sterile bracts 
at the top. Moreover, the flowers in the cases just cited 
are anything but insignificant, being fully an inch 
long. 
Among the Salvias cultivated for ornament there are 

two large cultural groups, the hardy and the tender. 
The hardy species are mostly border plants, blooming 
in spring and early summer. The tender species are 
generally used for summer bedding, sometimes for con- 
servatory decoration in winter. Many of them bloom in 
summer and late fall, especially when they are treated 
as half-hardy annuals. 

As regards color of flowers there are also two impor- 
taunt groups, the scarlet-flowered, and the kinds with 
blue, purple, violet, white or variegated flowers. Of 
the scarlet kinds S. splendens is the most called 
for; of the blue-flowered kinds, S. patens is the most 
popular of the bedding cla and S. pratensis the 
most popular of the hardy class. WS. patens probably 
has the largest fls. of any of the blue-fld. kinds in 
cultivation. 

The most widely used of all Salvias cultivated for 
ornament is Salvia splendens, or Scarlet Sage. This is 
one of the most brilliant red-flowered bedding plants in 
cultivation. It is generally grown in large masses. It 
does best in full sunshine, but may be used in shady 
places to light up dark woody recesses. It should have 
a dark background of some kind by way of contrast. 
A well-managed mass of Scarlet Sage may be main- 
tained in full splendor from the middle of July to frost. 
It is propagated by either cuttings or seed. It is rather 
troublesome to keep cuttings or plants over winter, as 
they are particularly liable to attacks of aphis and red 
spider. It is, therefore, important to get seed of an 
early-blooming variety of compact habit, and to sow the 
seed early indoors or in a frame in time to get good 
plants to set outdoors in May. A good raceme is over 
a foot long, with 30 or more fis. in a raceme, and 2-6 fls. 
in a whorl, each flower being 2 in. or more long. Some 
varieties have erect racemes, others pendulous, and 
there are white varieties, together with some inter- 
mediate colors. A poorly managed bed of Scarlet Sage 
gives a few flowers in September and is cut off in a 
short time by frost. Wet seasons delay the bloom, 
and if the soil is too rich in nitrogen the plants will 
make too much growth and the fls. will be late and rela- 
tively few, The same principles of cultivation apply to 
other tender Salvias used for bedding. Florists some- 
times lift a few plants of Scarlet Sage before frost, pot 
them and find that they make attractive plants under 
glass for a month or two. One advantage that Salvia 
splendens has over many other red-fld. Salvias is that 
its calyx is as brilliant scarlet as the corolla, 

Special attention is called to the supplementary list, 
nearly every species of which is distinct at first sight 
and seems worthy of cultivation. There are many 
showy, bright red-flowered Salvias which seem to be not 
eult. in America The following are amongst the most 
desirable and are described in the supplementary list. 
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S. Boliviana, confertiflora, elegans, leon- 
uroides, rubesceus, strictiflora, 

Salvia was monographed in 1848 by Bentham in DC. 
Prod. vol. 12, and an index to the 407 species therein 
deseribed is tound in Buck's “Genera, Species et 
Synonyma,” ete., pars iii. Tn 1876, Hemsley gave an 
account in The Garden (924380454) of 65 species which 
had been in cultivation up to that time. See also "A 
Synopsis ot the Mexican and Central American Species 

"by M. L. Fernald (Proce. Am. Acad. Arts 
. 385, 1900, and Contrib. Gray Herb. Harvard 

2N.S. No. 19). In the work just cited 209 species 
ibed and there is an elaborate key. 

gosnerafolia, 

Lisle GN @sue: 2242. Salvia splendens ( ~* 

SUMMARY OF SUBGENERA AND SECTIONS 

SuspGEeNus I. Sarvia Proper. Corolla with a hairy 
ring anterior portion of the connective ai- 
rected outwards, bearing an anther cell which is 

All Old World species. 

inside: 

rarely pollen-bearing. 

Section 1, Eitsphace. Shrubs or subshrubs, rarely 
herbs. Teeth of the calyx scarcely enlarged in fruit: 
posterior lip of the corolla erect, straightish, concave. 
Includes officinalis. 
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Seetion 2. Mymendosphace, Like Section 1, but the 
lobes of the calyx enlarged in fruit, membranaceous and 
veiny: posterior lip of the corolla straight in the ori- 
ental species, sickle-shaped in the South African. No 
species cult, in America. 

Section 8. Drymosphace. Herbs, usually tall and 

glutinous: teeth of calyx scarcely enlarged in fruit: 
posterior lip of the corolla falcate, compressed.  In- 
cludes hians. 

SUBGENUS II. Senarea. Corolla with no hairy ring 
iuside: anterior porlion of the connective deflexed, 
abruptly dilated, connected at the callous ertremity, 
All Old World, herbaceous species, 

Section 4. Morminim, Posterior lip of calyx trun- 
eate, the teeth small and remote: posterior lip of 
corolla straight, concave. Includes Horminum, 

Section 5. thidpsis, Posterior lip of calyx 3- 
toothed: posterior lip of corolla faleate, compressed 
Includes argentea and Sclarea. 

Section 6, Plethiosphace. Calyx ovoid (instead of 
bell-shaped or tubular, as inthe two preceding sections) : 
posterior lip of calyx concave, 2-grooved, teeth very 
short and connivent: posterior lip of corolla straight or 
faleate, concave or compressed. Includes bicolor, pra- 
tensis vnd sylvestris. 

Scupeenus II]. CaLrospHace. Corolla with 
ring inside but sometimes with 2 teeth near the base: 
anterior portion of the deflered, linear, 
longitudinally connate or closely approrimate, often 
somewhat dilated, rarely bearing an abortive anther 

cell, All American species. 

no hairy 

connective 

Section 7. Calésphace. By far the largest section, 
eharacterized as above, and within these limits, im- 
mensely variable, Over 250 species, including azurea, 
cacaliefolia, coccinea, farinacea, fulgens. involucrata, 
lanceolata, leucantha, patens, Sessei and splendens. 

Suspeencs IV. Leonia. Corolla with a hairy ring in- 
side: anterior portion of connective sometimes di- 

rected outward and bearing either a fertile or sterile 

anther cell, sometimes deflered and acute, rarely 
reduced to a short tooth. 

Section 8 Behinésphace. Braets imbricated, spi- 
nescent: posterior lip of calyx 3-toothed: connective 
bearing a perfect anther cell on the posterior side. 
Includes carduacea. 

Section 9. Pyendsphace. Braets imbricated, not 
spinescent. Otherwise as stated in Scetion 8. Inclaides 

Columbariz. 
Section 10, Heterosphace. 

terior lip of calyx truncate: connective bearing a per- 

feet anther cell on posterior side. Includes lyrata. 

Section 11. Notidsphace. Bracts small or minute: 
posterior lip of corolla entire or with 8 minute conni- 
vent teeth. Includes no species cult. in America 

Section 12. Hentisphaer Bracts small: posterior 
lip of calyx 3-toothed: connective somewhat continnous 
with the filament and produced into a very short tooth. 
Includes verticillata. 

Bracts deciduous: pos- 

INDEX. 

Reemeriana, G6. 
Reezli, 7. 
rubic anda, 24 

hians, 13. 
Horminuin, 15, 
Horewl, 21. 
jsnthina, 21. 
i@terina, 10 
Tesanchon, 2 
involucrata, 20. 
lnetea, 5, 
lanceolata, 26. 
latifolia, 10. 

alba, 124227 
albiflora, 10, 
argentea, 18. 
atroviolacea, 24. 

s De “10 

Bett yelli, 20. 
bicolor, 19. 
Blucbeard, 15, 
Bruanti, 2 
cacalistolia, 28. 
earduac 
coecinea, 
Columbarie, 9. 
compacta, 2. 
crispa, 10. 

ssei, 7 
Soucheti, 
spelmina, 2 
Spielmanni 
splendens, 2. 
sturnina, 10. 
sylvestris, * 
tennior, 10. 
tricolor, 10. 

Desehampsiana, 20 porphyran het, 6. var jegata 
farinacea, 16. porphurata, 6. Verbenae } 
fulgens, 4. pratensis, vertic Nata, Lh 

nea, 5. viola 
vulgaris, 15. 

Psendococci 
purpurascens, 10 

granditiora, 2, 22. 
Greggii, als 



1606 SALVIA 

KEY TO SPECIES. 

(Based on garden characters. ) 

A. Color of corolla vivid red, without a 

trace of purple. 
B. Lube of corolla neutral colored: 

lower Lip ShOWY ..... ccc cee eee 1. Greggii 
BB. Tube ofcorollicas bright as the lips. 

oc, Upper lip conspicuously longer 
than the lower 

p. Buse of lus. not cordate. 
BCG LY PE UWUTE TEM: cca S esc seS Hers 2. splendens 

WE CCU Ye CON. 2 sxe ral ecw adage “sty or 3. rutilans 

DD. BUSe OF US CONMUTC. ccc S55 +. fulgens 

ec. Upper lip much or litile shorter, 
p. Base of lus. cordate: bracts 

usually found at base of 
whorls, 

b. Lower lip twice as long as 
LODO sae oso wlle yates 5. coccinea 

ge. Lower lip a trifle longer 
THAR RUE? oases hs tes rae 6. Remeriana 

po. Base of les. notcordate: bracts 
minute, deciduous... 7. Sessei 

AA. Color of corolla bluc, violet, purple 

or white, 
B. Corolla with a hairy ving tiside, 

ce. Follage thistle-like, prickly: 

FUSE PURGE Cate ices a wack eet tete hates . carduacea 
ce. Foliage not thistle-like: tls. not 

fringed. 
p. Length of corolla scarcely 

greater than that of calyas... 9. Columbaria 

pd. Length of corolla couspicu- 
ously greater than that of 
calys. 

E. Whorls 10-40-fld, 
Be OR OT oe ba Sa hs a Sane 10. officinalis 

BR: DUS UY POLE extract saad 11. verticillata 
EE. Whorls about 6-11, 

Bi LUS2 AYP OC areas catate oe 2. lyrata 
WES AUB SE OS OG AEEE bOniase. Akos too 3. hians 

BB. Corolla withouta hairy ring iusi 
co. Branches oflen topped with 

showy-colored floval lus. 
bp. Upper lip of calyx 3-toothed: 

upper lip of corolla talcate, 
COMPN ESSER. s2 src waeieneaye 14. Sclarea 

pb. Upper lip of calysr truncate: 
upper lip of corolla straight- 
UST COM COREG yi) chats fuyele ath 15. Horminum 

co. Branches not topped with showy- 
colored floral lus. 

p. Whorls many-fld. (about 10) 1 
pp. Whorls about 6-fid. (in Nos, 

IS and 23 sometimes 10-fld.), 
E. Color of calyr purple, of 

COVOLA WHE Loci cece nes Le 
EE. Color of calyx and corolla 

wotas in BE. 
BF. Upper lip of corolla differ- 

ent in color from lower, 

}. farinacea 

. leucantha 

G. The upper lip white ...18. argentea 
GG. The upper lip blue... 19. bicolor 

FF. Upper lip of corolla not 
different in color from 
lower, 

G. Fils. bright purplish 

-.--20. involucrata 
aa. Fis. not bright purplish 

red, 

HB, Calyx PHTDIEs cos cis 21. ianthina 
HH. Calyr green. 

1. Bracts awl-shaped . 
1. Bracts ovate or 

wider, 

Stem panicled 
above... 23 

Stem sparin ql y 
brenched. 

K. Loot often tuber- 
ous, 

KK. Root not tuber- 
OWE Si cpa atiseare Heese 

22. azurea 

23. sylvestris 

. pratensis 

. Verbenaca 
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pop. Whorls about 2-fld. 
BE. Durution annual woccccceee 26. lanceolata 

EE. Duration perennial, 
Bien LEU Sc CVU REDOE IAS sieve <2 te ctyiadeta tee 27. patens 

BE LS. CUONME «sheet nuka ee 2s. cacalizfolia 

1. Gréggii, Gray. Readily distinguished from the 
common red-fld. kinds by the fact that only the lower 
lip is showy. This is carmine, and the rest of the co- 

rolla dull purplish. The foliage also makes it highly 
distinet. Though a native of Texas and Mexico it is 
offered by several dealers in hardy border plants. Jobn 

Saul considered it “nearly hardy” at Washington, D.C, 
Shrub, 3 ft. high: Iws. linear-oblong, obtuse, narrowed 
at base: racemes 2-3 in. long, 6-s-fld.: upper lip short; 
lower lip with the large middle lobe : 
roundish lateral lobes. B.M. 

2. spléndens, Ker-Giwl. er SaGE. Figs, 2241, 
9942, ‘The most popular of all red-fld. Salvias. Tender 
perennial herb from Brazil, 2-3 ft. high, with scarlet 
fly. 2 in. or more Jong, borne in terminal pyramidal ra- 
cemes 6 in, or more long, with 2-6 ffs. in a whorl and 30 
ormore fls.inaraceme. Lys. ovate, acuminate, serrate: 
calyx searlet, large, loose, plaited; corolla tubular; up- 
per lip undivided; lower lip 3-lobed, the lateral lobes 
much narrower and reflexed. B.R.8:687.—Var. Bruanti, 
Hort., int. before 1880, was an improvement over pre- 
vious forms in having dwarter and more compact habit, 
with brighter and more numerous flowers. G.C. II. 

:781; IIL. 6:653. Gn. 21:336 (good picture). A.F. 
‘i 1. Other trade numes ure vars. compacta, compacta 
erécta, grandiflora, grandiflora erécta and grandifléra 

obed and 2 small, 
6512.—Section 7. 

péndula. Also a form with golden foliage is cult. and 
one or more spotted with yellow. S. grandiflora and 
nane are true botanical species which are probably no- 
where in cult., and these names in the trade mostly 
refer to varieties of S. splendens. Var. Souchéti, 
Planch. (S. Souch?éti, Hort.), introduced about 1856, was 
considered to differ from the type in having more com- 
pact habit and a more numerous, more erect and more 

brilliant. F.S.11:1154. The prevalent idea that this 
name is sotarable to S. Rezti is probably due to a hasty 
reading of F.S. 14, p. 32. A white-fld. form is known to 
the trade as Ss. Soucheti alba, For 8S. Hoveyi, consult 
S.iauthina, Var. Issanchou, Hort., has rosy white ¢ 
rolla, calices veined red, and red anthers. 1.H. 28 
(as S. Brasiliénsis, var. [ssanchouw), where the ealy 

is bright yellow, striped red. Gn. 21:336. There are 
about a dozen varieties with personal names. Section 7. 

3. rutilans, Carr. A plant of unknown habitat which 
is probably a horticultural form of S. splendens, ditfer- 
ing in having a small green calyx, whorls nearly 
always 2-fld., and inflorescence axillary as well as ter- 
minal and panicled instead of merely racemose. R.H. 
1873:250.—The plant figured in GC. IL. 15:117 as 8. rv- 
filans has an unbranched raceme, with 6-fld. whorls 
and small calyx. Offered as late as 1893 by John Saul. 

4. fulgens, Cay. Carpryan Sauvia. Mexican Rep 
SALVIA. Differs from S. splendens in the darker red of 
the fis., the cordate Ivs., and the calyx, which is dull 
colored and conspicuously striate but hardly “colored”; 
also the 3 lobes of the lower lip seem to be all about the 
same size and lying in the same plane instead of hav- 
ing the lateral ones reflexed. Mexican shrub or herb, 
sft. high: lvs. ovate, cordate, somewhat acute, not acu- 
minate. B.R.16:1356.—This name seems not to be ad- 
vertised in America to-day, but in 1886 Gray stated that 
S.splendens and S, fulgens were the two common red- 
fld. kinds in cult. Section 7. 

) 

5. coccinea, Linn. This name is said to be loosely 
used in trade catalogues for S. sple ndens, and it is 
doubtful whether the true WS nea is in eult. Per- 
ennial or annual, 2 ft. high: lvs, cordate: fis. dee ps 
let, Lin. or less long; calyx slightly reddish, lower lip 
twice as long as upper, the middle lobe very large and 

2-lobed. Trop. American; also $. C. to Fla, and Tex. 
Var. lactea, Hort., is advertised. tion 7. 

Var. Pseudo-coccinea, Gray (8S. Psendo-coccined, 
Jacq.), is a tall variety whieh is hirsute on stem and 
petioles, instead of glabrate. B.M. 2864. 

6. Remeriana, Scheele (S. porphyrdntha, Deeaisne. 
S. porphyrdata, Hook.). Perennial, 1-2 ft. high: Ivs. cor- 
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date: fls. scarlet, 1 in. or more long; calyx purplish or 
reddish towards tips; lower lip a trifle longer than the 
upper, the middle lobe large and 2-cleft. Tex., Mex. R. 
H. 1854:301. B.M. 4939. F.S. 11:1080. — Considered 
hardy by Thorburn. Section 10. 

Séssei, Benth. (S. Rvzlii, Scheidw.). Fig. 
Remarkable for its large tls. (2 in. long), with Doldly 
detlexed lower lip, which is not 3-lobed but merely 2- 
eut at apex; also remarkable for the large, loose calyx, 
fAushed with brick-red towards apex. Mexican sub- 
shrub: Ivs. ovate, serrate, not cordate. F.S. 14:1407. 

8. carduacea, Benth. Fig 
2245. Unique among Salvias for 
its thistle-like foliage and 
fringed Hs. The lvs. and the 
large conspicuous braets are 
very prickly and the lilae- 
colored fls. much cut, the 
fringes of the lower lip being 
more numerous and deeper. 
Tender perennial from Calif., 
1-1, ft. high, very woolly: Ivs. 
all radical, densely woolly be- 
neath. B.M. 4874. G.C. IL. 
1 — Offered by Calif. collec- 
tors and lately by eastern seeds- 
men. Section 8. 

9. Columbaria, Benth. A 
common Californian annual 
hardly worth cult. for ornament, 
the blue tls. being about ?, in. 
across and not as long as the 
bracts. Height 9 in.-2 ft.: lvys. 
few, wrinkled, radical ones long- 
stalked, oblong, pinnatifid or 
bipinnatifid ; divisions obtuse. 
B.M. 6595 (fls. lilac).— Offered 
by Orcutt. 

10. officinalis, Linn. Sacer. 
Woolly white, south European 
subshrub, varying greatly in breadth and woolliness 
of Ivs.: fls. purple, blue or white, large or small: 
whorls few, dense, 10-20-fld. — The form commonly 
cultivated as a kitehen herb is var. tentior, Alef., 
with blue fils. and Ivs. 3+ times as long as broad. 
Other forms are: var. albiflora, Alef., with white tis. 
and lys. 3-4 times as long as broad; var. salicifolia, 
Alef., with Ivs. 4-7 times as long as br var. lati- 
folia, Alef., with Ivs. twice as long as broad; var. 
crispa, Alef., with crisped and variegated foliage; var. 
sturnina, Alef., Ivs. green and white: var. icterina, 
Alet., Ivs. green and gold; var. purpurascens, Alef., 
with somewhat reddish folie which is said to have 
the strongest and pleasantest taste, and is preferred 
in England for kitchen use; var. Milleri, Alef., with 
Ivs. somewhat red and spotted; var. aurea, Hort., with 
golden yellow foliage and compact habit; var. tricolor, 
Vilmorin (S. tricolor, Hort., not Lem.), with Ivs. of 
three colors, gray n, yellowish white and pink, be- 
coming rosy or deep red. Section 1. 

1l. verticillata, Linn. 

cree 

Perennial herb from southern 
Europe and western Asia, with Ivs. like a dandelion: 
Ivs. lyrate, cordate at base, apical lobe largest, ovate- 
rotund: whorls globose, 20-40-fld.: fis. blue; corollas 

twice as long as calyx.—Section 12. 
12. lyrata, Linn. Hardy perennial herb, with some- 

what tuberous root and scape-like stems: fils. 1 in. long, 
blue or violet. J. to Ill., south Fla. to Tex.—Once 

offered by Bassett, of Hammonton, N. J. Section 10. 

13. hians, Royle. Fig. 2243. Handsome hardy per- 
ennial herb from the Himalayas, with large blue or 
purple fis., the lower lip often white, prettily speckled 
with blue or purple: plant villous, 2-3 ft. high: Ivs. 
3-5 in. long, deltoid-ovate, base truncate or hastate; 
petiole +8 in. long: raceme 8-12 in. long: fils. 1-1% in. 
long; upper lip 2-lobed, lower lip with large obcordate 
midlobe and broad revolute side lobes. B.M. 6517. 
B.R. 2 R.H. 1845:145.—Section 3. 

14. Sclarea, Linn. Cuary. Biennial (according to 
DeCandolle}: lvs. broadly ovate, cordate at the base, 
the largest 8-9 in. long, 4-5 in. wide: fls. pale purple or 

At the left, S. carduacea: 
of kinds in which the flower does not gape widely. 
Sessel, are interesting for the size and lobing of the middle lobe of the lower lip. 
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bluish. Discussed above. B.R. 12:1003 (S. Simsiana). 
BM. 2320 (as iS. bracteata). —Bracts pink: fls. blue, 
ee a white under lip in both plates. Section 5. 

Horminum, Linn. Annual: lvs. oval-oblong, 
ae or wedge-shaped at the base: fls. reddish vio- 
let. Discussed abov Voss calls the varieties with 
colored floral Ivs.: vars. vulgaris, light violet: violacea 
(S. Bluebeard, Hort.), light violet- blue; rubra and 
Alba.—Section 4. 

16, farinacea, Benth. Pigs. 2244, 2245. Charming and 
popular plant, with violet or purple corollas set off by 

(AN X %.) 

unique for its fringed flowers. Next is 8. leweantha, example 
7 : . Pp 

The two at the right, S. hians and 

2243. Types of Salvia. 

the light blue mealy calyx. Botanically close to S. 
azurea but easily distinguished by color of tls. Peren- 
nial herb, 2-38 ft. high: lower lvs. ovate-lanceolate, 
coarsely and irregularly serrate; upper Ivs. lanceolate 
or narrower. R.H. 1 90. Gn. 9:19; 28, p. 59.—Al- 
though anative of Texas, it is offered by several dealers 
in hardy herbaceous perennials. It is also treated asa 
hardy annual. Section 7. 

17. leucdantha, Cav. Fig. Delightful Mexican 
shrub, with white club-shaped fls. (not widely gaping) 
set off by purple calices. Branches covered with white 
wool, which is at aa deciduous: Ivs. lanceolate, 
rate: fls. l in. long; calyx densely lanate. According: to 
DeCandolle the whorls are many-fld., but in B.M. 4518, 
FS. 22:2318, and Gn. 21:336 they are mostly 6-fid. 
—Section 7. 

18. argéntea, Linn. 
lower lvs. 6-8 in. long 
escence a panicle 2- 

2243: 

Biennial, 2-4 ft. high, viscid: 
blong, crenate, rugo: inflor- 
ft. long, usually composed of 3 

branches: whorls distant, about G6-fld.: fls. whitish, 
purplish pubescent above: upper lip or galea much 
longer than the lower. Mediterranean region. F.C. 
3:112. — Seems to be considered a hardy perennial by 
American seedsmen. It is worth cultivating for the 
woolly white foliage alone. Section 5. 

19. bicolor, Lam. Hardy biennial, spring-blooming 
plant, with large blue fis., the lower lip white at first, 
but said to fade quickly to a rusty brown: Ivs. all cor- 
date at base and sticky-pubescent; lower ones ovate, 
incised and dentate; upper ones lanceolate: upper lip 
of corolla hooded, lower lip 8-lobed. N. Africa, Spain. 
B.M. 1774. G.M. 40:487.—Section 6. 

20. involucrata, Cav. This has just enough purple in 
its fls. to exclude it from the scarlet-Ad. section, but it 
has a very brilliant color and distinet form of flower. 
The corolla is swollen in the middle, constricted at the 
throat and not wide-gaping. The species is also re- 
markable for the large, showy, rosy purple, deciduous 
bracts. Lvs. long-stalked, ovate, acuminate, serrate, 
rounded-wedge-shaped at the base: inflorescence dense. 
B.M. B.R. 1431205. BR... (1858, p, 239.—V-ar: 
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Deschampsiana, Verlot, has brighter colored corolla and 
calices. R.H. 1869:130. Var. Béthelli (S. Béthelli, Hort. ) 
is a horticultural form of more compact habit and fis. 
described as rosy crimson or puce. Gn. 21:336.—Sec- 
tion 7. 

SALVIA 

ae - vo} 

2244. Habit of Salvia farinacea. No. 16. 
From a mass 2 ft. high. 

21. ianthina, Otto & Dietr. (S. Héveyi, Hort.). Ten- 
der herb, doubtless perennial, with the habit of 8. splen- 
dens, but the fis. purple-violet, the calices colored still 
deeper. Supposed to be native to Mex. or Peru. F.S. 
9:884. R.H. 1854:61.—S8. fanthina is not advertised, but 

S. Hoveyi, said to bea sport from SN. splendens originat- 
ing with C. M. Hovey, is probably synonymous with S. 
ianthiana, GC. IT, 15:145,.—Section 7. 

22. azurea, Lam. Blue-fld. p 
lower lvs. lanceolate, serrate ; upper Ivs. narrower, 
often linear, entire: fls. blue, varying to white. B.M. 

S.C. to Fla. and Tex., varying insensibly into the 
western. 

Var. grandiflora, Benth. (S. Piteheri, Torr.), which 
differs in being cinereous -puberulent : inflorescence 
dense calyx tomentulose-sericeous rather than mi- 
nutely puberulent. This is found from Miss. and Tex. 
to Kans. and Colo., and in its hardy form is a delightful 

rennial, 1-5 ft. high: 

plant. Here probably belongs S. Pitcheri, var. angusti- 
folia, once offered by John Saul. Gn. 19:288. G@.C. II 
14:685.— According to Woolson the plant usually sent 
out by nurserymen on both sides of the Atlantic for 
S. Pilcheri is S. farinacea, Section 7. 

23. sylvéstris, Linn. Hardy perennial herb, with pur- 
ple-violet fis.: lower lvs. petioled, upper ones sessile, 
all oblong-lanceolate, rounded or cordate at base: 

whorls 6-10-fld.: corollas twice as long as calyx. Enu., 
N. Asia.—Section 6. 

2245. Flowers of Salvia farinacea. Natural size. 

24. praténsis, Linn. Fi 
hardy blue-fld. Salvia. 
berous-rooted, the fis, 
white varieties. 

. 2246 The most popular 
Perennial herb, sometimes tu- 

normally blue, with reddish and 
The lvs., especially in the southern 
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Baar? are said to be more or less spotted red: lower 
lys. petiolate, oblong-ovate, crenate or incised, cordate 

at base, glabrous above, pubescent beneath along the 
petioles and nerves; stem-lvs. few, s le: uppermost 
lanceolate bracts shorter than the calyx, reflexed, cor- 
date-ovate: whorls 6-fld.: fs. about I in. long, blue; 
calyx sticky-villous; eae ats thrice as Jong as calyx.— 
Var. rubicunda (NS. vubicindu, Wender.) is a name 
which mi be used for the reddish-fld. form cult. in 
America. Var. alba, Hort., has white flowers. he fol- 
lowing Pa are given by Voss, and are probably pro- 
eurable from Germany: Vuars. atroviolacea, albiflora, 
and yariegata; the last has pale blue fis., with the 
midlobe of the lower lip white. 

25. Verbenaca, Linn. (S. Spielmann, Willd.). Hardy 
perennial herb with blue, rarely whitish fls. Here prob- 
ably belongs S. spelmina of the American trade, which 
is presumably an error for S. Spielmanni, Lys. ovate 
or oblong, lower ones petiolate, narrowed at base, upper 
ones broader, sessile and cordate at base: corolla about 
half as long again as the calyx. Eu., Orient. 

26. lanceolata, Brouss. 
A plant has been cult. 
under this name in 
American nurseries, but 
it is believed to be a 
hardy perennial, and is 
probably some common 
species. The true S. 
lanceolata is an annual 
with blue or purplish 
flowers about }. in. long. 
Prairies, Neb. to Tex 
Ariz. and Mex.; also E. 
Fla. 

27. patens, Cav. The 
most popular tender 
blue-fld, Salvia. Peren- 
nial herl): stem pilose, 
]-2 ft. high: lvs. petio- 
late, ovate-deltoid, cre- 
nate, hastate at the base 
or the uppermost lvs. 
rounded at the base, his- 
pid on both sides: bracts 
lanceolate-linear,spread- 
ing, few, remote: whorls 
2-fd.: fils. 2 in. long or 
more,blue; calyx villous. 
Mts. of Mex. B.M. 3808. 
B. 3:109. F. 1840: 
Var. alba, Hort., is 
vertised in Europe. 
tion 7. 

28. cacaliefolia, Benth. 
Tender blue-fld. peren- 
nial herb with triangular, mostly basal lvs. and glutinous- 
villous blossoms, which are swollen at the throat; lvs. 
undulate, villous beneath: inflorescence generally a apan- 
iele of 1 central and 2 lateral racemes: whorls 2-fld. 
Mex. B.M. 5274. F.S, 22:2318. Gn. 21:336.—Section 7. 

S. acuminata, Ruiz & Pay. 
lower lip of corolla white toward the base. 
S. amanda, Sims, is a synonym of 8. lamiifolia.—S. angusti- 
folia, Cav, Mexiean blue-fld. perennial herb, the lower lip 
longer Sa: the upper and more or less white towards the 
base. B.R.18 sen tion 7.—NS. asperata, Pale. 
plant, rie ye Howish white fls. and very large bracts which are 
Lined with greenish white. B.M. 4: Section 5.—S. atrea, 
Linn. Very remarkable South African shrub, with large 
bronzy yellow fls. Lys. white-woolly, petioled, ovate or round- 
ish: calyx exceptionally large and leafy, loose, bell-shaped and 
blunt. BoM. 188. G.C. I. 26:745.-S8. Austriaca, Linn. A per- 
ennial fram southeastern Eu., with yellowish fls., the upper lip 

spotted red. B.R 019, Seetion 6.—N. Boliviana, Planch. 
One of the most desirable Salvias not cult. in America. Itisa 
splendid red-fld. subshimb found in the Bolivian Andes at 
10,000-12,000 ft., and has a remarkably dense raceme of tubular 
fls., each 2 in. or more long. It is close to 8. rutilans, but, as 
Hooker says, ‘the panicles of S. Bol ma are much denser- 
flowered, the calices larger, with longer lips, and the corolla 
twice as long and straighter, with a smaller lower lip.” B.M. 
6714. F.S.11:1148. Section 7.—S8. Candelabrinn, Boiss., is re- 
markable from the facet that the fls. are dull and pale except for 
the large purple underlip. Mexican subshrub, found 2,500- 

2246. Salvia pratensis (X 14). 

Peruvian blue-fld. subshrub, the 
R.H. 1843:493.— 
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3,000 ft. above sea. BM. 5017. 
ceratophulla, Linn., is a yellow-fld. DISA from 
remarkable for its bipinnatitid foliage. The tls 
Lin, long, but they perhaps represent the neares 
a good yellow that Salvia affords. F.C 
chameedrioides, Cav., is a blae-tld, See subshrub, the lower 
lip longer than the upper and the tls. marked with white on 
both lips toward the throat. Also found in Mex. BM. 80x. 
Seetion 7.—S. confertiflora, Pohl, is a unique and most desira- 
ble species. The raceme is extremely long (2 ft.), with about 
2 dozen distant whorls of fls.: whorls many-fld.: fls. small, 
club-shaped, not widely gaping, white at base, bright, soft red 
at apex. A charming subshrub, found in the Organ Mets. in 
Brazil. B.M. pe _ See tion 7.—S. dichroa, Hook.,is perhaps a 
botanical var. of bicolor, Its fls. are blue, except the mid- 
lobe of the lower hie which is white. It is a native of the At- 
las Mts. in Morocco, probably a beuley perennial herb, Root- 

Gn. 27, p. 113. Section 1 Ss. 

approac h to 
Section 5.—SN 

lvs. oblong, acute at base, while those of S. bicolor are deeply 
cordate. ‘BA. 6004, Section 6.—S. elegans, Vahl. Red-tld, 
Mexican herb, slender, 2-4 ft. high: whorls 6-tld.: fls. searlet, 
more than Lin. long. BoM. 6448 (ils. purplish cage 
tion 7.—S. ertocdlizx, Bertero, is a shrub tound in J: 
longing to oup reraarkable for their densely woolly 
It is figured in R.H. Ist4:1 with white corollas and purple 
ealices. Section 7.—S8. Forshkohlei, Linn., is a hardy perennial 
from Asia Minor. If it is worth cultivating it is for the nov- 
elty of the variegated fs., which are euriously marked with 
violet, blue and white, the filaments red and the anthers blue 
B.M. 988. Seetion 3.—S. gesnerceflora, Lindl. & Paxt., isar 
tld. Colombian subshrub, that should be in cult. The tls. are 
large, brilliant, of very uncommon shape, being swollen at the 
middle and constricted at the Eats ue lower hangs: dow n 
and is barely 2-cut at apex. IH. br Rea 
ISSL:145.—S. Gordonidna, a trade name in America, seems un- 
known to botanists. Possibly a form of some common species. 

. Graham, Benth. The showiest part of the fl. in this spe- 
cies is the midlobe of the lower lip, which is large and obcor- 
date. Mexican subshrub, which bears deep crimson and pur- 
ple fis. at the same time, the latter being the older ones. The 
species is also remarkable for 2 small white spots, one on n each 
half of the midlobe of the lower lip. B.R.16:1370. Section 7.— 
S. Heérii, Regel. Peruvian subshrub, 3-5 ft. high, with searlet 

, lately offered in S. Calit., and formerly by Johu S:al, of 
hington, D.C. Lys. petioled, ovate-lanceolate, acuminate, 

cordate at base, toothed, pale green above. whitish below, 4 in. 
long, 1 in. wide: whorls 2-tld.: fls. 34 in. long or more, later 
striped white; corolla not hairy inside. Proba thly Section 7.— 
S. Hispanica, Linn., is included in many modern works, but is 
probably not worth cultivating. It is an annual with small 
blue tls. searcely longer than “the ealyx. Trop. Amer. B.R. 

i i ot some authors, a BALE ot Spain and 
vis oftic . Indica, Linn., is said hy 

the Blor: vof British Ind ative of Syria, not of India, 
It isa hardy perennial with variegated fls.; upper lip viole 
lower lip shorter, white, speckled with violet and bordered 
with yellow. Sechousb. Hardy sub- 
shrub from Morocco, with pinnatisect foliage and large, white- 
throated tls. which are described in B.M. Ssto as dark viole 
purple, but shown as blue in the plate. Section 2.—NS. lamiifo- 

Je Sims). Blne- or violet-fld. West Indian 
high. B.M. 1294. B.R. 6:46, L.B.C 
lavenduloides, HBR. (S. lavenduliformis, 

d. Mexiean perennial herb: who 

y attractive. R.H. 1845:445. Section 7.—N. 
leonuroides, Gloxin. (S. formosa, L’Hérit.), belongs to a small 
group of searlet-fld. shrubs from Peru and Brazil, whieh are 
remarkable for their axillary inflorescence. Upper lip red 
hairy; Permis BNL. 4 Section 7.—N. longiflora, Ruiz & Bans 
has probably the longest fls.of the genus. It is a Beryl 
shrub, with nodding r ies of red tls. , each 4-5 in. long. 
tion 7.—S. macrostachyua, HBK.,is a shrubby plant, found in 
Ecuador and Colombia at 10,000 feet. It grows 6 ft. high and 
has large pale blue fis. which are ove -rshadow ed by the too con- 

i nt hrac ‘ts. B.M 7.—N 
‘whi ” doubt- 

Presnmab ly avariety ors splendens. 
—S. nigrescens was advertised by John Saul about 1893 and 
seems unknown to botanists. Possibly a form of some com- 
mon cies. “Fis. blackish violet; calyx lavender."—NS. nv- 
tans, Linn., is given in many ea works, but is seare ely 
worth eult. unless for the unusual circumstance that the in- 
escence is nodding. The fis. are violet and ] than 2 in. 

long. Hardy pere bee from western Eu. MM. 2456. Sec- 
tion 6.—S. rhombifolia, Ruiz & Pay, Peruvian blve-tld, annnal, 
the lower lip larger and lined with white at the throat. B.R. 
17:1429 (as S. foliosa, Benth.).—S. rubéseens, HBR. Charming 
shrub from Andes of Ecuador, with brilliant red corollas set 
off by purple calices. Inflorescence panicled: fs, tabular, 1 in. 
long, lower lip larger. B.M. 5947. Section 7. Very desirable 
—S. seabiosefolia, Lam. (S. Habliziana, Willd.). One of the 
most attractive white-fld. Salvias, and said to be hardy. Per- 
ennial herb form Tauria, with large white tls. more or 1] 
speckled with pink. B.M. 1429 and 5209. Section 1.—S. seapi- 
formis, Hanee. The habit of this plant is all but unique and 
singularly attractive. It has the alpine habit. lvs. all radieal 
and the slender leafless se apes rising 6-10 in., with a dozen or 
more 6-Ad,. distant whorls of small amethystine flowers, Por- 

W 

mann),is ¢ 

less referring to the fis. 
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mosa. B.M. 6980, Section 11.—S. Sehimperi, Beuth., has white 
fis Dir 1. long and is one of the few desirable plants trom Abys- 

sinia. “Tt is a mountain plant, presumably a tender perennial 
herb, with prominent bracts which are white, bordered green, 
B.M. 6300. Section 5.—S. strietiflora, Hook., is exceptionally 
interesting by reason of its stiffly erect, tubular tls., the lower 
hi > being not at all retlexed. Red-tld. Peruvian shrub, BM 

Section 7 —S. turavieiflia, Cosson & Bal. Morocco sub- 
shrub, with var ed fly. and lower Lvs. like are of a dande- 
lion. Fls. purple, v with a yellow stripe on each half of the mid- 
lobe of the lower lip near the threat. BML. 5091. rows at 

t., but presumably tender north. Section 1 —N. 
Lem. not Hort., has white fls. tipped with purple on 

and beautifully suffused with red at the apex of 
P.1.4:120. 1°.8.12:1237. Section 7. 

W. M. 

SALVINIA (Antonio Maria Salyini, 16 1729, Italian 
scientist). Jlarsilideee., Salvinia is an interesting 

plant for the small home aquarium. It is a Hoating 
plant with slender stems bearing 2-ranked, oblong Ivs. 
4-6 lines oreven lin. long. The upper surface of the lys. 
is covered with papillae or minute warts; the lower is 
densely matted with brown, pellucid hairs. The plant is 
supposed to have no true roots. What look like roots 
are believed to be finely dissected leaves. Many aquatic 
plants have these two types of foliage, e. g., the Water 
Buttercup, Laiwineulius aguatilis, 

The pliant is of easy culture in summer, 
persons have lost it over winter by not understanding 
its habits. It is an annual and often dies in the 
winter after ripening a crop of spores. Get a broad 
pan, fill it half fullof loam and then fill the pan with 
water. After the water has cleared place the Salvinias 
on the surface. In the winter watch for the formation 
of the spore capsules. These grow in masses near the 
top of the clusters of root-like leaves. After the plants 
die the spore capsules will remain in the soil. The 
plant often passes the winter in greenhouses in a grow- 
ing condition, producing no spores. 

Salvinia is net a flowering plant. It is a eryptogam 
and has two kinds of spores, urge ones aud minute ones. 
The “spore capsules” mentioned above are technically 
sporoecarps. Of each cluster of sporocarps, 1 or 2 con- 
tain 10 or more sessile macrosporangia, each of which 
contains a solitary macrospore. The other sporocarps in 
the cluster contain numerous pedicelled microsporan- 
gia,Jeach of which coutains numerous microspores. For 
a fuller and illustrated description see Britton and 
Brown's Illustrated Flora. 

Salvinia is variously estimated to have 1-13 species. 
Aquatic plants are noted for their wide geographical 
range. The variations incident to wide range are not 
considered worthy the rank of species by many botan- 
ists. Salvinia natans, Linn., is the common Eu- 
ropean and Asian species and possibly the only one. 
S. Braziliensis is another trade name. Its 
said to have a “delicate hairy surface.” 

SAMBUCUS (old Latin name of the Elder, perhaps 
derived from Greek sambuke, a musical instrument 
said to be made of Elder wood). Cuprifolidcew, ELDER. 
About 20 species of trees or shrubs (rarely perennial 
herbs) with opposite, pinnate lvs., Ifts. serrate or la- 
ciniate, and numerous small white fs. in compound 
eymes: tr. a juicy drupe or berry, red, black, white or 
green. A valuable genus for the planter, of which the 
golden forms are too much used and the American spe- 

C Conadensis and pubes, too little Either 
massed or single they are very effective. A hint for the 
effective use of S. Canadensis and pubens may be had 
from natural plantations when the two species are in- 
termingled, the white flowers of the former contrasting 
strongly with the red fruit of the latter. Readily propa- 
gated by cuttings either of wood or root, SN. ¢ ‘anadensis 
is one of onr minor fruit plants. Elderberry wine is a 
common home product. The Brainard Elderberry in- 
troduced in 1890 by Brandt has fruits fully three times 

as large as the wild herrics. 
Botanically, Sambucus is closely allie 

being essentially distinguished by the: 

trie olor, 
the upper lip, 
the midlobe of the lower lip. 

EB 

but many 

CLES: oS 

1 to Viburnum, 

-loeuled ovary, 
that of Viburnum being usually l-loculed. Other generic 
characters: ealyx 3-5-lobed or toothed; corolla rotate, 
3-5-parted, lobes generally imbricate: stamens 5; disk 

oyule solitary, pendu- 
stones 1-seeded. 

none or conve 

lous from apex: 
style 3-parted: 
drupe 3-5-stoned: 
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A. Color of fruit black or blackish. 

B. Fruit not glaucous. 

ce. Height 12-25 ft 

ComMOoN EvrRopean E.Lper. A large 
, 12-25 tt. high, with rough bark; 

fine-grained: Ifts., 5-9: tls. in 

- when full grown. 

nigra, Linn. 
shrub or small tr 
old wood hard, yellow, 

2247. Common Elder, blooming in suammer—Sambucus Canadensis (>< 1s). 

flat 5-rayed eymes: fr. black or dark green.—May, June. 
The following horticultural vars. are sulliciently distin- 
guished by their names: argéntea, area, heterophylla, 
laciniata, pulverulénta, pyramidalis, rotuadifolia, varie- 
gata, Of these var. urea is distinet by reason of its 
yellow foliage; laciniata and heterophylla by reason 
of variously eut Ifts., making them very effective in 
mass planting. Var. variegata is not constant in its 
variegation, S. heterophylla, laciniala, variegata, ete, 

of trade catalogues, are presumably varieties of WS. 
nigvi. 

SAMPHIRE 

Height 5-12 ft. 

Canadénsis, Linn. ComMMON AMERICAN or SWEET ELDER. 
ig. 2247. Shrubby, 5-12 ft. high; wood with white pith 

ipying the greater part of the stem: Ivs. pinnate: 
Ifts. 5-11, smooth: fis. white, ina flat cyme: fr. black. 
June, July. Fruit ripe Aug., Sept. Var. aurea has yel- 
low foliage. Var. See has yellowish white mark- 

rs. War. laciniata has the Ifts. vari- 
y cut and indented. Var. glatca 
whitish hairs on the leaves. Gng. 

Gn.55;"p.-885. BYB. 35 28. — This 
is the common Elder, blooming in mid- 
summer, and one of the choicest of 
native shrubs although seldom appre- 
ciated. The flowers are fragrant. 

BB. Pruit glaucous, t.c., strongly 
whitcned wih a mealy bloom. 

glatca, Nutt. Arborescent, 6-18 ft. 
high, glabrous throughout: Ifts. 5-9, 
ovate to narrowly oblong. Pacifie coast 
east to Idaho aud Nev. Seed offered 
1901 in 8. Calif. Gn. 53, p. 68. 

AA. Color of fruit red. 

B. Petioles glubrous, 

racemosa, Linn. Lfts. obloug-aeu- 
minate, unequal ut the base: fls. pani- 
culate. Nutive of Eu.-Asia and closely 
resembles the next ; perhaps a little 
taller and the twigs usually 4-angled. 
Vars. in the trade are plumosa, plu- 
mosa aurea and laciniata, which are 
not equal in value to similar forms of 
Nv nigra, var. pligvosus. Var, aurea, 
which is being sent out in 1901, 
seems to belong to this species. 

BB. Petioles pubescent. 

pubens, Michx. Rep-BERRIED ELvER. 
Height 5-7 ft.; wood thicker than in 
S. Canaden pith brown; bark 
wart fis. in pyramidal 
pan fr. red. April, May. 
Fruit ripening in June, while S. Can- 
adensi s still in flower. N. Amer. 
B.B. 8.— The American representa- 
tive of S. racemosa, and by many 
considered to be identical with that 

species. Joun EF. CowEL. 

SAMPHIRE( Crifhaniin maritimum) 
is the name corrupted from sampicr, 
itself a corruption of the Freneh Saint 
Pierre (St. Peter), given to a suecu- 
lent-stemmed, half-lhardy perennial, 
well known upon rocky coasts above 
high tide in Great Britain a a-fen- 
nel, parsle Fag ,and St. Peter’s herb. 
It belongs to the family Umbellifere. 
The plants, which attain a height of 
from 1-2 ft., lave somewhat linear, 
glaucous-green, fleshy leaves, M% in. 
long, small, white or yellowish flowers, 
which appear in umbels during July, 
and oblong, yellowish, fennel-like, 
smallish seeds of light weight, which 
ripen in early autumn and lose their 
germinating power within a year. For 
nove than three centuries the crisp and 
aromatic leaves uid young stems gath- 
Jered in August or September have 

been used in salads and vinegar pickles. Samphire 
rarely reaches perfection in gardens far from the sea- 
coast, unless grown upon sandy or gravelly soil, and 
watered frequently and plentifully with weak salt and 
soda solutions. It may be propagated by root division, 
but better by sowing the seed as soon as ripe, the plants 
being thinned to stand from 1-1. f ice in rows 

2-2 ft. apart. 
Golden 8 Samphire (Inula crithmifolia), a native of the 

marshes and coast of Great Britain, is an erect 
hardy perennial, 1-1', ft. tall, with small, fleshy leaves 
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and yellow flowers) in) small, umbel-like clusters. 
Though grown and used like true Swmphire, for which 
it is often sold, it lacks the pleasing, aromatic taste of 
the genuine. It belongs to the family Composite, 

Por Marsh Samphire, sve Sulicormia. 3, G, Karns. 

SANCHEZIA (after Jos. 
any at Cadiz). Acanthacee. 
half-shrubby plants: Ivs. large, opposite, entire or 
slightly toothed: tls. orange, red or purple, united into 
heads or spikes at the ends of the branches, or rarely 

Sanches, professor of bot- 

Strong, erect herbs or 

panicnlate; calyx deeply S-parted, segments oblong; 
tube of the corolla loug, cylindrical, somewhat ventri- 
coseabove the middle, limb of 5 equal, short, retund 

lobes ; pertect stamens 2, inserted below the amiicdele 

of the tube, with 2 aborted stamens between them; 
anther 2-celled, the cells mucronate in front; style long, 
with one division small, spurlike : ovary on a thick 
disk, 2-localed, with 4 ovules ineach cell. About § spe- 
eies in Peru, Colombia and Brazil 

nobilis, Hook. Plants stout, ereet, smooth, exeept the 
inflorescence: stem 4t-angled: Ilys. 3-9 in. long. obloug- 
ovate to oblong-Inueceolate, obtusely toothed, narrowed 
into winged petioles, counate: tls. 2 in. long, y rellow, in 
heads subtended by bright red bracts, the he: 
inga panicle. Ecuador. B.M. 5594. F.S. 23:5 
glaucophylla, Lem. (var. reriegata, Hort.), Lys. varie- 
gated with pale yellow or white along the veins. F. 
Isb7, p. 154. 1H. 14:528 (as 8. nobilis); 16:580.—A hot- 
house plant which is very attractive when well grown, 
bat which becomes straggling and weedy if neglected. 
Grown mostly for its foliage. ; 7 

HEINRICH HASSELBRING. 

SANDAL-WOOD. 

SAND-BUR. 

SANDERSONIA (John Sanderson, discoverer of 8. 
aurantiaca)., Lilidcee., A genus of 1 or 2 species from 
Natal; tuberous plants growing 1-1?» ft. high, slender, 
hes many sessile stem-leaves and vellow or purple glob- 
ular bell-shaped flowers, pendulous from a number of 
phe: upper leat-axils, the segments with pointed nectaries 
at the base. Perianth gamophyllous. urceolate: seg- 
ments deltoid or lanceolate: stamens 6; filaments fl 
form; anthers Hnear-oblong, ovary 3-loculed. 
house plants, to be treated like Gloriosas. 

aurantiaca, Hook. Lys. 3-+x 14-94 in.: pedicels 's-1 
in. long: perianth orange-colored, 24-lin. long. Nov. 
BAL. 4716. RoE. 1868, p,. S11. F. W. Barcuay. 

See Adenanthera. 

See Cenchrus. 

Glass- 

SAND MYRTLE. Leiophyllim. 

SAND PEAR. Pryrus Sinensis. 

SAND VERBENA. See Abdronia. 

SANDWORT is an English name for Arenaria. 

SANGUINARIA (Latin, Blood; referring to the vel- 
lowish red juice of the plant). Pupuverdeew. BLoop- 
RooT, A single species common in woods of eastern 
North America. Rootstock reral inches long, about 
+, in. thick, horizontal: Ivs. radical, cordate or reniform, 
usually only 1 from each root bud, on petioles about 
8 in. lor fis. white, often tinged with pink, 1-3 in. 
across, mostly solitary, on scapes about § in. 
pearing jus preceding the eal grown leaves; 

g petals 8-12, in 2or3 rows, oblong or 
early deciduous: capsule 1 in “ones | oblong, 2-valved. 

The Bloodroot is a showy spring flower usually found 
in woodland, but not a true shade-loving plant, since its 
growth is, toa great extent, made before the foliage of 
the trees expands. In cultivation it prefers a rather 
light soil, but will grow anywhere. It will do as well in 
sunlight as in shade and will even grow amongst grass, 
if care be taken not to mow down the leaves until it 
has perfected the root growth and buds for the follow- 
ing season. The roots are best trausplanted after the 
leaves have ripened, until the autumn root growth com- 
mences, but they may be moved when the plauts are in 
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Hower, The roots are offered at such low prices by col 
lectors that the plant should be used to a much greater 
extent for spring gardening. 

Canadensis, Linn. BLooproor. 
PP48. Described above. April-May. 
av Gi. Ieee 1S. OP uT 
rower petals. 

Rep Precoon. Fig. 
Bulle 162.- (GASP: 

plena has more numerous nur- 

BAY, BARGES: 

2248. Bloodroot—Sanguinaria Canadensis (* '»). 

SANGUISORBA (Latin name referring to reputed me- 
dicinal properties, connected with sawguis, “blood ™), 
Rosdecw, About 30 species of upright mostly perennial 
herbs, with compound leaves and greenish, small flow- 
ers in heads: flowers usually perfect (sometimes part 
of them imperfect), the stamens numerous (rarely 2 or 
+), the pistils mostly 1 or 2, the petals none, the un- 
colored calyx inclosing the mature akene. The Sanguis- 
orbas are natives of the north temperate zone. Two 

species are sparingly cultivated in this country, See 
Poterisomn. 

minor, Scop.(Poterium Sanguisérbu, Linn.). BURNET. 
Perennial, growing in clumps, glabrous or sparsely 
hairy: lIvs. long, odd-pinnate, narrow, the small Ifts. 
6-10 pairs and orbicular to oblong and deep-toothed: 
stems 1-2). ft. tall, terminating in small globular or 
oblong heads: lower fls. in the head staminate, the 
others perfect, the stigmas purp le, tufted and exserted. 
Eu., Asia, and naturalized in this country. — Sometimes 
grown in the herb garden for the fresh young leaves, 
which are used in salads. It is also an interesting plant 
for the hardy border. Also recommended as a pasture 
plant, particularly for sheep. It thrives in dry, poor 
soils. 

Canadénsis, Linn. Taller, larger in every way than 
the above: Ifts. oblong to almost triangular-oblong, 
truncate or cordate at the base, long-stalked, obtuse, 
sharp-toothed: fl.-heads cylindrical, 2-6 in. long, the fls. 
all perfect, whitish. Low grounds, Mich. east and 
south.—An interesting plant, worthy a place in the 
hardy border, and sometimes sold for that purpose. It 
produces much foliage. Grows 5-6 ft. tall. “LW. B. 

SANICULA (Latin, to heal). Umbellifere, Sanicie. 
BLACK SNAKEROOT, About 20 species, nearly all Ameri- 
can, mostly perennial, glabrous herbs with alternate, 
palmately divided Ivs. and small yellow, white or pur- 
plish fls. in compound, usually few-rayed umbels: fr. 
nearly globular, small, covered with hooked bristles. 
Woodland plants with insigniticant fis. Useful oeccasion- 
ally as a ground cover in waste shaded places, The 
following species have been offered by collectors. 
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A. Fils. yellow. 

Ménziesii, Hook. & Aru. Stem solitary, 1-2% ft. high, 
branching: Ivs. round-cordate, 2-3 in. acros deeply 
y-5-lobed: fr. about 1 line long, becoming distinetly pedi- 

cellate. Calif. 
AA. Fils, purple (rarely 

bipinn-tifida, Doug]. About 1 ft. high, with a pair of 
opposite Ivs. at the base and 1-3 above, long-petioled, 
triangular to oblong in outline, 2-3 in. long, pinnately 
3-5-lobed. fr. Calif. 

AAA. Fls. greenish white. 

Marylandica, Linn. Stem stout, 1-4 ft. high: lvs. 
bluish green, the basal long-petioled, the upper sessile, 
5-T7-parted: fr. sessile. Atlantic to Rocky Mts. Com- 
mon in woods. 

SANSEVIERIA (after Raimond de Sangro, Prince of 
Sanseviero, born at Naples 1710. The spelling Sanse- 
viera is not the earliest). Hewmodordcem, Bow-stTRING 
Hemp. A genus of about 10 species from Africa and the 
East Indies, of essentially tender foliage plants, al- 
though beautiful in flower: rhizome short, fleshy, some- 

times stoloniferous: Ivs. radical, in clusters or rosettes, 

fleshy, firm, often long, nearly flat or terete, the interior 
fibrous; scape simple, long, stout: fls. white, clustered, 
in often dense racemes; perianth-tube narrow, often 
long: ovary f 3-loculed, attached with a broad base. 

Sansevierias are easily propagated by division or 
they may be raised from leaf cuttings about 3 in. long. 
These cuttings form roots in sandy soil after about one 
month, after which a long stolon-like bud is formed, 
which produces the new plant at some distance from 
the cutting. Sansevierias are of easy culture and are 

well adapted to honse decoration, since they do not re- 
quire much sunlight. A rather heavy soil suits them 
best. 

yellowish). 

sessile. 

A. Lvs. flat. 

Guineénsis, Willd. Lvs. 1-3 ft. long, 3-6 in a cluster, 
oblanceolate, radical, dark green with lighter transvers 
markings: scape with inflorescence as long as the leaves; 
braets 3-4: fls. greenish white, about 1)» in. long, fra- 
grant. B.M. 1179. G.C. III. 4:73. 

AA. Lvs. concave. 

Zeylanica, Willd. Lvs. 1-3 ft. long, 8-15 in a cluster, 
sword- shaped, subterete, variegated with transverse 
markings of a grayish white: scape longer than the 
Ivs.; bracts many: fls. whitish green, 1% in. long. B.R. 
2:160.—Rarely blooms in cult. 

AAA. Les. cylindrical. 

cylindrica, Boj. Lvs. often 3-4 ft. long, 8-10 in a tuft, 
terete, solid within, dark green, often banded with paler 
lines, acuminate, occasionally furrowed: scape with 
florescence shorter than the leaves; raceme about 1 ft. 
long: fis. creamy white, tinged with pink. B.M. 5093. 
G.C. IIL. 16:222. R.H. 1861, p. 448, 450. 

F. W. Barcuay. 

SANTOLINA (derivation of name doubtfui). Com- 
posite, About 8 species of shrubs or rarely herbs, na- 
tives of Europe and Asia, mostly in the Mediterranean 
region. Lys. alternate, aromatic; margins tubercu- 
lously dentate or pinnately lobed: fl.-heads yellow or 
rarely white, of disk fis. only, many-fld.: involucre 
mostly campanulate, squarrose, imbricated, appressed. 

Santolina is valuable for its distinct foliage and is 
used for large specimens in shrubberies or as a carpet 
bedding plant. Cuttings forthe latter purpose are usu- 
ally taken in the spring from plants wintered in a frame 
but may be taken before frost in the fall. They are 
easily rooted in sand. ; 

Chamecyparissus, Linn. (8. ivedna, Lam.). ,LAven- 
per Corron. A hardy half-shrubby, much-branched 
plant, 14-2 ft. high, with small evergreen, silvery gray 
Ivs. and small globular heads of yellow fls., borne in 
summer: branches and Ivs. canescent. Var. incana 
differs but little from the type: inyoluere pubescent. 

S. alpina, Linn., is Anthemis montana, Linn., which makes 
a pretty ground cover and has yellow fls., but appears not to be 

in the trade, F. W. BarcLay 

SAP 

SANVITALIA (after a noble Italian family). Com- 
posite. A genus of about 4 species, natives of the 
southwestern United States and Mexico. Annual, usu- 
ally low, much-branched herbs, with opposite, petioled, 
mostly entire leaves and small solitary heads of tls. 
with yellow or sometimes white rays: involucre short 

and broad, of dry or partly herbaceous bracts: recep- 
tacle from flat to subulate-conical, at least in fruit; its 
chaffy bracts concave or partly conduplicate: akenes 
all or only the outer ones thick-walled, those of the 
rays usually 3-angled, with the angles produced into 
rigid, spreading awns or horns, those ot the disk often 
flat and winged. 

procumbens, Lam. A hardy floriferous annual, grow- 
ing about 6 in. high, trailing in habit: Ivs. ovate, about 
lin. long: f.-heads with dark purple disk and yellow 
rays, resembling small Rudbeckias, less than 1 in. 
across, numerous: wkenes of the disk flattened and 
often winged and 1-2 aristellate. Summer to very late 
autumn. Mexico. B.R. 9:707. R.H. 1860, p. 127.—Var. 
flore-pléno, Hort. A double-fid. variety coming true 
from seed, and as vigorous as the type. R.H. 1866, p. 70. 
Sanvitalias are of easy culture but prefer a light or 
sandy soil in full sunlight. F. W. Barcuay. 

SAP. The term sap is applied to the juices of the 
living plant. Sap is composed of water containing min- 
eral salts absorbed from the soil and organic substances 
constructed within the living cells. The water taken 
from the oil by the roots or other absorbing organs 
may contain potassium, sodium, magnesium, calcium, 

iron, and nitrates, phosphates, sulfates, and chlorids. 
As the fluid passes from cell to cell in the living 
tissues some of the mineral salts are withdrawn and 
used, and the water takes up some of the organic com- 
pounds which have been formed by protoplasm. As a 
consequence of this action the sap of different parts of 
the plant is unlike in composition, and the sap of any 
organ varies with the change of season. The water or 
sap of a plant may comprise as much as 90 or even 96 
per cent of its weight. 

The mineral substances enumerated above may be 
found in nearly all saps; however, the limits of this note 
do not permit even an enumeration of the thousands of 
organic substances which occur in the sap of various 
species. The more important ones may be grouped under 
the acids, sugars, or carbohydrates, and asparagin, or 
perhans some of the proteids or albumens. Many plants 
have become valuable commercially because of the large 
proportion of some useful substance which they contain. 
Among these may be mentioned the sugar maple, the 
sap of which contains over 3.5 per cent of sugar, and 
the sugar beet and sugar cane, in which the proportion 
is very much higher. 

Sap is forced from the living tissues into the woody 
cells and vessels, and these serve as conduits in conduct- 
ing the sap rapidly from one part of the plant to an- 
other. The constant transpiration of water from the 
leaves demands an enormous supply of water from the 
roots. The upward passage of this supply would be too 
slow if conducted through the living cells. The water 
taken in by the living cells of the roots is forced into 
the dead cells of the roots and is drawn upward through 
the wood (see Transpiration). 

The exudation pressure by which water or sap is 
forced from the living cells is exhibited in the bleeding 
which ensues when stems and branches are cut away. 
The pressure which produces bleeding is often called 
root-pressure, although it is exerted by any part of the 
plant. Bleeding is exhibited by a large number of trees 
at the beginning of the growing season, and is also es- 
pecially noticeable in the vine, dahlia, castor-oil plant, 

calla, nicotiana and corn, 
The amount of sap exuded in the process of bleeding 

is very great and may be equal to the total volume of 
the plant in some instances. A specimen of Betula 
pupyracea gave off over 63 Ibs. of water in 24 hours; 
Agave Americana, 12.5 lbs. in 24 hours. A vine may 
bleed from one to two pints daily, while the cucurbits 
also exhibit very vigorous bleeding. A half gallon of 
sap has been known to exude from a tropieal liana in 
eleven hours. 

It is to be noted that the flow of sap from the sugar 
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maple and other trees in the early spring, before the soil 
has thawed and while is yet too cold for the living 
matter of the plint to show any great ae tivity, is not 
due to the bleeding pressure, but to the eXpansion of 
the gases and liquids in the trunk and branches of the 
tree due to the direet warming action of the sun's ray 
During the daytime the bubbles of air in the wood vells 
become heated and expand, driving the sap trom the 
wood cells into the anger hole which has been bored into 
the tree. At night the trunk of the tree cools slowly 
and the tlow ce begun again next day. 

The amount of lleeding r exhibited by any plant may 
be found if the stem is cut and bent over in such man- 
ner that the end is thrust into a tumbler or small ves- 
sel, which will serve to collect the escaping sap. 

The ordinary upward movement of sap ae s place 
through the most recently formed wood cells at a rate 
that varies from a few inches toa vard an aie The 
foree which lifts the sap is ultimately derived from the 
sun. The cells in the leaf contain many substances 
whieh attract water, and the sun shines ou these cells, 
evaporating some ot the fluid: the loss is replaced from 
the nearest cells below by osmotie attraction and the 
pull thus exerted may serve to draw water from the 
roots to the leaves even in the tallest trees, although it 
is to be said that not all of the question of the ascent 
of sap may _be satisfactorily explained by the facts at 
hand. See Physiology of Plunts. Dp. T. MacDoraat. 

arses, to be 

SAPINDUS (Latin words meaning soup and Indian: 
alluding to the use of the fruit in India). Supinddcee. 
SOAPBER A genus of about 12) spee of trees, 
shrubs or wooly Vines inhabiting the tropical regions 
of the whole world. Wood yellow: Ivs. alternate, ex- 
stipitate, abruptly pinnate: tls. white, small, in lateral 
or terminal racemes or panicles; sepals 5, obtuse, rarely 
petaloid: petals more or less pubescent and bearing 
just above the short claw a villous or ciliated eomb or 
appends disk annular, usually crenate, bearing 8-10 
stamen seeds with long testa and no aril, black or 
nearly so. 

The fruit has an alkaline principle known as saponin 
which makes it useful for cleansing purposes. The 
fruit was much used in eastern countries before the in- 
troduction of soap and is still preferred for washing the 
hair and cleansing delicate fabrics like silk. 

A. Lfts. 4-7. 

Saponaria, Linn. A small tree with rough grayish 
bark: lfts. oblong-lanceolate and acute to elliptic-ovate 
and somewhat obtuse, opposite or alternate, entire, gla- 
brous, veiny and lucid above, oe. beneatl 
rachis usually winged: fr. Iueid, 6-8 lines in diam. : 
Fla.,W. India and S.Amer. C ae in S. Fla. and 8. Calif. 

Aa. Lfts. 7-18, 

marginatus, Willd. A tree reaching ultimately 60 ft. 
tht: lfts. 7-13, lance-oblong, acuminate, glabrous 
paler neath and somewhat pubescent on the 

midnerve, 2-5 in. long, the upper nearly opposite, the 
lower alternate; rachis wingless, narrowly margined or 
marginless : fls. white. sometimes tinged with red in 
pyramidal panicles; petals ciliate and bearing near the 
base a 2-lobed villous scale; filaments villous: fr. yel- 
low, about 8 lines long. May, June. Kan. to Tex., Ariz. 
and N. Mexico. B.B. 2:402.—Cult. for ornament in 8. 
Fla. 

utilis, Trab. es from 8. China which is not spec 

distinguishable from S. marginatus, Willd., by descrip- 
tions. Lfts. 12-14, acute, glabrous: fr. glabrous, nearly 
globose, strongly keeled. R.H. 1895, p. 304.—According 
to Franceschi this tree is cult.in Algeria, where it comes 
into bearing in 8-10 years. ‘The berries contain 38 per 
cent of saponin. Trees have been known to vield $10 to 
$20 worth of berries every year. The trees preter dry, 

rocky soil.’ FB... BARCLAY: 

SAPIUM (old Latin name used by Pliny for a resin- 
iferous pine). Luphorbidcee. About 25 species of 
milky-juiced tropical trees or shrut Lys. opposite 
petioled; petioles and seale-like bracts biglandular: 
fils. in terminal spikes, the p illate single below, the 
staminate in 3's above, all apetalous; sepals imbricated, 
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united below; stamens * filaments free: capsule with 
2-3 l-seeded locules, more or less fle shy, a3-winged cen- 

tral column remaining after dehiscence 

sebiferum, Roxb. ( ‘Been CALE SE hifer ra, Muell,  S/il- 
lingiu seblfera, Miehx.}. Tautow Tree. Lys. 1-2 in. 
long, ovate, neuminate, long-petioled, glabrous: cap- 

sules to in. in diameter; seeds covered with a waxy coat- 
ing which is used in the native land, eastern Asia, for 
making candles, Now eultivated in many warm regions, 
Naturalized in southern United States, 

J: B.S. NORTON. 

SAPODILLA, or NASEBERRY is 2 common name of 
Achras Sapota, Linn. (Sapotu Achras, Mill.), a tree of 
the West Indie Central America and northern South 
America, cultivated as far north as Lake Worth, Fla., 
for its fruits. Fig. 2249. Tt is one of the Sapotucew. It 

2249. Sapodilla, the fruit of Achras Sapota ( }»). 

is an ever een tree, the thick, lance-oblong, entire, 
shining lvs. clustered at the ends of the branches. The 
fils. are borne on the rusty-pubescent growths of the 
season; they are small and perfeet; calyx with 6 lobes 
in 2 seri corolla G-lobed, whitish, scarcely exceeding 
the rusty calyx: stamens 6. Fruit size and color of a 
small russet apple, very firm, with 10-12 compartments 
containing large black seeds, the juice milky, flavor 
sweet and pear-like. The fruit is much prized in warm 
countries. From the juice, large quantities of chewing 
gum are made, As ordinarily seen in the South and in 
the West Indies, it is a bushy tree 10-20 ft. high, mak- 
ing a handsome subject. It is said to bear well in pots. 

i. Hy B. 
SAPONARIA (Latin for sowp; the roots can be used 

like soap for washing). Caryoph yllaceew, SOAPWORT. 
genus of about 25 species of annual or perennial 

herl 8, natives of Europe and Asia, allied to Silene and 
Gy psophila. Calyx ovoid or oblong-tubular, 5-toothed, 
obscurely nerved: petals 5, narrowly clawed, limb en- 
tire or emarvinate, scaly at the base or naked; stamens 
10; ovary miany-seeded: style 2, rarely 3: capsule ovoid 
or oblong, rarely nearly globose. 

Saponarias are readily established in any soil and re 
quire but little care. ocymoides is an attractive 

plant for the rockery or for edging. Propagated by 
seed or division. 

A. Stem stout, erect. 

officinalis, Linn. Botuncine Ber. Fig. 22: A per- 
ennial: stems 134-2) ft. high, leafy, simple, clustered, 
glabrous: Ivs. mostly obloug-l ineeolate, 3-nerved: fis. 
light pink (nearly white in shady situations), in com- 
pact, corymbose, paniculate eymes; calyx glabrous, the 
teeth triangularly acuminate; petal lobes obovate, en- 
tire, notched at apex. July, Aug. Europe.—Var. flore- 
pléno is quite double-flowered. S. Cuncdsieu, Hort., is 
said to be a deeper-colored double form. 

AA. Stem slender, decumbent. 

B; 2s. plants annual, 

Guss, <A lJow-growing annual, with pink 
obtuse, about l-nerved: fis. 

obtuse: 

Calabrica, 
fls.: Ivs. oblong-spatulate, 
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in a loose corymbose panicle; caly 
membranous-margined., Spring. Italy, Greece. R.H. 
1851:281.—Var. alba is also in the trade. Seed should 

be sown in the fall for spring bloom or in April for 
summer flowering. 

SAPONARIA 

eeth ovate, obtuse, 

br. Les. acute: plant 
perennial, 

ocymoides, Linn. 
Stems much branched, 
6-9 in. high, balf-trail- 
ing: ovate-lanceo- 
late, about I-nerved, 
small, acute: fls. bright 
pink, in loose, broad 
cymes. Summe Ku- 
rope.—Several varieties 
are in cultivation, ineclud- 

ing var, alba. 

S. Japonica, Hort. John 
Saul, seems to be unknown 
to botanists. 

J. B. KeLuER and 
F. W. Barclay 

lvs. 

SAPROPHYTE(Greek, 
rotten, and plant, i. e., 
living on dead organic 
matter). A plant (wheth- 
er bacterium, fungus or 
higher plant) subsisting 
upon the humus of the 
soil, or dead or decaying 
organic material The 
customary classification 
which includes under the 
term “saprophyte” all 
bacteria that do not sub- 
sist on living plauts or 
animals no longer corre- 
sponds with facts. The 

integrity of the classification has been destroyed by the 
discovery of certain bacteria in the soil, as the nitrify- 
ing bacteria, which are able, even without sunlight, to 
appropriate the carbon dioxid of the atmosphere. Among 
the fungi we class as saprophytes all plants which live 
upon a dead or decaying organic substratum, Such are 
the baker’s yeast (Succharomyees ccrevisiv), the mush- 
room (Agaricus campestris) and the stinkhorn (Phallus 
impudicus). Most mushrooms and toudstools are sap- 
rophytes (Fig. 2251). Some of the flowering plants pos- 
sessing ectotrophie mycorhiza (Indian pipe, MLonotropa 
uniflora) and endotropbie mycorhiza (Neottia nidus- 
avis, Corallorhiza innata, Bpipogum aphyllum, snow 
plant, Sarcodes sanguinea and Lhismia A seroé) are also 

classed as saprophytes. Joun W. HARSHBERGER. 

2250. Saponaria officinalis (>< 1). 

SARACA (from Surac, the name of the genus in 
India). Legumindse. About 6 species of tropical 
Asiatic trees, with glabrous, rigid-coriaceous, abruptly 
pinnate lvs. and yellow, rose or red fs. indense, sessile, 
axillary, corymbose panicles with somewhat pet -like, 
reddish bractlets: calyx cylin- 
drical, with a disk at its sum- 
mit; limb 4-lobed ; lobes ob- 
long, unequal, petal-like; co- 
rolla wanting; stamens 3-8, 
exserted; filaments filiform; 
anthers versatile, opening 

longitudinally: fr. a coria- 
ceous flat pod. 

Indica, Linn. A medium- 
sized tree: Ifts. 6-12, ovate- 
lanceolate, acuminate, 4-6 in. 

long, entire, short -petioled : 
fls. orange-red, fragrant, col- 
lected in compact, roundish 

panicles which are shorter 
than the lvs.; stamens usu- 
ally 6 or 7, inserted on the fleshy annular ring at the 
summit of the calyx-tube; style long, curved: bracts 
red, appearing as a calyx; pod 4-10 in. long, 4— 8-seeded ; 
seeds oblong, compressed, 1% in. long. B.M. 3018.—It 

2251. A saprophytic plant— 

Mushroom. 

SARRACENIA 

has flowered well with greenhouse treatment at height 
of 4 ft. It is suitable for outdoor planting only in tropi- 
cal regions. Procurable from southern Florida, 

F. W. BaRcuay, 

SARCANTHUS (name from Greek words signifying 
flesh and flower, in allusion to the fleshy nature of the 
blossom). Orchiddcew. A small genus related to Vanda, 
Owing to the snuullness of the flowers they are rarely 
cultivated. Sepals and petals similar: labellum firmly 
united with the base of the column, spurred, with 2 
small lateral lobes and a longer concave middle lobe. 
Foliage aud habit of Vanda. 

Give plenty of water in the growing season. They 
should have basket culture, with fern root, and a tem- 

give very little perature of 65° to 85°. When at rest, 
water and reduce the tem- 
perature to 55°, Culture 
practically as for Vanda. 

teretifolius, Lindl. ( Luisia 
teres, Lindl.). Stem 1 ft. 
h , with cylindrical lvs. 

2-4 in. long: raceme bearing 

7-8 incouspicuous ds.: 
sepals and petals oblong, 
dull green, with red disk; 

[= 

labellum © slipper - shaped, 
white, lateral lobes edged 
with red. Sept. China. B. 
M..:3971. 

Heinrich HASSELBRING 
and WM. MATHEWS. 

SARCOBODIUM Lobbii, 
Beer, is Bulbophyllum Lob- 
bii. 

SARCOCOCCA (fleshy 
berry). Luphorbiacea, To 
this genus is to be referred 
Pachysandra  coriacea, 
Hook., a small shrub from 
India, sometimes cultivated ~ 
in Europe but not known to 
be in the American trade. 
It has simple plum-like lvs. 
and short, axillary racemes 
of small yellowish fis., and 
a small purple plum-like 
fruit. Its proper name is 
S. pruniformis, Lindl. (8. 
saliqna, Muell. SS. saliei- 
folia, Baill. WS. coridcea, 
Sweet). It is treated as a 
cool greenhouse plant. B.R. 
1231012. 

SARCODES (Greek, 
flesh-like). Bricacee. 
Sarcodes sanguinea, 
Torr. (Fig. 2252), is the 
Snow Plant of the Sierra 
Nevadas. It is a low 
and fleshy plant growing 
3-12 in. high and entirely 
devoid of green leaves. It 
belongs to that strange 
group of the heath fam- 
ily which comprises the 
fleshy and parasitic 
plants, of which our In- 
dian pipe or corpse-plant is an example. Few species 
are known in this suborder, and they are all local or rare. 

The Snow Plant derives its popular name from its 
habit of shooting up and blossoming as soon as the 
snow melts away in the spring. The specific name san- 
guinea refers to the blood-red color of the entire plant. 
The Snow Plant grows at an altitude of 4,000 to 9,000 
feet. It is the only species of the genus, and is not 
known to be in cultivation. 

2252. Snow plant—Sarcodes san- 

guinea. Natural size. 

SARRACENIA (Dr. Jean Antoine Sarrazin, an early 
botanist of Quebec, who sent S. purpurea to Tourne- 
fort). Sarracenidcew., PiTcHER PLANT. SIDE-SADDLE 
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FLower. Three small genera and & or 10 species eom- 
prise the family Sarraceniacew., All the plants are 
American. The six or eight species of Sarracenia in- 
habit swamps and low grounds in the Atlantic states; 
Darlingtonia Californica, grows in mountain 
California and southern Oregon; Heliamphora nutans 
grows on Mt. Roraima in British Guiana. They are all 
perennial acaulescent bog plants, with hollow pitcher- 
like leaves, and nodding flowers single or several on 
short scapes. The pitehers eatch organie matter and 
entrap insects, and the plants often utilize these ma- 
terials for food. In some species there are contrivances 
of form, hairs, and lines of color that appear to have 
special relation to the capture of insects and other 
creeping things. See Durlingtonia. The plants are 
prized as horticultural subjects because of their oddity 
and the botanical interest that attaches to them. The 
Sarracenias have been much hybridized, giving rise to 
distinet and interesting intermediate formis, but these 
hybrids are known only to specialists and fanciers. 
Heliamphora is not in the American trade, but all the 
other species are. They are considered to be difheult to 
maintain in perfect condition under cultivation, and, 
whenever possible, plants are frequently renewed from 
the wild. They are best treated as semi-aquatie plants. 
Give plenty of moisture at growing season. Keep par- 
tially dormant in winter 

The botanical position of the Sarraceniacew is not 
settled. Ordinarily itis placed near the Papaveracew and 
Cruciterse. Others associate it more intimately with the 
Droserae The tls. are perfect, the parts mostly free 
and distinct; sepals and petals each 5; stamens many; 
carpels united into a compound pistil, bearing 
many ovules on axile placentiw. In Sarracenia itself, 
the flower is large and s "y, nodding from the top of 
a rather stiff scape; petals colored, ovate to more or 
less fiddle-shaped, incurved; sepals thick and persis 
tent; 3 bracts beneath the calyx; the top of the pistil 
dilated into a broad, thin, umbrella-like structure on the 
margin of which the stigmatic surfaces are borne; fr. 

valved capsule. See Gray. Syn. Fl. 1,p. 79. Masters, 
C. IL. 15:817: 16:11, 40. For an aceount of hybrid 

Sarracenias, see Sopa 21 ie came tas ps. 202s also Gn, 2 

I EB: 

bogs in 

All of the species comprising those which are indig- 
enous to the southern states only, including S. flava, 
S. psittacina, rubra, 3. t and S. Drwin- 
mondii, are hardy in the botanic garden at Washington. 

folaris, 

However, they do not grow equally well out of doors. 
S. flava, S. rubra, and S. variolaris sueceed best. WN. 

psittucina and S., Drummondii do poorly. They are 
planted in a raised bed, the sides of which are made of 
rocks cemented together so as to be capable of being 
flooded with water. Provision is made for drainage by 
means of a pipe in the bottom, which is opened orclosed 
as occasion requires. The compost is made up of 
chopped fern roots, mo sand, charcoal and potsherds, 
and when planted a top-dressing of live moss is given. 
In this bed other insectivorous plants are grown, as Dio- 
nea, Darlingtonia, Drosera and Pinguicula. S. flava 
and S. purpurea are sometimes well grown on margins 
of lily ponds, if given compost of the above desc ription. 

For pot culture in northern greenhouses S. Driin- 
eenet is the most attractive species. It produces two 
crops of leaves each year, Those developed in spring, 
while more numerous, are not so beautifully marked as 
those which make their appearance during the fall 
mouths. SS. flvva comes next in importance as a pot- 

plant. Out of a large number of hybrids, those having 
variolarts rubra, S. purpurea and 8. 

ploring in the leaves 
Propagation should be effected by division of the rhi- 

zome at the time of repotting; this should be done he- 
fore growth begins. New forms are raised from seed. 
All of the spec intercross readily. 

Cc thrive best in a substance through which 
water will pass readily. During the growin period 
they need an abundant supply of moisture. The = 
best grown in a sunny coolhouse. Greenfly and thrips 
are the most troublesome pests. Greenfly is most 
abundant during the earlier stages of the leaves, the 
thrips appearing later. G. W. OLIVER. 

as parents 
take on high ¢ 
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INDEX. 

flava, 4. 
limbata, 4. 
Maddisoniana, 
Mandaiana, 11. 
maxima, 4. 
melanorhoda, 12 
Mexicana, 5. 
minima, 4. 
minor, 6. 
Mitehelliana, 13. 
ornata, 4 

actuninata, 6. 
alba, 5. 
Atkinsoniana, 7. 
atrosanguinea, 4. 
Catesbuei, 4. 
Chelsoni, 8. 
Courtii, 9. 
erispata, 4. 
Drummondii, 
erythropus, 4. 
Fildesi. 4 

pieta, 4 

10.{ 

14. 

undulata 
variolaris, 3. 
Wilhiamesii, 15. 
Wrigleyana, 16. 

I. SpeciFic TYPEs. 

A. Pitchers spreading horizontally or obliquely. 

B. Hood concave and covering the orifice. 

1. psittacina, Michx. Pitchers small (not exceeding 6 
in. long), cylindrical, reclined, broad-winged, green be- 
low but purple-veined about the middle and purple with 
white spots on the top and hood, 
densely and retrorsely hairy within: 
petals purplish, » in. long. Pine 
barren swamps, Georgia, Alabama, 
Florida. G.C. Il. 14:816. F.S 
2032063. Ff. 1877, p. 254, 

BB. Hood flattish, erect or soon 
becoming so. 

2. purptrea, Linn. COMMON 
PITCHER PLANT of the North, and 
the one on which the genus was 
founded, SIDE-SADDLE FLOWER. 
Bi? Pitchers ascending, rela- 
tively short and thick, 8-12 in. 
long, enlarging upwards, more or 
less purple-veined, broad-winged, 
the large, round-cordate hood hairy 
and purple-veined within: scapes 

ft. tall, bearing flower 2 in. 
across, with Inrid purple petals. 
Sphagnum bogs, Labrador to 
Florida, and west in Canada to the 
Recky Mts. B.M. 849. L,B.C. 
$:308. G.C. IL 15 .10:1076. 
Mn. 1:81. G.W.F.50.—Variable. In 
some forms the fls. are yellowish 
and the Ivs. are not purple-veined. 
According to Loddiges, writing 

in 3, this species was “eulti- 
vated before the year 1640, by 
Tradeseant, who was gardener to 
King Charles the First.” 

AA. Pitchers erect, 
slender, 

RB. Hood concave, standing over 
the orifice, 

3. variolaris, Michx. Fig. 
Pitchers narrow, sometimes 1}. ft. 
long, either broadly or narrowly 
winged, more or less var ated and 
veined with purple (the under color Sarracenia purpurea. 
yellowish white), the cucullate hood (xe IZ) 
covering the orifice and purp es 
veined within: petals 1 in. or more long, yellow or yel- 
lowish green. Low grounds, N. Car. to Fla. B.M. 1710. 
L.B.C.9:803, Mn. 4:1. Gn. 48, p. 203. 

BB. Hood expanded, erect or soon becoming so. 

long and 

9954, 

c. Base of hood much contracted or recurved at the sides, 

4. flava, Linn. Tall, the narrow, trumpet-like pitchers 
2 ft. long, which are yellowish green and not spotted, 
the wing very narrow, the hood ovate and soon becom- 
ing erect and hairy and purple-spotted within: petals 
11, in. long, but enlarging to nearly or quite twice that 
length, oblong and drooping, light yellow. Bogs and 
swamps, N. Car.(Va.?) to Fla. B.M. 780. L.B.C. 20:1957. 
HH, 18527121.. FS. 10:1068-0.. Gn, 30; p. 367% 48710315 
57, p. 326, Mn. 2:113.—This seems to be the most vari- 
able of the Sarracenias, and some of the forms referred 
to it may be distinct species. Var. atrosanguinea, Bull. 
(S. atrosanguinea, Hort.). Small: lid or hood ovate- 
acute, deeply stained with red. G.C. Il. 16:13. I.H. 27 



1616 SARRACENIA 

p. 86 bis. Var. crispata, Hort. (8. crispata, Hort.). Dif- 
fers from the species “in the deeper wing to the pitcher, 
the strongly reflected margins of the sepals, the white 
petals, the blunter, less conical ovary and the shorter 
and blunter lobes to the disk of the style.” Pitchers 
about 2 ft. long. G.C. II. 18 ‘16:9. I.H.4), p.30h. 
Said by some to be a hybrid of S. 
rubra and S. flava, but Masters does 
“not see any grounds for the suge’ 

tion.” Var. erythropus, Bull (8. Ri- 
gélii, Shuttl.). Large, the lid or hood 
blotched with crimson at the base. 
Var. limbata, Bull. Large, limb of 
the lid or hood bordered with band 
of brownish erimson '%4 in. wide. 
Var. maxima, Hort. Pitchers luge, 
with green lids. Var. minima, Hort. 
Small in all its parts. Var. ornata, 
Bull. Pitchers large, green, red- 

veiny, the inner face of the long- 
stalked lid bearing a network of 

red veins: fls. said to be 8 in. across 
canary yellow. G.C. IL. 15:629, : 
16:12. Var. picta, Bull (S. Calesbai, 
Ell. S. fldva, var. Fildesi, Williams. 
S. Fildesi, Hort.). Pitchers very 
large, red-veiny, with flat roundish 
wing. 

Sas 

ee 

Ss 
<== = z 

cc. Base of hood broad, or only 

moderately contracted. 

p. Lid or hood suborbicular. 

Drummondii, Croom. Pitchers 
re and ereet, 2-3 ft. long in well- 

grown specimens, funnel-shaped, 
green and prominently nerved, the 
upper part of the pitcher richly va- 
riegated with purple reticulations and 
ereamy white inter-spaces, the wing 

narrow; lid roundish, the base some- 

what contracted, fattish or with 
recurved mostly wavy margins, he- 
coming erect, hispid on the inner 
fac fis. 4 in. across, red-brown. 
Pine barrens, 8. W. Ga. and adjacent 
Blas “GiiG. E. 3 16:8. _F s. 
5560 LH. 41, p.-3 

ties, with its. tall 
>gated at the pite ens ale var Sarracenia 

top. Var. rabra, Hort., has pitchers Variolalis: 
with deep red markin Var. alba, con 
Hort., has paler variegations and (X 44). 
flowers. Var. undulata (S. undulata, 
Decne.) has stouter less elongated pitchers, and strongly 
undulated lid. S. Mericuna, Hort., is said to be a small 
form of this species. 

pp. Lid ovate-pointed or acuminate. 

6, rubra, Walt. Pitchers erect and narrow, 10-15 in. 
long and 1 in. or less acer at the orifice, green with 
reddish veins above, the wing broad: lid or hood ovate, 
short-acute (or nearly obtuse) to acuminate, becoming 
erect and coneave, veined and tinted with red, the inner 

face somewhat pubescent: fl. 3 in. across, the pendu- 
lous petals whitish at the base and red-brown above. 
Swamps, N. Car. to Ala.—Said to hybridize in the wild 
with S. purpurea. Var. acuminata, DC. Lid long-acu- 
minate. B.M. 3515. L.B.C. 12:1163. Var. Sweétii, 
Mast. (S. minor, Sweet, not Walt. S. Sweetii, DC.). 
Smaller: pitchers cylindrical, with a narrow wing: lid 
ovate-acuminate. F.S. 10: 1074. 

Il. Hysrip Typzs. 

Atkinsoniana, S. flava,var. maxima x S. purpurea: 
Noe like S. flava; pitchers long and slender, green, 
with red reticulations: lid broad, cordate, red-veined. 

8. Chélsoni. S. rubra fertilized by S. purpurea: 
“The pitchers in direction are midway between the 
erect pitchers of rubra and the somewhat spreading 
tubes of purpurea, in length they resemble those of 
rubra, in form they are intermediate between those of 
rubra and purpurea, and the lid is almost the same as 
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that of the last species.” Ifasters. Raised by Veitch, 
G.C. IL. 13:725; 15:817. LH. 27:388. 8.H. 1:189. 

9. Courtii. S. purpurea x S. psittacina: “It has de- 
eumbent pitchers about 8 in. long and colored a rich 
deep crimson, their form being intermediate between 

that of the two parents.” Raised by Mr. Court, at 
Veitch's. S.H. 1:177. 

10. Maddisoniana. S. psittacina crossed with S. va- 
yiolavis: compact and dwarf: pitchers short and broad, 
ineurving, ascending, green with dull red veins: lid 
large, ovate and undulate, deep purple-veined. 

11. Mandaiana. S. flava,var.rubra x S. Drummondi: 
Described as follows in Pitcher & Manda’s Novelty 
Catalogue of 1893: “A few plants of this rare and bean- 
tiful plant has b collected, growing in company with 
S. flava and 8. Drummond, of which it is no doubt a 
natural hybrid, being intermediate between the two 
above-named species. The pitchers grow about two feet 
in height, are trumpet-shaped and broad at the opening 
color light green with slight white mottlings. The lid 
is large and broad, slightly incurving, undulated at the 
edges, dark green shaded with red and blotched with 
white.” 

12. melanorhéda. S. purpurea x 8. Stevensii, the 
latter a hybrid of S. purpurea and S. flava: “In habit 
it is like S. prrpurea, the pitchers being obliquely as- 
eending and distended like those of purpurea, 6-7 in. 
high, with a deep wing, narrowing to either end, and a 
roundish sessile lid 24% in. across. The color is like that 
of S. Chelsoui.” Mfasters. Raised at Veitch’s. 

13. Mitchelliana. S. Drummondii x S. purpurea: 
growth of S. purpurea, but more erect-growing and 
more graceful: pitchers 9-12 in. tall, rich green with 
crimson veins: lid reticulated with red, undulate. 

14. Swaniana. S. purpurea x S.variolaris : aspect of 
S. purpurea, but more erect: pitcher 12 in. tall, funnel- 
shape, slightly curved, greenish purple. 

15. Williamsi. Supposed natural hybrid of S. pa- 
puree and S. flava: “The pitchers are 9-12 in, high, 
erect, bright light green, streaked and veined with 
crimson, with a broad lid like that of S. purpurea. It 
was imported by Mr. B. 8. Williams, with a consign- 
ment of S. flava.” Masters, G.C. IL. 15:629. 

16. Wrigleyana. S. psittacina x S. Dirwmmondii,var. 
alba: Pitchers intermediate between those of the pa- 
rents, 12-15 in. high, and slightly curved, mottled with 
white and finely reticulated with bright light red. G.M. 
32:301. 

Other hybrids, not known to be in the Amer, trade, are as 
follows: ‘ . decora: S, psittacina X 8S. violaris?—S. excéllens: 

<S. Drummondi, var. alba.—s. ecctlta 

: atrosanguinea x8. Drummondi.—S8, 
8. Hae rispata.—S. formosa : 

: psittacina was the pistillate parent 
trata: & Stevens. flava.—S. Moorei: S. flava (p 

x Drummond. < upposct to be the first ype S 

€ t.C. IL. 16:44.—S. atereg ay: S 
5. flava X 8. rubra 
= Drummondi, 

8. flava (pistill 
S. flava XS. purpur 
Chelsoni.—S. Willi 

:411.—S. Wilsoniana: 

puryirea 

IT. 16: 41; ITI. 
r Bae 1 x——} 
ate) X S. purpurea. 

—S, vittata 
S. Courtii 

- flava X 8. 

L. H. B. 
SARSAPARILLA of commerce comes from various 

species of Smilax. Wild Sarsaparilla of America is 
Aralia nudicaulis. 

XS. melanorhoda. 
purpurea, 

SASSAFRAS (Spanish, Salsafras, Saxifraga; medici- 
nal properties similar to those of Saxifraga were attrih- 
uted by Spanish discoverers). ZLaurdcew. Ornamental 
deciduous tree, with alternate, simple or 3-lobed leaves 
and small yellow flowers appearing in few-flowered ra- 
cemes in early spring and followed by ornamental dark 
blue fruit on red stalks. The Sassafras usually affects 
light lands, although it may grow in clay loams. It is 
a ‘desir able tree for ornamental planting on account of 
its handsome light green foliage, which is interesting 
with its varying shapes and its orange-yellow or bright 
red color in autumn, and on account of its decorative 
bright-colored fruit. It prefers, at least in the North, 
a warm and sunny position. It is not easily trans- 
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planted when old on aecount of its long tap- roots. 
Prop. by seeds sown as soon as ripe; also by suckers, 
which are often freely produced, anid by rovt- Res 

One species in eastern N. America. Fis. dicecious, 
rarely perfect, apetalous; calyx 6-parted; as us 9, the 

3 immer ones furnished 
at the with 2- 
stalked orange-colored 
glands; anthers open- 
ing, with 4 valves: 

base 

ovary superior, L- 
loculed: fr. an obloug- 
ovoid, 1-seeded, dark 

blue drupe surrounded 
at the base by the thiek- 
ened scarlet calyx. 

officinale, Nees (S, 
Sdssafras, Warst. WS. 
variifolium, Kuntze. 
Larus Sdssatra 
a Dato gre) am) he caeccre ee 
(winter tree , 
Tree, 30-60, or 
sionally 90 ft. 

occa- 

high; 

young branches bright 
green: lvs. oval and 
entire, or 3-lobed al- 
most to the middle, 
obtusish, silky-pub 
cent when young, g¢ 

2255. Sassairas tree. 

brous at length, 3-4 in. long: fis. yellow, 14 in. across, 
in several-fd. racemes, umbellate when unfolding, 
afterward at the base of the young branchlets: fr. 4% 
in. high. April, May. Mass. to Ont. and Mieh., south to 
Fla. and Tex. 8 2304-3 Em. 2:360. G.F. 7:215, 

Gu. 31, p. 449. ALFRED REHDER. 

SATIN FLOWER. 

SATUREIA, or SATUREJA. 

SAUNDERS, WILLIAM (Plate XLVI), hortieulturist 
anid landscape gardener, was born at St. Audrews, 
Scotland, in 1822; emigrated to America in 1848; : 
appointed botanist and superintendent of propagating 
gardeus, U.S. Department of Agriculture in 1862, and 
died at W ington, D. C., Sept. 11, 1900. Wh 
Saunders first came to America he served as gardener 
in a number of places, first at New Haven, Coun., and 
later near Germantown, Pa. He was instrumental at 
this time in the improvement of a mumber of import- 
ant private and publie properties, such as Clifton Park 
in Baltimore, an estate of 400 acres; Fairmount and 
Hunting Parks in Philadelphia, and cemeteri ies at Am- 
boy and Rahway, New Jersey. Mr. Saunders’ most im- 
portant piece of work in landse ane gardening was in 
connection with the planting and laying out of the 

See Sisyrinchium. 

See Suvory. 

Gettysburg Cemeter Soon after finishing this work, 
he took up bis duties as superintendent of the gardens 
and grounds of the U.S. Department of Agriculture. 
Through his efforts much was done towards beantify- 
ing the streets of Washington in the planting of trees 
and the improvement of the parks. The grounds of the 
U.S. Department of Agriculture were laid out and 
planted by Mr. Saunders, and for a number of years 
after the work was inaugurated he was actively en- 
gaged in introducing plants from all over the world, 
testing the same and making distributions wherever it 
was thought they might succeed, One of the most im- 
portant of his introductions was the navel orange, 
which was first called to his attention by a woman from 
Bahia, Brazil, about 1869. Mr. Saunders secured about 
a dozen budded trees and planted them in the green- 
houses at Washington. Soon after some of the bud 
wood was distributed in California, and these few trees 
formed the nucleus for the large plantings of the navel 
oranges now at Riverside and elsewhere. While Mr. 
Saunders had been known best as a horticulturist, he 
was prominently identified with many other important 
movements looking toward the advancement of agricul- 
ture in this country. As early as 1855 he was actively 
engaged in an effort to organize an association of farm- 
ers, and this work eventually resulted in the forma- 
tion of the Grange, of which he is often called the 
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father. His sturdy character, sympathetic nature and 
kindly disposition endeared him to all who eame in 
contaet with him. B. T. GaLttoway 

SAUROMATUM (sanra, lizard: referring to the 

With uni- 
pedate leaf 

spotted Hower). aedeew., Perennial herbs, 
sexual naked fis. Tubers bearing a single 
one year, the next year lys. and fls.: petioles cylindrical, 
spotted below: blade pedately parted; pedunele short: 
spathe soon withering, its tube oblong, swollen at the 
base, more or less connate, its blade or banner lony- 
lanceolate, black-purple, variously spotted, Species 6. 
India, Java and Trop. Afriea. DC. Mon, Phaner, vol. 2 
The following are bardy bulbous plants, with large 

and curious flowers. The fls. are produced from Jan. 
until June, and the bulbs have kept well in a dry state 
for a year. There is little danger of the bulbs shrivel- 
ing or rotting. Plant them 6 in. deep in pots or in the 
garden. Easily managed by the amateur. 

guttatum, Schott. Petioles 3 ft. long, not spotted; 
leaf-segments 6-8 in. long, 2-3 in, wide, the lateral 
smaller: spathe-tube green on the back, 4 in. long, the 
upper third narrowed; blade 12 in, long, 2 in. wide he- 
low, gradually narrowing above, olive-green on the 
hack, yellowish green within, with dense, irregular 
black-purple spots. Himalayas. B.R.12:1017 (as Arim 
venosuMm). 

vendsum, Schott. (S. Simlénse, Schott.). Petioles 
spotted, 3%. ft. long; leaf-segments S-10 in long, 4 in. 

wide, the lateral smaller : spathe- tube S-4 in. ae 
purple on the back: blade 14-16 in. long, + in. wide be- 
low, about 1 in. wide from the middle to the apex, pur- 
ple on the back, yellow within and with erowded oblong 
purple or black spots. Himalayas. B.M. 4465 and F.S. 
13:1354 (both erroneously as 8. guélulim). 

JARED G. SMITH. 

SAURURUS (Greek, Zizurd’s fail; referring to the 
curve of the spike of fls.). Piperdcew. The Lizarp’s 
Tath is a hardy perennial herb suitable for the bog gar- 
den. It has been offered by several dealers in uative 
plants. It grows in swamps, has heart-shaped leaves, 
and bears, from June to Ang., small white fragrant 
flowers in a dense terminal spike, the upper part of 
which arches or nods gracefully. Herbs with jointed 
stems, alternate, entire lvs. and perfect fls. in spikes, 
entirely destitute of 
floral cnve lopes and 
with 3-4 ovaries: sta- 
mnens mostly 6 ane: 
fr. somewhat fleshy, 
wrinkled; carpels 3- 
4, indehiscent, united 
at base. 

eérnuus, Linn. Liz- 
ARDS: Aas Bc BM pe, 
2 . Height 2-5 ft.: 

petioled,ribs con- 
verging. Conn. to 
Ont., Minn., Mo. and 
southward. BB. 

1:482. W. M. 

SAVIN. Junipe- 
rus Sabina and J. 
Virginiana, 

SAVORY. Sum- } 
mer Savory is Nut- 9956, Sassafras officinale (< ),). 
wreteahorte , Linn. 

Cultivated in kitehen gardens for its aromatic 
green parts, which are gathered in midsummer for flav- 

meat, dvessings aud other culinary preparations, 
The slender, errect, branching, herbaceous stem 

in. tall, bear soft, narrow, green leaves and clusters of 
pink, purplish or white lowers in summer, which are fol- 
lowed by brown ovoid seeds whose vitality lasts three 
years. Pr op: igation is by means of seed,which is sown in 
drills 12-18in apartin April or May in light, mellow, well- 
drained loam of moderate richness. When2 3 in. tall the 
plants are thinned to 5 orGin. asunder, or for early crop 
they may be transplanted from hotheds sown in March. 
Winter Savory (8. montana, Linn.) is a hardy Euro- 

pean perennial species, having much the qualities of 

Labiate, 
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the annual. It may be managed like thyme. It has 
woody, slender, very branching stems 12-16 in. tall, 
narrow, very acute leaves, white, pink or lilac flowers 

and brown seeds, whose average vitality is three years. 

M. G. Karns. 

SAVORY 

SAVOY is a kind of cabbage. 

SAW PALMETTO. Serenea serrulata. 

2257. Saururus cernuus |. 2). (Sce page 1617.) 

SAXIFRAGA (Latin, voek and to break; said by 
some to refer to the fact that many of the species grow 
in the clefts of rock, by others to the supposition that 
certain species would cure stone in the bladder). Sawi- 
fragdcew. SAXIFRAGE., RockFrort. As outlined below 
(including Megasea), the genus contains upwards of 
175 species, widely distributed in the north temperate 
zone, many of them alpine and boreal. In the southern 
hemisphere they seem to be known only in South Amer- 
ica. The Saxifrages are herbs, mostly perennial, with 
perfect small white, yellow or purplish flowers in pani- 
cles or corymbs; calyx with 5 lobes; petals 5, usually 
equal; stamens mostly 10, in some species only 5; 
styles 2; fr. a 2-beaked or 2-divided capsule, or some- 
times the capsules nearly or quite separate at maturity, 
with numerous seeds. See Engler, “Monographie der 
Gattung Saxifraga,” 1872. 

Saxifrages are various in habit and stature, but they 
are mostly low and spreading with rosulate or tufted 
root-leaves. Most of the species in cultivation are grown 
as rock-garden plants, although the large-leaved mem- 
bers of the Megasea or Bergenia section are sometimes 
used as border plants. Owing to the small attention 
given to rock and alpine gardening in America, the Sax- 
ifrages are little known to our horticulturists. Most of 
them are abundantly hardy as to frost, but are likely to 
suffer from the dryness and heat of the American sum- 
mer. Partial shade in summer is essential for the best 
results with most of the species. In winter the stools 
should be given ample covering of leaves. The most 
useful kinds for this country are the species of the 
Megasea section. These are low plants of bold habit, 
and are admirably adapted for rockwork and for spring 
foreing under glass. Fig. 1047, Vol. I, shows a clump 
of these plants in the lower left-hand corner. 

The alpine species are mostly dwarf plants with more 
or less persistent foliage. Some of them, us S. opposit- 
ifolia, make dense moss-like mats; others, of which S. 
Aizoon may be taken as a cultural type, produce a 
dense rosette of leaves at the surface of the ground, 
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from which ari a flower-scape. Some of these forms 
are very interesting because of the vari-colored or sil- 
very effect produced by natural incrustations of lime on 
the leaves, particularly on the leaf-edges. Give shade. 

Most Saxifrages make stolons and offshoots freely, 
and by these the plants are easily propagated; they are 
also increased by division. Some make bulblets. 

The number of species of Saxifrage worthy of culti- 

vation in rockeries and in borders is large, but the fol- 

lowing account comprises those known to be in the trade 
in North America. Very few of the species have been 
modified to any extent under domestication. There are 
a number of important hybrids, two of which are in the 
American trade: S. Andrewsii, hybrid of S. Geum and 
S. Aizoon, is somewhat like the latter parent; fls. pale 
white with purple dots; lvs. spatulate to ligulate, very 
obtuse, erenulate-dentate; stem erect, few-leaved, glan- 
dular-hairy, 6-8 in. tall. S. hybrida splendens is per- 
haps a hybrid of S.Geum by S. rotundifolia. 

INDEX. 

apbylla, 30. Huetiana, 7. Pyrenaica, 8. 
azoides, 26. integrifolia, 25. recta, 12. 
Aizoon, 12. Japonica, 33. rivularis, 14. 
bronchia 27. Lantoscana, 9. rosularis, 12. 
bryophora, 20. leptophylla, 30. rotundifolia, 17. 

pitosa, 29. leucanthemifolia, rubra, 1. 
osii, 28. 21. sarmentosa, 33. 

cherlerioides, 27. ligulata, 1. Schmidtii, 1 
Chinensis, 33. lingulata, 9. ibi 

Merte chrysantha, 16. 
i a Stracheyi, 2. 

Milesii, 3. superba, 8, 33. 
nivalis, 23. Taygetea, 17. 
oppositifolia, 8. tricolor, 33. 
peltata, unguiculata, 2. 
Pennsylvanica, 22... umbrosa, 31. 
punctata, 1 variegata, 31. 

Cotyledon, 11. 
crassifolia, 4. 
cunetfolia, 4. 
Fortunei, 33. 
Geum, 82. 
granulat Virginiensis, 24. 
hirsuta, 32. Wallaceana, 28. 
Hostii, 10. pyramidalis, 11. 

A. Lvs. with many small punctate 
glands or dots on the surface, 
usually large and thick and 
the petiole sheathed at the base: 
plant acaulescent, with a thick 
rootstock, BERGENIA or ME- 
GASEA. 

B. Margin of leaf conspicuously 
ciliate or apiculate-toothed. 

c. Base of leaf distinctly cor- 
date, although narrow.... 1, ligulata 

cc. Base of leaf usually nar- 
rowed to the petiole...... . 2. Stracheyi 

3. Milesii 
BB. Margin of leaf not ciliate but 

more or less undulate or ere- 
nate: lus. not pubescent. 

c. Scape and inflorescence gla- 
MOUS: dered tare amaten tare 4, crassifolia 

5. cordifolia 
cc. Scape and inflorescence pu- 

GOSCONE «tre ao eeats ae 2 es: 6. purpurascens 
AA. Lis. without punctate dots or 

glands (sometimes pitted) on 
the face, usually not large nor 
with sheaths at base: root- 
stocks (if any) slender or 
short, SAXIFRAGE proper. 

B. Seeds spherical (Cymba- 
VRC) ice ie Ciiacdes b Aeaiole: Sots eke 7. Huetiana 

BB. Seeds fusiform or oblong-obo- 
vate. 

C. dper and margin of leaves 
bearing a few distinct pores 
or impressed dots. 

D. Arrangement of lus. oppo- 
ee ee re 8. oppositifolia 

Dv. Arrangement of lus. alter 
nate (best seen on flower- 
ing stems). 

E. Leaf-margins reflered, 
crenulate or nearly en- 
tire, more or less crus- 
tate with lime......... 9. lingulata 

10. Hostii 
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EE. Leaf- margins spread- 
ing, serrate, sometimes 
both margins und up- 

per (G6e CrHStAle y2na5s 11, Cotyledon 
12. Aizoon 

aAper und margin of leaves 
without pores, 

pv. True stem all 
ranean, 

E. Plant propagating by 
means of siublerranenn 
bulblets produced on 

the very short -jointed 
coded 

sublev- 

13. granulata 
l4. rivularis 

EE. Plunt propagating by 
non-bilbiferous shoots. 
Foliage peltate, large.15. peltata 

FF. Poliaye not peltate, 

usually not large. 

Ga. Petals yellow...... 16. chrysantha 
Ga. Petals white (some- 

times spotted). 
H. Lowerlus, orbicu- 

WIS aan te gectrat te 17. rotundifolia 
1s. punctata 
19. Mertensiana 

HH. Lower lus. eu- 
neate, obovate or 
spatulate (ovate 
in No. 25), 

I. Shape of petals 
lanceolate- 
acute, or nar- 

TOWN cane ....20. bryophora 
21. leucanthemifolia 
22. Pennsylvanica 

ul. Shape of petals 
obovate or 

orbicular......23. nivalis 
24. Virginiensis 
25. integrifolia 

Dp. True stem above ground, 
the plant propagating by 
evident stolons or offsets. 

E. Petals all equal, 
F. Pistil more orless ad- 

nate to the calyar-tube 
al its base. 

Ga. Foliage stiff and 
withering rather 
than falling, not 

divided, the mar- 
gin usually setose.26, azoides 

27. bronchialis 
Ga. Foliage herbaceous, 

undivided or lobed. Camposii 
29, ceespitosa 
30. aphylla 

F. Pistil free from the | 
COLYLALUD Co 2 ann sent . umbrosa 

2. Geum 
EE. Petals unequal, the tivo 

lower ones mach larger 
than the others ......45 33. sarmentosa 

1. ligulata, Wall. (S. Schmidtii, Regel).  Strong- 
growing plant, with large radical Ivs. 3-8 in. across and 
orbicular or obovate in outline and cordate at base, the 
margin scarcely undulate but ciliate: scape becoming 
about 1 ft. tall, this and the pedicels and ealices gla- 
brous: fils. white to light purple, orbicular and clawed: 
fr. subglobose, drooping. Himalayan region. B.M. 
3406, “the sepals too acute and the leaves too undulate,” 
according to Hooker. L.B.C. 8:747. R.H. 1868:271. 
—Not perfectly hardy at Boston. By error, the name is 
sometimes written S. lingulata, a name which properly 
belongs to a very different species (No.9). Var. rubra, 
Hort., is a form with red- purple fls. Var. speciosa, Hort., 
has showy blush or rose-white fls. 

Var. ciliata, Hook. (S. ciliata, Royle), has Lvs. hir- 
sute on both sides and the margins strongly ciliate. 
B.M. 4915. G.C. II. 5: 
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f& Thom. (S. wiyuieutata, 
8. Habit of S. liguluta: 

Ivs. glabrous on both sides, obovate, usually not at all 
cordate at base, the margin ciliate and from crenate- 
serrate to nearly entire: pedicels and calices pubescent, 
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2. Stracheyi, Hook. 
Hort., not Enegl.). Big 

2258. Saxiiraga Stracheyi (14). 

As the flowers ure appearing in earliest spring. 

the scape becoming 1] ft. or more tall: fils. white or rose 
(sometimes: yellow?), the calyx-teeth oblong and often 
wider above cour base: fr. ovate-lanceolate, usually 
erect. Kashmir, 8,000-14,000 ft. BLM. ? 
(as S. ciliata). eM 896203. JH. Tis 32298 

3. Milesii, Leichtl. (S. Strdcheyi, var. Mlesii, Hort.). 
From S. Stracheyi it differs in having longer lvs. 
(9-12 in. long and 4-5 in. broad), white fls., oblong 

1§ 

calyx-lobes, the petals distinetly clawed: corymb dense, 
Himalaya. 

4. crassifolia, Linn. (N. cuneifolia, Hort., not Linn. 
S. Sibtrica, Hort., not Linn.). Fig. 2259. Strong-grow- 
ing species with woody rhizome: lvs. obovate to long- 
obovate, narrowed at the base, undulate-crenate : scape 
and inflorescence glabrous: fis. lilac or purplish, nu- 
merous on the inclined or drooping branches of the 
elevated panicle (scape 10-16 in, tall). Altai to Mon- 
golia. B.M. 196. G.M. 34:67. Mn. 10, p. 74. 

5. cordifolia, Haw. Very like the above and probably 
only v form of it; differs in having broader, round-ob- 
long, and more or less cordate vs. Altai. Var. pur- 
purea, Hort., has purple fis. 

6. purpurascens, Hook. f. © Thom. Lvs, 
vate to short-oblong, the margins entire or 

undulate, somewhat cordate at base: scape 12 in. or less 
high, bright purple, hairy: fls. deep purple, nodding, 
the calyx- -lobes very obtuse: fr. elliptic-lanceolate, erect. 
Sikkim (India), 10,000 to 15,000 ft. altitude. B.M. 5066. 
— Very handsome because of its purple scape and flowers. 

7. Huetiana, Boiss. Annual or biennial, but grown 
from seed as a hardy garden annual and used for edg- 
ings and borders of small beds: dwarf, about 6 in. big 
compact in growth: lvs. reniform and shallowly 5-7- 
lobed, the lobes obtuse or short-apiculate, long-petioled, 
bright green in color: fis. small but very numerous, 
long stalked in the axils, bright yellow, the petals ovate 
or oblong: seeds small, tuberculate. Asia Minor.—Very 
effective little plant. 

8. oppositifolia, 
Linn. Stem or cau- 
dex perennial and 
leafy, the branches 
rising 6 in. high and 
bearing many small 
persistent thick se- 
dum-like lvs., and 
giving a moss-like 
aspect to the plant; 
sterile shoots with 
lvs.imbricated in 
four series: fis. soli- 
tary on the ends of the annual leafy shoots, lilac or 
white, the obovate petals exceeding the stamens. Rocks, 
wpine and boreal parts of Europe wid North America, 
extending into northern Vermont. L.B.C. 9:869.—An 
excellent little rock plant, making a sedum-like mat, 
the foliage of a purplish cast. There are several cul- 
tivated forms, as var. alba, fils. white; var. major, fis. 

broad-obo- 
slightly 

2259. Saxifraga crassifolia. 
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large, lilac; var. Pyrenaica (or superba), fis. very large, 
rose-purple. SS. oppositifolia is evergreen. It makes a 
good carpet under other plants. 

9. lingulata, Bell. Radical lvs. in a rosette, numer- 
ous, linear-spatulate and somewhat acute, sulcate above, 
the margin erose-crenulate and somewhat ciliate and 
erustate with lime; stem-lvs. shorter, the margin carti- 
laginous and less crustate: scape rising 1-2 ft., erect or 
flexuose, and bearing a thyrsoid panicle of small white 
fls. with obovate or oblong-obovate 3-nerved petals. 
Apennines and Alps. 

Var. Lantoscana, Engler (8S. Lantoscdna, Boiss. & 
Reut.). Lys. short, more or less attenuate below, but 
not at the apex, the margin thin. Maritime Alps. G.C. 
L115 3109: 

10. Hostii, Tausch. Radical or basal lvs. many, some- 
what erect, flat above and the apex obtuse, ciliate at the 
base; stem-lvs. oblong und nearly or quite obtuse, cre- 
nate-serrate: corymb 5-Y-fld., the fis. white or the ob- 
long petals somewhat purple-spotted. Apennines and 
Alps. 

11. Cotylédon, Linn. Tufted, the basal lvs. forming 
attractive silvery rosettes, and sending up long panicles 

ight of 1-2 ft.: basal Ivs lingulate to long-obo- 
vate, short-apiculate, plane, margin cartilaginous and 
dentate and bearing many pores; stem-lvs. lingulate- 
lanceolate : numerous, white, the pet 
obovate and 3-5-nerved and the middle nerve 
bitid, the calyx glandular, Mountains of En. 

pyramidalis, DU., 
with a large, 

12. Aizoon, 
Schleich. 
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Var. 
is a robust form, 

many-fld. panicle. 

Jacq. (S. 
S.récta, Lap.). g 

Much tufted alpine plant, forming 
small dense rosettes and sending up 

rosuliaris, 
Fig. 2260. 

a clammy-pubescent, many-fld. scape 
5-12 in. high: basal lvs. spatulate, 
incurved, thick and persistent, the 
margins white and cartilaginous and 
porose; stem-lvs. smaller, spatulate 
or cuneate, serrate towards the apex: 
fis. small and many, cream color to 
nearly white, the petals obovate to 
elliptic and 3-5-nerved, and some- 
times spotted at the base. Alpine 
and boreal parts of Europe, Asia and 
N. Amer., coming as far south, in 

our eastern country, as northern Vt. 
and Lake Superior.—Very variable. 

13. granulata, Linn. MErapow 
SAXIFRAGE. Plant erect and branched 

when in bloom, 6-20 in. tall: 
af radical lvs. reniform, incis 

Lif lobed, the lobes entire or cre- 
nate, pilose, stalked ; stem-lvs. 
few, nearly sessile, cuneate: 
fis. white, somewhat bell- 

shaped, more or less 
drooping, about 1 in. 
across, the petals ob- 
ovate - oblong and 
much contracted at 
the base and. 3- 
nerved. Eu., N. Afr., 
Asia.—This is a com- 
mon Meadow Saxi- 
frage of Europe, 
blooming early in 
May. It is an attrac- 
tive plant. <A full 
double form is in 
cultivation, being 
prized for planting 

in moist shady borders. Not hardy at Boston. ‘i 
14. rivularis, Linn, Matted little plant, with stems 

ascending 1-3 in. high: lower lys. round -reniform, 
prominently 3-5-lobed, long-stalked; stem-lvs. narrow- 
ovate to lanceolate, entire: fls. 3-5, white, the petals 
ovate. Eu., Asia, N. Amer., in this country occurring as 
far south as the White Mts. and Colo. 2 

15. peltata, Torr. Unerenra Puanr. Strong plant, 
sending up large peltate leaf-blades or petioles 1-3 ft. 

2260. Saxifraga Aizoon (x 1s). 
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long, the many pinkish or white fis. borne on long hairy 
scapes overtopping the young foliage: rootstock stout, 
horizontal: lvs. orbicular, much lobed or cut, almost 
centrally peltate: fils. 4% in. across, the petals elliptic 
and obtuse. Margins of streams, Calif. B.M. 6074. FP, 

S. 25:2441, G.C. U1. 27:139. Gn. 26, p. 545; 55, p. 6. 
Gng. 7:307.—One of the largest of all Saxifrages, and 
the only one with peltate lvs. The lf.-blade often meas- 
ures 1 ft. across, and the rhizome 2-3 in. thick. The 
fls, appear in advance of the lvs. in early spring. Hardy 
in Mass., with slight protection, and a most desirable 
plant when bold effects are desired. 

16. chrysantha, Gray. Dwarf cespitose plant with 
creeping shoots and rosulate, imbricated oblong-ovate, 
glabrous and fleshy Ivs.: flowering stems 1-2 in. tall, 
filiform, glandular-pubescent, 1-3-fld., the oval petals 
yellow. Mts. of Colo.—Has been offered by dealers in 
native plants. 

17. rotundifolia, Linn. Root-lvs. thick, cordate-orbic- 
ular, dentate-lobed, long-stalked, clustered, but not 

rosulate; stem-lvs. nearly sessile, often narrower: fi.- 
stems 1] ft. tall, erect and somewhat branched, hairy: 
fis. white, the oblong-elliptic petals spotted with purple. 
Eu. and Asia. B.M. 424.—A very pretty plant for moist 
places. 

Var. Taygetéa, Engler (S. Tuyqetea, Boiss. & Heldr. 
Basal lys. very long-stalked, reniform or nearly or 
ular, 5-9-lobed: fis. only 1-2 on the ends of the branches 
(several in S. rotundifolia itself). Greece. 

18. punctata, Linn. Plant 1 ft. or more high when in 
flower, more or Jess pubescent, the scape leafless: lvs, 
at first pubescent but becoming glabrous, reniform, 
equally and strongly dentate or crenate: fis. white, not 
punetate, the petals obovate or oblong; the sepals 
acutish. Asia and boreal N. Amer. 

19. Mertensiana, Bong. Very like 8S. punctata, but 
the lvs. incise-lobed and the lobes 3-toothed: sepals ob- 
tuse. Alaska. 

20. bryéphora, Gray. Dwarf, the scapes about 3 in. 
high and branching: lvs. 1 in. or less long, oblanceolate 
to narrow-oblong, entire and ciliate, usually rosulate: 
scape leafless, the branches 1-fld.: petals lance-ovate, 
white, 2-spotted at the base. Mt. Dana.—Once offered 
by dealers in native plants. 

21. leucanthemifolia, Michx. (S. Michategii, Britt.). 
Viscid plant 5-20 in. tall, much branched, bearing many 
small star-like white fls. and long-spatulate toothed lvs.: 
petals lanceolate, unequal, the 3 larger ones cordate at 
the base and with a pair of yellow spots. Va. to Ga., 
in the mountains. 

22. Pennsylvanica, Linn. Tall stout herb, sometimes 
3 ft. and more high, viscid pubescent, nearly or quite 
simple: basal lvs. sometimes nearly 1 ft. long, oblan- 
ceolate, obscurely toothed, much narrowed below, the 
scape nearly naked: panicle long and becoming open: 
fls. numerous and small, greenish, the petals linear- 
lanceolate. Swamps, eastern U. S., south as far as Va. 
—Recommended as a bog plant. 

23. nivalis, Linn. Dwarf, the flowering branches ris- 
ing 3-6 in.: Ivs. ovate or obovate, thickish, crenate, 
narrowed into a petiole: fls. capitate on a naked scape, 
the head sometimes branched, white, the oblong or obo- 
vate petals persistent. Alpine and aretie regions of 
Eu., Asia and N. Amer. In the Rocky Mts. it occurs 
as far south as Arizona. 

24. Virginiénsis, Michx. Low, viscid pubescent plant, 
1 ft. or less tall, from a rosette of obovate or spatulate, 
crenate-toothed thickish Ivs., which are narrowed into a 
petiole: cyme small and close at first but becoming loose 
and open: fils. small but many, dull white, the petals 
oblong-obtuse. On rocks and in woods, eastern U. 8. 

as far south as Va. and Tenn.—A pretty spring flower, 
and sometimes planted. There is a double-fld. form. 

25. integrifolia, Hook. Plant a foot or less tall, vis- 
cid pubescent, leafless except at the base, the short cau- 
dex somewhat woody: Ivs, ovate and very obtuse, entire 
or very nearly so: fls. white, small, in a more or less 
loose panicle, the petals obovate and twice the length of 
the spreading-reflexed calyx-lobes. Calif. northward.— 
Once offered amongst native plants. 
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26. azoides, Linn. Tufted plant, 6 in. or less tall, gla- 
brous except for the sparingly setose leaf-margins: lvs 
linear-lanceolate, somewhat fleshy, seattered along the 
stem: fls.solitary on axillary pedicels near the topof stem, 
yellow and more or less spotted with orange, the petals 
oblong. Eu., Asia, N. Amer., in the U.S. occurring ip 
northern New England, northern New Yor northern 
Mich., Rocky Mts., ete. 

27. bronchialis, Linn. Dwarf and cespitose, the scape 
a few inches high and nearly leafless but leafy at the 
base: Iws. linear to linear-laneeolate, mueronulate iat 
the apex, ciliate or spinulose on the margin, stiffish: 
tls. solitary or corymbose, on long and weak 
peduneles, yellowish white with orange-red 
dots, the petals obovate-oblong. Asia and 

aretic N. W. America and Rocky Mts. Ouly 
var. cherlerioides, Kugler (S. cherlerioides, 
Don), has appeared in the Amer. trade: 
very dwarf, only 2 or Sin. high, densely ces- 
pitose, few-flowered, the Ilys. short and some- 

Asia and Alaska. what spatulate. 

28. Campdsii, Boiss. & Reut. (8. Wallace- 
dna, Hort.). Tufted and bright green, with 
reddish th-stems, hairy and somewhat glan- 

dular: Iws. spatulate, with an abruptly en- 
larging end, 3-5-lobed, and sometimes again 
toothed: fl.-stems branching, 3-4 in. hich, 
erect: fils. %4 in. white, somewhat © 

bell-shaped, the broad petals much exceeding 
the calyx. Spain. BoM. 6640. Gn. 35, p. our. 
ALP. 4:495.—Once introduced here, but does 
not endure the hot climate well. An attrae- 

tive species. 

29. cespitosa, Linn. Exeeedingly variable 
species: dwarf and cespitose, the f.- 
stems erect and nearly leafless and 
somewhat glandular-pilose (3-4 in. 

bigh): Ivs. usually cuneate but some- 
times nearly linear, 
usually 3-fid wad some- 
times 5-fid, the lobes 
linear and obtuse and 
nearly parallel: fs. 
few, white, 1-10 in a 
raceme or panicle, 
campanulate, the pet-* 
als spreading, oblong 
and obtuse, 3-nerved. 
Eu. 

30, aphylla, Sternb. 
(S. leptophalla, Frol.). 
Small, loosely  cespi- 
tose species, producing 
many or several rosettes at the surface of the ground, 

and sending up short, almost leafless, 1-fld. or 2-Ad. 

glandular seapes: Ivs. thinnish, entire or 3-h-lobed: 

fls. light yellow, the petals linear and acute and about 

as long as the calyx-lobes. Eu. 

31. umbrosa, Linn. Lonpon PRIDE. PATRICK'S 

Cappace. Erect-growing plant, the nearly leafless 

branching fl.-stems reaching 6-12 in, high and spring- 

ing from uw dense rosette of Ivs. 6-12 in. across: lvs. 

thick and mostly glabrous, obovate, erenate - dentate, 

the stalk-like hase ciliate: Hs. small, pink, with darker 

spots, in a loose panicle, the petals ovate or oblong and 

spreading. Enu., in shady places.—A very neat and at- 

tractive plant, frequent in Kuropean gardens, but rarely 

seen here. There is a var. variegata, Hort. 

32. Geum, Linn. (S. hirsita, Linn.). Differs from 8S. 

umbrosa in being hairy, in having orbicular Ivs that 

are cordate or notched at the base and on long stalks. 

Range of last, and said to occur in Newfoundland. 

33. sarmentosa, Linn. (S. Japduica, Hort. S. Chi- 

nénsis, Lour.). STRAWBERRY GERANIUM. In England 

known as MorHer or THOUSANDS, a name also applied 

to Linavria Cymbalarvia, OLD Man’s BEARD. Fig. 2261. 

True stem or eaudex searcely rising above the ground, 

but the fl.-stems rising 1-2 ft. and much branched, 

whole plant sparsely hairy : stolons many, long and 

rooting freely at the joints after the manner of a straw- 

berry: lvs. nearly orbicular, shallowly crenate - lobed, 

the lobes apiculate, all radical and long-stalked : fis. 

MCTOSS, 

2201. Saxifraga sarmentosa ( }y). 
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many, White, the 2 lower hanging petals lanceolate 
pointed or lance-ovate, the 3 upper ones small and in- 
conspicuous and pinkish and spotted, Japan and China. 
BNE. O22 sO. TLE: 37 (showing irritability of plant 
to light). Gn a: RH. 1876, p. 427.— 
An old-time greenhouse plant, and also one of the com- 
monest window-garden subjects. Of easiest culture. 
Var. tricolor, Sieb. (NS. tricolor supérba, Hort.), has lvs. 

handsomely marked with creamy white and red varie- 
gations. F.S. 21 

Rortunet, Hook 
but as 

7-8 (as N. Fortunei tricolor), 8. 
. (BM. 5377), is a closely allied species, 

less (if any) sarmentose, the Ivs. are more 

sharply toothed, the fls. are white and the 
lower petals are dentate. Ti. Ee Bs 

SAXIFRAGE. Sce Savrifraga. 

SCABIOSA (Latin, ‘teh ; 
cinal use). Dipsucacew, ScABlous. MouRN- 
ING Bripg. About 52 species (from En., 

Asia and Afr.) of annual or perennial herbs, 
often somewhat woody at the base, with en- 
tire, lobed, or dissected Ivs. and blue, rese, 

yellow or white fis. in mostly long-pedun- 
éled globular or ovoid-eonie heads, Bracts 
of the involuere in 1] or 2 rows, foliaceus, 

mostly free: scales of the receptacle small 
narrow ov none: corolla + left: stamens 
4, rarely 2, all perfect. For a related plant, 
see Clephalaria, 

In any moderat 
succession of flowe 
until frost. The flow 

cutting 

referring to medi- 

ly good garden soil a 
s produced from June 

are very service- 
purposes. Propagated by 
jon. Many of the peren- 

al species act like biennials in culti- 
vation, and often flow the first year 

from seed. 
pireaisacommon gar- 
den annual. 

S.atropur- 

INDEX. 

coccinea, 4. 
Colminbaria, 3. 
compacta, 4. 

E: graminifolia, 8. 
major, 4. 
nana, 4. 

euca, 1. 
ie oa bs 

pumila, 4. 
stellata 

varia, 
Webbiana, 1. 

A. Dudiecal leaves dentate or lobed. 
b. ls. yellow, 

pa. Mls. dark purple, blue or white, 
oe, Calys-limd sessile or nearly so, 

p. Les, sessile 
pp. Les. petioled.. z 

eo. Calye-limb pedicellate 
p. Plant 2 fl. high.. . atropurpurea 

po. Plant 6-18 in, high .........5. stellata 

1. ochroleuca 

2. arvensis 
.3. Columbaria 

AA. Radical les. entire, 
Be LVS. OUGLE=001LONG onan ¥eniecareas 6. brachiata 

pp. Lvs. lance-lincar to linear. 
. FICGAE 8 48, AUTOS naa 5 Sade das 7. Caucasica 

CG ALEMUS: SUUGIET cacains easton: See &. graminifolia 

1. ochroleuca, Linn. A hardy perennial herb about 18 
in. high: stem branching aud somewhat hairy: Iv 

whitish pubescent, the radical crenate or lyrately pin- 

natifid, tapering to a petiole, pubescent on both sides; 

those of the stem 1-2-piunately divided or cleft into ob- 

long or linear lobes: peduncles long, slender: lvs. of 

the involuere shorter than the fls. June to autumn. 

Eu. and Asia. Var. Webbiana (SS. Webbidna, D. Don). 

Height 6-10 in.: lower Ivs: can nt-villous, the upper 

glabrous. Resembles the type but is smaller in all its 
parts. B.R. 9:717. 

9°. arvénsis, Linn. (8. varia, Gilib.). A hardy per- 
ennial 2-4 ft. high: stem hispid: Ivs. villous-hirsute, 

the radical unequally pinnately parted, the lobes lanceo- 
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late; those of the stem pinnately divided with lnear 
lobes, the upper linear-lanceolate: involucral bracts ob- 
tuse: fls. lilae or blue, 1-2 in. across. June-Aug. Not 
known to be in the trade, S. varia, Hort., being presum- 
ably mixed varieties of S. atropurpiurca 

SCABIOSA 

2262. Scabiosa atropurpurea ( 13) 

3. Columbaria, Linn. A hardy perennial quite variable 
in character, 2 ft. high: stem branching, glabrous or 
nearly so: radical lvs. ovate-obtuse, crenate, membra- 

nous, pubescent on both sides; stem-lvs. glabrous, pin- 
nately parted, the segments linear, entire or slightly 
incised: fls. blue, in ovate-globular heads on long pu- 
bescent peduncles. June-Sept. Eu., Asia, Afr.—Var. 
alba is cult. 

4. atropurpirea, Linn. (S. major, Hort.). Sweet 
ScasBious. Fig. 2262. An annual branching plant about 
2 ft. high: radical lvs. lanceolate-ovate, lyrate, coarsely 
dentate; stem-lvs. pinnately parted, the lobes oblong, 
dentate or cut: fls. dark purple, rose or white, in long- 
peduncled heads, becoming ovate or oblong in fr. 
July-Oct. 8. Eu. Gn. 21, p.118. B.M.247. F 12:1203. 
—Vars. candidissima, coccinea, compacta, major, nana 
and pumila are often offered as if they were distinct 
species, as S. nana, ete. 

5. stellata, Linn. An annual plant, hairy, simple or 
somewhat branched, 6-18 in. high: Ivs. cut or somewhat 
lyrate, the terminal lobe large, obovate, dentate, the 
upper ones often pinnately parted: fis. blue, in long- 
peduncled heads; corolla 5-cleft, the lobes radiate. 
oe and later. S. Eu. 

brachiata, Sibth. & Sm. An annual species about 
al i. high: lower Ivs. ovate-oblong, the upper pinnately 
cut, lyrate; the lower lobes decurrent, the terminal 
large, obovate, oblong: fls. light blue. June and later. 
Eu., Asia. 

7. Caucdsica, Bieb. A hardy perennial 18 in. 
Ivs. glaucous or whitish, the lower 
acute, the upper cut and divided: heads flattish: fls. 
light blue. June-Oct. Caucasus Mts. Gn. 35, p. 121; 
—Vars. alba and perfécta are also offered. G.M. 38:839. 

8. graminifolia, Linn. A perennial herb, son 
woody at the base, about 1 ft. high: Ivs. linear, 
fls. pale blue. June-Oct. Eu. B.R. 10:835. 

J.B. Kener and F. W. Barenay. 

high: 
lanceolate-linear, 

what 
silvery: 

SCABIOUS, For Common Seahious, see Seabiosa. 
Por Shepherd's or Sheep Seabious, see Jasione peren- 
nis. 

SCAPHOSEPALUM 

SCALLION, a name for the Shallot; also used for 
onions that do not make good bulbs but remain with 
thick necks, but generally pronounced and written seul- 
lion in this country. The word is connected with Asea- 
lonicum (Allium Asealonicum). 

SCANDIX (Greek, to sting; in reference to the rough- 
ness of the fruit). Umbelliferw. About 10 species of 
annual herbs mostly natives of Europe: lvs. pinnately 
decompound, the segments small and narrow: fis. white, 
polygamous, often radiate, usually in few-rayed com- 
pound or simple umbels: fr. oblong-linear, long-beaked, 
the ridges obtuse, prominent. 

Pécten-Véneris, Linn. Fig. 2263. A hardy garden an- 
nual 6-12 in. high, with finely cut Ivs. and small white 
fls. in simple mubels. Eu.—Little grown here. 

S. eerefolium, Linn, See Chervil. F. W. Barcuay. 

SCAPHOSEPALUM ((ireek, boat and sepal; alluding 
to the form of the lower sepal). Orchiddcew. A genus 
recently separated from Masdevallia upon the character 
of the lateral sepals, which are united into a boat- 
shaped organ. In habit the plants resemble Masdeval- 
lia, except that the parts of the rhizome are longer, thus 
making the tufts less compact, and the racemes assume 
climbing habits, becoming very long and be: aring fils. 
for months in succession. The dorsal sepal is free or 
nearly so: labellum and sepal small. The genus con- 
tains about 10 species. 
Grow in a coolhouse well protected from the sun. 

the summer temperature as low as possible. Give] 
of water when growing. When at rest, water 
but do not allow the plants to become entirely dry. Use 
as small a pan as possible. The culture is like that for 
Masdevallia. 

gibberdsum, Rolfe (Masdevdllia gibberdsa, Reichb. 
f.). Lvs. 3-5 in. long, oblong-obovate or lanceolate, ob- 
tuse: peduncle 6-10 in. long, warty, bearing a loose ra- 
ceme of 4-8 fls.: dorsal sepal boat-shaped, with a long 
tail, dull red, with strong, greenish ribs; lateral sepals 
partly connate in a concave lamina, then svreading 

a 

Keep 

RN 2263. Scandix BY 
(aa) Pecten-Veneris (X 13). 

horizontally, yellow, spotted with red and ending in 
yellowish tails. Colombia, B.M. 6990. 

punctatum, Rolfe (Masdevdllia punctata, Rolfe 
Densely tufted: vs. elliptie-lanceolate, subacute, 
in. long: peduncles pendulous: fls. small, dull yellow- 
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ish, thickly speckled with crimson; dorsal sepal 
broadly ovate, concave, strongly 5-ribbed, ending in a 
stiff ineurved tail; lateral sepals spreading horizont: ally, 
faleately incurved, with a filiform process near the tip. 
Colombia. B.M. 7165. 

HEtriIcH HassecBrine and Wn. 

SCARBOROUGH LILY. 

MATHEWS. 

Vallota prorpurea, 

SCARLET BUSH. Hameliu. 

SCARLET LIGHTNING. Lychunis Chaleedonica, 

SCARLET PLUME. Euphorbia fulgens. 

SCARLET RUNNER. A 
Phaseolus multiflorus. 

red-tlowered variety of 

SCENTED VERBENA. A 
books for the Lemon Verbena. 

name found in 
See Lippia, 

some 

SCHAUERIA (after J. C. Schauer, professor at 
Greifswald, 1813-1848). Aecanthdcee. Erect, halt- 
shrubby herbs, with entire Ivs.: fls. yellow or red, in a 
terminal thyrse or spike; calyx 5-parted, segments 

a linear or aceous; Corolla-tube long, gradually broad- 
ened upward; limb 2-lipped, the upper Hp interior nar- 
row, entire or emarginate, erect, lower lip cut into 3 

subequal, recurved segments; stamens 2 each, with 2 
parallel anthers, about as long as the upper lip; 
aborted stamens wanting; style filiform: ovary seated 
on a disk, 2-loculed, with 2 s sineach locule. About 8 
species from Brazil. Close related to Jacobinia, from 

which it differs by the equal neil anther cells. It is 
distinguished from Anisacanthus by its setaceous calyx- 
lobes, and from Fittonia by its habit. 

flavicoma, N. E. Brown (Justicia flava, Hort., not 
Kurz.). Fig. 2264. Half-shrubby plants, with erect, 
branched stems, up to + ft. high: lvs. opposite, petio- 
late, ovate to ovate-lanceolate, shining green, undulate: 
fls. light yellow, 142 in. long, borne in erect, feathery 
panicles; calyx-lobes long, subulate, glindular-hairy, 
persistent after the corolla has fallen. Autumn. Brazil. 
B.M. 2816 (as Justicia calycotricha). B.R.12:1027 (as 
Justicia flavicoma). L.B.C. 20:1921 (as Justicia calli- 
tricha).—This plant has been confused with S. ealy- 
cotricha, Nees, and has long been cultivated under that 
name. S. calycdtricha, Nees, has a smooth calyx and 
broader ovate lvs. which are very obtuse or subcordate 

at the base. Herricu HasseLeninc. 

SCHEELEA (after Scheele, distinguished German 
chemist). Palmdcew, About 10 species of pinnate palms 
from tropical South America. They are spineless, tall 
or dwarf: leaf-segments arranged in regular series or 
grouped, linear, in young plants unequally and obtusely 

ut at the ape: fis. yellowish, dicecious or moncecious, 
the males very numerous in the upper part of the 
branches, the females few or solitary in the lower part 
and sometimes peduncled; petals of the males long- 
elub ped or cylindrical; stamens 6, shorter than the 
petals: fr. 1-3-seeded. 

butyracea, Karst. This species is cult. in S. Calif. 
Franceschi remarks that it comes from Venezuela and 
is a magnificent palm with the habit of Attalea. H. A. 
Siebrecht writes that it is rare in cultivation and that it 
is more interesting than beautiful. On account of its 
large stem base or crown, it requires so large a pot or 
tub for the size of the plant that it does not make a 

yery ornamental subject. Ae DE 

SCHEERIA (Frederick Scheer presented the original 
species to the Royal Botanic nas at Kew, he hay- 
ing received them in 1850, through J. Potts, from Chi- 
huahua, Mexico). Gesnerdcee. A name proposed for 
four Mexican and tropical American herbs which are 
now referred to Achimenes (which see). From Achi- 
menes, Seeman, its founder, distinguished it “by its 
truly infundibuliform, not bilobed, stigma.” In habit, 
the genus suggests Achimenes hirsuta, A. pedunculata 
and A. multiflora (see p. 18, Vol. I). In the American 

trade one species is offered, 8, Mexicana, Seem, (S. ci- 
ruléscens, Hort.), now more properly known as j 
menes Schecrii, Hemsl. Stem erect, hairy: lv; 
hairy, dentate, stout-stalked, opposite: fls. solitary in 
the axils, stalked, the corolla 2-214 in. long, the tube 
inclined or drooping and curved, the wide-spreading 5- 
lobed limb bluc-vurple. Lvs, with a metallie luster. 
B.M. 4743. LH. B 

2264. Schaueria flavicoma (> !3). 

Chiefly known to the trade under the name of 
Justicia flava, 

SCHIMA (said to be an Arabian name). Ternstrimi- 
dcew, About 9 species of tender evergreen trees and 
shrubs, with 5-petaled white fis. about 14 in. across. 
Here belongs a neat little tea-like shrub about 2 ft. 
high, known to the trade as Gordonia Javanica, Schi- 
ma and Gordonia are closely related genera, distin- 
guished by Bentham and Hooker as follows: Schima 
has inferior radicles, sepals scarcely unequal, ovules few 
in each locule and laterally affixed; Gordonia has supe- 
rior radicles, sepals markedly unequal, ovules numerous 
in each locule and pendulous. 

Other generie characters of Schima: peduncles 1-fld., 
usually erect: tls. solita in the axils or the upper ones 
crowded in a short raceme; petals connate at the base, 
imbricate, concave; stamens numerous: ovary 5-celled 
(rarely 4- or G-celled); stigmas broad and spreading: 
capsule woody: seeds flat, kidney-shaped. 

Norénhe, Reinw. ( Gordénia Javdnica, Roll.). Tender 
evergreen shrub, 2 ft. high or perhaps more, branched, 
glabrous: Ivs. alternate, elliptic-lanceolate, coriaceous, 
entire: fis. solitary in the axils, white, 14¢ in. across, 
shorter than the lvs.; petals obovate. Java. B.M. 4539. 
—A good pot-plant for the warmbhouse. Readily in- 
creased by cuttings. Ww. M. 

SCHINUS (Greek name for the Mastie-tree, Pistacia 
Lentiscus; applied to this genus on account of the resi- 
nous, mastic-like juice of some species). Anacardidcee. 
Resinous, dicwcious trees, with alternate, pinnate lvs., 
sessile Ifts., axillary and terminal bracteate panicles, 
small whitish fs. with short, 5-lobed calyx, 5 imbricated 
petals, broad annular disk, and 10 stamens: fr. a glo- 
bose drupe. About 17 species, all South American ex- 
cept one in the Sandwich Islands, one in Jamaica and 
one in St. Helena. Only two are cultivated; they are 
semi-tropical and grown in the warmhouse at the East 
and in north Europe, in the open at the South and in 
Calif. as far north as the San Francisco Bay region. 

Molle, the old generic name, is from Muli, the Peru- 
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vian name of S. Molle, and not, as sometimes supposed, 
Latin molle, soft, which would not be applicable in this 

case. 

Molle, Linn. PERUVIAN Mastic-TREE. CALIFORNIAN 

Pepprer-TREE. Figs. 2265, 2266. Evergreen tree, 20 ft. 

and more, with rounded outline and graceful, pendulous 

branchlets when not trimmed: Ivs. 9 in. or more long, 

glabrous, of many alternate, linear-lanceolate lfts. l4- 
9 in. long: fils. in conical panicles, yellowish white; 
ripe fruits the size of peppercorns (whence the popular, 
but misleading, Californian name), of a beautiful rose- 
color. Peru. G.P.8:505. R.A. 1889, p. 2 G.C. II. 
17:588, 589. Gn.25, p. 418. BM 9.—In southern and 
middle California more extensiv cultivated than any 
other ornamental tree except. perhaps, the Blue Gum 
(Bucalyptus globulus), and thriving best in the wari 
interior valleys, though hardy on the coast at San Fran- 
ciseo. Valued as a lun and avenue tree; often planted 
asastreet tree, for which, however, it is un- 

suited, being too spreading and branching 
too low. Wolle was a generie nameused hy 
Tournefort, and placed in apposition with 

Schinus by Linnieus (explained above). 

terebinthifolius, Raddi, with 
fls. and Iys. composed of seven broader, 

somewhat serrated Ifts., is sparingly met 
with in cult. in S. Calif., and proves hardy 
in San F Braz 

depéndens, Ortesa (Duvata depéudens, 

DC.), is uw shrub or small tree, with more 
or less drooping branches: Ivs. wel i 

long, oblong or obovate: fis. yelloy 

long, produced in great numbers in ra- 
cemes about as long as the leaves. West- 

Amer. B.M. 7406. B.R. 1921568 (Deevera ovata); 
(D. dependens); 29:59 (D. longifolia).— The 

genus Duvana was distinguished from Schinus chiefly 
by its simple foliage, but it is now considered a sub- 
genus of Schinus. Jos. Burrr Davy. 

SCHINUS 

racemose 

ancisco, 

= 
3) 

Schinus Molle is everywhere present in southern 
California, where it attains a height of 50 ft. and sows 
itself. It was a great thing for this region in years past 
before the water systems had reached their present effi- 
cieney. Now the poor Pepper-tree is under a ban, and 
justly so. Next to an oleander the black scale loves a 
Pepper-tree. Hence the Pepper-trees, being large and 
numerous, have been indireetly a serious menace to the 
orchards of citrous fruits. Thousands of old tree: 
ft. in diameter, have been cut during the past year be- 
cause of their proximity to orange orchard At least 
one nurseryman has actually refused to sell Pepper- 
trees to people who ordered them. Los Angeles boas 
some magnificent avenues of them. WS. terebinthifolius 
is but little known in this region, the tallest tree being 
only 15 ft. as yet, but it is likely to be extensively 
planted in the near future. ERNEST BRAUNTON, 

SCHISMATOGLOTTIS (Greek, falling tongue ; refer- 
ring to the fact that the limb of the spathe svon falls 
off). Avrdcew, The plants which bear this uncomfor- 
table name are amongst the finest variegated foliage 

plants in the Arum fimily, and bardly if at all inferior 
in beauty and ease of culture to the popular Dieffen- 
bachias, which they closely resemble. They are tender 
plants used for the decoration of warm conservatories, 
but they have been successfully grown by skilled ama- 
teurs in living houses, where a day temperature of 70° 
conld be maintained throughout the winter. The genus 
contains about 15 species, mostly natives of the Malay 
Archipelago, They have stoloniferous rhizomes and the 
eaudex lies on the ground. The leaves are large, ovate 
or lanceolate, banded or llotehed with white or pale 
yellow. The brightness of the colors in variegated 
plants largely depends upon culture. Fils. unisexual; 
fertile males with 2-3 short stamens, truneate at the 
apex; sterile males with staminodes destitute of pollen: 
female fs, with 2-1 pistils: ovary 1l-loculed; ovules ana- 
tropous : berries oblong, green, yellowish or scarlet. 
Engler in DC. Monog. Planer. vol. 2, 1879. For eulture, 
see Dieffenbachia, See also Philodendron, to which the 
genus is somewhat closely allied, 

SCHISMATOGLOTTIS 

INDEX. 

(S. L. refers to supplementary list.) 

Neoguineensis, 5. 
picta, 4. 
pulehra, 6. 
purpurea, 1. 
Roebelinit, 8. Le. 

crispata, 3. 
decora, 6. 
immaculata, 1. 
Lansbergiana, 1. 
Lavalleei, 1. 

Seemanti, 8. L. 
Siamensts, 8. L. 
varieguta, 2, 5. 
Wittmaniana, 6. 

9265. Schinus Molle, the California Pepper-tree. 

A. Lvs. lanecolate-oblong, vase not 
heart-shaped. 

Bp. Petiole lounger than blades... 1. Lavalleei 
BB. Peliole shorter than blade..... .2. variegata 

AA. Dus. ovate, base heart-shaped, 
B. Foliage banded with white, 

co. Petiole aboutas longus blade,.3, erispata 
ca, Petiole twice aslongas blade..4. picta 

BB. Foliage blotched with white. 
ce. More green than whiles...... 5. Neoguinéensis 

cc. More while than green.. } . pulchra 

1. Lavdlleei, Linden. Lvs. lanceolate or lanceolate-ob- 
long, rounded or narrowed at the base but not cordate, 
blotched with silvery white, some of the blotches much 
larger than others ; petiole 6-8 in. long; blade 5-7 
14-21% in.; sheath reddish. Malaya. 1.H. 28:41 
immaculata (var. - Lunsbergidna, Linden) differs 
having purple sheaths and leaf-stalks, und foliage green 
above, dark wine-purple below. Var. purptrea is a 
Sumatran form with foliage blotched gray above and 
dark wine-purple beneath. 

2. variegata, Hook. Lys. oblong-lanceolate, obtuse 
or rounded at the base, long-cuspidate at apex, dark 
ereen above, marked whitish along the midrib; petiole 
3-4 in. long or Jess than half the length of the blade 
Borneo. This has been confused in the trade with S. 
Weoguincensis. 

3. erispata, Hook. Lys. 5-7 in. long, leathery, ovate- 
cordate, with rounded basal lobes, dull green above with 

2 whitish, irregular, nearly parallel bands extending 
from base to apex and about half-way between midrib 

and margin. Borneo. B.M. 6576. 

4. picta, Schott. Lys. ovate-cordate, the basal lobes 
short, but the sinus deep, dark green above, marked 

with lacerated glaucous spots at the middle, on each 

side of the midrib and between the nerves; petiole 8-16 

in. long; blade 6-7 in. long. Java. 

5. Neoguineénsis, N. 1B. Br. (S. variegata, Hort., not 
Hook.). Lvs. ovate-cordate, bright green, irregularly 
blotched with pale yellowish green, the total mass of 
green being greater than the variegation; petiole 9-12 
in. long; blade 8-9 x 5-5%y in. New Guinea. LH. 
27:380 as Calocasia Neoquineensis, the variegation be- 

ing a bright creamy white. 

6. pulchra, N. E. Br. (S. décora, Bull.). 
obliquely cordate, irregularly blotehed with 

Lys, ovate, 
silvery 
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white, the total mass of green being less than the varie- 
gation; petiole 3-44 in. long; blade 4-5 x 1%4-21. in. 
Borneo. 1.H. 31:520. G.C. IL. 24:361.— 8. decora, var. 
Wittmanidna, was offered in 1893 by John Saul, Wash- 
ington, D.C. 

S, Rocbelinii, Pitcher & Manda, 1895, p. 138. 
fully marked with silvery white in a bre 
tion. Only the center and edge of the leaves are plain light 
green. The plant is compact, free-growing, with thick leaves 
as enduring as those of a rubber tree. A fine house plant.” 
This plant is impertectly known. It is figured in Pitcher & 
Manda’s catalogue 1895: 141 as 8. Roebelinii, and the same thir 
is used in A.G. 19:589 (1898) as S. pieta and in V. M. 28:7 
(1899) as S.crispata. The plant so pictured is distinet from 
any species described above. There is more white than green 
in the leaf, only the edges and midrib portion being green. 
Some growers believe it to be a sport of NS. crispata.— 
S. Seemanii, Hort. Bull., was advertised by the U. 
Co. 1895, but seems nuiknown to botanists. TS. Sianiests, 

“Lys. beanti- 
d feathery variega- 

Bull. still in eultivation, but imperfectly knowin to botany. 
Possibly a species of Aglaonema. W. MM. 

SCHIZHA (Greek, to split). Schizwaeew, A genus 
of small ferns with twisted grass-like Ivs. and sedye- 
like sporophylls formed of a cluster of closely com- 
pacted pinnae, each with two rows of sporangia, which 
in common with the family are pear-shaped, with an 
apical ring, opening by a vertical fissure. 

pusilla, Pursh. Our only native species, growing in 
sand barrens mainly in New Jersey. Lys. an inch lone, 
grass-like: sporophylls 2-3 in. long, with 6-8 closely 
compacted divisions, forming a spike at the apex. 
Known locally as Curly-grass. The prothallus only re- 
cently studied is found to resemble protonema, being 
filamentous rather than thallose as in ordinary ferns. 

L. M. UNpEnwoop. 

2266. Foliage and fruit of California Pepper-tree— 

Schinus Molle (x 75). 

SCHIZANDRA (Greek, schizcin, to cleave, and aner, 

andros, man, stamen: referring to the cleft or separate 

anther-cells). Including Spherdstema and Musrimno- 

whezia. Magnolidcer. Ornamental deciduous twining 

shrubs, with alternate, simple Ivs., white, yellowish or 

red, not very conspicuous fls. on slender, drooping pedi- 

SCHIZANTHUS 1625 

eels and showy searlet or black, berry-like fr. in droop- 
ing racemes, The Asiatic S. Chinensis is hardy north, 
while the native S. coccinea can only be grown south. 
They may be used for covering rocks, trees, shrubs or 
fences, and scem to thrive best in partly shaded and 
somewhat moist places ina porous, sandy loam. Prop. 

by seeds, by greenwood cuttings under glass, root- 

cuttings or layers, and also by suckers. Six or 7 spe- 
cies, chiefly in IK. Asin, from Tidia to N. China and 
Japan, 1 species in N. America. Lvs. exstipulate, usually 
ovate: fis. slender-stalked, in few-fld. axillary clusters, 

di@ecious or monwcious; sepals und petals 9-12, not dif- 
fering; stamens 5-15, more or less connate; carpels 
numerous, imbricated in the #., developing into berries 
disposed on the clongated filiform receptacle, forming 

aw drooping raceme. ‘The fruits of the Asiatic species 
are eaten in their native countries. 

coccinea, Michx. High climbing shrub: Ivs. slender- 
petioled, ovate or oval, acuminate, entire or obscurely 
denticulate, glabrous, 2-3!. in. long: As. moncecious, 

erimson purplish, 's-'s in. across; 5, connate 

into a 5-lobed disk with the anther-cells widely sepa- 
rated: berries searlet, forming a loose raceme 2-5 in. 
lone, Jaume. B.C. toe BR. Tes, BAL. IU 

Chinénsis, Baill. (Jfarimow/fezia Sinéusis, Rupr). 

Climbing to 25 ft.: Ivs. broadly oval or ovate, acute or 
acuminate, remotely denticulate, dark green wud shin- 
ing above, glabrous except at the veins beneath, 2-4 in. 
long; petiole te-lte in. long: fls. diccious, pinkish 
white, ts in. across, fragrant; stamens 5, divided at the 
apex: berries scarlet, forming a rather dense raceme 
1-4 in. long. May, June. Japan, N. China, Amurland. 

stamens o, 

Gt. 39. VS. 1531594. Gus 6; p. 583. MDG. 
1899 —The very showy fruit ripens end of August: 
to secure it both sexes must be planted together. 

S. nigra, Maxim. Similar to the preceding: Ivs. smaller, 
quite glabrous: fs. white: fro blnish black. Japan. Seems 
more tender than S. Chinensis.-S. propiigua, Hook. f. & 
Thom. (Sphrerostema propingnum, Blame). Lys, ovate to 
ovate-limeeolate, about 4 in. long on }e-in. long petioles: S. 
pale vellowish: fr. scarlet, forming racemes to 6 in. long 

i is. BM. 4614. For cult. in subtropical regions or in 
the warm greenhouse. ALFRED REHDER. 

SCHIZANTHUS (Greek, split and flower; from the 
incised corolla). Solandcea, BuTrTERELY FLOWER. 
About 6 species of annual herbs from Chile, with mostly 
tinely cut leaves and terminal open cymes of variously 
and highly colored fis.; calyx 5-eleft, the lobes linear, 

corolla tubular; limb wide-spreading, oblique, plicate, 
somewhat 2-lipped, laciniate; stamens 2, exserted: 
seeds numerous, small. These dainty plants are of easy 
culture in any good garden soil. They are also useful as 
pot-plants for spring flowering, the seed being sown in 
early fall and the plants kept in a light house and 
given plenty of root room as they need it, 

A. Corolla-tube as long as the ealyz: stamens short- 
exserted. 

B. The middle seqment of the anterior lip of the corolla 

notched at stammit, 

retusus, Hook. Stem 2 ft. high: lvs. pinnatisect, with 

the segments entire, dentate or pinnatifid: fs. in the 
type deep rose, with the large middle segment of the 

upper lip orange except at the tip; the lateral segments 

of the posterior lip faleate, acute, linear, longer than 

the middle segment. BM. 3045. B.R. 18:1544.—The 

portions of the flower which are rose-colored in the 

type are white in var. alba, 

BE. The middle segment of the anterior lip not notched 

at apes. 

Grahami, Gill. Lvs. 1-2-pinnatisect; segments entire 

or dentately pinnatitid: fls. typically lilac or rose, with 

the middle half of the middle segment of the anterior 

lip yellow or orange; the lateral segments of the pos- 

terior lip faleate, linear, acute, shorter than the middle 

segment. B.M. 3044. R.H. 1845:529. 

AA. Corolla-tube shorter than the calyx: stamens loug- 

exserted, 

pinnatus, Ruiz and Pay. (S. pérrigens. Grah. 

Priéstii, Paxt.). Fig. 2267. The most yariable of the 

species, with many horticultural forms distinguished 
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by height of stem and color markings of the fls. 
Typically 2 ft. high: lvs. 1-2-pinnatisect; the segments 
entire, dentate or incisely piunatitid: fs. varying in 
depth of color, the lower lip usually violet or lilac; the 

upper paler, its middle section with a 
yellow blotch at its base and spotted 
with purple or violet. B.M. 2404, 2521 
(as 8S. porrigens). BR. 9:725; 18: 
1562 (as var. humilis).—Var. nana, 
Hort., is somewhat lower - growing. 

Var. niveus, Hort., 
has pure white fis. 
Var. oculatus, Hort., 
has a purplish black 
bloteh surrounded 
with yellow at the 
base of the middle 
segment of the upper 
lip or with the typical 
yellow portion dotted 
with small dark pur- 
ple spots. B.H. 1862: 
451. Var. papilio- 
naceus, Hort., has a 
eentral coloring 
somewhat as var. 
oculatus, with the 
general color of the 
tlower marbled in 
various shades. Var. 
tigridioides, Hort., is 
also cultivated. 

F.W. BarcLay 

SCHIZOCODON 
(Greek, cut bell; re- 
ferring to the fringed 
corolla). Diapensi- 
dcew, Schizocodon 
soldanelloides is a 
pretty alpine plant 
from Japan with 

: rosy flowers fringed 

2267. Schizanthus pinnatus (x 1%). like the well-known 
Soldaneilas of the 

Alps. It may be readily distinguished from Soldanella 
(which is a member of the primrose family) by the 
leaves being toothed, and the stamens 4 instead of 5. 
The name “Fringed Soldanella” has been proposed for 
Schizocodon, but all Soldanellas are fringed. “Fringed 
Galax” would be better, as Galax is the nearest relative, 

Schizocodon being, in faet, the Japanese representative 
of the American Galax. The leaves of Schizocodon are 
sometimes more or less brouzy, like those of Galax, but 

their form is not so pleasing. The plant is only a few 
inches high, and the fis. are borne to the number of 4-6 
ona scape. The scapes are numerous and the fis. about 
lin. across, Since 1892 this plant has excited an amount 
of interest comparable to that caused by the introdue- 
tion of Shortia, in 18 

Schizocodon is distinguished from allied genera by 
the following characters: corolla funnel-shaped, 5-lobed, 
the lobes fimbriate; stamens affixed between the lobes 
of the corolla, and separate from the staminodes, which 
are long and linear. Other characters: ovary 3-loculed: 
capsule globose, 3-cornered, loculicidally 3-valved: seeds 
numerous, 

soldanelloides, Sieb. & Zuce. FPrinaep GaLax. Fig. 
8. Hardy, tufted, alpine plant a few in. high: lvs. 

leathery, evergreen, long-stalked, the blade roundish, 
wedge-shaped or subcordate at the base, coarsely 
toothed, the teeth apiculate: fis. nodding; sepals 5, 
oblong, obtuse; corolla deep rose in center passing into 
blush or white at the edges; staminodes linear. Japan. 
B.M. 7316. Gn. 44:954. G.C. ILL 18:415. GoM. 36:206. 
J.H. UL. 34:525. V. 20:119.—This is probably the only 
species in the genus, as S. wuiffo®vs is Shortia and 4. 
ilieifolins is thought to be a variety of Schizocodon 
soldanelloides, with more variable Iws. and fs. ranging 
from red to white. Offered by many European dealers, 
and by one or two Americans; little known here. 

W. M. 

SCHIZONOTUS 

SCHIZOLOBIUM (Creek, fo cleave and hull; alluding 
to the manner of dehiscence). Legumindsee. About 2 

species of South American trees, with large bipinnate 
leaves, with numerous small leaflets, and fs. in axillary 
racemes or terminal panicles. Calyx obliquely turbi- 
nate; segments imbricated, reflexed; petals 5, clawed, 
ovate or roundish, imbricated ; stamens 10, free; fila- 
ments somewhat scabrous at the base: ovary adnate to 
the tube of the calyx: pod 1-seeded. The following has 
been introduced into 8. Calif. by Franceschi, who writes 
that it has not yet proved a success. 

excélsum, Vog. A large Brazilian tree, with fern-like 
bipinnate leaves about 4% ft. long, with the ultimate 
Ifts. about 1% in. long: fis. yellow, in large panicles, 
R.H. 1s74, p. 1138. F. W. Barcuay. 

SCHIZONOTUS (Greek, schizo,to split, and notos, back: 
the capsules were thought to split on the back, which, 
however, is not the case). Rosdeew (Syn. Holodiscus), 
The name Holodiscus (meaning an entire disk) may be 
recommended for this genus instead of Schizonotus, to 
avoid confusion, since the latter name has been used for 
two other genera. Ornamental free-flowering deciduous 

shrub, with alternate, pinnately lobed, ‘petioled lvs. and 
small, whitish fls. in ample showy panicles: fruit insig- 
nificant. Very graceful plants, with their drooping 
feathery panicles of creamy white fls., and well adapted 
for borders of shrubberies or for single specimens on 
the lawn, but not quite hardy north. They grow in al- 
most any well drained soil, and do best in a sunny posi- 
tion. Prop. by seeds usually sown ip boxes in fall and 
only slightly covered with soil, or by layers; 
also increased by greenwood cuttings under glass taken 
with a heel, but usually only a small percentage of 
them take root. Two or perhaps only one species from 
Oregon to Columbia. Lvs. without stipules: calyx 5- 
cleft, almost rotate; petals 5; stamens about 20: 
ovaries 5, surrounded by an entire disk, developing into 
5 distinct pubescent 1l-seeded akenes. Formerly usually 
referred to Spirsa, but it shows closer affinity to Cer- 
cocarpus and other genera of the Potentillee group. If 
all forms of this genus are united in one species it must 
bear the name Sehizonotus argenteus, Kuntze. By 
some the genus is still retained with Spirma. 

2268. Schizocodon soldanelloides (X 1s). 

discolor, Raf. (Holodiscus discolor, Maxim.). Fig. 2269. 
Shrub, 20 ft., hardy with protection in Mass.: lvs. ovate 
or oblong, truncate or narrowed at the base, pinnately 
lobed, usually glabrous above, pubescent or tomentose 
beneath, %-3 in. long: fls. creamy white, small, in 
ample panicles. July. Oregon to Guatem., east to 
Colo. Gn, 45, p. 56; 47, p. 188; 49, p. 104; 50, p. 278. 
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GG e2 
following are perhaps the most important forms: 
arietolius, J. GQ. Jack (Spirtu ariefolia, Sm 
shrub, with arching branches: Iws. usually truncat 

:21,—A very variable species, of which the 
Var. 

and pubescent beneath: panicle drooping, ample to 10 
in. long. B.R. 16:13¢ G.F. 4:617. Var. Purshianus, 
Rehd. (Sp. discolor, Pursh). Similar to the former, 
but lvs. whitish-tomentose beneath. Var. fissus, Rehd. 
(Sp. fissa, Lindl., and probably Holodiscus australis, 
Heller). Similar to var. arivfolius in habit, but 
smaller: Ivs. crenate at the base, narrower, with entire 
lobes, whitish-tomentose beneath ; panicle drooping, 
loose, to 5 in, long. Var. dumoésus, Dippel (Sp. du- 
mosa, Nutt. Sp. Boursiéri, Carr.). Erect shrub, 8 ft. 
high: Ivs. cuneate, coarsely toothed, pubescent above, 
whitish-tomentose beneath, %-1 in. long: panicle crect, 
rather small and dense. R.H. 1859, p. 519. This last 
form is the least desirable as an ornamental plant. 

S. purpurascens, Gray, is Solanoa purpurascens Greene, a 
Californian Asclepiad, not in eult. It is a perennial with as- 
eending stems 1 ft. high, cordate-ovate Iws., and small red-pur- 
ple fls. in compact umbels.—S. tomentosus, Lind].=Sorbaria 

Lindleyana ALFRED REHDER. 

SCHIZOPETALON (Greck, cut and petal; in refer- 
ence to the pinnately cut petals). Cruciferw. A genus 
of possibly 5 species of annual herbs from Chile, with 
alternate, sinuate, dentate or pinnatiftid leaves and pur- 
ple or white flowers in terminal racemes. The main ge- 
neric character lies in the shape of the petals, which are 
flat and pinnately cut into regular segments. 

Walkeri, Sims. Plant 1-2 ft. high: Ivs. sessile, sinn- 
ate, dentate, the upper linear: fs. white, fragrant. 

B.M. 2379. R.H. 1880, p. 355.—A very pretty annual of 

quick growth F. W. Barcuay. 

SCHIZOPHRAGMA (Greek, schizein, to cleave, and 
phragm, wall: the inner layer of the wall of the valves 
is cleft into fascicled fibers). Sacifragdcee., Ornamen- 
tal climbing deciduous shrub with opposite, long-peti- 
oled, rather large, dentate leaves, and loose terminal 
eymes of small white flowers with enlarged sterile ones 
at the margin. It has beautiful bright green foliage 
and attractive flowers. The plant is useful for covering 
walls and trunks of trees. It clings firmly by means 

of aérial rootlets. Hardy north as far as New York 
city. It thrives best in rich, moderately moist soil and 
partial shade, but also does well in full sun. Prop. by 
seeds or greenwood cuttings under glass; also by layers. 
Like Hydrangea petiolaris, young plants produce small 
Ivs. and make little growth if unsupport on and sutiered 
to trail on the ground. One species in Japan and an- 
other in China, allied to Hydrangea and Decumaria: fs. 
in loose cymes; sepals and petals 4-5; stamens LO; style 
1: ovary 4+5-loculed: marginal sterile fls. consist only 
of one large white sepal, terminating the branchlets of 
the inflorescence: fr. a small, 10-ribbed capsule. 

hydrangeoides, Sieb. & Zuce, CLimBinc HypRANGEA. 
Climbing to 30 ft. and more: lvs. on petioles 2-3-in. 
long, reddish, orbiewlar or broadly ovate, shortly acuimi- 
Berend or cordate at the base,remotely and coarsely 
dentate, bright green above, pale beneath, almost gli 
brous, 2-4 in. long: eymes peduneled, 8 in. broad; 
marginal tls. pedicelled, consisting of an oval to broadly 
ovate white sepal abont 1's in. long. July. Japan. 4. 
Z. 1:26, 100. Gn. 15, p. 301; 34, p. 281.—The species is 
often confounded with Mydrangea petiolaris, which is 
easily distinguished by its marginal fls. having + sepals. 
It has been once introduced under the name Cornidia 
integerrima, which is a Chilean plant with entire ever- 
green leaves. The plant usually thrives best in a shady 

exposure, ALFRED REHDER. 

SCHIZOSTYLIS (Greek, to cut, and style: alluding to 
the filiform segments of the style). Jriddcea, Two 
species of South African perennial herbs with tufted, 
sometimes fleshy roots, narrow equitant leaves and a 
slender scape bearing 6-12 red sessile flowers in a dis- 
tichous spike. Perianth with a cylindrical tube and 
bell-shaped limb divided into 6 nearly equal oblong seg* 
ments: stamens inserted on the throat of tube: capsule 
obovoid-oblong, obtuse. 

SCHOMBURGKIA 1627 

coccinea, Backh. & Harv. Crimson Fuac. A winter- 
blooming tender plant: stem 7a tt. high, bearing 2-3 
Ivs.: basal lv y wbout It. lons Jright red, 
about 2 in. across. BM. se eS. 1 -— The fol- 
lowing cultural notes are taken from G: nde: nand Forest 
9:16: Phe species blooms from Oct. to late Dee. and is 
useful for cut-flowers at this season. [tis perfectly hardy 
in England but of little use here except for indoor use. 
The roots should be planted out in rich soil in spring 
about 8 in. apart, and encouraged to make a strong 
growth. In the fall the plants may be lifted, potted and 
placed in a cool greenhouse, where they will flower. 
After flowering they may be stored in a frame until 

spring, when the fleshy roots will need to be separated 
(leaving 8-5 buds to each root), and planted out as 

before.” F. W. Barcuay. 

2269. Schizonoius discolor (X }3). 

SCHOMBURGKIA (named for Dr. Schomburgk, nat- 
uralist and geographer, who explored British Guiana). 
Orchiddeew, This genus contains about 12 species, in- 
habiting tropical America, They have the habit of 
Cattleyas or Lelias, except that they are less compact. 
Pseudobulbs long, fusiform, bearing several brown 

seales and 2-3 leathery Ivs. at the summit: fl.-stems 
from the top of the pseudobulbs, sometimes very long, 
bearing a terminal raceme or panicle of showy fs. The 
fls. are like those of Lalia except that the sepals and 
petals are narrow and undulate and the labellum does 
not completely envelope the column. The labellum is 
always evidently 3-lobed. 

Give Schomburgkias plenty of heat and a light place 
near the glass, which should be slightly shaded during 
the hot summer months. Give freely of water in the 
crowing season. Rest them in a temperature of 55°. S. 
tibicinis and S. Lyonsii are to be classed amongst the 
showy easily grown orchids, resembling Lelias. 

tibicinis, Batem. (Hpidéndrum tibicinis, Batem.). 
Fig. 2270. Pseudobulbs 1-1! ft. long. tapering upwards: 
lvs. 2-3, oblong, leathery: raceme 4-8 ft. high, bearing 
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numerous fs. each 3% in. across: sepals and petals ob- 
long, undulate, crisp: lateral lobes of the lubellum 

large, cucullate, middle lobe small, emarginate: fis. 

deep pink, speckled with white on the outside, rich 

chocolate-red within; labellum white within, deep rose 

color at the sides, with a short chocolate-red middle 

lobe. Summer. Honduras, Cuba. G.C. IIL. 4:212; 9:651. 
—Var. grandiflora, Lindl. Fls rger and paler, with 
more yellow in the lip. B.R. 30. B.M. 4476. F.S. 
1:54. WS. tibicinis requires less compost than the other 

species. 

SCHOMBURGRIA 

227). Schomburgkia tibicinis (X 44). 

Lyonsii, Lindl. Pseudobulbs about 1 ft. high, with 2-3 
linear-oblong lvs. at the top: racemes erect, 9 in. long, 
bearing 12-25 fls., each subtended by a reflexed bract 
about 3 in. long: fls. 2 in. across; sepals and petals 
ovate to ovate-lanceolate, undulate, white with several 
rows of purple spots; labellum larger, recurved, acute, 
white, with a yellowish brown crisp margin; anther 2- 
horned. Aug. Jamaica. B.M. 5172. F.S. 20:2130. 
G.C. IIT. 26:203. 

rosea, Linden. Related to S. wndulata. Bracts, 
peduneles and labellum light ros sepals and petals 
oblong, undulate, narrower than the labellum; labellum 
with rotund lateral lobes and a smaller subrotund mid- 
dle lobe, margin crisp. Colombia. 

crispa, Lindl. Pseudobulbs numerous, long: lvs. ob- 
long-lanceolate: fis. yellowish brown; sepals and petals 
oblong, undulate; labellum ovate-oblong, obscurely 3- 
lobed, Guiana. B.R. 30:23. B.M. 3729 (as S. mar- 
ginata, var.). 

undulata, Lindl. Fls. in a dense raceme; sepals and 
petals linear, undulate, crisp, longer than the labellum, 
rich brownish purple; labellum cucullate, middle lobe 
oval, acute or obtuse, violet-purple. Jan. Colombia. 
B.R. 31:53. 

HEINRICH HASSELBRING and Wm. MatTuews. 

SCHOTIA (Richard Schot, companion of Jacquin dur- 
ing his travels in America, 1754-59). Leguminosae. A 
genus of 3 species of small trees or shrubs, native to 
S. Africa, with pinnate leaves and panicles of hand- 
some crimson, pink or flesh-colored flowers. Calyx 4- 
lobed; petals 5, nearly sessile, either ovate to oblong or 

SCIADOPITYS 

small and scale-like; stamens 10, free or shortly con- 
nate: pod oblong or broadly linear, coriaceous, com- 
pressed, the upper margin or both margins winged: 
seeds 1-6. 

A. Els. on rather long pedicels. 

B. Petals longer than the calyx. 

speciosa, Jacq. A tree or shrub, about 10 ft. high: 
lvs. variable in form, which fact has ied to much 
separation of this species into varieties and species: 
lfts. 8-32, linear, oblong, or obovate: fls. crimson, in 
terminal panicles. B.M. 1153 (as 8. tamarindifolia). 
— Advertised in southern California. 

BB. Petals shorter than the calyx. 

brachypétala, Sond. A large shrub or small tree: 
su, ovate-oblong or 

obovate: panicles many-fld., and terminal: 
calyx-tube conical, crimson; petals very small, linear, 
hidden by the calyx.—Cult. in southern Florida, 

AA. Fils, nearly sessile. 

latifolia, Jacq. Becoming a tree 20-30 ft. high: lfts. 
4-8, ovate-oblong or obovate, usually 14-2) in. long, 
15-1 in. wide: ts. rosy or flesh-colored, in much- 
branched panicles; petals longer than the calyx.—Ad- 
vertised in southern California. F. W. Barcuay. 

SCHRANKIA (F. P. Schrank, director of the botanic 
gardens in Munich). Leguminosew, SENSITIVE BRIER. 
About 10 species of perennial herbs or shrubs, mostly 
American, with bipinnate, usually sensitive leaves and 
small pink or purple fis. in axillary peduncled heads or 
spikes. Calyx and corolla regular, 4-5-parted; stamens 
8-12: pod linear, acute or acuminate, spiny all over, 
becoming 4-valved, several-seeded. 

uncinata, Willd. Sensitive Brier. A _ hardy her- 
baceous perennial, branched and decumbent, 2-4 ft. 
long, well armed with short prickles: Ivs. very sensi- 
tive, with about 6 pinne; pinne with 16-30 Ifts.: fis. 
pink, in globular heads nearly 1 in. through. May- 
July. Va. to Ill. and south. B.B. 2:256. 

F. W. Barcnay. 

SCHREBERA (perhaps after J. C. D. Schreber, 1739- 
1810, physician and naturalist). Oledcew. A genus of 
4 species of trees from Africa and India, with unequally 
pinnate leaves and flowers in very much branched 
cymes: calyx tubular-bell-shaped, irregularly 4-7-lobed; 
corolla salver-shaped: tube cylindrical; lobes 4-7, 
spreading; stamens 2, near the top of the corolla-tube: 
ovary 2-celled. 

swietenioides, Roxb. A tree, about 40 ft. high, nearly 
glabrous: Ifts. 5-7, ovate, acute,4x2 in.: fls. white, 
with brown marks, about % in. across, in many-fid. 

eymes. Cult. in southern Florida. 

SCHUBERTIA is a subgenus of Araujia, but in this 
work it is accounted for under Physianthis. 

SCIADOPITYS (Greek, skias, skiados, umbrella, and 
pitys, spruce; alluding to the position of the leaves). 
Contferw. UMBRELLA Ping. Evergreen tree, of narrow 
pyramidal habit, with linear, rather large, needle-like 
leaves in whorls and oval cones 3-4 in. long. The only 
species is hardy as far north as Portland, Me., and is 

a beautiful conifer of compact, conical form, with 
dark green foli- 

Nt {hy CZ 

sy 
It is of rather slow 

in a moderately moist, 
loamy, and also in clayey 
soil. Prop. by seeds and 
layers, and sparingly by 
cuttings of half-ripened 
wood in summer; but 
seedlings are to be pre- 
ferred, as they grow 
more symmetrically and 
more vigorously. Monotypic genus from Japan. Lvs. 
linear, deeply furrowed on both sides, disposed in 
whorls at the ends of the short annual shoots ; they 
are of two kinds: the true lvs. are small and bract- 

2271. Whorls of foliage of 

Sciadopitys verticillata (X 1%). 
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like; the upper ones, crowded at the apex of the shoot, 
bear in their axils needle-like Ivs. of another kind, 
which, however, are considered by botanists to 
be leat-like shoots, ov cladophyla, but linear and con- 
nate in 2's, while others believe them to consist of 
two connate Ivys, correspouding with the If.-clusters in 
Pinus. Their morphological structure points towards 
the first explanation, while they are Iws. in regard to 

their physiological funetion. Ils. mone ious > the 

staminate oval, consisting of spirally disposed 2-celled 

anthers and appearing in dense clusters at the ends of 
the shoots; the pistillate are solitary at the ends of the 
shoots and consist of mimerous spirally arranged scales 
subtended by a Sn ee bract and benving 7-9 ovules: cone 
oblong-ovate, woody, the bracts connate, with the broadly 

some 

orbieular, thick se ites . spreading at the margin; secds 
oval; compressed, with narrow wing, emarginate at the 

The wood is nearly white, very strong and straight- 
g nined. 

verticillata, Sieb. © Zuce. UMBRELLA PINE. Fig. 2271, 
2272. Tree, attaining 100 ft., with ascending branches 
forming a narrow pyramidal, compact head, in old age 
loose and with pendulous branches: scale-like Ivs. dark 
brown, ', in. lon 3 linear, e; needles 15-35 in each whorl, 
stiff, obtuse, deeply furrowed on both sides, dark green 
and glossy above with a white line beneath, 3-6 in. long: 

Umbrella Pine—Sciudopitys verticillata (trimmed). 

cotyle- in. long, ovate-oblong: seed 14 in. long; 
Ne Ciscoe O23” Tae . Jay . 14:1485, 1486, Gt. 

ee Mn. 4, p. 154. Gmg. 1:25. Gn. 
2 204, 38, p. 409. R.A. 1884, p. 16, 17.—There 
is a dwarf var. ‘and a var. with var ated foliage, both 
introduced from Japan. ALFRED REHDER. 

SCILLA (the old Gre name used by Hippocrates ; 
I injure, according to Miller, alluding to the poisonous 

bulbs). Lilidcer., Savinn. Witp HyacintH. BLUE- 
BELL. About 80 species of perennial bulbous plants, 
widely distributed in Europe, Asia and Africa in tem- 
perate districts. They are remarkable for easy culture, 
quick growth and beautiful blue, rose or white flowers, 
blooming early in the spring (some in autumn), and 
therefore, desirable plants for the wild garden, rock 

garden, or border. Some are stove plants. Some of the 
South African forms have handsome spotted foliage. 

Generiecally, the Squills are distinguished as follows: 
Bulb tunicated, large or small: Iws. radical, 1-several in 
number, linear, loriform, lanceolate, oblong or nearly 
ovate, in Sci/la autiumnalis appearing after the flow- 
ers; scape l-several, simple, leafless: fls. in racemes, 
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which are several- to many-fld., open, compuct or spi- 
cate; bracts sniall, sometimes minute, hyaline: pedicels 
short or loug, sometimes filiform: fls. small or middle- 
sized (Lin. aweross), segments of perianuth distinet, peri- 

anth blue, porcelain-blue, rose-colored or whitish, open 

rotate, cylndrical-campanulate, or open ctonpanulate, 
egments persistent for some thie; stameus 6, aflixec 

at base or below the middle of the segments; wuthers 
ovate or oblong, dehiseing Joneitudinally, intrors 

ovary sessile, stigma small capitate; ovules 2 in each 
locule, rarely 8-10, ascending: capsule globose; seeds 

1-2 in each cell, rarely more; testa black, appressed; 
embryo small in albumen. The genus is distinguished 
trom Ornithogalian chiefly by the color of the Howers 
and deciduous perianth, from dyacyuthius by the seg- 
ments distinet from the base or very nearly so. Great 
Britain possesses three species of Scilla, S. cverna, S. 
aubumnatis and S, vetans, while Germany has, in ad- 
dition to S. anfimualis, three others, viz., 8. amana, 
S. bifolia and 8S, Llaliea, 
Among the early flowers there are none more valuable 

than the Seillas. They vary considerably in form of 
flower and foliage, and although typically they bave 
blue or blue-purple flowers, most, if not all of the spe- 
cies in cultivation have white and red-purple forms. 
Seilla Sibirica and S. bifelia are the earliest to 
flower, and of these forms the Asia Minor or Taurian 
forms are in advance. The form of S. Sibiriea Known 
as multiflora is nearly over before the usual type be- 
gins to expand. There is also sometimes cultivated in 
the garden a pleasing white Scilla, with hyacinth-like 
flowers, known to the trade as NS. aqmana, But these 
white forms are mostly oddities; the effective ones are the 
bluec-flowering kinds. Occasional hybrids between Neil- 
las and Chionodoxas ure met with (see p. S00). Cad 
onoseilla Alleni is the aceepted name for a natural hy- 
brid between Chionodora Lueiiliw and Scilla bifolia, 
first obtained by Mr. Allen, of Shepton, Mallet, in 1891. 

None of the hardy Squills require special culture, and 
if planted where they can remain undisturbed for a 
series of years, they seldom disappoint one if the soil is 
occasionally enriched by ftop-dressings of manure, ete. 

The bulbs should be plunted as early as possible in au- 
tumn. The varieties may be increased by offsets taken 
after the foliage has matured, For the cool greenhouse 
or conservatory, many of the Secillas are ideal subje cts. 
For this culture, 5 or 6 bulbs may be put ina 5-in. pot 
and the vessel afterwards transferred to a coldframe 
and covered until growth commences. Up to this period 
very little water will be required, Iut as the flower- 
cluster appears the quantity should be inereased and 
the pots transferred to the greenhouse, giving them a 
position near the glass. The folinge matured, the bulbs 

quay be shaken out of the soil and stored. 
Urginea Seilla, formerly ealled Seilla 

needs to be mentioned in this connection on account of 
its yielding a medicine for many centuries leld in 
esteem. Almost every one is familiar with syrup of 
Squills. and has obtained relief from its use in severe 
colds. The seales of the bulb contain niucilage, sinis- 
tring sugar and erystals of caleium oxalate (stated by 

botanists to ward off snails): the active principles are 
seillipicrin, seillitoxin and seillin (the latter producing 
numbness, vomiting, ete.). Scilla bulbs or roots should 
never be used unless under proper direction, as, in their 
fresh state they are extremely acrid, and might prove 
dangerous. 

The trade names are considerably confused, Many of 
the so-called hortienltural species and races may he 
united as mere varieties of species, that have heen de- 
fined botanieally. The following names are believed to 
include all those in the American trade, but other spe- 

cies are known to fanciers. 

marilimd, 

INDEX. 

hyacinthoides, 11, 3. 
Ttalica, 14. 
Japonica, 15 

monophulla, 
monophyllos, &. 

Chinensis, 5. Natalensis, 10. 
ciliaris, 7. nonsecripta, 1. 
lusti Numnidica, 4. 

nutans, 1. 

parviflora, 4, 11. 
patula, 3. 
Pernviana, 7. 
prmcon; 12. 
gronila 
puschkinioides, 2. 
seilloides, 5. 
Sibirica, 12. 
verna, 16. 

ameena, 13, 
autiuimnalis, 6. 
bifolia, O. 
campanulata, 3. 
cernua, 1. 

Hisp: unica, 3. 
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A. Shape of fls, campanulate: color 
blue, blue -lilac, rose - purple, 

white. 
B. Pedicels short: bracts linear, in 

pairs: raceme many-fld.: fis, 
broadly campanilate, pro- 
duced from April to June... 

BB. Pedicels short: bracts in pairs, aaa 

SCUPIOUS-NYUUINE cece cece ee es 2. puschkinioides 

BBB. Pedicels long (1-1% in.): ra- 
ceme equilateral, compact : 

fils. cylindrical-campanulate, 

SCILLA 

1. festalis 

produced in MAY ..cccceveees 3. Hispanica 
AA. Shape of fls, saucer-shaped to 

open-rotate. 

B. Color of fils. rose, small, 
ce. Size of fls. small, color rose- 

purple : raceme dense, 

30-60-fld.: lus. linear, 
EUS Tiagp ciate. couse eae s sata sheen eens Wee 4. Numidica 

ec, Size of fls. very small (one- 
eighth in, long): rdaeeme 
dense: ape slender: 
bracts whitish, minute.... 5, Chinensis 

cco. Size of fls. larger (% tn. in 
diam.): pedicels long, as- 
conding or spreading 2 rd- 
come open. July to Sept.. 6. autumnalis 

BB. Color of fils. blue or lilac-blue: 
size larger (34-1 in.). 

co. Raceme very dense (100-15- 
fld.), at first conical, then 

long, compact and broad: 
scape robust. Muy.....- 

ce. Fuceme several-to many-fld., 
: fls. mostly distant. 
. Singles raceme about 

5-fld.; plant small. 
DE UU ick Cs ae ions eran Aces 

pp. Les. in pairs, cueutlate: 
paceme d-S-fld., ebrac- 

teate: perianth blic, red- 
dish,orwhitish, March. 9. pifolia 

ppp. Leores more than 2. 
gE. Foliage very broad- 

lanceolate: bulb 
large: VacCeMe HN Y 

fld, (50-100), April, .10, Natalensis 
EE. Moliage large, broad 

(46-1% in.): margin 
ciliate-denticulate: 

many - fld., 
open. Arguest.ocecer. 11. hyacinthoides 

EEE. Foliuge lanceolate, 
SOMETIMES narrowly 

. Peruviana -1 

ive} . monophyllos 

FUCCMLES 

NO, 

F. Vo. of fls. 1-8.... 2. Sibirica 
PR; Vo. Of £18. 4-8. 

MBO RS csched ctahenctentes . amena 
FrF. Vo. of fls, 6-302 ra- 

come at first conical, 

TRUM OPC a aecagis See 14. Italica 
FFFF. Vo. of fils, 20-60: 

seapes 1-3; bracts 
minute, linear, 

white... wie . Japonica 
EEEE. foliage linear, thie 

channeled: raceme 

6-10-fld: tls. fragrant. 
Aprilto May........ 16, verne 

1. festalis, Salish. (S. nittans, Sm. 
Hoff. and Link. S. eérnaa, Salisb.). OMMON BLUE- 
BELL. HAREBELL. Lys. 10-18 in. long, % in. broad, sub- 
acute, concave: scape solitary, tall, stout; raceme 6-15- 

fld.: bracts in pairs: fls, blue, purple, white or pink, 
drooping. April to June. Western Europe, Great Brit- 
ain. B.M. 1461.—Among the garden forms are alba, 
white; certlea, blue; lilacina, lilnc-blue; résea, rose or 
pink colored; cérnua, nodding. This is one of the most. 
beautiful of Squills, fragrant, thriving best in some- 
what shady and sheltered places. Originally placed in 
the genus Hyacinthus, on account of the general form 

S. nonscripta, 

SCILLA 

of the perianth, it was removed to Scilla as having the 
segments distinct or nearly so, and is now often consid- 
ered as forming a distinct genus (Agraphis, Link; En- 
dymion, Dumort), either alone or with other species 
which connect it with the other Scillas. 

2. puschkinioides, Regel. Bulb ovate, tunicate: lvs, 
radical, 2-4, glabrous, broadly linear, obtuse, 2%4-3 in. 
long: scape low, glabrous: pedicels erect, strict, short, 
base bibracteate; bracteoles scarious, hyaline: perianth 
Pampanulate, pale blue, middle nerve deeper blue: base 
of filaments united; anthers linear-oblong; style fili- 
form. Turkestan. 

3. Hispdnica, Mill. (S. campanuldta, Ait. S. pdtula, 
DGC.). SPANisH JACINTH. BELL-FLOWERED SQuILL. 
Lys. 5 or 6, glabrous, ascending, lanceolate, 4-1 in. 
broad, subobtuse, convex at back: scape long: raceme 
equilateral, compact: fs. cylindrical-campanulate; peri- 
anth usually blue but often becoming rose-purple, or 
white: pedicels 1-1% in. long. May. Spain and Portn- 
gal. B.M.1102.—Hardy. Several varieties of it are in the 
trade under the specific name campanulata; viz., alba, 
white; albo-major, large white; carnea, flesh-colored; 
hyacinthoides, hyacinth-like; rosea, rose-colored. This 
species is worthy of wider acquaintance. The bulbs are 
eheap and easily obtained in autumn, and if planted 
then they are sure to bloom the following spring. 

4, Numidica, Poir. (S. parvifora, Desf.). Bulb ovoid, 
1-2 in. thick: lvs. 4-6, fleshy, herbaceous, linear, 6-8 in. 
long, 115-3 lines broad, suberect: seape solitary or 
paired, 2-1 ft. high: racemes dense, 30-60-fld.: pedi- 
cels short, ascending, 3-5 lines long: bracts minute, 
linear, evanescent: perianth rose-purple, 1% lines long: 
single ovule in each of the ovarian cells: capsule small, 
globose, grooved. Flowering in winter in its native 
home, Algeria. 

5. Chinénsis, Benth. (Barndrdia scilloides, Lindl.). 
CHINESE SQuILL. Leaves 2 or 3, equaling or exceeding 
the scape, rather hard. acute, channeled: bulb small, 
ovate: scape erect, slender, or wand-like: raceme spi- 
eate, dense, elongated: pedicels short; bracts whitish, 
minute: perianth rose-colored tipped with green; stigma 
amere point. June. China. B.M. 3788.—Half-hardy. 
A beautiful species with the dense elongated raceme of 
rose-colored flowers, worthy of cultivation in any rock 
garden. 

2273. Scilla Peruviana in full bloom (X 14). 

Also known as Scilla ciliaris. 

6. autumnalis, Linn. Avrumn Squiny. Starry Hya 
cinta. Lys. several, obtuse, channeled, halt-terete, 
growing on through the winter and dying away in the 
spring: scapes several: racemes corymbose, spicate, 
open: perianth rose-colored, % in. across. July-Sep- 
tember. Europe (Great Britain), North Africa. B.M. 
919.—Hardy. The flowering stems generally precede the 
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lvs. but occasionally the two come up together. As the 
flowering advances, in most cases xv tutt of Iws. similar 
to those of S. verna shoot out by the side of the stem 
for the tollowing year. 

7. Peruviana, Linn. (8. cilidris, Hort. S. Clisii. 
Parl.). Cupan Liny. Peruvian Jacinru. Hyacinru 
or Peru (once thought to be a Peruvian plant). Figs. 

2274. Scilla Peruviana, at the end of its flowering season. 

2275, 2274. Bulb large, ovate, tunicate: Ivs. many, 
broad-linear, 6-12 in. long; margins ciliated with mi- 
nute white bristles, channeled: scape robust, terminated 
by a many-fld. conical, broad and compact raceme of 
purple, lilac, reddish or whitish fls.: fis. rotate; corolla 
persistent; anthers short. May, June. rion of Medi- 
terranean, not Peru. B.M. 749. (an. , Pp. 288. R.A. 
1882, p. 508.—The Hyacinth of Peruis not hardy in Mass. 
It propagates freely by offsets. It flowers all through 
May and June and forms a most attractive object in the 
herbaceous border or bed. SN. Peruviana, however, has 
one fault that may tell against itin the opinion of many 
cultivators—it never flowers two years in succession; it 
seems to need a whole year's rest after the e t of pro- 
ducing its large spike of tlowers. 

8. monophyllos, Link (S. monophilla, Plan. S. pit- 
mila, Brot.). Dwarr Sqtitn. Leaf solitary, inclosing 
the base of the scape, 2 in. long, 1% in. broad, involute, 
ovate-acuminate, with a callous apex, glabrous: seape 
erect, slender, usually 5-20-fld.: pedicels long, ascending, 
springing from a small sheathing bract: perianth bright 
lilac, 1s in. across, open, spreading; filaments lilac-blue, 
dilated at base; anthers erect, blue. May. Spain, Portu- 
gal. B.M. 3023.—Hardy. 

9. bifolia, Linn. Fig. 2275. Bulb tunieated, oblong- 
oval: lvs. 2, seldom 3, cucullate, 4-8 in. long, 14-46 in. 
broad: scape 2-8-fld., ebracteate: fls. stellately rotate; 
perianth blue, sometimes reddish or whitish: anthers 
blue, versatile. March. Native to Europe, Asia Minor. 
B.M. 746.—Hardy. Se ul varieties of this exquisite 
little plant are in the trade: alba, white-fld.; rosea, 
pink-fld., ete. Cultivators would do well to obtain all 
the varie possible; also as many bulbs of this beau- 
tiful species as they can afford. It is one of the most 
charming of hardy, early spring-flowering plants. 

10. Natalénsis, Planch. Bulb thick, large, ovoid, sub- 
globose: Ivs. broadly lanceolate, glabrous, 9-12 in. long, 

34 in. broad, ascending: scape erect, terete, 1-l)s ft. 
long: raceme dense, simple, elongated, open, many-fid,. 
(50-100): bracts solitary, subulate: fils. pale blue, stel- 
late, rotate: pedicels long, pale blue. Natal. B.M. 
5379. F.S. 10:1043.—Suitahble for greenhouse culture. 
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It isa graceful and clegant species, suitable for eulti- 
vation in pots. 

ll. hyacinthoides, Linn. (8. parviflora, Salish.). 
FIYACINTH SquiLu. Lvs. 10-12, spreading, 1-11. ft. long, 
'o-1}4 in. broad, narrowed at both ends, minutely ciliate- 
denticulate on the margins: scape straight, long: ra- 
cemes miuny-fld., broad, open: pedicels long, 1-1!y in.: 
bracts whitish, minute, persistent; perianth bluish 
lilac, open, campanulate. Aug. Region of Mediterranean. 
B.M. 1140.—Hardy. This species is noted for its ex- 
treme shyness in flowering. The bulbs are sometimes 

Qin. in diam., and produce a profusion of offsets. In 
Fish’s “Bulb Culture” several varieties are mentioned: 
certlea, tine blue; alba, fine white, free-flowering; 
rosea, distinct flesh-colored; rubra, deep red, large and 
fine. 

12. Sibirica, Andr. (S. amina, var. privcor, Don). 
SIBERIAN SquiLL. Fig. 2276. Lys. 2-4, ascending, nar- 
row, 4-6 in. long: scapes 1-6, 3-6 in. long: racemes 1-3- 

fld.: fls. rotate, horizontal or drooping, with short pedi- 
cels; perianth deep blue. March. Russia, Asia Minor. 
BML A025. Ge 11, po Wo. PMs 1 800. TB O28 AG1 
Hardy. This plant ought always to have a little shelter. 
[t forms attractive tufts and has a desirable habit for rock 
wardens. Several trade forms exist; viz., alba, multi- 
flora, pallida. 

13. amena, Linn. Star HyacintH. Fig. 2277. 
4-7, Haccid, ascending, glabrous, 6-9 in. long, 
broad: scapes several, equaling the lv racemes sev- 
eral-fld., 4-8, open: fls. distant, + 4 in. in diam., blue: 
pedicels ascending or spreading. March. Austria, 
Germany. B.M. 341.—Hardy. It grows luxuriantly, 
several flowering stems beiug found on the same plant. 

14. Itdlica, Linn. Iranian Squitn. Bulbs ovate, 
clustered together: Ivs. radical, several, flaccid, spread- 
ing, lanceolate, acute, 4-8 in. long in. broud: scape 
solitary, slender, longer than the | raceme dense 

many-fld.: pedicels filiform, spreading; bracts in pairs: 
tls. fragrant, smelling like lilac, pale blue: perianth 
rotate, blue; segments puberulous at apex; filaments 
white: anthers sagittate, dark blue. March-May. B.M. 

83.— Hardy. This plant has less brilliant 
s than either S. Sibirica or S. bifolia, iut abun- 

dantly compensates for the paleness of its blue by the 
fulness and the sweetness of its fragrance. It is also 
taller than either of the others. 

15. Japonica, Baker (Ornithégalum Tapdénicum, 
, Thunb. Barndrvdia Japonica, Schultes, f.). JAPANESE 

JACINTH. Bulb ovoid, 9-12 lines thick: ws. 2-3, fleshy. 
herbaceous, 6-12 in. long, 4-16 lines broad, acute: 
scapes 1-3, strict, erect: raceme 20-60-fid.: pedicels 

2275. Scilla bifolia ( ~ 15). 

ascending: bracts minute, linear, white: perianth 1). 
lines long, rose-purple: capsule turbinate, trisuleate, 
214-3 lines long; ovules solitary in each ovarian locule. 
Japan. 

16. vérna, Huds. Sra Onron. SprinG Squinn. A 
delicate little plant, with a small bulb and narrow- 
linear Ivs. 2-4 in. long: seape seldom 6 in. long, with 
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several small, erect blue fls. in a short, terminal raceme, 

almost flattened into a corymb: perianth segments 

searcely above 3 lines long, spreading. Spring. A 

plant occurring in stony and sandy wastes near the sea 

in western Europe, reappearing farther east in Den- 

mark, on the Rhine and Sardinia. — Hardy. 

Jounx W. HARSHBERGER. 

2276. Scilla Sibirica ( }s). 

SCINDAPSUS (an old (ireek name, transferred to 
these plants). .frdcee. Climbing perennials, differing 
from Monstera in floral characters and in the long- 
petioled, long-sheatbed, ovate-lanceolate or ovate-acu- 
minate lvs. Species 9 or 10. East Indies. Scindapsus 
comprises one popular and worthy warmbouse plant, 
that known to gardeners as S. argyrwus. For culture, 
follow directions given under Philodendron. 

pictus, Hassk. Internodes of the stem 3-4 in. long, 
2 in. thick; petioles 14s-2 in. long; blade 4-6 in. long, 
2tg-314 in. wide, one side half as wide as the other, 
coriaceous, bright green (drying black), obliquely ovate- 
cordate. Var. argyreus, Engler (S. argyrtus, Hort. 
Pothos argyrwus, Hort.), is the cult. form, with broad, 
deeply cordate leaf-blades which are spotted and 
blotched above with silvery white. Celebes, Philippines, 
Java, etc. 

2277. Scilla amcena (X 4) 

S. anomalus, Wort. = Monstera acuminata.—S. Cuscuadria, 
Presl., is now referred by Engler to Cuscuaria marantifolia. 
Not known to bo in the trade. It is a question whether the 
Aglaonema commutatum sometimes mentioned in horticul- 
tural literature is this species or is Aglaonema marantifolium, 
var.commutatum, Engler.—S. perlisus, Hort.=Rhaphidophora 
pertusa. JARED G. SMITH. 

SCOLOPENDRIUM 

Sc{RPUS (Latin for bulrush). Cyperdcee. But- 
RUSH. SEDGE. A large genus of rush-like or grass-like 
plants inhabiting the whole globe, and characterized by 
perfect flowers in spikes which are solitary, clustered 
or umbellate: scales spirally arranged: perianth of 
bristles or none, not enlarged in fruit: ovary one-loculed, 
with one anatropous ovule; style not thickened at the 
base, 2-3-cleft. Only a few species are in cultivation, 
and these are all perennials (except perhaps the last), 
suited for shallow water or damp places. The larger 
are important for use in aquatic gardens. The nomen- 
clature of those in the trade has been very much con- 
fused. 

y 

a 

A. Stem leafy. 

atrovirens, Muhl. Stems clustered, tall and stout, 
2-4 ft. high, bluntly triangular: Ivs. long, coarse and 
firm, 3-6 lines wide, spreading: involucre foliaceous: 
umbel sparingly compound; rays stiff, very unequal: 
spikes ovoid-oblong, acutish, dark greenish brown, in 
dense heads of 5-25; scales oblong, cuspidate; perianth 
bristles 6, downwardly barbed above; styles 3. Eastern 

U.S8., in mud or damp soil. 

Holoschtenus, Linn. Stiff and rush-like, from stout 
rootstocks : stems clustered, slender, cylindrical, 1-3 
ft. high: Ivs. 1-2, basal, stiff, erect and narrow, fur- 
rowed: bracts several, the larger one appearing as a 
continuation of the stem; spikes very numerous and 
small, closely packed in 1-several globular, light brown 
heads, 3-5 lines in diam.; scales ovate, mucronate, cili- 
ate; perianth bristles none; styles 2-3-cleft. Eu., Asia, 
—The form in cultivation is var. variegatus, Hort., with 
stems alternately banded with green and yellowish 
white. Damp or dry soil. 

AA. Stems with very short basal leaves, or none. 

lacustris, Vahl. Great BuLRUSH. Rootstocks very 
stout: stems scattered, terete, smooth, tall, stout and 
flexible, 3-9 ft. high: lvs. reduced to a few basal 
sheaths: bracts very short, erect: umbel compound, 
flexuous: spikes in heads of 1-5, oblong-conical, pale 
brown, 244-8 lines long; scales ovate-oblong obtuse, 
rarely mucronate; perianth bristles 4-6, downwardly 
barbed throughout; styles 2-3. In shallow quiet water, 
N.A., Eu., Asia. In Europe the 3-styled form is com- 
mon; ihe 2-styled form is often referred to as var. di- 
gynus, Godr. (S. Tabernwmontanus, Gmel., and Hort.), 
but is scarcely distinct. Var. zebrina, Hort., is a form 
with alternate bands of green and yellowish white; 
often known as Juncus zebrinus. 

cérnuus, Vahl (S. ripdrius, Spreng., not Hort. Isdl- 
epis grdcilis, Hort. JZ. setdceus, Hort.). Fig. 2278. 
Densely cespitose, forming turf: stems 3-12 in. long, 
very slender or filiform, cylindrical, erect or more often 
drooping; basal sheaths leafless or with a very short 
filiform blade; involucral bract subulate, about equal- 
ing the spikelet, the latter usually solitary, oblong-lan- 
ceolate, 1-3 lines long; scales oblong-oval, obtuse, pale 
brown or whitish; bristles none; styles 3; akene in 
greenhouse plants rarely maturing. Almost cosmopoli- 
tan, except in eastern U.S. and very variable.—Grows 
well in damp pots, the drooping stems producing a very 
graceful effect. Synonomy much confused. 

K. M. WIEGAND. 

SCLEROCARPUS (Greek, hard and fruit; referring 
to the bony, fructiferous bracts). Compdésite. A genus 
of about 11 species of mostly Mexican herbs, with branch- 
ing stems and terminal pedunculate radiate heads of 

yellow flowers in summer. 

uniserialis, Benth. & Hook. (Gymnépsis uniseridlis, 
Hook.). An annual herb 1 ft. or so high, loosely 
branched, with alternate, deltoid or rhombie-ovate, den- 
tate, petioled Ivs. and fragrant fl.-heads, with 5-9 oval 

or oblong, orange-yellow rays. Moist or shady ground, 
Texas and south. R. H.1853:261. . W, BarRovAY. 

SCOKE. A name for Phytolacca decandra. 

SCOLOPENDRIUM. See Phyllitis. Many garden 
forms are cultivated under a variety of names, all de- 
rived from Phyllitis Scolopendrium (the Scolopendrium 
vulgare or the S. officinarum of Europe). 



SCOLYMUS 

SCOLYMUS (ola Greek name used by Hesiod). Com- 
posite. Scolymus Hispanicus (Wig. 9) is the vege- 
table known as Golden Thistle or Spanish Oyster Plant. 
It makes a root much like salsify, except that it is much 
lighter colored and considerably longer. Its flavor is 
less pronounced than that of salsify, but when carefully 
cooked, it possesses avery agreeable quality which is 
somewhat intermediate between that of salsify and pars- 
nip. It is adupted to all the methods of cooking em- 
ployed for those vegetables. The particular value of the 
Spanish Oyster Plant, aside trom atfording a variety in 
the kitchen garden, is its large size and productiveness 
as compared with salsity. The product may be nearly 
twice as great, for a given area, as for salsify. The 
seeds are much ensier to handle and sow thin those 
ot salsify. They are sown in March or April. The 
seeds, or rather ukenes, are flat and yellowish, sur- 
rounded by a white scarious margin. The roots can be 
dug either in fall or spring. The greatest fault of the 
Spanish Oyster Plant lies in the prickly character of 
the leaves, which makes the plant uncomfortable to 
handle. The roots are often 10-12 in. long and 1 in. 
thick. It is said that the leaves and stalks are eaten 
like eardoons by the people of Salamanca; also that the 
flowers are used to adulterate s:ttron, 

Scolymus Hispanicus, Linn., is a biennial plant na- 
tive to southern Europe. The radical Ivs. are very 
spiny, oblong, pinnatifid, dark green variegated with 
pale green spots. The plant grows 2-2% ft. high, is 
much branched and bears bright yellow flower-heads, 

2278. Scirpus cernuus ( },). 

Known to gardeners as Isolepis gracilis. 

which are sessile and contain only 2 or 3 fis., all of which 
are ligulate. The heads are sessile, terminal and axil- 

lary. 
Seolymus contains 4 species, all natives of the Medi- 

terranean region. S. grandiflorus, a perennial species, 
is rarely cult. abroad for its fls., and S. maculatus, an 
annual species, for its variegated foliage. [ H, B. 

SCORPION GRASS. Sce Myosotis. 

SCORPIURUS. See Cuterpillars and Worms. 

SCROPHULARIA 1633 

SCORZONERA (old French scorzon, serpent; S. His- 
panica was used against snake-bites). Compdsite. The 
vegetable known as Scorzonera or Black Salsify is a 
plant with a long, fleshy tap-root like that of salsify, 
but ditfering in having a black skin. The flesh, how- 
ever, is white. It is cultivated and cooked like salsify, 
but being somewhat 
more difficult to raise 
it is rarer than that 
vegetable, although 
considered by many to 
be superior to it im fla- 
vor. The leaves may be 

used for salads. Seor- 
zonera is a perennial 
plant, but it is treated 
in cultivation as an an- 
nual or biennial crop. 

Botanically, : 
Scorzonera is) closely 
allied to salsify. ‘The 
two ve bles are eas- 
ily distinguished in 
root, leaf, flower and 

seed. The lvs. of Seor- 
azonera are broader, the 
tls. are yellow (those 
of salsify being vio- 
let), and the seeds are 
white. Also, the in- 
volucral bracts of Scor- 
zonera ure in many 
series; of salsify, in 1 

series. The genus 
Scorzonera is a large 
one—over 100 species, 

all natives of the Old 

also 

World. Perennial 
herbs, or rarely an- 
nual, flocecose, lanate 
or hirsute: lvs. some- 
times entire and grass- 
like, or wider, some- 
times more or less 
pinnately lobed or dis- 
sected: heads long- 
peduneled, yellow, the fls. all radiate: 
or villous. Cult. same as salsify. 

Hispanica, Linn. Scorzonera. BLAcK SALSIFY. 
Perennial herb 2 ft. high: stem much branched: lvs. 
clasping, lanceolate, undulate, glabrous: heads solitary 
at the ends of the branches. Spain. W. M. 

2279. Spanish Salsify, or Golden 

Thistle—Scolymus Hispanicus. 

akenes glabrous 

SCOTANTHUS. See Gymnopetulin. 

SCOTCH BROOM. Cytisus scoparius. 

SCOTCH PINE. Pinus sylvestris. 

SCOURING-RUSH. £quisetum. 

SCREW BEAN. Prosopis pubescens. 

SCREW PINE. Poandanus. 

SCROPHULARIA (2 reputed remedy for scrofula). 
Scrophulariacee. Frawort. A genus of about 100 spe- 
cies, mostly native of Europe, and of very little borti- 
cultural value. They are mostly perennial, tall-growing 
herbs, with usually large opposite leaves and small, 
often dull-colored flowers in a terminal thyrse in mid- 
or late summer. Corolla short; the tube globular or 
oblong, ventricose; lobes 5, unequal, 1 reflexed or 
spreading, the others erect; stamens 4, the sterile sta- 
men represented by a scale on the throat of the corolla: 

seeds numerous. 

nodosa, Linn., var. Marilandica, Gray. A tall-grow- 
ing, hardy perennial herb, usually 5 ft. high, often more, 
with large, dark green, ovate acuminate lvs. and small, 
dull purplish or greenish fls. in a nearly naked, open 
thyrse. Throughout the United States. 
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The plant is sometimes used as a foliage background 
for the herbaceous border. It is too inconspicuous in 
tlower and too weedy in habit for general use. The typi- 
cal form is native to Europe and Asia. 

F. W. BaRcLay. 

SCROPHULARIA 

SCULLION. See Scallion. 

SCUPPERNONG. A variety of grape grown in the 
South. See Vitis rotundifolia and Grape. 

SCURFY PEA. Psoralea. 

SCURVY-GRASS (Cochlearia officinalis, Linn.), a 
eommon European perennial, is so called from its anti- 
scorbutic qualities, which lave long been recognized. 
Stimulant, diuretic, stomachic and laxative properties 
have been ascribed to it. In general appearance —leaf, 
flower, fruit—it somewhat resembles its close relative, 
water cress, but in flavor it is acrid, bitter, pungent, and 
has a strong suggestion of tar. Bruising reveals a dis- 
agreeable odor. When cultivated it is treated as an 

annual, the seed being sown upon garden loam in a 
cool, shady place where the plants are to remain. It is 
grown to a limited extent in America, has escaped from 

cultivation, but so tar has not become obnoxious as a 
weed like water cress. M. G. Kans. 

SCUTELLARIA (Latin, dish; referring to the form 
of the persistent calyx). Labiate., SKuLLcAP. A genus 
of nearly 100 species of annual, perennial or shrubby 
plants widely scattered about the world, with simple 
leaves and blue, yellow or red, tubular 2-lipped flowers 
in terminal spikes or racemes or in the axils of the 
stem-leaves. Calyx in anthesis bell-shaped, gibbous, 
with a helmet-shaped projection; stamens 4, ascending 
and parallel, all fertile, the two anterior longer: an- 
thers ciliate, pilose. 

INDEX. 

alpina, 5. galericulata, 6. Mociniana, 7. 
angustifolia, 8. grandiflora, 11, orientalis, 11 

9: lateriflora, 10. 
macrantha, 1. 

resinosi antirrhinoic 3. 
i Wrightii, 4. 

brevifolia, 2. 

A. Les. sessile or nearly so, 
B. Foliage entire. 

c. Habit procumbert...cc.. 6. 1. Baicalensis 
co. Habit erect. 

dD. Fls. in terminal racemes... 2. brevifolia 
pp. Fils. in arils of stem- 

leaves, 

E. Plant with moniliform 
PUD ERS Gis a meweiek 3. resinosa 

EE. Plant without monili- 
FOP ML AWD ETS ode edie es 4. Wrightii 

BB. Foliage serrate or dentate. 
co, Habit procumbent..... cc... 5. alpina 

OCs TLGUUCTCEE sy ie ooecn eek a . 6, galericulata 
Aa. Lus. petioled. 

B. Color of fls 
BB. Color of fls. not red. 

co. Marqin of lus. entire. 

D. Shape of lus. linear ... 8 angustifolia 

7. Mociniana 

bb. Shape of lus. oblong...... 9. antirrhinoides 
co. Margin of lus. serrate. 

pb. Fis, 3-5 lines long ......, 10. lateriflora 
DD BUS c LONG OI. scien odiaves cicte x 11. orientalis 

1, Baicalénsis, Georgi (S. macrdntha, Fiseh.). A 
hardy perennial herb, almost glabrous: stem half erect, 
about 1 ft. high: Ivs. lanceolate, obtuse, ciliate: fis. 
blue, in many simple racemes; calyx-hood incurved. 
July, Aug. Eastern Asia. ; 

2. brevifolia, A. Gray. A half-hardy, compact per- 
ennial, s-1 ft. high: Ivs. numerous, ‘oblong, narrow, 
about in. long: fls. dark purple, about 34 in. long. 
Blooming season long; summer. Dry limestone banks, 
Texas. ; 

3. resinosa, Torr. A hardy perennial, a few inches 
high, resinous: lvs. %-1 in. long, oval to oblong: fis. 
violet-blue, 1 in. long. Plains of Colo., Wyo. and Neb. 

SEA BEAN 

4. Wrightii, Gray. A tufted perennial, about 6 in. 
high, with numerous oval, ovate or spatulate-oblong 
lvs. about '. in. long and violet or rarely white fls. 4% in, 
long. Kansas to Texas. 

5. alpina, Linn. A hardy spreading perennial, about 
10 in. high, with ovate, serrately dentate Ivs. and large, 
purple and white or somewhat yellowish fls. in dense, 
terminal racemes. July and August. Europe. R.H. 

1889:12.—A handsome rock or low border perennial. 

6. galericulata, Linn. Hardy, perennial by filiform 
stolons, 1-3 ft. high: Ivs. ovate to oblong-lanceolate, 
about 2 in. long: fis. solitary in the axils of the upper 

Ivs., about 1 in. Jong. June-Sept. In moist ground 
throughout the U.S. and Eu. B.B. 3:83. 

7. Mociniana, Benth. A tender, moderately low, 
shrubby plant, probably the most showy of the genus, 
with opposite, long-elliptical, acute lvs., and long, tubu- 
lar, red fs. with a yellow throat, about 1% in. long, 
in dense, terminal spikes. Autumn. Mexico. R.H. 
1872:350.— According to Gn. 10, p. 606, the plants are of 
easy culture with warm greenhouse treatment and may 
be grown as bush specimens or in smaller pots with a 
single stem, when they will flower at about 1 ft. in 
height. Cuttings are easily rooted. 

8. angustifolia, Pursh. A hardy perennial, about 6in. 
high, with lvs. 's-1 in. long, narrowed at the base, and 
violet-blue 4 a-l in. long, with the corolla-tube slen- 
der. Moist ground, northwestern United States. 

9, antirrhinoides, Benth. Resembles the larger- 
leaved forms of S. angustifolia, but has longer petioles 
and the lvs. mostly obtuse at base and also shorter and 
broader fls. 7-10 lineslong. Moist, shady ground, north- 
western United States. 

10. lateriflora, Linn. A hardy perennial, increasing 
by slender stolons, 12 ft. high: lvs. ovate to lanceo- 
lat in. long: racemes axillary or terminal, narrow, 
leafy bracted: fis. blue to nearly white. Moist soil 
throughout the United States. 

11. orientalis, Linn. (8. grandiflora, Sims, not 
Adams). A hardy perennial, procumbent: lvs. long- 
petioled, ovate, dentate, tomentose: fls. purplish, with a 
yellow throat or almost entirely yellow. Altai Mts. 

B.M. 635. J.B. KELLER and F. W. Barcuay. 

SCUTICARIA (Latin, scutica, lash or whip). Orehi- 
dacee, This genus is remarkable for its long whip-like 
leaves, which are channeled on one side. No evident 
pseudobulbs are formed, but each shoot terminates in a 
long, pendulous leaf. The lvs. are rather crowded on 
the short rhizome. Fs. solitary or several, on short 
peduncles. In structure the fils. resemble Maxillaria, 
but the plants are easily distinguished by the terete 
leaves. Sepals and petals similar, the lateral ones form- 
ing a mentum: labellum movable, 3-lobed, with large, 
erect, lateral lobes: poilinia ona transversely elongated 
stipe. Two species from South America. 

These plants require a temperature similar to Cattleya 
and Livlia, but should be grown on blocks or in shallow 
baskets ina mixture of equal parts peat fiber and sphag- 
num. 8. Sfeelii does best on a block, as the plant grows 
downward in an inverted position. The compost should 
be kept moist at all times, particularly while the plants 
are inaction. They are propagated by division. 

Steélii, Lindl. Lys. attain a length of 4 ft., as thick 
as a goose-quill: fls. on short scapes; sepals and petals 
oblong, connivent, pale yellow, with chocolate blotches; 
labellum large, cream-colored, striped with brown 
purple. Fls. at all seasons. British Guiana. B.M. 3573. 
B.R. 23:1986 (both as Musrillaria Steelii). 

Hadwenii, Planch. Lys. 1% ft. long: fis. with spread- 
ing sepals and petals oblong, sharply acuminate, yel- 

lowish green, blotched with brown; Inbellum obovate- 
cucullate, white with flesh-colored spots. Brazil. B.M. 
4629, F.LS.7:731 (both as Bifrenaria Hadwenii). G.M. 

412558. Heinricn HasseLerina and R. M. Grey. 

SCYTHIAN LAMB. Refer to Cihotium. 

SEA BEAN. Consult p. 135, second column; SEA 
BucKTHORN is Hippophae ; Sea Darropin is Zymeno- 

callis, 



SEAFORTHIA 

SEAFORTHIA (Francis Lord Seaforth). Paulmdcee. 
Seaforthia elegans is a name familiar to every gardener 
who has room in his conservatory for tall” pecimen 
pahus. Twenty years ago this palm was grown to a 
greater extent in smaller sizes and fora greater variety 
of purposes, but it has been superseded for such uses by 
the Kentias (Howea Belmoreana and FPorsteriand). Sea- 
forthia elegans is often called the Australian Feather 

Pala. Whether more 
, thanone thing is enl- 

| tivated under this 
\ fi name is doubtful. 

J According to Flora 

: Australicnsis  7:141 
(1878) the proper 
name of Seuforthia 
elégans, R. Br., is 

Ptychospérma ele- 
gans, Blume. It is 
variously deseribed 
asa low or very tall 
palm: Iws. attaining 
several feet; seg- 

ments numerous, more or 
less toothed or irregularly 
jagged at the end. Prob- 
ably the plants cult. as 
S. elegans are Archonto- 
phenir Cunninghamti. 

For S. vobusta, see Rho- 
palostylis. W. M. 

SEA GRAPE. 
uvifera, 

Coccoloba 

SEA HOLLY. Lryngium. 

SEA-KALE (Crambe mari- 
tima, Linn.) is a large-leaved, 
strong, cruciferous perennial, 
the young shoots of which are 
eaten in the spring, usually 
after having been blanched. 
The plant is little known in 
North America, but it is worthy 

of general cultivation in the home gar- 
den, for it supplies an esculent of good 
quality at a season when vegetables 
are searce. Sea-kale demands a deep, 
rich and rather moist soil, in order to 
give the best results and to maintain 
its vigor for a series of years. The 
plants require about as much room as 
rhubarb; that is, they should stand 
from 3 to 4 feet apart each way. The 
culture and general requirements are 
much the same as for rhubarb. The 
young shoots are blanched as they 
grow, in early spring. The blanching 
is accomplished by heaping fine, loose 

| earth over the crown of the plant, 
into which the shoots grow, or by cov- 
ering the plant with an inverted box or 

| flower pot so that the light is excluded 
} from the growing shoots. These shoots 

are eaten before the leaves have begun 
2280. to expand to any extent, and whilst 

Head of Rye. they are crisp and tender. The vege- 
table is prepared in the same manner 
as asparagus. 

Sea-kale is propagated by root cuttings, and also by 
seeds. Quicker results are secured from cuttings. If 
strong cuttings, 4 or 5 inches long, are taken in early 

spring and grown in strong and rather moist soil, the 

plants may be strong enough for cutting the following 
spring; but it is usually better not to cut them until 
two years from starting. The cuttings may be placed 
where the plants are to stand permanently, or they may 
be grown in drills ina seed-bed. The latter plan is usu- 
ally to be preferred, since it allows the plants to receive 
better care. Seeds give plants that are strong enough 
for eutting about the third year. The seeds are 

really fruits or pods, and each fruit may produce 

Natural size. 

SECHIUM 1635 

two or three plants. Usually the fruits are sown 
without shelling. The secdlings are raised in the seed- 
bed and transplanted when one year old to permanent 
quarters, On good soil, plants of Sea-kale should main- 
tain their vigor for five to eight years after they have 
come to cutting age. As soon as they bevin to show 
signs of deeline, new plants should’ be propagated, 
Although the plant is hardy in the northern stat it is 
always benefited by a liberal dressing of litter or ma- 
nure in the fall. Plants may be forced in hotheds or 
under the greenhouse benches, as recommended for 
rhubarb. Sea-kale las dar meous, cabbage-like 
leaves which make it oa striking plant for ornament 
early in the season, It also throws up a strong cluster 
bearing many rather showy white flowers. However, 
the plant is rarely propagated for its omamental value. 
Sea-kale grows wild on the cousts of southwestern 
Europe, L. H. B. 
SEA LAVENDER. 

SEA ONION. Urgined 

Ornithogalum caudatium. 

Statice. 

maritima; also applied to 

SEA PINK. 

SEASIDE GRAPE. 

SEASON VINE. 

SEA-URCHIN CACTUS. Lechinopsis. 

SECALE (the ancient Latin name, said to be derived 
from seco, to cut; according to some, applied to spelt). 
Gramintee., Species 2, 8. fragile, an annual of southern 
Russia, and S. cereale, the cultivated Rye, which, ac- 
cording to Hackel, is derived from the perennial, WS. 
montanium, native in the mountains of southern Europe 
and central Asia. Spikelets with 2 perfect fis. sessile 
on opposite sides of a zigzag rachis, forming a terminal 
spike, empty glumes subulate and l-nerved, by which 
characters the genus differs from Triticum, in which 
the empty glumes are ovate and 3-nerved. 

cereale, Linn. Ryrg. Fig. 2280. A tall annual com- 
monly cultivated in Europe, le so in this country, asa 
cereal. Also cultivated here for annual pasture. FI.- 
glume long-awned. Much more commonly grown in New 
York and New England than westward. 

A. 8. Hirencocr. 
SECHIUM (by some said to be derived from Sicyos, 

with which the genus was once united, by others to have 
come from the Greek sekos, a “fold,” because swine are 
fed on it). Cucurbitdcea. One very odd tendril-climb- 
ing vine, probably native to the West Indies and adja- 
cent South America. This species, 8. édule, Swartz, 
Fig. 2281, is known underavariety of names, as Chocho, 
Chuehu, Chow-Chow, Chayotte, Cahiota, Pepinella. The 
vine itself, with herbaceous annual stems, is useful for 
covering arbors in warm countric The root becomes 
a large corky tuber, sometimes weighing 20 Ibs., and is 
edible. The fruit is irregularly ribbed, 3-6 in. long (Fig. 
2281, from nature), and edible. Sechium belongs to that 
group of the Cueurbitacem which comprises 1-seeded 
fruits. The single flat seed is 1-2 in. long (shown in 
upper specimen in Fig. 2281), and attached at the 
upper end of the cavity. It is not removed from the 
fruit, but the entire fruit is planted. Because seeds 
are not to be had separate, the notion has arisen that 
the fruit is seedless. Sometimes germination begins 
before the fruit drops from the vine. The fruit is 
variously ribbed and lobed, varying from pale green to 
eream-colored and white, according to variety, the sur- 

face shining and somewhat spiny. In tropical coun- 
tries the fruit is cooked for eating, much as squash 
is served with us. Some persons prefer the roots to 
vas. Sechium edule is aecommon commodity in the 

West Indies, and the fruits are not rare in northern 
markets. It is also grown to some extent in Florida and 

southern California. In northern countries, the plant 
makes a strong vine in one season but does not bear. 

The plant bas little ornamental value. 
In Sechium the fls. are monecious. The staminate 

are in short, long-stalked axillary clusters; the pistil- 

alimeria. 

Coceoloba. 

Cissus sicyoides. 
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late are solitary or in pairs on a short pubescent axil- 
lary pedicel. Corolla 5-lobed, green or cream-colored. 
Stamens 3, united into a glabrous or glandular column. 
Lys. 46 in. across, cucumber-like, cordate -ovate and 
5-7-angled, pointed, somewhat scabrous above. Ten- 
drils opposite the Ivs., 3-4-cleft. The plant grows 50 
feet in warm climates. G.C. 1865:51; TIL. 24:476; 
28:450. 

SECHIUM 

L. H. B. 

1 2281. Fruits of Sechium edule (x 14). 

SECURINEGA (Latin, securis, hatchet, and negare, 
to refuse; alluding to the hard wood). HMuphorbidacee, 
Deciduous shrubs, with alternate, petioled, entire, usu- 
ally small leaves, small greenish or whitish flowers in 
axillary clusters or solitary, and capsular small sub- 
globe se fruits. S. ramiflora seems to be the hardiest 
species and the only one in cultivation in this country. 
It is fairly hardy at the Arnold Arboretum, usually only 
the tips of the young branches being winter-killed, and 
forms a handsome round bush with bright green foliage. 

It seems to grow in any kind of soil and is propagated 
by seeds and by greenwood cuttings under glass. About 
10 species in temperate and subtropical regions of 
America, Asia and Africa, also in southern Europe, but 
none in N. America. Fls. unisexual, dioecious or monw- 
cious in axillary, few-fld. cymes or solitary; sepals 5; 
stamens usually 5, with a 5-lobed disk at the base; pis- 
tillate fls. with entire disk and 3 2-parted styles: fr. a 
3-lobed dehiscent capsule, 3-6-seeded. 

ramiflora, J. Miiller (Geblera suffruticdsa, Fisch. & 
Mey. Fliggea suffruticosa, Baill. Aciddton ramiflorus, 
Kuntze). Shrub, 3-6 ft. high: lvs. short-petioled, oval 
or ovate to ovate-lanceolate, acute or obtuse, cuneate at 
the base, entire, bright or yellowish green, glabrous, 
thin, ]-2 in. long: staminate fls. about 14 lines across, 
in 5-10-fld. clusters; pistillate solitary: fr. about one- 
fifth in. across, greenish. July, Aug. S. Siberia to 
Amurland and Mongolia. 

seeds, which are concave on the ventral sur 
berry-like. F. Leucopyrus, Willd., is a s 
tuous, light-colored, glabrous branches: 
lar, emarginate, cuneate at the base, glabrous, 34-1 in. long: 
fils. small, in axillary clusters, the staminate fls. more numerous 
and on slenderer pedice fr. globose, white, %-% in. across. 
India to trop. Austr. For cultivation in trop. regions or in the 
hothouse. ALFRED REHDER. 

SEDGE. Consult Carer and Cyperus. 

SEDUM (Latin, sedes, to sit: the plants fix them- 
selves on rocks and walls). Crassuldcew. Sedumis a 
large group of fleshy-leaved herbaceous plants, mostly 
hardy and perennial, including the Stonecrop and Live- 
forever. The flowers are usually small, rarely 14-84 in, 
across, but the clusters are often showy and 3-4 in. in 
diameter. There is a pretty blue-flowered species and 
one with searlet flowers, but with these exceptions the 
genus might be divided into two groups, those with 
yellow flowers and those with white or pinkish flowers. 
The foliage is always succulent, but otherwise remark- 
ably varied: the leaves opposite, alternate or whorled, 
entire or serrate, rarely deeply cut, sometim e, 
broad and flat, sometimes thiek and pulpy, sometimes 
minute and moss-like. Some of the plants are stout, 
erect and bushy, but many of them have a set of creep- 
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ing barren shoots, terminated by dense rosettes, while 
the flowering stems are erect and often furnished with 
leaves of an entirely different shape. 

Sedum is a geuus of about 120 species, all found in 
the temperate and frigid regions of the northern hemi- 
sphere except a solitary species in Peru. Herbs, rarely 
shrubby at the base, glabrous or glandular-pubescent: 
flowers in cymes; petals 4-5 (rarely 6-7); stamens 
8-10 (rarely 12-14). The genus is closest to the House- 
leek and other species of Sempervivum, but the floral 
parts of Sedum are typically in 4’s or 5’s, while those of 
Sempervivum are typically 6 or more. Also Semper- 
vivum extends to South Africa. The hardy Sedums are 
monographed by M. T. Masters in Gardeners’ Chronicle 
for 1878. Masters’ arrangement has been followed be- 
low. There is also a good horticultural review in Gn. 
27, pp. 314-316 (1885). 
Sedums are of the easiest culture. As a rule, they 

prefer sandy soil, and are very averse to a wet position 
in winter. They are standard plants for carpeting poor 
and sandy waste places where few other things will 
grow. The little yellow-fowered plant with pulpy foli- 
age that spreads in nearly every cemetery is Sedum acre. 
Sedums are also general favorites in all forms of rock- 
gardening. They are much used for ¢arpet-bedding, 
especially the kinds with mealy or glaucous foliage, and 
those with various metallic shades of purple. In the 
hardy border, the more robust and bushy kinds, like 8. 
marimum and spectabile, are preferred, though any of 
the lower-growing kinds are suitable for edgings and 
any of the evergreen kinds are welcome in winter when 
the hardy border shows few other bits of color or signs 
of life. As a rule, Sedums like the sun, but a few of 
the species may help to solve the difficult problem of 
earpeting the ground underneath the trees where the 
soil is dry and shaded. Sedums are also favorites for 
baskets and vases, especially the kinds with trailing 
stems and minute leaves. For greenhouse decoration, 
S. spectabile is the favorite, as it is perhaps the 
showiest of the genus, It may be had in flower at any 
season of the year and remains in bloom a long time. 
It is also one of the favorite Sedums for window-sills 
balconies and housetops, especially in crowded cities. 
Sedum acre, however, is everybody’s plant. A pot of it 
is often the only pleasant sight in an ugly city alley. 
Sedums are plants for poor folks. The chief points 
against them are that they have never been fashionable 
and anybody can grow them. They can be propagated 
by seeds, but they are easily multiplied by the young 
offsets. These rosettes are somewhat bulb-like in nature 
and Sedums could probably be propagated if it were 
worth while by using each leaf of a rosette. 

The key to the species is necessarily unsatisfactory. 
It would answer better for wild plants. In the gar- 
dens the species run together, especially those of the 
Telephium group, Nos. 7-10. There is no absolute proof 
that these and other Sedums intercross in the gardens, 
although it is practically certain. Although the species 
may run together, it has heen thought best to take 
clear-cut types and to make the key as sharply de- 
fined as possible instead of giving generalized de- 
scriptions through which the plant lover may search in 
vain for distinguishing marks. 
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Section I. Hekpackous Prerenntans, é. ¢., plants that 
die down to the rool during winter, (Li greenhouse 
cullicre some become evcrgreen.) 

As, SEOCOINORS TOMES OLITOb se wee a ee Eke 1. roseum 
AA. Blowers biserual. 

B. Les. narrow, 

ce. adrrangemont of les. oppo- 
PUG c a tan hentai Wr ted 2. Asiaticum 

ee. abrranyement of les. aller- 

nate, 
dD. Height about din... 3. Middendorffianum 

pp. Leight 12 in. or more, 

E. Sfems gletbrous, 
BF. Sepals equal...... 4. Aizoon 

FR. Sepals inenanin . Maximowiczii 
EE. Stems pilose ». Selskyanum 

BB. Lus. broud: 
ce. clrrangement of les 

tered (rarely opposite int 

S. Lelephium), 
D. Margin of lus. dentate. 7. 

pp. Margin of les. nearly 

roots tuberous, 

scat- 

Telephium 

CUULIID 2 ou cee eee ote s. telephoides 
eo. Arrangement of les, oppo- 

site (sometimes in o's 

in S. spectabile), 

bp. Buds obovoid, abruptly 

POON UEC 22. paseey a aesiaytisls 9. maximum 
pp. Buds long and pointed.10. spectabile 

SeEcTION II. EVERGREEN PERENNIALS. Foliay: does not 
die during the winter, 

A. Foliage flat, broad and vela- 
tively thin: lus, 
wider. 

B. Les. in tufts or rosettes (at 
least those of the burren 
shoots). 

c. #ls. yellow: 
low. 
Bach fl, te in, across 

pp. Hach fl. ty in. aero 
ce. Fils. white; anthers red- 

dish, 
pvp. Barren shoots with les. 

WINS! Seuss 8 Ae 
pp. Burren shoo 

seattered lus. ... 

BB. Lis. scattered, i.e. nottutted. 
co. Stem erect: flsc whitish or 

pinkish... 
eco. Stems (barren ones) pros- 

trate, 

bp. Fils. yellow. 
BE. Margin of Jus. 

coarsely toothed 
above the middle. 

F. Petals lanceolale..16. Kamtschaticum 
FF. Petals linear. .17. hybridum 

EE. Margin of lus. entire. 18. Japonicum 
pp. Fls. pink, 

white. 
BE. Arrangement of lus, 

opposite. 

F. Base of lus. near 

POM rede exis 19. stoloniferum 
20. oppositifolium 

spululate or 

cauthers yel- 

1. spathulifolium 
2, obtusatum 

rose or 

FF. Base of lus. cor- 
WO aiken ews wes 21. Ewersii 

EE. Arrangement of les. 

altervndte......-...22. Anacampseros 
EEE. Arrangement of les, a 

( 25. Sieboldii 
AA. Foliage 

les. usually linear, 
than lanceolate 
No. 28). 
Apes oflus, sharply pointed, 
co. Fis, yellow. 

Inflorescence decurved.24, reflexum 

More Or 

not iden 
(wales in 

pp. Inflorescence nol de- 
curved, 

gr. Cymes scorpioid....25, stenopetalum 
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), Sarmentosum 
. pulchellum 
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EE. Cymes wmbellale... 

co, Bs, lilac ov white 
BB. Sper of les, blunt, 

eo. Pls. yellow, 
D. Les. ovoid, bitter. . 

pp. Les, oblong, tastele 
eo. As. awhile or pink. 

Dp. Plants wsuadly 
COUS. 
Authers black. : 
alathers purples... 
ANT OS POUR cose a Sec 

po. Plants not glaucous, 
E. Mls. pinkish: buds 

S-angled ..........38. Lydium 

Us. acre 
. sexangulare 

glu 

30, dasyphylum 
1. Hispanicum 
2. brevifolium 

EE. Pls. whiles buds ob- 
(ONG, ie carina. ed. album 

EEE. Fils. white: bids 
roundish..........35. Monregalense 

ANNUALS or BIENNIALS. These die after 
aALnaiels flower the first year, 

Section III. 
flowering and fruiting. 
biennials the second, 

Les. flat, not cylindrical, 

B. Els. scarlet 330. sempervivoides 
BB. Fils. yellow. .o7. Formosanum 

AA. Lvs. more or less cylindvicul. 
Bar ABS: WUE Os calaesid naar araem anes . ceruleum 

BB. fs. dull rose or white 4. villosum 

Section I. HeRBACEOUS PERENNIALS (Species 1-10). 

1. roseum, Scop. (S. Rhodiola, DC.).  Rootstock 
thick, fleshy, exhaling a perfume of rose water: height 
6-8 in.: lvs. scattered, oblong, 1x 14 in.: fls. greenish or 
reddish purple, in a terminal flat-topped ceyme about 
1 in. across; petals 4; stamens 4 in the male fl., absent 
in the female; carpels in the female fl. 4. Summer. 
Eu., N. Amer., Himalayas.—The only species here de- 
scribed that has unisexual flowers. A neat-growing 
a suitable for rockcries or the front row of borders. 

Asidticum, Spreng. Height 6-12 in.: lvs. opposite 
Pres coarsely and irregularly toothe a: fis. greenish 
yellow, in compact, globose cymes, floral parts in 5’s. 
Summer. Himalayas.—Cultivated abroad and possibly 
in America. Its almost pinnatifid foliage makes it very 
distinet. In India it is said to have red flowers. It 
seems to suffer from the wetness of an ordinary border 
in winter, and should probably be wintered under glass. 

3. Middendorffianum, Maxim. Lvs. alternate, ob- 
lanceolate, dentate toward apex: fls. yellow, in a flat- 
toppedcyme. Summer. Amurland.— According to J. W. 
Manning, it grows 4 in. high, and has deep green foli- 
age which becomes a rich purple in winter. Woolson 
says it is densely tufted. 

4, Aizdon, Linn. Height 1ft.ormore, usually 11; : 
lvs. alternate, oblong-lanceolate, coarsely and irregul: ny ly 
toothed for the greater part of their le ngth, 24% x! : 
fis. yellow, 4s in. across, in a loose, panicled eyme 1-3 in. 
across. Latesummer. Siberia.—An old garden favorite, 
suitable for the hardy border and for rockeries. 

5. Maximowiczii, Regel. Height 1 ft.: lvs. suboppo- 
site or alternate, oblong-ovate or oblong-lanceolate, 

regularly te fis. yellow, In a dense, flat eyme. 
July, Aug. Japan, Amurland. Gn. 19, p. 203; 
—By some this is considered a variety of 
It is similar to S. A/zoon in habit but Jarger i ditterine 
in the sepals of unequal length and in the peculiar 
flask-shaped fl.-buds, which are dilated below and nar- 
rowed into a long beak above. Desirable for borders; 
also used for carpet beds. Seeds, as well as plants, are 
offered. 

6. Selskianum, 
Height 12-18 in.: lvs. 

Regel. Also speed Sclskyanum. 
alternate (2), serrate in the distal 

third: fls. yellow, nearly 1 in. across, ina hollow-topped, 
leafy cyme. Late summer. Amur., Manechnria.—Re- 
sembles S. Aizoon but has narrower and pilose leaves. 

Offered in 1 
Teléphium, Linn. Orr! 
Height 12-18 in.: Ivs. + 

oblong-ovate, obtuse, dentate: 

3 by John Saul. 

LIVE-FOREVER. Fig. 
attere d, rarely opposite, 
fis. pink, spotted red, ox 

2282) 
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sometimes pure white, in dense, terminal and lateral 

subglobose cymes. July, Aug. Enu., N. Asia. Gn. 27, 
p. 316.—Naturalized in America, where it spreads much 
but blooms little. Vars. hybridum, purpireum and 
robrum are live American trade names representing 

forms with dark purple foli- 
age, the last-named variety 
being said to retain its pur- 
ple color all summer. All 
the forms are suitable for 
the front rows of borders 
and for rockeries. The 
young shoots in spring are 
pretty objects and differ 
with the different varietics. 
The larger forms with bright 
fls. are preferable. iS. pior- 
pureum and purpurascens, 
Koch, are varieties of S. 
Telephium. Subspecies 
Fabaria, Masters (8S. Ma- 
baria, Koeh, not Hort.). 
This is regarded by Masters 
as a subspecies of S. Lele- 
phium, with lvs. narrower 
than in the type, the cymes 
always terminal and shorter 
peduncled: fls. smaller and 
earlier; petals less recurved. 

2282. Live-forever—Sedum It is doubtful whether this 
Telephium (x 44). is really in the trade. See 

as S. spectabile, 
8. telephoides, Michx. Height 6-12 in.: Ivs. scattered, 

2x1 in., oblong-obovate, nearly entire or sparingly 
toothed: fis. flesh-colored, in small dense cymes 1-1% 
in. across. June. Alleghanies from Md. south. —Offered 
1891-92 by H. P. Kelsey. 

9. maéximum, Suter. A stout, bushy plant 2 ft. or less 
high, with either green or purple stems: Ivs. opposite, 
ovate-acute, more or less cordate, crenate - dentate: 
cymes terminal and lateral on long peduncles, forming a 
loose panicle: petals whitish, spotted red towards tip. 
Aug.-Oct. Eu., Caucasus, northwestern Asia. Gn. 27, 
p. 316. — Var. variegatum, Hort., has gold and green 
foliage, according to J. W. Manning. F.S. 16:1669 (as 
var. versicolor) shows a form with rosy purple stems: 
lvs. green, yellow and white, margined rosy purple. 
This species has many forms, the stems 
green or purple, fis. green or reddish, Ivs. 
cordate or tapering at the base, spreading or 
recurved, variegated or not. It is the best for 
borders, but in the autumn is apt to get too 
straggly and needs support. 

Var. hematddes, Mast. Stems 2-2%% ft. 
high, deep purple: lvs. 5 x 3 in., oblong-ovate, 
obtuse, coarsely and irregularly toothed, pur- 
plish: petals whitish, tipped red. September. 
Here belongs S. atropurpireum, Hort., ac- 
cording to Masters, but the plant or plants 
passing as such in America are very different. 
S. atropurptremm, Turez., which appears as 
a good species in Index Kewensis, is probably 
a synonym of S. vosewm. 

10. spectabile, Bor. (S. Fabdaria, Hort., not Koch). 
Srowy Srepum. Fig. 2283. This is the most popular of 
all Sedums and is used for the greatest variety of pur- 

Robust, glaucous, 14-2 ft. high: Ivs. opposite 
ov in 3's, 3x2 in., ovate, obtuse, entire or obscurely 

wavy - toothed: fls. 
+ in. across, in flat- 
topped, inversely 
pyramidal, leafy, am- 
bellate cymes 4 in. 

across, Sept., Oct. 
Possibly from Japan. 

7 SIO. Weck: 

4 s. Vary 
~! ae i from rose to purple 

and perhaps to white. 
Pitcher & Manda 
offered var. album. 
Var, purpureum and 
roseum are trade 
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2283. Showy Sedum—Sedum 

spectabile. 

Clusters 4 inches across. 
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names, Also w form with variegated foliage has been 
advertised. This species remains in bloom a long while 
and is very attractive to butterflies. Masters declares 
that it thrives in stiff clay, and does not do so well in 
lighter soils. 

Section II]. EveRGREEN PERENNIALS (Species 11-35), 

11. spathulifolium, Hook. Barren stems creeping, 
with terminal rosettes of obovate Ivs.: flowering 
branches erect, and bearing scattered club-shaped lys.: 
fls. yellow, #4 in. across, in terminal cymes; sepals 
long-obtuse. May, June. N. W. Amer. G.C. IL. 10:: 
Gn. 24:415.—Otiered in 1881 by Gillett, but is prob- 
ably not cult. in eastern states, and probably requires 
pot culture indoors. Here may belong Franceschi’s 8, 
spathulatum, a California species, which he calls a 
“ciant among Sedums, growing several ft. high.” Mas- 
ters’ plant is not over 1 ft. high. 

12. obtusatum, Gray. Barren stems prostrate, with 
rosettes of spatulate 1] fl.-stems erect, ultimately 
leafless and then scarred: fis. yellow, in terminal, um- 
bellate cymes 1 2 in. acre 3 sepals oblong-acute. 
June, July. Calif.—Once offered in America, but prob- 
ably not now in cult. . 

13. ternatum, Michx. Fig. 2284. Barren stems pros- 
trate, with terminal rosettes of spatulate Ivs.: lvs. of 
the flowering branches scattered, oblong, acute, all the 
lvs. in whorls of 3: fls. white, 14 in. across, in terminal, 
leafy, 1-sided, 3-5-parted cymes; floral parts in 4’s. 
July, Aug. Pa. to Ill. and south. B.M. 1977. B.R.2:142. 

14. Névii, Gray. Barren stems prostrate, with termi- 
nal rosettes of obovate-spatulate lvs., tapering into a 
short stalk auricled at the base, sprinkled with pink 
dots: fl.-stems erect, with appressed, scattered lvs. 
similar to, but smaller than those of the barren stems: 
fis. white, 24 in. across, in forked cymes whose branches 

2284. Sedum ternatum (X !5) 

are about 11g in. long and reeurved; anthers brownish 
purple. July. Mts. of Va. and Al Hardy in Mass. 
and desirable for edgings or rockeries, according to Ed- 
ward Gillett. 

15. populifolium, Pall. A very distinct species by rea- 
son of its shrubby base, stalked, poplar-shaped lvs. and 
corymbs of whitish fls. which have the scent of haw- 
thorn. Roots fibrous: stems 6-10 in. high, branched: 
Ivs. alternate, ovate, acute, coarsely and irregularly 
toothed: fls. nearly % in. across, whitish or pinkish, in 
corymbose eymes; stamens pinkish; anthers purple. 
Aug. Siberia. B.M. 211. Gn. 27, p. 316. R.H. 1857, p. 
150.—Rare in eult., but desirable for borders and rock- 
eries and makes uw charming pot-plant. 

16. Kamtschaticum, Fisch. & Mey. Height 4-6 in.: 
lys. alfernute or opposite, obovate, coarsely, but regu- 
larly toothed above the middle: fis. yellow, °4 in. across, 
in umbecllate cymes 1-3 in. acre petals lanceolate. 
Late summer. E. Asia. Gn. 25, p. 531; 27, p. 317. 
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17. hybridum, Linn. Creeping, glabrous or glandular: 
Ivs. alternate, stalked, spatulate, coarsely toothed in the 
upper half: fls. yellow, in umbellate cymes 2-3 in, 
across; petals linear. Sumner. Siberia. 

Japonicum, Siebold. Ditfuse: Ivs. seattered or 
opposite, spatulate, acute, entire: tls. yellow, 1s in. 

and lateral 
petals lanceo- 

across, in terminal 
panicled cymes; 

late. Var. variegatum, Hort. 
has Ivs. with golden llotches, 
uccording to John Saul. “WN, 
macrophyllim aureo-margin- 

ts AT te 

Ne 
ct 

Sedum acre (X 74). 

atum,” Hort., is probably 
a variegated form of this 
species. 

19. stoloniferum, Gmelin (S. sptrium, Bieb.). Bar- 
ren stems trailing, marked with annular scars, rooting 
at nodes: fl.-stems ascending 6 in. high: lvs. opposite, 
spatulate, coarsely toothed above, the margins studded 
with hyaline papile: fi pink (or white), %4 
across, in cymes 2 in. acros anthers reddi h. 
Aug. Asia Minor, Persia. M. 2370. Gn é 
R.H. 1891, p. 523.—Commoner in cult. abroad. “It has 
the disadvantage of affording cover for snails,” but “one 
always knows where to look for the snails.” 

20. oppositifolium, Sims. Very close to 8S, stolonife- 
rum, but the Ivs. are brighter green, more regularly 
decussate, and as they are broader at the base they 
overlap one ape a little and produce a neater ap- 
pearance than in S. stoloniferum. Fls. white or whitish. 
Anthers orange, pee ee to Masters, but yellow in 
B.M. 1807. Aug. Caucasus, Persia. 

21. Ewersii, Ledeb. (S. azireum, Royle, not Desf.). 
Stock thick, giving off many trailing or ascené 
der branches: lvs. opposite, sessile, cordate, 
entire or slightly wavy: fis. pink or pale 
globose eyme Aug., Sept. Himalayas, Siberia. -—M 
ters says Fu is rather tender in cult., but well worth pot 
eulture. Var. Turkestanicum, Hort., according to J. W. 
Manning, grows 4 in. high, has deep violet fls. in Sept. 
and Oct., and is hardy in Mass. 

asping, 
violet, in dense 

Glancous, barren branches 
rooting at nodes: fl.-stems erect, reddish: Ivs. bluish 

n, orbicular or obovate-obtuse, cordate, auricled, 
ae ps with reddish margins: fls. violet, 44 in. across, 

22. Anacampseros, Linn. 

g 

in dense, globose cyvme Central Eu. 
able for rockeries and ngs. The fls. are compara- 
tively rarely produced. 

23. Siéboldii, Sweet. Glancous, 9 in. high: branches 
purp ‘lish, erect, afterwards decurved: Ivs. in whorls of 
es sessile, sinuate, bluish green, es at margins: 

. pinkish, 4% in. across. Aug. Japan. B.M. 
v be useful for rockeries and borders, Var. variegatum, 
Hort. ( Hort., not Wats.). has Iws. marked 
with white. I.H. 10:373 (green at margin, yellow down 
center). 

24. refléxum, Linn. 
fl.-stems 8-10 in. high: 
barren stems into a conical mass, 
inflorescence decurved or erect before 

S. varieqatum, 

barren stems trailing: 
crowded on the 

linear: 

Glabrous, 

in 6-7 rows, 

14-34 in. long, 
flowerin 

Ivs. 

34 in. across, yellow, floral parts in4’s to8’s. Eng 
Var. cristatum, Mast. (S. monstrosum and robustion, 
Hort.), a crest like a cocks- 

comb. 
has fasciated stems forming 

2285. Stonecrop, or Wall Pepper— 
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stems 3-6 in. 

Ivs. crowded on 

sSEDUM 

stenopétalum, Pursh. Glabrous: 
erect from a decumbent base: 

barren shoots, sessile, fleshy, lanceolate, 44 in. ron 
fls. bright yellow, in scorpioid eye floral parts in 5’s, 
Rocky Mts.—Otfered by Gillett in 1881. Rare in oul 

26. sarmentosum, Bunee. Clabrous: Ivs. opposite or 

whorled, linear: fs, yellow, 14) in. across, ina Hat-topped, 
wmnbelate, 8-3-forked cyme, China.— Var. carneum (S. 
carrer variegation, Hort.), bas pink stems: lys 
marked with marginal stripe of white or erean-color. 
This variety is grown in greenhouses and for carpet 
beds and edgings. 

. pulchéllum, Michx. Glabrous trailer, 
S-6 in. high: Ivs. linear, terete-pointed, 
gibbous at base, scarcely 1s in. long: fls. 
rosy purple, ty in. across: inflorescence 
a 3-4-branched cyme, with erect fis. 
crowded in 2 rows along the upper sur- 
face and each provided w ith a le safy bract. 
Jone-Ane. U. &. BOM, 6223. tin. 27, 
p. 315, G.C. IL. 10:685.—The minute foli- 
age assumes rich tints of red, brown and 
purple. The branches of the inflorescence 
are 3-4 in. long and gracefully arched, 

28. acre, Linn. Stonecrop. Wa. 
PEPPER. Love Enraneue. Fig. 2285. 
Barren stems creeping, branched, about 2 
in. long: fl.-stems in. high: lvs. mi- 

nute, 14 in. long or less, crowded, thick, ovoid or nearly 
globular: fls. Ms in. across, in 1-sided cymes having 2-5 
forks. June, July. Eu., E. As a. Gn. 27, p. 316.—This 
is the commonest species native to England and one of 
the commonest in cultivation. It is much used for 
edging and carpeting bare spots, especially in cemeteries. 
Thrives best in poor soil. The lvs. have an acrid taste. 
Masters suys it may often be seen on the window-sills 
of London alleys, and adds: “It is one of the com- 
monest, least considered of all plants, but very few 
have really higher claims to notice.” Var. atreum, 
Mast., las Ivs. and tips 
of shoots bright golden 
yellow in spring. This is 
cult. for spring bedding. 
It gives a bit of color at 
a dull season. It loses 
the yellow tint in sum- 
mer and is never 
bust as the green f : 
Var. élegans, Mast., has 
the tips and young lvs. 
pale silvery colored, Not 
as effective or hardy as 
var. aureum. Var. ma- 
jus, Mast. Larger and 
more robust than the 

7 rows in- 
fls. *4 in. 

2-parted 

type: Ivs. in 
stead of 5: 
across, in a 
cyme. Morocco, 

29. sexangulare, Linn. 
Very close to 8. 
acre but the lvs 

not so bitter to the 
taste,more slender 

Sedum ceruleum. 

Natural size. 

several times as long as thick, and in 
ratherthan 5. Europe, rarer. 

In Aineriecan gardens it is said te grow 

6 in. high, and flower in June and 
July.—Mostly used for carpet beds. 

530, dasyphyllum, Linn. Glaucous, glabrous or glandu- 
lar: Iws. oblong or roundish, studded with crystalline 
pimple buds oblong, obtuse: fis. pinkish; anthers 
black. Eu., 8. Ate. B.M. 6027.—Woolson says it grows 
3-6 in. high, and is suitable for edgings. 

Hispdnicum, Linn. Glnucous: fl.-stems 3-4 in. 
high, reddish: Iws. 1, in. long, linear, greenish gray, 

becoming reddish, studded with fine hyaline pimples at 

O-7 rows, 
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the tips: cymes 3-7-branched, umbellate: buds 5-6- 
angled: fis. pinkish white, in. across. July. Central 
and southern Europe.— Readily distinguished by having 

the floral parts in 6’s. 

32. brevifolium, DC. Glaucous: Ivs. in 4 rows, « 
tenth of an inch long, pinkish, densely covered with a 

mealy pubescence: fis. 44 in. across; petals white, with 

pink midrib; anthers pink. Western Mediterranean 
region.—Manning says it grows 4 in. high and blooms 
in July and August. Said to be exceptionally sensitive 
to superfluous moisture at the root. 

33. Lydium, Bo Glabrous, 3-6 in. high: lvs. 44 in. 
long, linear, greenish or red-tipped, auricled at base and 
with numerous pimples at tip when seen with a lens: 
buds 5-angular: fils, one-tenth in. across, pinkish; an- 

ish. Aug., Sept. Asia Minor.—Var. atreum, thers reddi 
Hort., was offered by John Saul in 1893. 

34. album, Linn. Glabrous, 4-6 in. high: lvs. alter- 
nate, 14 in. long, linear-oblong: cymes 2-3 in. across: 
buds oblong: fs. % in. across, white; anthers reddish. 
July. Eu., N. Asia. Gn. 27, p. 315. 

35. Monregalénse, Balbis (S. er Desf.). 
Glabrous, except inflorescence, which is glandular: lvs. 
linear: fis. 44 in. across, white; buds roundish, pointed; 
stamens pinkish. N. Italy, Corsica. L.B.C. 5:464. 

SEcTION III. ANNUALS OR BIENNIALS (Species 36-39). 

36. sempervivoides, Fischer. ScarLet STONECROP. 
One of the showiest in the genus and remarkably dis- 
tinct, if not unique, by the color of the fls. Habit of a 
house-leek, 4-8 in. high: Ivs. 40-50 in a rosette, wedge- 
shaped: lvs. of fl.-stems clausping, greenish red, oblong, 
acute: cymes 2-4 in. across, den fls. searlet. July. 
Asia Minor. Gn, 19:378. R.H. 1846:5.—Seems not to be 
offered in America. 

37. Formosanum, N. E. Br. Height 6 in.: stem re- 
peatedly branched in a dichotomous or trichotomous 
manner: lvs. 1-3, in whorls at branchings of stem, with 
occasionally 1-3 on internodes, flat, sputulate: fs. yel- 
low. Formosa, Int. into 8. Calif. in 1900. 

38. ceruleum, Linn. (S. aztreum, Desf., not Royle). 
Fig. 2286. Glabrous, or pilose on inflorescence, 2-3 in. 
high: lvs. 14 in. long, oblong-obtuse, pale green, spotted 
red: cymes 1 in. across, with recurved branches: fis. 

4 in ss, pale blue, 5-7-merous. 8. Afr. B.M. 2224. 
B.R. 6:520. Gn. 27, p. 315.—Carpet beds. Sandy soil. 

39. villosum, Linn. Glandular-pubescent, 3-4 in. 
high, with no barren branches: lvs. 2-5 times as long 
as thick: fis. few, dull rose (or white according to 
Masters) ina small, loose cyme. Bogs and stony rills, 
mountains of Eu.—This is one of the very few that pre- 
fer wet feet. The white-fld. form is advertised by one 
dealer in perennials. The species, however, is an 
annual. 

2288. Natural planting of maple seeds. 

S. Bratinii, offered hy Krelage, Haarlem, Holland, appears 
not to be recognized by botanists.—S, Caldbricuwn. is a name 
given withont description to an Italian species, which is still 
offered by Krelage.—sS. débile, Watson, an American species, 
was offered in 1881 by collectors, hut is probably not in eult. 
anywhere.—S. Doviglasii, Hook., is a yellow-fld. species from 
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Oregon which is now offered in the East, but is probably not 
cult. in Eu. It grows 4 in. high, and flowers from June until 
Aug. Said to be annual. Lvs. lanceolate, 44-44 in. long, acute, 
—wS. Oreganum, Nutt., was offered by collectors of w. 

in 1881, but is not known to be cult, Spe- 
SN, tectorum, Scop.=Sempervivum tectorum, 

fered in America, but should be in 
immediately distinguished from 
the pinnatifid foliage, which is 

massed at the top of the stems and makes a fine setting for the 
clusters of fls., being twice as wide as the latter. Height 1 ft.: 
fils. purplish, red or crimson. Himalayas. Gn, 27, p. 317. 

Wa, 
SEEDAGE. Under this term may be included all 

knowledge respecting the propagation of plants by 
means of seeds or spores. ‘lhe word was first used, so 
far as the writer aware, in 1887. It is equivalent to 
the French semis, and is comparable with the words 
graftage, layerage and cuttage. In general literature 
and common speech, a seed is that part of the plant 
which is the outcome of flowering and which is used for 
propagating the species. In the technical or botanical 
sense, however, the seed is the ripened ovule. The seed 
contains an embryo, which is a miniature plant. The 
embryo has one or more leaves (cotyledons), a bud or 
growing point (plumule) and a short descending axis 
(caulicle). From the caulicle or stemlet, the radicle 

or root develops. This embryo is a 
minute dormant plant. Each embryo 
is the result of a distinet process 
of fertilization in which the pollen 
of the same or another flower has 
taken part. The ovule is contained 
in the ovary. The ripened ovary is 
the seed-case or pericarp. The peri- 
carp, with the parts that are amal- 
gamated with it, is known techni- 
cally as the fruit. In many instances 
there is only one seed in the fruit; 
and the seed and its case may ad- 
here and form practically one body. 
Many of the so-called seeds of hor- 
ticulturists are really fruits contain- 
ing one or few seeds. Such are the 
seeds of beet, lettuce and sea-kale. 

The winged seeds of elms, hop-tree (Fig. 2287) and 
ashes are really fruits containing asingle seed. Acorns, 
walnuts, butternuts and chestnuts are also fruits; so 
are grains of corn, wheat, and the “seeds” of straw- 
berry. The keys of maple are double fruits, with two 
seeds (Fig. 2288). Beans and peas are true seeds. The 
fruit part is the pod in which they are borne. Seeds of 
apples and pears are also true seeds, the fruit being the 
fleshy part that surrounds them. Germination is the 
unfolding and the growing of the dormant or embryo 
plant. The first visible stage in germination is the 
swelling of the seed. Thereafter the integument is 
ruptured, and the caulicle appears. When the caulicle 
protrudes, the seed has sprouted; and this fact is taken 
as an indication that the seed is viable (Fig. 2289). 
Germination is not complete, however, 
until the young plant has made vital 
connection with the soil, has developed 
green assimilative organs and is able 
to support itself (Fig. 2290). See, also, 
Figs. 2291 and 2292. Seeds that have 
sufficient life to sprout may still be too 
weak to carry the process to com- 
plete germination. The ideal test for 
the viability of seeds is to plant them 
in soil in conditions that somewhat nearly approach 
those in which they are finally to be planted. This test 
eliminates the seeds which are very weak and are not 
able to grow under ordinary conditions and to push 
themselves through the soil. The sprouting test made 
in a specially prepared device, in which all conditions 
are regulated to a nicety, may be of the greatest value 
for purposes of scientific study and investigation and 
for the making of comparative tests between various 
samples, and the greater the sprouting test, the greater 
the germinating power; but one must not expect that 

the actual germination will always be as great as the 
percentage of sprouting. In many cases, the differences 

in results between the sprouting test in a specially per- 
pared device, and the germination tests in well-pre- 

every fancier’s collection. Iti 
all others described above 

2287. Seed-like fruit 

of Hop-tree. 

Natural size. 

2289. 

Sprouting stage— 

Castor Bean. 
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pared soil in the open, may be as great as 50 per cent. 
Viability varies with seasons and other conditions. 
While it is true as a general statement that the older 
the seed the less the viability, yet the reverse may be 
true within narrow limits. Sometimes lettuee “and 
melons that germinate only 50 per cout in December, 
germinate 70-80 per cent in April. 

In order that seeds shall germinate, they must be 
supplied with moisture and he given a definite tempera- 
ture. The requisite temperature and moisture vary 
with the ditterent kinds and they are to be 
determined only by experience. Seeds may be planted 
in any medium which supplies these requisite coudi- 
tions. Although seeds are ordinarily planted in the 
ground, such practice is not necess: ivy to germination, 
They may be planted in cocoanut fiber, moss or other 
medium. However, the ground may supply the requi- 
sites for germination, and it also supplies plant-food 

of seeds, 

for the young plantlet when it begins to shift for itself; 
and, furthermore, the plants are in the position in which 

they are desired to grow. In 
the ease of many seeds, 
germination is more rapid 
and certain when the seeds 
are sown in coconnut tiber 
or other medium, for the 
conditions may be more uui- 
form. As soon as germina- 
tion is fairly complete, the 
plants are transpliuted to 
the soil. The depth at which 
seeds shall be sown de- 
pends on many conditions. 
Out of doors they are 
planted deeper than in the 
house, 
uniform supply of moisture. 
A depth equal to twice the 

; , diameter of the seed is an 
2290; Germination:complete old gardeners’ rule. This 

—Castor Bean. applies well to the sowing 
of most seeds under glass 

when the soil is well prepared and is kept watered, but 
in the open ground three to four times this depth is 
usually necessary. The finer and moister the soil, the 
shallower the seeds may be planted, other things being 
equal. Better results in germination are secured when 
the seeds are sown in a specially prepared seed-bed. 
The conditions may then be better, the gardener is able 
to protect the young plants from cold and from insects 
and fungi, and he is enabled also to economize time and 
labor. In transplanting from the seed-bed to the field, 
the gardener unconsciously chooses only the best plants 
and thereby the crop isimproved. The seed-bed may be 
in a forcing-house or hotbed, or in the open. If it is in 
the open, it should be near the buildings, where it can 
be visited frequently and where water may be applied 
as needed. If the bed is to be used late in the season 
when the soil is naturally dry, it is well to cover it the 
previous spring or fall with a very heavy coating of ma- 
nure. This retains the moisture, and the leaching from the 
manure adds plant-food to the soil, there- 
by enabling the young plants to secure 
an early start. When the seeds are to 
be sown, the manure is removed and the 
surface is then in ideal condition. In the 
handling of young plants in seed-bed: 
one must take pains that 
the plants are not too thick 
and that they do not suffer 
for light, else they may 
become “drawn” and be 2291. Sprouting stage 
practically worthless In of Indian corn 
greenhouses and hotheds, 
it is well to handle common vegetables and flower seeds 
in gardeners’ flats (Fig. 2293). These flats are easily 
handled, and the soil is so shallow that it ean be kept 
in uniform conditions of temperature and moisture. The 
seeds of some of the finer and rarer kinds of ornamental 
plants require special treatment. These treatments are 
usually specified in the articles devoted to those plants. 
Details of the handling of very delicate seeds are well 
discussed in the article on Orehids. 

in order to insure a 
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As arule, seeds germinate best when they are fresh, 
that is, less than one year old. Some ae however, 
of which those of melons, pumpkins and cue umbe ‘Ys are 
exwuuples, retain their vitality unimpaired for a number 
of years, and gardeners do not ask for recent stock. 
Seeds of corn salad should be a year old to germinate well. 
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Very hard, bony seeds, as of haws and viburnums, often 
In the do uot germinate until the second year. 

time, however, they 
should be kept moist. 
Seeds of niost fruit and 
forest trees should be 
kept moist and cool, 
otherwise they lose vi- 
tality; yet if kept too 
moist, and particularly 
too close or warn, they 

will spoil. Nuts and 
hard seeds of hardy 
plants usually protit by 
being buried in) sand 
and allowed to freeze. 
The freezing and the 
moisture soften and 
split the integuments. 

Sometimes the sceds 
are placed between al- 
ternate layers of sand 
or sawdust: such prac- 
tice is known techni- 
cally as stratification. 

Li; 2B: 
Seed Breeding. —The 

marvelous industrial 
and commercial devel- 
opment which has char- 
acterized the latter part 
of the nineteenth cen- 
tury is nowhere more 
marked than in the art 

mean- 

and practice of seed 
growing. Whatever 

may have been their 
intellectual belief,most 
planters have acted, up 
to within a few years, 
as if seed was indeed 
essential to the pro- 
duction of a crop, but 

only in the way that 
water and manure are 
essential. The only 
question was whether or not the seed would grow. It 
night be desirable that the seed all be of some particu- 
lar kind so that the crop would ripen all at once, but 
beyond that the breeding of the seed was given very 
little consideration. It is only within a few years that 
a majority of even good cultivators have come to recog- 
nize in their practice the fact that the possibilities and 
limitations of a crop are as positively determined by the 
seed used as is the character of the fruit of an orchard 
by the trees of which it is composed. There have al- 
ways been exceptional men, who fully appreciated the 
importance of seed selection and breeding, which they 
practiced within their own gardens to secure a supply 
for their own use, but even professional seedsmen 
formerly gave little heed to scientific d breeding, be- 
ing quite content to “rogue” out mixtures or poorer 
plants rather than to select and breed only from the 
best. Now, every seedsman who values his reputation 
maintains more or less extensive stock seed farms, 
where plant-breeding is conducted on the same princi- 
ples and with the same sort of skill and care that is 
used in the breeding of anim: 

The general method followed is first to form a cle: 
coneeption of just what points or qualities give value to 
a variety and what a perfect plant of that sort should 
he. Then a few planuts—say ten—which come as near 
this ideal as possible are selected and the seed of each 
saved separately. These separate lots are planted the 
next spring in contiguous blocks, and the plants given 
an opportunity for their most perfect development. .\s 
they approach maturity the lots are carefully examined. 

2292. Germination complete in 

Indian corn. 

Is. 
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and if those in one or more blocks show either general 
inferiority or a large portion of inferior plants, the en- 
tire block is condemned and rooted out, even if in doing 
so some very fine individual plants are destroyed. The 
remaining blocks are then carefully examined andthat one 
selected which shows the closest adherence to the desired 
type, and from it a few plants are selected and their 

2293. A gardener’s flat, or shallow box, in which seeds are 

sown and small plants handled. 

A good size for a flat is 16 x 20 inches, and 3 inches deep. 

seed saved separately for planting in blocks the suc- 
ceeding year. Then the remaining plants of this and 
the other blocks which escaped the first weeding out are 
very earefully examined and all inferior ones removed, 
and the seeds from the plants which still remain are 
saved together. These are usually sufficient in quantity 
to plant a field, the product of which is used by the 
seedsman for his general stock seed. From the stock 
seed he grows the seed which he offers his customers. 
The same process is repeated every year, or at least every 
few years, and results in marked improvement, if not 
in type, at least in the fixing and making permanent the 
good qualities of the variety. Having thus obtained 
stock seed which is of superior quality and sure to 
reproduce itself, the seedsman contracts with some 
farmer, located in a section where soil and climate are 
favorable to the best development of the sort, to plant 
a large field and save the entire seed product. This the 
farmer does with little regard to selection, taking pains 
only to guard against contamination from adjoining 
fields, and to remove any chance sports or mixtures 
that may appear. The seed thus produced is what the 
seedsman furnishes his customers. This plan enables 
the professional seedsman not only to produce cheaper 
seeds, but seeds of better quality than the ordinary 
planter can, or at least is likely to produce in his own 
garden, and in consequence gardeners have come to get 
more and more of their seed from the seedsman, whose 
business has correspondingly increased. 

In 1900 a single seed firm contracted for the growing 
of more than 200 acres of one variety of watermelon 
for seed, and received on its contracts over 30,000 
pounds. More than half of this came from a single field 
of over 50 acres, and in this entire field there were not 
50 fruits which were not good types of the variety. 
One could go to any part of it and gathering together 
the nearest 100 fruits would find that at least 50 of them 
were so nearly alike as not tobe distinguished from one 
another; while of the remaining 50 at least 40 could be 
distinguished only by some mark that had resulted 
from accidental causes. The same firm had 20- and 40- 
acre fields of beans, peas, corm and other vegetables in 
which every plant was, as it were, the grandchild of 

some especially fine plant produced two years before, 
and which was itself the product of years of previous 
selection, Such seed is much more reliable than that 
produced in asmall garden, where other plants of the 
same species are growing in near-by gardens and fields. 

W. W. Tracy. 

sod testing was inaugurated 
Nobbe, direewsr of the Experiment 

tion at Tharand, Saxony, who v.35 impressed by the 
é amount of impurities and the iow germinating 

Seed Testing. —Srientific 
in 1869 by Dr. F. 
Sti 
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power of many commercial seeds, for which the German 
farmer Was paying fancy prices. The publication of the 
results obtained by him excited much comment and laid 
the foundation for the present extensive system of 

European seed control, At the present time there are 

more than one hundred so-called seed control stations 
in Europe alone. Some of these are independent insti- 
tutions, while others are conducted as branches of agri- 
cultural experiment stations. 

The quality of seeds cannot be told by a mere easual 
inspection but is ascertained only by a careful test. 
This should include three steps: (1) an examination 

for purity (freedom from foreign matter), (2) vitality, 
and (3) genuineness, or trucness to name. The latter is 
known to seedsmen and growers as purity of stock. 

Unl 
respects their use will entail great loss to the planter. 

Purity Test.—The percentage of purity is determined 
by weight, from a fair average sample of seed selected 
from different parts of the bulk lot. Wheat and other 
grains are taken with a sampler, consisting of two hol- 
low eylinders of metal, one inside the other, and about 
36 in. long by 144 in. in diameter. They are pointed at 
the bottom and contain a series of openings along one 
side, which may be turned at will to open or close the 
holes. The sampler, with the holes open, is thrust into 
the grain in the car or open bag for its entire length. 
When filled with seeds the inner cylinder is turned, so 
as to close the holes, and the sampler removed. For 
clover and other small seeds one uses a “trier,” consist- 
ing of a single short cylinder open at one end and taper- 
ing down to a sharp point, just above which on one side 
is a long, elliptical open- 
ing (Fig. 2294). The trier 
is thrust through the side 
of a bag of seed at dif- 
erent points until the 
aperture is covered, the 

seed being allowed to run out at the other end into a 
dish. 

The seed thus taken is thoroughly mixed and a given 
quantity weighed out for testing. The amounts used in 
the purity test vary with the size of the seed, ranging 
from 15 grains of June grass, red top, and tobacco to 
1.8 ounces of peas and cereals. If the sample is suspected 
to contain any seeds of such serious pests as dodder, 
Canada thistle, wild mustard, ergot, etc., at least 1.8 
ounces are examined for such impurities. 

After being weighed the seeds are spread out thinly 
on a sheet of heavy white paper or pane of glass and by 
means of a pair of forceps the impurities are removed. 
This includes inert matter, such as dirt, chaff, broken 
seeds and foreign seeds. Under the latter designation 
are embraced seeds of both weeds and useful plants, 
that is, any seeds of a different name from that under 
which the sample was sold. The impurities are weighed 
upon a good chemical balance and the percentage of 
impurity thus determined. 

The purity which a given kind of first-class com- 
mercial seed should show depends largely upon the 
habit of growth of the species and the difficulty of ob- 
taining pure seed of that species. Most vegetables and 
cereals are grown devoid of weeds, and their seeds 
are easily cleaned, hence they should be practically 
pure. Grasses and clovers, on the other hand, are more 
or Jess liable to be mixed with other species in the field 
Furthermore, the cleaning of some varieties requires 

great care, often entailing a cousiderable loss of good 
seed, henee the proportion of pure seed to be expected 
in such samples is less than in the former case. 
An extensive experience in testing commercial seeds, 

together with a comparison of the results of other tests 
made in this country and Furope, has enabled the 
United States Department of Agriculture to fix a table 
of standards of purity for most seeds sold by dealer: 
These standards, however, are subject to future re- 

vision if found necessary. 
By means of a hand Jens and by reference to a stand- 

ard collection of ceonomic seeds, the foreign seeds in 
the sample are next determined. If dodder, Canada 
thistle, ergot, wild mustard, bulbs of wild onion, chess, 
Russian thistle, eoekle, quack grass, penny cress, wild 
oats, or witd flax are present the seed should be re- 

2294. Clover seed “' trier.” 
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jected; also if 1 per cent or more of weed seeds be 
found. 

The reference collection of seeds should be kept in 
neatly labeled glass bottles, without necks, tightly 
stoppered and systematically arranged in shallow paste- 
board boxes (see Fig, 22 \ convenient size for these 
bottles is 2 in. long by in. in diameter. A tray 
holding 100 of such bottles should fit into an ordinary 
herbarium case. If the collection is large, a eard index 
will be of great assistance in finding the specimens. 

Germination Tests.—The seeds used in germination 
tests must be taken indiscriminately from pure seed 
which has been thoroughly mixed for that purpose, 
The selection of plump, nice-looking seeds for these 
tests, as frequently practiced, impairs the authenticity 
of the result. ; 

Tests may be conducted in the laboratory between 
damp cloths or blotters, or in porous saucers, or in sand 
or soil in a greenhouse, Seeds which ave kuown to ger- 
minate with difficulty should be tested in a greenhouse 
as well as in the laboratory. The same is true of any 
species of seed whose conditions of germination are not 
well understood, 

While damp blotters serve as the best substratum 
under ordinary circumstances, and especially where a 
large number of tests are to be made, they do not 
answer us well for tine, slow-germinating sceds like 
tobacco and June grass, and many flowe eds, owing 
to the fact that the blotters sometimes adhere too closely 
to permit the proper circulation of air. This may he 
remedied to a certain extent by placing narrow strips of 
glass between the folds, but main reliance in such cases 
should be placed upon soil tests. 

All tests are to be made in duplicate, using two lots 
of 100 see each of peas, beans, corn, eucurbits and 
others of a similar size, and 200 seeds of clover, cab- 
baye, lettuce, ete. The more seeds taken for test the 
less the chance of error. However, 5 per cent to 10 per 
cent of variation may be expected between the two lots 
of seed, even though they might have been taken from 
the same plant. In the case of a greater variation than 
10 per cent the test should be repeated. Seeds upon 
which moulds form quickly are likely to be old stock. 

The seeds should he inspected daily, a note being 
made of those having sprouted, which are then thrown 

out. In testing seeds of the pea fam- 
ily (Leguminose) one-third of those 
remaining hard and fresh at the close 
of the test are usually counted as hav- 
ing sprouted. The average of the 
duplicate tests is to be taken as the 
percentage of vitality. Averages 
should not be made, however, between 

ults obtained by different methods, 
such as blotters and soil. 

Laboratory tests are preferably made 
vetween damp blotte placed in a 

metal chamber heated by gas, the heat 
being controlled by a thermo-regulator. 
The blotters must be free from soluble 
chemicals. Blue blotters will be found 
less trying to the eye than white. The 
germinating chamber may be of any 
form which allows proper control of 
the conditions of light, heat, air and 
moisture. The standard chamber 
adopted by the association of Ameri- 
can Agricultural Colleges and Experi- 
ment Stations was designed by the 
writer, and serves equally well for 
bacteriological purposes or experi- 

ments in plant physiology as for seed 
testing (see Fig. 2296). 

It is made of 20-ounce corrugated copper, and is 2 feet 
long, 18 inches deep, and 2 feet high, outside measure- 
ments. The outside, except the bottom, is covered with 
two layers of felt, each 5 inch thick. 

A water space is alforded by the double walls, which 
extend on all sides except the front and are 2 in. apart. 
Entrance to this water jacket is obtained ata, @ (Fig. 

2296), while the water can be drawn off at g. At c,¢, on 
the top, and at f, near the bottom of one end, are 1-inch 
Openings into the chamber. One of the upper openings 

2295. 

Bottle similar to 

that usedin 
Ui. Ss Dept: 

Agric. for small 
seeds. 
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may be used for the insertion of a thermometer, if de- 
sired. Owing, however, to the influence which the ex- 
ternal atmosphere exerts upon thermometers whose 
tubes are partly exposed, provision has been made tor 
holding two thermometers in a horizontal position, one 
on the inside of each panel of the door to the chamber, 
by means of hooks of stout copper wire (Fig. 2297, a, a). 
The door is made in 2 panels, each consisting of 2 

plates of thick glass set about ts in. apart in a copper 
frame, which is covered inside with felt. The inside 
murgin of the door is provided with a projection (Fig. 
2297, ¢) which fits snugly into a felt-lined groove (Fig. 

97, 0), extending around the front side of the cham- 
ber. The door is 3 in. shorter than the front of the 
chamber, the remaining space being closed with copper 
and provided with a ventilator (Fig. 2296, h), which per- 

2296. Standard seed-germinating chamber (front view, with 

one door slide removed). 

Used by the United States Department of Agriculture 
and Amer Experiment Stations. a,d@, openings 
into water jacket; &, thermo-regulator; ¢, ¢, openings 

into cham)h d, gas entrance tube; e, microbunsen 
burner; f, gas exit: y, water exit; h, ventilator; 7, j, 
door slides; k, pan to hold porous ete.; 1, blot- 
ter test; mm, porous saucers with sand test. 

mits the exit of carbon dioxid, and can be closed tightly 
with a slide. Perfect closing of the door is further ef- 
fected by a copper slide extending along the front mar- 
gin, which catches firmly at the top and bottom of the 
chamber (Fig. 2297, d,d). This device, together with 
the groove and its corresponding projection, are adapted 
from the Rohrbeck bacteriological chamber. The out- 
side door is furnished with a frame into which slide 
to plates of galvanized iron painted dead black inside 
and covered with felt (Fig. 2296, 7, j). By this arrange- 
ment the interior of the chamber may be kept dark or 
exposed to light, or, if desired, one-half may be dark 
and the rest light, the other conditions remaining the 
same. By raising these slides the thermometers can be 
read without opening the door. Glass plates of various 
colors may be substituted for the slides, if the effects 
of different rays of light on plant-growth are to be 
studied. 

Seven movable shelves, placed 214 in. apart, are held 
in place by copper ledges !4 inch wide. These shelves 
are made of brass rods 1's in. apart, and each one i 
capable of holding up GO pounds weight. The tempera- 
ture is controlled by a low-temperature thermo-regulator 
(Fig. 2296, b). A very low and equable flame is secured 
with a microbunsen burner (Fig. 2296, ¢). One of the 
openings into the water jacket (Fig. 2296, a) is 2 in. in 
diameter to admit a Roux thermo-r gulator, if a ve 
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even temperature is desired, as in bacteriological work. 
Fresh air or different gases can be forced into the 
chamber at one of the openings at the top (Fig. 

¢,¢) and out at the bottom (Fig. 2296, f). 
openings at the end (Fig. 2296, 
f,g) is closed with a screw cap. 

The chamber is provided with 
three tin-lined copper pans, 
each having «a narrow ledge 
around the inside near the top, 
which serve to hold copper rods 
with folds of cloth, if the ex- 
perimenter wishes to test seeds 
according to the (eneva pan 
method. The pins also serve 
to hold porous saucers or 
plates. 

The chamber when empty 
weighs about 100 pounds, and 

2297. One-half of door (in- is therefore easily moved. 
side view). The shelves will hold about 60 
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Each of the 

eeeEsPowUeTAS blotter tests, with an equal oks for g i : 
Eu cmea states Bie section TUMber of duplicates. It rests 

upon a detachable base consist- 
ing of a stout iron frame 15 in. 
high, inclosed with a sheet-iron 
jacket. 

Other Forms of Germinating Apparatus.—The so- 
called “Geneva tester,” invented at the Experiment 
Station at Geneva, N. Y., consists of an oblong pan of 
galvanized iron or tin with ledges around the inside 
near the top upon which are suspended metal rods. 
Fig. 2298. Over these rods (y, p) is hung a strip of 
cloth, arranged in folds, with each end of the strip 
hanging down into the water, which covers the bottom 
of the pan. The lower edges of the folds are sewed (as 
ato) to hold them in place. The seeds are placed he- 
tween these folds and are kept moist by capillary at- 
traction; no provision is made for regulating the tem- 
perature, the pan being placed in an ordinary living 
room. 

Porous saucers of unglazed clay set in shallow pans 
containing water are often used for fine seeds. Owing 
to the difficulty of procuring clay saucers of equal po- 
rosity plaster of Paris germinating dishes (Fig. 2299) 
are ommended. These can be made by any one at a 
trifling cost by means of a wooden mold, with a detach- 
able top which consists of an ordinary pane of glass to 

which a Petri dish is attached with glue. Fig. 2300. 
A very simple apparatus for sprouting seeds is shown 

in Fig. 2301. It consists of a shallow tiu basin “re- 
dipped,” which is given two coats of mineral paint both 

of groove ine hambe r into 
which fits ¢, projection on 
door; d, d, door fastener, 

— 

2298. Geneva seed-tester. 

e and out to prevent rusting. The bottom of the 
basin is covered with water, and a small flowerpot sau- 
cer is placed inside. The seeds are laid between two 
layers of moist blotting paper placed in the bottom of 
the saucer, and a pane of glass covers the dish, which 
is to be kept in a temperature of about 70° F., suel 
an ordinary living-room. The basin may be left partly 
open from time to time to permit exchange of air and 
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gases. By using a good-sized dish with small saucers, 
and renewing the water occasionally, several kinds of 
seed may be tested at once at little expense. [Extremes 
of temperature and excessive moisture must be avoided. 
A still simpler germinating outfit than this and quite 

satisfactory for most cereals and vegetable seeds con- 
sists of two soup plates, one used as a cover, and two 
Jayers of cloth to hold the seeds. The cloths should be 
kept moist but not too wet. (See Fig. 28, Yearbook of 
the U.S. Department of Agriculture, 1895, p. 181.) 

Temperature.—A temperature of 20° C. (68° F.) is 
generally maintained in germination te Seeds of 
celery, most grasses, and a few other species should be 
subjected to alternating temperatures of 20° C. and 30° 
C., the higher being used for six hours out of the 
twenty-four, 
Duration of Germination TLests.—For purposes of 

comparison if is desirable to have uniform periods of 
time for conducting germination tests. The following 

riods have been adopted in this country and are prac- 
tically the same as those used throughout Europe. 

For laboratory tests: Ten full days for cereals 
spurry, peas, beans, vetches, lentils, lupines, soja 
beans, sunflower, buckwheat, crucifere, Indian corn, 
and cow-peas; 14 full days for serradella, esparsette, 
beet fruits, rye grass, timothy, umbelliferes, tobacco, 
lespedeza, and all grasses except poa, Bermuda grass, 
rye grass, and timothy 3 full days for poa and Ber- 
muda grass. Soil tests are to be continued two days 
longer in each case and the sprouts counted only at the 

close. 
Special Treatment of Seeds Preparatory to Germina- 

tion.—Soaking seeds in water for 6-15 hours before 
placing them in the germinating chamber, as frequently 
practiced, is to be condemned. As a rule, however, 
seeds of asparagus, lettuce, 
okra, and onion may be soaked 
to advantage. Asparagus 
should be placed in distilled 
water for 5 hours, then trans- 
ferred to blotters which should 
be kept very wet for the first 
48 hours; okra may be soaked 
in water at 50° C. for 5 hours. 
Owing to the readiness with 
which moulds develop upon 
onion seed, it should be soaked for an hour in a solu- 
tion consisting of one part bichloride of mercury to 
1,000 parts of water. Such seeds as okra, asparagus, 
adonis, canna, moonflower and lupine sprout better if 
previously clipped, care being taken not to injure the 
germ. The loud assertions often made of the value of 
treating seeds with certain chemicals to hasten germ- 
ination, are, in the main, not worthy of notice. 

Testing Grass Sceds.—Most grass seeds require spe- 
cial treatment, both in purity and germination tests. 
For the latter neither blotters nor cloth can be depended 
upon as a seed-bed, hence soil tests are advisable. Care 
must be taken not to plant the seeds too deeply. Seed 
of red-top and June grass should be sown upon the 
surface and the lightest possible cover of soil or sand 
given it. Before planting the soil should he thoroughly 
watered, and after sowing a fine rose spray should be 
used to avoid disturbing the seeds. The same remarks 
will apply to soil tests of other fine seed. 

To prevent counting empty glumes (chaff) a mirror- 
box (Fig. 2302) is useful. This consists of a box of hard 
wood, half an inch thick. It is 12 in. long, 8 in. wide 
and 6% in. high, the front being open, and the top con- 

sting of an ordinary pane of glass. The inside of the 
box is painted a dead black. Attached by hinges to the 
upper margin of the box in front is a rectangular piece 
of black binder’s board, 12x 8 in. in size. A smaller 
piece of similar board, 8 in. square, is attached to each 
end of the box at its upper edge. These boards are for 
the purpose of excluding all extraneous light. In the 
center of the box is a mirror about 10 x 7% in. in size, 
so pivoted that it can be turned at different angles and 
reflect the light which enters the open side of the box 
up through the glass top. 

Grass seeds are spread thinly over the surface of 

the glass top, and the mirror adjusted so as to throw 
the light up through the seed. The operator faces the 

2299. Plaster of Paris 

germinating dish. 
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apparatus with the open side opposite to him and _ to- 
ward the light. The mirror should be so arranged that 
it will not throw any light into the operator’s face. 
With this apparatus the outlines of grass seeds within 
the glumes can be clearly seen, and the chatf ean be 
removed with the other impurities of the sample. 

A much simpler method of identifying the sound 
seeds in grasses consists in the use of a pane of glass, 
over the surface of which the seed, thoroughly wet, has 
been thinly spread. This glass is held up to the light, 
and with the forceps the good seed may be easily picked 
out. It would be well for the purchaser of grass seed, 

2300. Mold for making plaster of Paris germinating dishes, 
and a Petri dish. 

especially of meadow fox-tail, awnless brome and vel- 
vet grass, to make use of this simple test. For labora- 
tory purposes the mirror box is to be greatly preferred, 
since the seed can be handled much better when dry. 

Testing Beet Seed. —Special methods are also re- 
quired for testing red and sugar beet “balls,” each of 
which contains from 1 to 7 seeds. Three separate lots 
of 100 balls each are selected with great care, so as to 
represent average samples. These are rubbed slightly 
between the hands, soaked 6-15 hours, then placed on 
blotting paper or sand at a constant temperature of 20° 
C., for 18 hours out of 24, the rest of the time at 30° C, 

In 3, 5, 8 and 11 days the balls are examined. When- 
ever 1, 2, or 3 seeds have sprouted in a single ball, they 
are carefully cut out with a knife, and the balance of 
the ball is removed to a second seed-bed, which is num- 
bered to correspond with the number of the secds which 
have germinated in the balls placed therein. At the 
next examination the sprouted seeds are again cut out 
and the clusters removed to another bed, numbered to 
agree with the total number of seeds per ball which 
have sprouted. The test is closed on the 14th day, 
when the sum of all the germinating seed of each lot of 
100 cluste together with the number of unsprouted 
seeds, is ascertained. The average of all the clusters is 
taken into account, especial care being exercised not to 
count as seeds any cavities which were empty at the 
beginning of the test. 

Test for Gennineness or “Purity” of Stock, — The 
genuineness of the seeds of vegetables and other horti- 
cultural varieties of plants can only be told by means 
of a field test, which should be made in such cases 
whenever possible. The purity of stock of such seeds 
is of far more importance than a high percentage of 
purity and germination. In making field tests of differ- 
ent varieties of seed a check test should be conducted, 
using a sample, for purposes of comparison, which is 
known to be authentic. The different tests must be 
subjected to the same conditions of soil, ete. The gen- 
uineness of the seed of grass, clovers, and other forage 
plants can usually be ascertained by mere inspection 
and comparison with a standard collection. 

GILBERT H. Hicks. 

{The preceding article was prepared for this work by 
the late Gilbert H. Hicks, of Washington, D. C., in 1599, 
while in charge of pure seed investigations for the U.S. 
Department of Agriculture. It is printed practically 
as it was written. The subsequent changes in the De- 
partrnent methods are given below by Mr. Hicks’ sne- 
cessor. L. H. B.] 
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The methods and apparatus in use in the Seed Labora- 
tory of the U.S. Department of Agriculture have un- 
dergone some changes since the foreyoing was written. 
These changes have been the necessary result of ex- 
perience and ure in substanee the following: 

While purchasers uve urged to buy the best seeds, it 
is doubtful whether, under the conditions of trade in 
the United States, arbitrary stundards have much value, 
The comparison of the price and quality of different 
grades offered means more than an ideal standard which 

it is seldom practicable to enforce, A system of inspee- 
tion that would certainly detect all weed seeds would 
make the seed too expensive for practical use. 

The standard chamber is now covered with asbestos 
lagging instead of with felt; a single door covered with 
the lagging has been substituted for the double doors. 
An air bulb regulator, devised by Mr. E. Brown, has 

been substituted for the mercury bulb regulator. 
The temperatures needed for the suceesstul germina- 

tion of seeds depend on the kind of ds tested. Let- 
tuee must have a low temperature, 15° C. giving best 
results. A temperature of 30° C, will ahnost entirely 
inhibit germination. Seeds of teosinte, on the other 
hand, demand 30° C., while vine seeds give best results 
under a temperature alternating between 20 and 30° C. 
A constant temperature at 20° C. is seldom used. Seeds 
naturally germinate under conditions of constantly 
changing temperature and favorable natural conditions 
should be reproduced as nearly as possible in the lab- 
oratory. Kentucky blue grass seed is not tested in the 
greenhouse, better results being obtained in the cham- 
ber by means of alternating temperature. When seeds, 
as of sugar beet, are sold on a guarantee, the re-test 
should be made under conditions similar to those under 
which the original test was made. The energy of ger- 
mination, that is, the percentage of seeds that sprout in 
about one-fourth the full time, nearly represents what 
the seed will do in the field and is of vreater importance 

than the full time test. A 

The Seed Trade of America.—furly ITistory.—The 
history of the seed business in colonial times is largely 
one of importation from Holland and England, when 
small hucksters carried a few boxes of popular seeds 
with an assortment of dry goods, foodstuffs or hardware. 
Corn, barley, peas, onions, fruits and vegetables, nee- 
essaries in fact for divect use, first claimed the atten- 
tion of the colonists. Towards the end of the eighteenth 
century we begin to find references to the saving of 
stock seeds, and in ihe newspapers of the day are a 
number of advertisements of shopkeepers who dealt in 
seeds. Agricultural seeds were an article of commerce 
as early as 1747 (Pieters), clover, onions, beans, peas, 
carrots, cabbage and cauliflower, etc., being raised for 
seed in the colonies at that time, though chiefly im- 
ported. At that time Boston did most of the business. 

2301. Home-made germinating apparatus. 

A, complete; B, section. 

Among the earliest advertisers of seeds for sale were 
Nathaniel Bird, 1763, a book dealer of Newport, R. C.; 
Gideon Welles, Son the Point,” 1764; Samuel Deall, a 
dealer of general merchandise in New York in 1776; 
William Davidson of New York in 1768, while in Phila- 
delphia, in 1772, we find one Pelatiah Webster advertis- 
jng clover and duck grass seed; James Loughead 
“colly- flower” seed in 1775; while David Reid kept a 
general assortment in the same year. 
Development of American Trade,—It was not until the 

opening of the nineteenth century that America he 
find that seeds could be grown here as profitably 
could be imported. Grant Thorburn, in New Yor 
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David Landreth, of Philadelphia, seem to have been the 
largest dealers atthat time. ‘Thorburn’s was perhaps the 
first business of importance devoted entirely to stock 
seeds, though this honor is disputed by the descendants 
of David Landreth. Thorburn, in his autobiography, 
says that he began his business by buying out the stock 
of one George Inglis for fifteen dollars, Inglis agreeing 

to give up the market and to devote himself to the rais- 

ing of seeds for Thorburn. This is but one of many 
small beginnings from which has grown a trade which 
now amounts to many millions, and this relation between 

seedsmen and growers is largely typical of relations 
which have obtained in the trade ever since. 
Railway and Postal Service.—With the development 

of the railway and the postal service the business grew 
by leaps and bounds, new land was found suitable for 

different varieties of seed, and a letter could carry to 
the countryman the garden seeds for his yearly con- 
sumption. There is probably no trade which has been 
more widely benefited by cheap postage and improved 
mail facilities, but of late years the abuse of their privi- 
leges by members of Congress has largely tended to 
negative this benefit. The originally beneficent distri- 

bution of free seeds to pioneers and needy settlers was a 
form of agricultural encouragement against which there 

could be no adverse criticism, but it has degenerated 

2302. Mirror box for testing grass seeds. 

into an abuse, which is estimated to have taken a trade of 
some $4,000,000 during the past two or three decades out 

of the hands of the men who have built up the business 
Catalogues.—Grant Thorburn’s catalogue of 1822 was 

the first to be issued in pamphlet form, and it was the 
pioneer of the many finely and carefully illustrated 
catalogues with which we are familiar to-day. These 
catalogues have been largely instrumental in facilitat- 
ing the specialization of the industry and its subdivi- 
sion in the hands of the country dealer, who buys seeds 
at wholesale, combining as they do the mos 
lists and illustrations of varieties with dire 
methods, conditions, and seasous for planting. They 
are distributed literally in hundreds of thousands. 
It is of interest to remember that up to 1844 the word- 
ing on the bags was written by hand, a laborious and 
expensive process, which of itself is an indieation of 
the small volume of the trade at that date, 

Imports and Hxports Statistics. —With regard to the 
export of seeds, A. J. Pieters’ admirable report for 1899 
in the Yearbook of the Department of Agriculture may 
be taken as the latest information. He says in part: 
“The statistics of exports date from 1855, and no sepa- 
rate records of imports of seeds were kept before 1873. 
Clover and grass seeds, especially timothy, have always 
taken the lead in the seed export trade, and until recent 
years garden seeds have not been a considerable factor 
in the total values. In 1825 some 10,000 bushels of 
clover seed were exported to England within a few 
months. How long this trade had existed we do not 
know. From 1855 to 1864 there is no record of any seeds 
exported except clover, but the value of exports increased 
from $13,570 in 1855 to $2,185,706 in 1863, the war ap- 
parently having no effect on the trade, The total value 
of the clover sced exported during this period aggre- 
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gates $5,393,663. During the decade ending with 1880 
clover seed was not separately entered except in the 
last year, but the total exports of seeds amounted dur- 
ing that period to $20,739,277. The aggregate was in- 
creased by more than $3,000,000 before the end of 1890. 
From 181 to 1898 there has been a slight reduetion in 
the average annual value of seed exports and also in 

the amount of clover and timothy seed sent abroad.” 
Development of Home Industry.—The importation of 

staple garden seeds had largely decreased by 1870, and 
with the exception of a few staples in agricultural and 
flower seeds, America may be said to have become to a 
great extent self-supplying. The greatest development 
of this industry has taken place since the close of the 
war. In 1878 J. J. H. Gregory estimated that there 
were in all 7,000 acres devoted to garden seeds, while 
the census of 1890 showed that there were 596 seed 
farms, containing 169,850 acres. Of these farms, 200 
were established between 1880 and 1890, and it is likely 
that about 150 more were started during the same 
period. The census returns, however, do not give the 
actual acreage devoted to growing seeds. As many 
seeds are grown by those not regularly in the business, 
it is probable that census returns as to acreage are un- 
der rather than over the mark. The statistics available 
in the United States Census are very imperfect, partly 
owing to the lack of a continuous system in presenta- 
tion, both in the returns of home industry and also in 
custom house returns, but chiefly to the reluctance of 
seedsmen and growers to make public the results of 
their business methods or even the*methods themselves. 

Contract System of Growing.—The contract system of 
supply has been the general method pursued by the 
larger seedsmen, farmers in those locations best suited 
to certain seeds contracting to grow supplies from stock 
seeds found by the seedsmen. As a rule, one farmer 
will grow only one or two varieties. A saving in the 
expense of supervisions has been made by the growth 
of the system of subletting a contract. The middleman 
being posted on the abilities of his neighbors and the 
qualities of their soils for many miles around, can often 
place and keep sight of the growing of many more varie- 
ties than he himself could handle on his own land. 
Many of these middlemen do not grow seeds themselves 
but act merely as the seedsman’s growing agent among 
the farmers of a large district. Excepting in California, 
where the growers as a rule devote their whole capital 
to the business, it is a frequent custom throughout the 
country for seedsmen to make cash advances against 
crops. Few seed houses grow their own seeds. 

Values of Staples, Home-grown and Imported.—The 
following table will give as close an estimate as can be 
made of the annual cost of the chief staple garden 
seeds handled in America: 

Gar deni peas: sana seme ieie: wade 
Garden beans 
Onion seed... 
Lettuce seed . 
Cabbage: Seed! tici0.ceo en eats tes 100,000 
Sweet corn 100,000 
Tomato se 50,000 

Turnip se 
Beet seed .. 3 2 
Celery SCbd nein ccke Santee wha noeec aed 

$2,175,000 
Miscellaneous seeds, Flower seeds.......... 150,000 
Probable invoice cost of imported garden 

seeds 1,700,000 

Bic nieRenNete ae Mea $4,025,000 

An estimate recently made by one of the largest 
seedsmen in the country gives the capital invested in 
the business at about $12,000,000, and the actual acreage 
under seed at the present time as about 150,000 acres. 

Staples and Localities of Production.—The following 
may be taken as the present principal garden seed 
staples and the localities where they are most profitably 
raised (See, also, Bailey, “Principles of Vegetable Gar- 
dening,” p. 170): 

String beans: New York, Michigan, Wisconsin. 
Beets: Imported chiefly from France, owing to bet- 

ter method of selection in practice there, but would 
adapt itself to almost any of the older states of the 
Union. 

Total growers’ value 
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Cabbage: About half imported, the other half chiefly 
Long Island, Connecticut, Pennsylvania, and to 
small extent, Puget Sound. 

Cauliflower: Finest kinds imported from Denmark; 
coarser kinds from Italy. 

Carrots: The bulk of finest kind 
France, some finer grades in 
coarser grades in California. 

imported from 
Connecticut, and 

Sweet corn: Connecticut, Nebraska, New York, 
Ohio. 

Cucumbers: Chietly in Nebraska, northern New 
York. 

Lettue California. 
Watermelons: Nebraska, Kansas and the South. 
Muskimelon Nebraska. 
Onions: Chiefly in California; Connecticut, New 

York. Michigan. 
Peas: Northern New York, Canada, Michigan, Wis- 

consin. 
Parsley: Imported from England and France. 
Potatoes: Fine grades chiefly in Maine and New 

York; also in every state. 
Spinach: Imported from Holland. 
Squash: Nebraska. 
Tomato: Chiefly in New Jersey, Pennsylvania, New 

York, Connecticut and Michigan. 
Turnip: About half is imported from England and 

France, where it is grown chiefly from American 
seed; other half chiefly in Connecticut, New York 
and Pennsylvania. 

Lima beans: California. 
Celery: California. 

Dealers in garden seeds are also large dealers in flow- 
ering bulbs, such as hyacinths, tulips, nareissus, crocus, 
ete. These are chiefly imported from Holland, south of 
France, ltuly and Japan. 

Divisions of the Trade.—The trade is divided into 
the main branches of garden and flower seeds and 
bulbs and agricultural seeds. The latter is practically a 
business by itself, devoted to such seeds as blue grass, 
timothy, clover, red top and alfalfa, some of which are 
exported or imported as the exigencies of the season's 
product demand. 

Tariff.—Flower seeds are subjected to no import 
duties, while on garden seeds there is a tariff of 30 per 
cent ad valorem. It is a mooted point whether this tariff 
at the present time operates to the advantage of the 
trade, the principal seedsmen being generally of the 
opinion that it tends to stimulate over-production in 
this country. 
Number of Firms in the Trade.—The main business 

of the country is in the hands of about 150 firms, but 
practically every groceryman in country towns and vil- 
lages carries a stock during the spring season, These 
men, however, deal as arule with the larger houses, 
and constitute the principal class of middlemen for 
retail trade. 

Wholesale Seedsmen’s League: Its Ohjects.-—On 
August 24, 1900, some 42 of the leading houses of the 
country incorporated themselves in the Wholesale 
Seedsmen’s League, with the object of regulating the 
general interests of the trade. The office of the League 
is in Philadelphia; its president, F. W. Bruggerhof, of 
New York; vice-president, S. F. Leonard, of Chicago; 
secretary and treasurer, Burnet Landreth, of Phila- 
delphia. The climate and soils of the United States are 
so varied that entirely different methods of carrying on 
the seed business obtain in different trade centers, and 
one of the principal efforts of the League is in the direc- 
tion of agreeing as to the uniform listing of prices for 
crops of the same seed which mature at different dates 
in different localit It is hoped in this way not only 
to prevent the sacrifice of stock by growers in early dis- 
tricts, but also to prevent the demoralization of the 
general market, caused by the publication of clearance 
pric by seedsmen in an early district before the 
market has been adequately supplied by seedsmen in 
those districts in which the stock matures at a later 

BERS ON: J. M. Toorsurn & Co. 

SEED-BOX. Ludwigia alternifolia; probably also 
sometimes applied to plants that have loose seeds in 
inflated pods, as Crotolaria. 
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SELAGINELLA (diminutive of Latin Selugo, old 
name of wa club moss). Selayinelldcew, CLuB Moss. A 
large genus of mostly tropical plants of diverse habit, 
ranging from minute, prostrate annuals to erect or even 
climbing perennials. Easily recognized by the produc- 
tion of two kinds of spores— powdery microspores from 
which the male prothallus arises and larger microspores 
produced four in a sporange just within the axil of the 
terminal leaves of the stem, which often form a 4-angled 
spike. In all our cultivated species the lvs. are in four 
ranks, the two upper smaller and pressed against the 
stem, giving it a flattened appearance. Selaginellas are 
graceful fern-like greenhouse plants, offen known to 
gardeners as Lycopodiuims. 

INDEX. 

Africana, 33, 
albo-nitens, 13. 
amend, 30. 
apus, 12. 
arborea, 5. 
argentea, ¢ 
utroviridis, 14. 
aurea, 2,9. 
Braunii, 31. 
Brasiliensis, 11. 

euspidata. 21. 
denstm, 12. 
denticulata, 2. 
elongata, 37. 
Emmeliana, 22. 
erythropus, 35. 
filicina, 36. 
flabellata, 32. 
geniculata, 37. 
gracilis, 

patula, 4. 
Pervillei, 33. 
plumosa, 6. 
Poulteri, 18. 
rubella, 17. 
rubricaulis 
rupestris, 1. 
sarmentosa, 4. 
serpens, 3. 
serrulata, 

5 

S 39. 

Brownti, 9. grandis, setosa, ¢ 
ccesia, 5. hematodes, 36. stoloni cape 
Californiea, 15. in 19. uncinata, 5. 
entlescens, 30. Kr DR variegatia, 9, 17. 
cognata, 26. levigat . Vietoriw, 24. 
coneinna, 7. lepidophylla, 20, viticulos D 
cordata, 38 Lobbii, 26. Vogelii, 
cordifolia, Lyallii, 34. Wallichii, 
crispa, ¢ a Martens 
Cunninghami, 10. molliceps, 39. 

Willdenovii, 

A. Lvs. all similar, many - ranked, 
IN GELUVE SP CCLES fs cass ot vaes Wakuase Sd 1. rupestris 

AA. Les. 4-ranked, of two sorts, forming 
an upper and a lower plane. 
Mostly hothouse exotics. 

B. Foliage of the spikes uniform. 
c. Main stem decumbent, usually 

rooting throughout. 
pv. Plants percunial: lus, firm. 

E. Stems continuous, t. €., 
without joiuts. 

F. Branches one-eighth in, 
or le: wide: stems 
6-9 in. TONG ccc ee eee 2. denticulata 

3. serpens 
4. patula 

FR. Branches 44 in. or more 

wide: stems 1-2 ft. long 5. uneinata 
6. plumosa 
7. concinna 

EE. Stems articulated .......- 8. stolonifera 
9. Kraussiana 

pp. Plants annual: lvs. and 
stem weak and flaecid..... 10. Cunninghami 

11. Brasiliensis 
12. apus 
13. albo-nitens 

cc. Main stems ascending, 
branched nearly or quite to 
the base 

pv. Roots confined to the lower 
half of the stems. 

E. Plants perennial, 
continuous stems, 

F. Color of lus. and stem 
pale or bright green... 14. atroviridis 

15, Californica 
16. Martensii 

FF. Color oflus. dark green, 

with 

becoming red: stem 
reddish brown........ 17. rubella 

BE, PlIGHES GNNUA oo wen ota 18. Poulteri 
pp. Roots confined to the base of 

the stems. 
G. Stems crowded in 

rosettes, curling 
closely when dvy ...19. involvens 

20. lepidophylla 
21. cuspidata 
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GG. Stems 6-12 in. high, 
nol curling tn 
POS CLECS eit ha 

aaa. Stems elongated (2 
ft. or more), not 

crowded, 
H. Lvs. equal-sided at 

OES Be Ro odio Siete 23, Wallichii 

24. Victoriz 
HH. Lis. produced on 

upper side at base.25, gracilis 
26. Lobbii 

. Willdenovii 

. Emmeliana 

coe. Main stems climbing 
ecoe. Main stems erect, the branches 

confined tothe upper portion, 

nohed below, 
bp. Stems not jointed, 

E. Color of stems straw-col- 
ored, or at most only 

pink-tinted, 
F. Les. long, the 

divisions of stem 
LNG VUE ie Seek Han 5 

FF. Les. shorter or minute; 
the ultimate divisions 
of stem one-sirth to 
one-tweltth in. wide. 

G. Plants usually less 
than a foot high....29. viticulosa 

aa. Plants 1-2 ft, high...30. caulescens 
. Braunii 
. flabellata 
. Vogelii 
Lyallii 
erythropus 

. hematodes 

ullimate 
1 

. grandis 

UTERO. S edie lee caro steel acrapa emcees 
BB. Foliage of spike of two kinds, the 

smaller forming a lower plane, 
the larger an upper ...........38. cordifolia 

39. molliceps 

geniculata 

1. rupéstris, Spring. A small, rock-loving perennial, 
with branching stems 4-5 in. long, many-ranked lvs. 

ending in a white awn, and square, 4-angled spikes. — 
Native of the eastern half of the United States, but re- 
placed by many allied species in the Rocky Mts. and on 
the Pacific coast. The writer has separated 6 of these 
and Dr. Hieronymus, at Berlin, has recently character- 
ized 10 others. 

2. denticulata, Link. Fig. 2503. Stems less than 6 in. 
long, matted: Ivs. of the lower plane slightly spaced. 
denticulate, cordate on the upper side at base and im- 
bricated over the stem; Ivs. of upper plane ecuspidate. 
Mediterranean region throughout.—Trade names are 

vars. aurea and foliis variegatis. 

3. sérpens, Spring. Stems 6-9 in. long, trailing, bright 
green, copiously branched: lvs. of lower plane crowded, 
obtuse, spreading, ciliated at the rounded base; Ivs. of 
upper plane obliquely oblong, acute. West Indies.— 
Long in cultivation. 

4. pétula, Spring (S. sarmentosa, A. Br.). Stems 
slender, trailing, pale green, 6-9 in. long, with long, 
tail-like tip, and fewer short pinnate branches: lvs. of 
lower plane crowded, crect-spreading, oblong-lanceolate, 
somewhat acute; Ivs. of lower plane one-third as long, 
acute. Jamaica. 

5, uneinata, Spring (Lycopédinm cesiimn and Selagi- 
nélla cwsia, Hort.). Stems 1-2 ft. long, extending in a 
somewhat naked tip beyond the branches, doubly 
grooved above, with short, alternate branches : lvs. 

thin, blue-green, with a distinct midrib, slightly more 
produced on the upper side; lvs. of upper plane cuspi- 
date, much imbricated. China.—In 1893 John Saul 
offered “iS. casia arborea” with the remark that S. 
levigata was a synonym thereof, 

6. plumésa, Baker. Stems 6-12 in. long, flat above, 
often forked near the base: lys. of lower plane close, 
bright green, much more produced on upper side of 
midrib, ciliated on both sides at base; lvs. of upper 
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plane half as long, ovate, much imbricated. India, Cey- 
lon, China, Malay Isles. 

7. concinna, Spring (S. serruldta, Spring). Stems 
1 ft. or more long, copiously pinnately branched, with 
more or less fan-shaped compound branches: lvys. of 
lower plane crowded, bright green, glossy, much dilated 
and rigidly ciliate on the upper side at base; Ivs. of 
upper plane one-third as long, long-cuspidate, much 
imbricated. Mascarene Islands.—Vavr. foliis variegatis, 
Hort., is cultivated. 

8. stolonifera, Spring. Stems a foot or more long, 
with a more or less naked tip, angled above and below, 
with short, compound branches lvs. of lower plane 
closely set, rigid, acute, short-ciliate and minutely auri- 
cled at base. West Indies. 

9. Kraussiana, A. Br. Stems 6-12 in. long, flat on the 
back, rounded on the face, copiously pinnate, with 
compound branches: Ivs. of upper plane spaced on the 
branches and main stem, acute, slightly imbricated over 
the stem; lvs. of upper plane obliquely ovate, acute. 
Africa, Madeira.—S. Brownii, Hort., is a dwarf form 
from the Azores. Vars. atrea and variegata are 
American trade names. 

10. Cunninghami, Baker. Stems copiously pinnate, 
the lower branches compound: lvs. of lower plane ovate 
or oblong, cordate and very unequal-sided at base, 
much imbricated over the stem; lvs. of upper plane 
distinctly cuspidate. Brazil. 

11. Brasiliénsis, A. Br. Stems copiously pinnate, the 
lower slightly compound: Ivs. of lower plane mostly 
spaced, acute, cordate at base, ciliate and imbricated 
over the stem; lvs lane half as long, euspi- 
date. Brazil.—Similar to preceding, but with longer 
leaves. 

12. apus, Spring. Stems 1-4 in. long, angled above, 
with short, simple or forked branches: lvs. of upper 
plane pale green, serrulate but not ciliate, cordate on 
the upper side; lvs. of the upper plane ovate. Canada 
to Texas.— Lycopodium densum, cultivated at the Har- 
vard Botanic Garden, is said to belong here. 

13. Albo-nitens, Spring. Stems slender, trailing, the 
lower branches slightly compound: lvs. of lower plane 
spaced on main stem, short-ciliate, bright green; lvs. of 
upper plane one-third as long. cuspidate. West Indies. 

X =e 

Club Moss used to cover the soil of an orchid pot— 

Selaginella denticulata (X 14). 

2303. 

14. atroviridis, Spring. Stems 6-12 in. long, ascend 
ing, doubly grooved above: Ivs. of lower plane spuriously 
3-nerved, firm, broadly rounded; lvs. of the upper plane 
half as long, long-cuspidate, much imbricated. India. 

15. Californica, Spring. Stems 4-6 in. long, 4-angled, 
copiously pinnate: Ivs. of lower plane ovate, minutely 
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cuspidate, denticulate on the upper side at the base; 
lvs. of the upper plane very small, ovate-oblong. Said 
to come from Lower California, but not known at Kew 
and doubtfully in cultivation in this country. 

2304. Poorly grown specimen of Club Moss, unsuitable for 

table decoration ( 14). 

For contrast with Fig. 2305. This species is 8. Martensi/. 

16. Martensii, Spring. Fig. 2304. Stems 6-12 in. long, 
flat or rounded below, angled above: Ivs. of lower plane 

plong-lanceolate, serrulate but not ciliate, slightly im- 
bricated over the stem : Ivs. of upper plane ob- 

liquely oblong, long-cuspidate. Mexico.—Exists under 
many varieties in cultivation. 

17. rubélla, Moore. Stems 1 ft. Jong, somewhat erect 
in habit, reddish brown, with 2 grooves on the upper 
face: lvs. of lower plane dark green, becoming reddish 
with age, obtuse or obscurely cuspidate, ciliated and 
imbricated over the stem at the upper side of base; Ivs. 
of upper plane ovate-cuspidate. Native country not 
known. — Has been in cultivation since 1870. Var. varie- 
gata, Hort., is cultivated. 

18. Poulteri, Hort. Veitch. Stems densely tufted, 
slender, suberect, 2-3 in. long, three to four times 
dichotomously forked: lys. of lower plane spaced, sub- 
orbicular, obtuse, bright green; Ivs. of upper plane 
nearly as long, but ovate and acute. Azores. 

19. invélvens, Spring. Stems densely tufted, 2-6 in. 
long, deltoid, branched nearly to the base: Ivs. of lower 
plane crowded, ovate, with a distinet cusp, bright green, 
thick, rigid, serrulate on both margins; lvs. of upper 
plane nearly as long, ovate-lanceolate, cuspidate. Japan 
to India and the Philippines. 

20. lepidophylla, Spring.  RestrRRECTION PLANT. 
Stems 2-4 in. long, densely tufted, spreading in a close 
spiral so as to form a flattish expanse, curling closely 
into a ball when quite dr lvs. of lower plane oblique, 
obtuse, minutely ciliated, green on the face, paler below; 

s. of upper plane nearly as long, obliquely ovate, ob- 
tuse. Texas and Mexico to Pern.—Often sold dry under 
the name of “Resurrection Plant” (which see), as the 
absorption of water will cause the ball with a dull 
brown exterior to expand and show its bright green 

upper face of the stems long after the plant is dead. 

21. cuspidata, Link. Stems densely tufted, 6 in. or 
more long, branched nearly to the base, with copiously 
compound branches: lvs. of lower plane obliquely ovate, 
euspidate, dilated and ciliated on the upper side at the 
base, pale green edged with white; lvs. of upper plane 
nearly as long, obliquely ovate, cuspidate. A plant oc- 
curring under the horticultural name Lycopodium cor- 
difolium has the stem a foot or more long and simple 
in its lower part, and doubtle represents a distinct 
species. Cuba and Mexico to Venezuela. 

22. Emmeliana, Hort. Fig. . Stems 6-12 in. high, 
the primary branches ascending, bipinnate: lvs. of lower 
plane close, obliquely ovate, those of the branchlets nar- 
rower and minutely spinulose; lvs. of upper plane 
raised above those of the lower, one-half as large, spinu- 
lose-serrulate, short-cuspidate. S. Amer.? Named for 
Th. Emmel, a German gardener. 
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23. Wallichii, Spring. Stems 2-3 ft. long, with lan- 
ceolate branches and simple crowded branchlets: lvs. 
of lower plane crowded, smaller towards the end of the 
pinnules; Ivs. of upper plane one-fourth as long, eus- 
pidate: spikes },-l in. long. India and the East Indies. 
—Highly ornamental. 

24. Victoria, Moore. Stems 3-4 ft. long, with lanceo- 
late-deltoid, caudate branches, with the lower branch- 
lets forked or slightly pinnate: Ivs. of lower plane 
crowded, a line long, truncate at base and obscurely 
petioled; lvs. of lower plane one-fourth as long, short- 
cuspidate: spikes 1-2 in. long. Borneo and Fiji Islands. 

25. gracilis, Moore. Stems 2-3 ft. long, somewhat 
roughened, with lanceolate branches and simple branch- 
lets: lvs. of lower plane ovate-faleate, adnate to stem 
on lower side at base; lvs. of upper plane ovate-lanceo- 
late, cuspidate. Polynesia. 

26. L6bbii, Moore (S. cogndta, Hort.). Stems 3-4 ft. 
long, with lanceolate-deltoid branches and contiguous 
simple or forked branchlets: Ivs. of lower plane oblong- 
lanceolate, acute, bright green, truncate at base; Ivs. 

of upper plane one-third as long, obliquely ovate, eus- 
pidate. Borneo and Sumatra. 

27. Willdenovii, Baker. Stems reaching a length of 
many feet, with spreading deltoid brauches and much 
compound branchlets, the ultimate short and contigu- 
ous: lvs. of lower plhine crowded, ovate or oblong, 
tinted with blue, obscurely petioled; lvs. of upper plane 
one-third as long, obliquely oblong, not cuspidate. In- 
dia and the East Indies. 

28. grandis, Moore. Stems 1144-2 ft. long, branched 
above: lvs. of lower plane crowded, lanceolate, acute, 
rather firm; Ivs. of upper plane one-third as long, as- 
cending, much imbricated. Borneo. 

29. viticuldsa, Klotzsch. Stems with deltoid 2-3-pin- 
nate branches: lIvs. of lower plane ascending, acute, 
short-ciliated and much imbricated over the stem; lys. 
of upper plane one-third as long, obliquely ovate, cuspi- 
date. Central America. 

30. cauléscens, Spring (S. amena, Hort.). Stems 
stiff, erect, the short final branchlets curling when dry: 
lvs. of lower plane crowded, ovate, falecate, bright green; 
lvs. of upper plane one-third to one-fourth as long, cus- 

2305. Well-grown specimen of SelaginellaEmmeliana (< !4). 

Suitable for table decoration. 

pidate. Japan, China and East Indies.—Var. argéntea, 
Hort., is advertised. 

31. Bratnii, Baker. Stems deltoid and fexuous above, 
with deltoid erect-spreading pinne, the pinnules short, 
deltoid and spaced: lvs. of lower plane ovate-rhomboid, 
usually revolute at both edges; Ivs. of lower plane 
sbort-cuspidate. West China. 
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32. flabellata, Spring. Stems erect, deltoid, decom- 

pound, with contiguous final branchlets: lvs. of lower 

plane obliquely ovate, acute, broadly rounded and cili- 
ated at the base; lvs. of upper plane obliquely ovate, 
cuspidate. Widely distributed in tropical regions. —One 
of the forms of this is cultivated as S. crispa, Hort. 

3. Vogelii, Spring (S. Africdna, A. Br. S. Pervillei, 
Spring). Stems decompound above, the’ lower pinne 
deltoid, petioled, 3-4-pinnate: Ivs. of lower plane lan- 
ceolate, ascending, often revolute on both edges, trun- 
cate at base; | of upper plane minute, strongly cus- 
pidate. Africa. 

34. Lyallii, Spring. Stems deltoid above, the lower 
pinne bipinnate, the final divisions 44-1 in. long, '—-s 
in. wide: lvs. of lower plane oblong-lanceolate, faleate, 
acute; lvs. of upper plane minute, acute. Madagascar. 

35. erythropus, Spring. Stems under a foot long, del- 
toid and decompound above, the lower pinne 3-pinnate, 
the ultimate divisions one-twelfth to one-eighth in. 
wide’: lvs. of lower plane oblong-lanceolate, acute, 
strongly ciliated; Ivs. of upper plane one-half as long, 
cuspidate. Tropical America.—N. setdsa, Hort., is said 
to be a starved form of this species. 

36. hematédes, Spring (ZZ. filiclna, Spring). Stems 
1-2 ft. long, the deltoid pinne 3-4-pinnate, the ultimate 
divisions 's-'4 in. wide: lvs. of lower plane ascend- 
ing, oblong-rhomboid, acute, dilated on upper side at 
base, not ciliated; lvs. of upper plane minute, cuspidate. 
Venezuela to Peru. 

37. geniculata, Spring (S. elongata, Kl.). Stems 2-3 
ft. long, decompound, with lower pinne 3-pinnate, the 
divisions ascending and pinnately arranged: lvs. of 
lower plane ovate, acute; Ivs. of upper plane one-third 
as long, ovate-lanceolate. Costa Rica to Peru. 

38. cordifolia, Spring (S. corddta, Kl.). Stems trail- 
ing, a foot long, with short branches often ending in 
whip-like tips: lws. of lower plane acute, pale green, 
membranous, ciliated on the upper edge, dilated and 
subcordate; lvs. of upper plane ovate-lanceolate, cuspi- 
date. West Indies. 

39, méHiceps, Spring ( ubricatlis, A. Br.). Stems 
erect, 6-9 in. long, bisuleate above, much compound: 
Ivs. of lower plane oblong-lanceolate, dark green, very 
unequal-sided, serrulate on the upper edge; lvs. of up- 
per plane one-half to one-third as long, ovate or ovate- 
lanceolate, cuspidate. Africa. 

The following American trade names cannot be satisfactorily 
accounted for as spec S. acatlis is said to be oneof the 
most important commercial species cult. in Ameri re 
einatum is eult. at Harvard Botanie Garden.—S. Lageriana 
was introduced from Colombia and probably belongs to species 
a dy described from that country. It is said to bea very 
light green plant and a strong grower, whereas S8. Pitcheriana 
is of dwarfer habit and with stems and under surface of fronds 
red and upper surface dark green.—S. paradéxa. Offered by 
John Saul, 1893.—S8. Piteheriana, Consult 8. Lageriana. Co- 
lombi N. rubicinda and triangularis were o ed by Sanl 
jn 1893.—S. wmbrosa. Once cult. by Pitcher & Manda, of the 
United States Nurs 5 
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Selaginellas are favorite plants in every good con- 
servatory, being greatly admired for their feathery, 
moss-like foliage. They have various shades of green, 
and some of them are remarkable for metallie and iri- 
descent tints, especially bronze and bluish colors, the 
latter being very unusual among plants in general. S. 
Willdenovii is avery choice large-growing species of 
the bronze and blue class. Another is S. unecinata, 
often called “Rainbow Moss.” Selaginellas are often 
grown for their own sake as specimen plants, but they 
are also very commonly used as edging for greenhouse 
beds, for covering unsightly spots under the benches, 
and for hiding the surface soil of large tubs, orchid pots 
and the like. See Fig. 2303. They are also delightful 
subjects for table decoration when grown in pans or 
jardini¢res. For this purpose a well-grown Selaginella 
should be a dense, compact mass of fluffy and feathery 
green, not a weak, thin, straggling plant, as shown in 
Figs. 2304 and 2305. Selaginellas are also employed in 
bouquets of flowers, fronds being used for “green” in- 
stead of asparagus or fern. Occasionally a fancier of 
the more difficult species grows a large specimen in a 
wardian case for exhibition, 
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In general, Selaginellas are of easy culture. As a 
rule they prefer shade and moisture and are somewhat 
tender in foliage compared with some of the commonest 
of commercial ferns. S. denliculata, Araussiana, Mar- 
tensii, and some other commercial favorites may be 
rapidly propagated without any preliminary treatment 
in the cutting bench. Cuttings of these species about 
an inch and a half long may be inserted directly into 
small pots of light sandy soil, placed in ashady position. 
Syringe them lightly three or four times a day for a 
week, at the end of which time they will take root. 
They will soon grow into salable plants. 

The popular S. Lmmeliana, which is generally con- 
sidered by florists a variety of S. cuspidata, requires 
different treatment. It is much slower and sometimes 
requires about nine months from the making of cuttings 
until the young plants are ready for potting. 

Fill regular fern boxes with fern soil, adding one 
part in five of sand, and press firmly. Select mature 
fronds of the S. Hmmeliana, cut them into pieces half an 
inch long, scatter thinly over surface of soil, and put 
just enough finely screened soil on top of the cuttings 
to attach some small portion of them to the soil. Water 
thoroughly, cover with glass, and place in a temperature 
of 70° F. In this condition they will soon form roots 
and little plants at almost every joint. When sufficiently 
large they should be separated and transplanted singly 
an inch apart into boxes, where they may be left until 
large enough to be potted. 

The following list of Selaginellas for special and gen- 
eral purpose is not designed to be complete, but merely 
suggestive. For commercial purposes, S. denticulata, 
Kraussiana, Martensti and Hmmeliana; for carpeting 
the soil, 8S. denticulata; for table decoration, S. Hmme- 
liana and S. Martensii; for cutting, the commercial 
kinds; for veranda boxes, S. Braunii; for bronze and 
blue colors, 8S. Willdenovii and S. uncinata; for specimen 
plants and exhibitions, 8S. Braunii, Lyalli, viticulosa, 
Wallichii, and Willdenovii, Also the following, which 
are generally considered more difficult subjects; S. atro- 
viridis, hematodes and rubricaulis; for curiosity, 8. 
serpens and lepidophylla, 

The curiosities of the genus call for special mention. 
S. serpens is remarkable for its changes of color during 
the day. In the morning the foliage is bright green; 
during the day it gradually becomes paler as though 
bleached by the light; toward night it resumes its 
lively green hue again. For S. lepidophylla, see Resur- 
rection Plant. 

The following species also deserve a few running 
notes: S. Braunii is an old favorite which is often in- 
correctly labelled S. Wilidenovii in collections. Its 
branches, or “foliage” in the popular sense, are excep- 
tionally tough and wiry for the genus. Variegated 
forms appear in NS. Martensii, Kraussiana and invol- 
vens, the last-named species being prolific in singular 
forms. S. viticulosa is better adapted for use as a pot- 
plant than for mingling in a fernery, because of its 
strong-growing, erect, fern-like habit. The branchlets 
are thrown up from creeping stems and do not root 
readily, so that this species is usually prop. by division 
or spores. 

W. AH. Tapuin, N. N. Bruckner and W. M. 

SELECTION. See Plant- Breeding and the discus- 
sion under Seedage. 

SELENIA airea, Nutt., is a hardy annual of the mus- 
tard family, a native of the U.S. from Arkansas and 
Texas to the base of the Rockies. It is not known to be 
cult. in America, but it seems to be one of the prettiest 
of our few native ornamental crucifers. It has small 
yellow fls. about 3% in. across, each of the 4 petals hav- 
ing a central band of red. It is also interesting for its 
finely cut foliage and its flat pods through which the 
seeds may be vaguely seen, as in the case of Lunaria, 
or “Honesty.” It grows about 9 in. high. B.M. 6607. 

W. M. 

SELENIPEDIUM (from selene, moon, and pedion, 
ground; analogous to Cypripedium. It was evidently 
intended to derive the second part of the word from 
pedilon, sandal, and some botanists and horticultural 
writers use the word thus derived, but Reichenbach 
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wrote Selenipedium). Orchiddcew, The genus Seleni- 
pedium comprises the South American Cypripediums. 
Technically it is separated from the genus Cypripe- 
dium on account of the three-loculed ova Aside from 
this character the flowers resemble those of Cypripe- 
dium, but the intlorescenee is quite distinct. Les 
seapes of Cypripedium bear a single flower (rarely 2 
more), While those of Selenipedium bear several aa: ‘TS 
and often become paniculately branched. In general 
habit the Selenipediums are more robust and luxuriant. 
The Ivs. are crowded in dense tufts on short, creeping 
rhizomes, As in many orchid) genera, the species of 
Selenipediam are remarkable for the number of color 
variations of their flowers. There are many varieties 
that form connecting lnks between species, thus mak- 

ing the genus a very difficult one for satisfactory de- 
scription. It is hoped that the following account, how- 
ever, will serve to distinguish the leading types, 

This genus, like the true Cypripediums, has been a 
favorite one with hybridizers. Some of the best known 
species, as S. Sedeni and others, are the products of 
crosses. The total number of hybrids far exceeds the 
number of original species. A part of the genera Cy- 
pripedium and Selenipedium has been separated by 
some botanists as a distinet genus, Paphiopedilum, 
which is now sometimes found in horticultural writings. 

For culture, see Cypripediiam. 

HEINRICH HASSELBRING. 

All Selenipediums enjoy plenty of heat and moisture 
in the growing season, March to November (65-90°). 
Give good drainage. Use chopped sphagnum with 
broken clinkers from the furnace, and the addition of a 
little leaf-mold, raising the material as high above the 
rim of the pot as possible. This material is especially 
to be recommended for the young and divided plants. 
Give slight shade, and grow on raised benches near the 
glass. Water sparingly until growth begin The four 
species, S. Dominianum, S. Sedeni, S. Schlimii and 
S. Sargentianum, should not be overpotted. Fill pots 
three-fourths full of drainage, then place a thin layer 
of coarse fern root, which will fill pot to level of the 
tim. Place the age on top and then fill 24, to 3 in. on 
top with chopped sphagnum and leaf-mold Sees with 
coarse sand or pulverized coal clinkers. Keep the moss 
in a growing condition. Wn. Matuews. 
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(Including some names advertised under Cypripedium.) 

Ainsworthii, 6. Klotzschianum, 18. Sargentianum, 8. 
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candidulum, 2. nigrescens, 14. 
eardinale, 5 Pearcei, 19. 
earicinum, 19. porphyreum, 4. Wallisii, 14 
ecaudatum, 14. reticulatum, 17, Warscewicezianum, 
Dominianumn, 16. Reezlii, 10. 14. 
giganteum, 1. resenm, 10 4 Warseewiezii, 14. 
grande, Rougierii, 12. Weidlichianum, 3. 
Hartw 

A. Petals ovate to lanceolate, 
plane or scarcely twisted. 

B. Fls. white or pink......... 
BB. Fis. purple and white...... 

Se hroederaa, 13. 
Sedeni, 2 
Sesgerii, 14, 
vittatum, 7. 

i, 10. 

1. Schlimii 
2. Sedeni 
3. Weidlichianum 
+. porphyreum 
5. eardinale 
6. Ainsworthii 
7. vittatum 
8. Sargentianum 
9, Lindleyanum 

AAA. Petals lanceolate-caudate ....10. longifolium 
. albo-purpureum 
calurum 

3. Schreedere 

AA. Petals linear-oblong ......... 

Petals linear-caudate 

B. Lis. broadly linear........ 14. caudatum 
. grande 
. Dominianum 

7. Boissierianum 
narrowly LNCAP oc... 18, Klotzschianum 

19. caricinum 

AAAA. 

BB. Lvs. 
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A. Schlimii, Linden (Cypripedinim Schlimii, Linden), 
2506. Lys. 4-6, ligulate, leathery, sharp-pointed, 

Zin. high: seape longer than the lvs., birsute, often 
branched, 2-8-fld.: sepals less than 1 in. Jong, ovate- 
obtuse, the lower a little larger than the uy pper and con- 
cave, white or spotted with crimson on the inner side; 

2306. Selenipedium Schlimii (x 24) 

petals like the sepals; labellum an elliptic bag with a 
contracted opening, white with a large crimson blotch 
in front; staminodium yellow. Late summer. Colombia. 
B.M. 5614. F.S. 18:1917.—Var. albiflorum, Linden. 
Fils. white, except the yellow staminodium and asuffused 
blotch on the labellum. J.H. 21:183. Vars. gigantéum 
and supérbum are also advertised. 

2. Sédeni, Hort. Fig. 2307. Lvs. numerous, crowded, 
12-18 in. long, tapering to a point: : 
high, about 4-fld. but often sending out seconda 
ering branches from the axils of the bracts pe ihe 
first fls. have fallen: fls. 344-4 in. across the petals; 
lower sepal oval, greenish white, upper sepal oblong, 
acute, with faint purplish green veins; petals lanceo- 
late, twisted, purple shading to greenish white at the 
base; labellum rich crimson-purple shading to paler 
purple behind, spotted ins —Garden hybrid between 
S. longifoliim and 8, Schlimii, A very luxuriant free- 
flowering plant. F.M. 187 Be R.H. 1879:470, 
Var. candidulum, Reichb. f. Sepals white; petals white 
tinged with rose; hoe nee darker rose. A hybrid be- 
tween S. longifolium and S. Schlimii, var, atbiflorum, 
The following names are also in the trade: grandifld- 
rum, sanguineum, supérbum, 

3. Weidlichianum, Hort. 
S. Hartwegit and S. Sehlimii, 
S. Sedeni. G.M. 84:274 (as 
annum). 

4. porphyreum, Reichb. f. (Cypripedinm porphireum, 
Reichb. f.).. Lys. broadly strap-shaped, acute, about 
1 ft. long: fls. mostly purple, resembling those of S. 
Sedeni, but without protuberances on the open sides of 
the lip. The sepals and petals are oblong and more 
acuminate. Garden lybrid between S. Razlii and 8. 
Scehlimii. 

5. eardinale, Reichb. f. 
Reichb, f.). Lys. long, straight: 

A garden hybrid between 
It hardly differs from 

Cypripedian Weidlini- 

(Cypripedium cardinale, 

dorsal sepal blush- 
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white, slightly streaked with green; petals broad, ovate- 
oblong, undulate, white tinged with rose-purple near 
the base; labellum intense purple; staminodium white. 
Garden hybrid between S. Sedeni and 8S, Schlimii, Gn. 
27:495. 

6. Ainsworthii, Reichb. f. (Cypripedium Ainsworthii, 
Reichb. f.). Lvs. ligulate, acuminate, 1%. ft. long: 
scape shorter, pubescent, few-fld.: upper sepal oblong, 
acutish, undulate, whitish or yellowish green with a 
pale purple border; lower sepal very broad and con- 

2307. 

Selenipedium Sedeni. 

(x%,) 

cave with a reflexed margin, shorter than the lip; petal 
broad, purple, with a green midvein and a pale area near 
the base; side lobes of the lip yellow, with numerous 
spots. A garden hybrid between 8. Sedeni and NS. 
Rezlii. 

7. vittatum, Reichb. f. (Cypripedium vittatum, 
Vell.). Lys. 1 ft. long, linear-ligulate, acute, margined 
with yellow: stems few-fld., 12-18 in. high; dorsal 
sepal oblong, subacute, greenish striped with red; lower 
sepal about twice as broad as the upper, green; petals 
linear, pendent, undulate, reddish brown, striped with 
green and green toward the base, longer than the sepal; 
labellum shorter than the sepals, brown, greenish spotted 
with reddish brown inside. Brazil. I.H. 2 3 

8. Sargentianum, Rolfe. 
in. long, oblong-lanceolate, acuminate, with golden mar- 
gins: seape 6 in. hig —! dorsal sepal oblong, 
acute, pale yellow with red veins; lower sepal ovate, 
subacute, shorter than the lip; petals longer than the 
sep: strap-shaped, slightly twisted, undulate, ciliate, 
pale yellow streaked with red and with bright red mar- 
gins; labellum yellow, with pale red veins, deflexed side 
lobes speckled with red. Brazil. BM. 7446. G.C. LIL. 
15:781. A.G. 21:423, 
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9. Lindleyanum, Reichh. f. & Warsc. (Cypripédium 
Lindleydnum, Schomb.). Lys. 15-20 in. long, leathery, 
deep green, with yellow margins: scape many-fld., pu- 

bescent, 2-4 ft. high: upper sepal ovate-oblong, undu- 
late, light green with brownish veins; petals 2 in. long, 
detlexed, green with brown veins, ciliate; labellum 
olive-green, with brown veins and much spotted on the 
side lobes. Guiana. 

10. longifolium, Reichhb. f. (8S. Re@zlii, Reichb. f. 8, 
Hiirtwegii, Reichb. f. Cypripedium lonyifolium, Warse. 
and Reichb. f. C. Muzlii, Regel. ©. Hdrtwegii, 
Reichb. f.). Lvs. tufted, 8-12 in. long, narrowly strap- 
shaped, tapering to a point and strongly keeled: scape 
2 ft. high, purplish, sparingly pubescent: fis. large; 
upper sepals ovate-lanceolate, pale yellowish green, 
faintly streaked with purple; lower sepals ovate-obtuse, 
shorter than the lip; petals 3}. in. long, spreading, nar- 
rowly lanceolate, twisted, pale yellow with rose-colored 
margins and with a white line on the edge; labellum 
2 in. long, green shaded with dull purple or brown in 
front, side lobes yellow, spotted with pale purple. 
Costa Rica. B.M. 5970 and 6217. I.H. 20:138. R.H. 
1873, p. 416; 1893, pp. 18, 19. F.M. 1874:119. F, 
1871:126.—S. Razlii, sometimes considered as a dis- 
tinct species, is of more robust habit, having lvs. 2 ft. 
long and green scapes. Var. magniflorum, Hort. 
(Cypripedium magniflorum, Hort.), has the petals 
margined with white. A.F. 7:707. The following varie- 
ties also are distinguished in cultivation: grandiflorum, 
latifolium, and roseum. 

11. albo- purptreum, Reichb. f. (Cypripedium dibo- 
purptreum, Reichb. f.). Lvs. long, strap-shaped and 
recurved: fis. larger than those of S. Sedeni; sepals 
oblong-acute, subequal, whitish, with a purplish tinge 
on the margins; petals 5-6 in. long, linear, hanging 
downward and twisted, purplish; labellum purplish on 
the borders, the inflexed lateral lobes nearly closing the 
mouth, white, with dark purple spots. Garden hybrid 
between S. Schlimii and Dominianum. Gn. 21, p. 832. 
—A var. supérbum has been advertised. 

12. calurum, Nichols. (Cypripedium calirum, Reichb. 
f.). Lvs. numerous, tufted, long acute, channeled: 
scape much taller than the lvs., brownish red, branch- 
ing: fis. large, about 5 in. across the petals; dorsal se- 
pals oblong-ovate, pale green, with longitudinal pur- 
plish ribs, flushed with red on the outside; lower sepal 
broadly ovate and much 
smaller; petals lanceolate, & 
undulate, pale green in ‘ i 
the center and at the base, 
margins rose-red;_ label- 
lum oblong, rose-red 
tinted with brown in front; 
side lobes deeply inflexed, 
eream white, with irregu- 
lar spots of purple. Gar- 
den hybrid between W. 
longifolium and S. Sedeni. 
F. 1884: 145. — There are 
several horticultural 
forms, one known as 
Rougiérii. 

13. Schredere, Hert. 
(Cypripedium Schraederw, 
Hort. Veiteh, ex-Reichb. 
f.). Plant of the habit of 
S. Sedeni, with fls. resem- 
bling those of S. albo-pur- 
pureum Wat larger: upper 
sepals nearly ochre -col- 2308. 
ored, with purple veins; Selenipedium 
lower sepals very broad, Sargentianum 
ochre-colored, with purple (Xx) 

NS 3* veins; petals long-lanceo- 
late, undulate, pendent, 4 . 
in. long, greenish white in the middle, erimson-purple 
around the margin; labellaum purple outside, inflexed 
lobes yellow, with brown blotches. Garden hybrid be- 

tween S. caudatum and S. Sedeni. 

14. caudatum, Reichh. f. (Cypripedium cauddtum, 

Lindl. Cypripedium Lindeni, Van Houtte. Cypripe- 
dium Warscewiezidnum, Reichb, ioe Las. strap-shaped, 
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rather stiff upright, about 1 ft. long: scape 12-24 in. 
high, about 4-tld.: dorsal sepals 5-6 in. Jong, lanceolate, 
pale yellow, verging on creamy white and veined with 
greenish, lower sepal similar; petals pendent, twisted, 
often attaining a length of nearly a yard, yellowish, 
shaded with brown on the outside and bee oming brown- 
ish crimson toward the tips. Peru. F.S. 6:506. RH. 

. 318; 1883, p. 351; 1885, p- 472. 46,0. 11. 33211 ¢ 
Gn. 3, p.313; 26, p. 72; 32, p. 301; 46, ;P: 80. ALEy 

3: 132; 6:859. Gung. 5:265, G.M. 31:557; 33:795; 35:489. 

2309. Selenipedium Dominianum ( % 1-5) 

—One of the largest of the Selenipediums and remark- 
able on account of the extremely long petals. Peloric 
forms with the third sepal (labellum) resembling the 
other two have passed under the name of Uropedium 
Lindeni, Lindl. 

Var, roseum, Hort. (8. cauddtim, var. Warscewlezii, 
Godfroy.). Sepals yellow, with orange veins ; petals 
deep purple; labellum deep yellow in front, green be- 
hind. LH. B3i . Var. Wallisii, Hort. (S. Wéllisii, 
Reichb. f£.. Cypripedium Wadllisii, Hort.). Lys. paler 
green: fls. pale, and in every way more delicate than 
the ty Gu. $9, p. 140.) Numerous other varieties of 
this species are distinguished in cultivation. The fol- 
lowing names occur in trade lists: atreum, Luxembur- 
génse, rubrum, supérbum, Seégerii, spléndens, nigrés- 
cens. 

15. grande, Reichh. f. (Cypripedium grande, Reichh. 
ybrid between S. Rezlii and S. cauda- 

tum, resembling the former in habit and flowers but 
moons more vigorous, with darker fls.: Iws. dark green, 
over 2 ft.long: scape over 3 ft. high, with severallarge, 
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shining fls.; sepals long, oblong -lanceolate, yellowish 
veined with green; petals long, pendent, yellow- 

green above, becoming rose-pink; labellum large, 
greenish yellow in front, whitish behind; side -lobes 
white, spotted with crimson. G.M. 32:87. A.F. 11:1349, 
—Var. atratum, A hybrid between 8. longifolium, Raz- 
lit and S. caudatin rosewm. G.C. WI. 152692. 

16. Dominianum, Hort. (Cypripedium Dominidnum, 
Reichh. f.). Fig. 2309. Lys. numerous, about 1 ft. long, 
acuminate: fs. yellowish green, with copper - brown 
shades and markings ; Iabellam deep reddish brown, 
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reticulated in frout and yellowish green behind. A hy- 
brid between S. Pearce’ and S. eaudatum, It is inter- 
mediate between the parents, but differs from 8. caudu- 

s and narrower lvs., from S. 
se staminode and hairy ovary. 
57.—The following varieties are 

élegans, rubéscens, 

tian by its acute brac 
Pearcei by the transve 
Gn. 3, p.491. F. 1874, p. 
also distinguished in cultivation: 
supérbum. 

17. Boissierianum, Reichb. f. (Cypripedium reticula- 
tum, Reichhb, f.). Plant of vigorous habit: lvs. about 3 
ft. long, acuminate: scape few-fld. or sometimes pani- 
culate, 3-7-fld.: fls. of peculiar light green tints, with a 
few sepia brown and green blotches on the whitish in- 
flexed part of the hp and with some brown spots on the 
margins of the sepals: ovary dark brown, with green 
apex and ribs; upper sepals ligulate-lanceolate, very 
crisp; lower sepals oblong, about equal to the labellum, 
crisp; petals spreading, long-linear, twisted and very 
erisp on the margins. Peru. G.C. III. 1:148; 21:54, 55. 
GB. 4£:605,. 

18. Klotzschianum, Reichb. £. (Cypripedium Schom- 
burghidnion, Klotzsch and Reichb. f.). Lvs. linear, 6- 
12 in. long, scarcely }» in. wide, rigid, keeled: scape 
longer than the lv hirsute, purple, 2-3-fld.; dorsal 
sepal ovate-lanceolate, pale rose-colored, with reddish 
brown veins, the lower ovate, boat-shaped, colored like 
the upper one; petals 3% in. long, linear, twisted, col- 
ored like the sepal; labellum greenish yellow, the in- 
flexed side-lobes whitish, spotted. British Guiana. 
B.M. 7178. G.C. III. 15:625. 

19. caricinum, Reichb. f. (Cypripedium Pearcei, 
Hort. Cypripedium caricinum, Lindl. & Paxt.) Lys. 1 
ft. long, springing in sedge-like tufts from the long 
creeping rhizome: scape longer than the lvs., 3-6-fld.: 
fis. mostly pale greenish, with the segments bordered 
with white andhaving purple tips; sepals broadly ovate, 
waved, as long as the lip; petals more than twice as 
long, pendent, narrow and much twisted; labellum ob- 
long, the upper margins flat; staminodium provided 
with 2 hairy processes. Peru. B.M. 5466. F.S. 16:1648. 

HEINRICH HASSELBRING. 
SELF-HEAL, See Brunella. 

SELF-STERILITY OF FRUITS, Self-sterility may 
be roughly defined as the inability of a given plant to 
produce fertile seeds when pollinated with its own pol- 
Jen. With the rapid strides in plant-breeding, propaga- 
tion and cultivation, self-sterility and sterility have be- 
come important subjects in determining the value and 
adaptability of new varieties to the various needs and 
purposes of the planter. 

The study of self-sterility in more recent years has 
been confined mostly to fruit trees and small fruits, 
and has been conducted by a number of experimeut 
station workers. The list of self-sterile and unisexual 
varieties is now fairly large for apples, pears, plums, 
grapes and strawberries. In the case of peaches, apri- 
cots, cherries, nectarines and prunes little has been done 
to determine the number of self-sterile and partially self- 
sterile varieties. The causes which tend to produce 
self-sterility in cultivated plants may be briefly sum- 
marized as follows: 

(1) Change of environment dne to domestication pro- 
duces change in the reproductive organs of the plants. 
It may result (@) in the suppression in whole or in part 
of either stamens or pistils; ()) in the infertility or 
impotency of the pollen upon its own pistils; (¢) in 
changing the time of ripening of the pollen and of the 
receptivity of the stigma. 

(2) Asexual propagation tends to reduce the impor- 
tance of seed production, and to transmit and fur- 
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ther develop any tendency towards self-sterility and 
separation of the sexes which the parent plant may 
possess. 

(3) The careless practice of taking cions promiscu- 
ously from the nursery row and from unreliable 
sources may perpetuate self-sterile individuals. 

(4) Breeding and selecting for other qualities than 
those associated with seed production may tend to favor 
these qualities at the expense of the latter. 

(5) Crossing and intererossing of hybrids may tend to 
modify the reproductive organs and to produce selt- 
sterility. 

(6) Excessive cultivation and over-feeding with ni- 
trogenous fertilizers may induce too vigorous wood- 
growth at the expense of seed and fruit production. 

Self-sterile varieties are unable to fruit and produce 
seed when planted by themselves. When such varieties 
are desired for planting they should always be planted 
with other varieties whose time of flowering is the same. 
Self-sterility is not always complete. There are all in- 
termediate grades between plants that are wholly self- 
sterile and those that are self-fertile. 

For a condensed list of the important varieties of 
leading fruits which are known to be self-sterile or 
self-fertile, see Bailey’s “Principles of Fruit-Growing,” 
3d edition, pp. 229, 230, and "The Pollination of Pear 
Flowers,” by M. B. Waite, Bulletin 6, Div. of Veg. 
Path., U. S. Dept. Agric. A full and popular treat- 
ment of the whole problem as it affects fruit-growers 
will be found in Bulletin 181, Cornell Exp. Sta., 
by 8S. W. Fletcher. For the self-sterility of grapes, 
see Bulletin 169, N. Y. Exp. Sta., by S. A. Beach. For 
plums, see the writings of F. A. Waugh. See Pollina- 

tion. E. P. SANDSTEN. 

SELINUM (derivation doubtful). Umbellifere. About 
25 species of rather large perennial herbs, mostly from 
the northern hemisphere, with pinnately decompound 
lvs. and compound radiate umbels of small white or 
rarely yellowish white flowers: petals obovate-emargi- 
nate: fr. ovoid or nearly quadrate. 

tenuifolium, Wall (Oredcome Candodllei, Edgew.). A 
hardy perennial with finely cut fern-like foliage and 
stem often 8 ft. high, branched, with numerous umbels 
of white fls.: ultimate segments of lvs. narrowly lance- 
olate, acute: fr. 2-3 lines long, much compressed dor- 
sally, four to six times as broad as thick; lateral ridges 
much the broadest. India. Gn. 38, p. 221.—Offered as 
a novelty in America in 1899 and recommended as a 
foliage plant for single lawn specimens. 

F. W. Barcuay. 

SEMECARPUS (Greek, mark and fruit; referring to 
use of fruit juice). Anacardidcew. A genus of 20 spe- 
cies of tropical Asiatic and Australian trees with simple, 
leathery Ivs. and small fis. in branching panicles: drupe 
fleshy, oblong or nearly globose, 1-seeded. 

Anacardium, Linn. f. MARKING-NUT TREE. A moderate- 
sized deciduous tree with large, oblong or obovate-oblong 
Ivs. 8-24 in. long by 5-10 in. wide: fls. greenish white, 24 
in. across, nearly sessile, in stout branching panicles 
about the same length as the lIvs.: drupe 1 in. long, 

smooth, black. India.—The black acid juice of the nut 
is used for printing cotton cloth. Cult. in 8S. Fla. 

E. N. Reasoner and F, W. Barcuay. 

SEMELE( mother of Bacchus). ZLilidcew. The Cuims- 
ING ButcHeR’s Broom is a tender evergreen vine 
which attains a height of 50-60 ft. and is remarkable 
for bearing its flowers on the margins of the “leaves” 
instead of on separate flower-stalks. These fis. are 
small, yellow, 6-lobed blossoms about three-eighths of 
an inch across. What appear to be leaves are teehni- 
cally “cladophylla,” i. e., leaf-like branches. They are 
organs which have the form and function of leaves but 
not the morphology. Semele belongs to the small group 
of 4 genera known as the Asparagus tribe, all the mem- 
hers of which have cladophylla. Semele differs from 
the Butcher’s Broom (#useus) in having 6 anthers in- 
stead of 3 and in having the fls. borne on the margin of 
the cladophylla instead of along the midrib. Aspara- 
gus differs from both in having the fls. not borne on 
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the cladophylla and the filaments free instead of grown 
into an urn-shaped body. 

Semele is a genus of one species, a native of the 
Canary Islands. The plant is not known to be cult. in 
American greenhouses, but it is suitable for outdoor 
cultivation in the South. Frane hi (Santa Barbara) 
says it looks likea gigantic smilax and has dark green, 
tropical foliage likely to be mistaken for some of the 
Indian climbing palms. 

androgyna, Kunth. Seandent, branching: cladodia 
ovate or ovate-lanceolate, acuminate, leathery: fls. small, 
yellow, clustered: ovary 3-loculed: berry globose, inde- 
hiscent. B.M. 1898 and 3029 (as Ruscus androgynus), 
R.H. 1894, p. 546. G.M. 31:477, 479; 37:261.—The 
members which have the position of leaves are mi- 

nute scales, in the axil of which are borne the elado- 
phylla, the latter being 3-4 in. long. W. M. 

SEMPERVIVUM (Latin,/iving forever). Crassuldcce, 
HovusELEEK. About 40 species of fleshy herbs widely 
scattered in the mountainous countries of the Old 
World. They are mostly hardy perennials and stemless, 
and increase by rosettes (Fig. 2310) which are sent out 
from the parent plant, thereby suggesting the popular 
name ‘“Hen-and-chickens.” The Ivs. are thick, short 
and succulent. The fis., which are borne in panicled 
cymes, are mostly yellow, greenish yellow, or some 
shade of rose or purple, rarely white. The individual 
fls. are larger than those of Sedum, but the clusters are 
less showy. Houseleeks are cultivated more for foliage 
than for flowers. They are not used for as great a va- 
riety of purposes as Sedums, but they are popular for 
earpet bedding, rockwork and covering dry banks and 
bare sandy wastes. They are of the easiest culture and 
are quickly multiplied by means of the offsets or ro- 
settes. They may be used alone for permanent carpet 
beds, and for this special purpose are preferable to the 
more popular but tender Echeveria. The foliage re- 
mains green all winter. The lvs. are often spotted with 
red toward the tip, and this color is brighter if the plants 
have full sunlight. The names "Houseleek” and “Hen- 
and-chickens” are loosely applied to the whole genus. 
If these names are to be restricted, the former should be 
used for Sempervivum tectorum and the latter for S. 
globiferum. The common species, which grows on the 
roofs of houses in Europe, is S. tectorum. In the case 
of S. globiferum the young rosettes are attached to the 
parent plant by a more slender thread than usual and 

2310. Rosette and offsets of a Houseleek—Sempervivum 

tectorum (X 15). 

more easily detach themselves and roll about. The 
spider-web species are the prettiest of them all, by reason 
of the webs that cover the young rosettes. These webs 
are made by the plants themselves and are incidental to 
development. 
Sempervivum is closely related to Sedum, but the 

floral parts are multiples of 6 or some larger number, 
while the floral parts of Sedum are in 5’s. The genus 
is a difficult one for the botanist. It has been mono- 
graphed by J. G. Baker in “Gardener's Chronicle” for 
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1878. Baker's scheme has been closely followed below, 
but some of the names have been changed. 

INDEX. 

montana, 
pumilum, 7. 
Ruthenicum, 9. 
soboliferum, 12. 
tectorum, 1 
tomentosa, 8S. 

aqnomalum, 7. expansum, 1. 
arae hnoideum, 8. tlagelliforme, 6 

kos glaucmn, 3. 
5 globiferum, 12. 
5 granditiornm, 10 

Heutfelii, 11. 

I. SemMpPerviveum Proper. Flora’ S parts in 

sorl#£s, Berpanded petals widely spreading. 

Division 1. Rhodanthw, Fls. reddish. 

Group dl. Ciliata, Les, of the barren rosettes glabrous 
on the faces when mature, shortly ciliated on the 

7 ) 
ed ONT. 

A. Red-brown tip of lvs. conspicuous, 
B. Foliage green or slightly qlau- 

COUS Eo i% 1. tectorum 
BB. Foliage very qlaucous..... 2. caleareum 

AA. Red-brown tip of les. none or ol 
SCE. 

Ba Pets (BPG HE PEAS alae wets ed 3. glaucum 

BB ePOtdUS MUbe Mel Aviram ncidetare were +. Atlanticum 

Group 2. Pubescentia. Les. of the barren shoots de- 

cidedly pubescent on the fuces as well as ciliated at the 
edges, not tipped with a tuft of spreading hairs. 

A. Height 6 in.: fls numerous, the 
LOUOST STUDSCS SCLC. Jere doc 5 o5 5 cry oe 3. Montanum 

Height 3-4 in.: fis. few, 48, all 
sessile or sub 2 

B. Bar en rosettes I- Its in. acro 
fls. bright red........ G. flagelliforme 

BB. Barren + So Ot. 
most: fls. mauve-purple..... 7. pumilum 

Group 3, Barbulata. Lvs. of the barren rosettes 
strongly ciliated on the edge, and furnished with a 
tuft of similar, not fleecy hairs at the cusp. (None 
in our trade.) 

Group 4. Arachnoidea, Differing 
from the other groups in having the 

tips of the inner lus. of the barren 
rosette connected by fine fleecy threads 

like those of a spider's web.......... 8. arachnoideum 

Division 2, Chrysantha, Els. yellow. 

A. Fls. less than 1 in. aero height 
sonar 9. Ruthenicum 
height 

Ree AT ee oe cet ne eet 10. grandiflorum 

Floral paris in 6's, Co- 
with ascending close 

StBGeNtvs II. Dropocoy. 
rolla permanently bell-shaped, 
pe tals. 

A. Petals not fimbriated: young ro- 
Setées NOt PedwUneled a..4 gu wens os 

AA. Petals fimbriated: young rosettes 
temporarily attached to the 
mother plant by a slender stalk. 

B. Lvs. obo 12. globiferum 
BB. Ls. oblanceolate Men neatvelexclcts erences 13. arenarium 

11. Heuffelii 

1. tectorum, Linn. HovsELEEK. OLp-Man 
MAN. Fig. 2310. Height 1 ft.: rosettes 3-4 in. ac 
obovate-cuneate, cuspidate, 1s-2 or finally 3 in. long, 
pale green, with a distinct red- “brown tip an eighth toa 
con of an inch long: panicle 5-6 in. long, 3-4 in. wide, 
composed of 10-12 seorpioid branches: fis. #4-1 in. 
across; petals pale red, keeled with deeper red; sta- 
mens often changed to pistils; filaments bright purple. 
Eu., Orient.—Var. expdnsum, Hort.. is said to have 
broader lvs. and more open rosettes. 

2. caledreum, Jord. (S. Californicum, Hort.). Height 
2 in. across: Ivs. oblanceo- 

, With a distinet red-brown 

tip, 1-14 in. long: 3-4 in. long and broad, with 
8-12 seorpioid branche 44 im. oss; petals pale 
red, greenish down the keel both on the back and face. 
Caleareous Alps of Danphiny. 

under 1 ft.: barren roset 
late-cuneate, very ¢ 
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3. glatcum, Tenore. Height 6-9 in.: 
2-3 in. across: Ivs. oblanceolate-cuneate, le 
than S. celearenm, with only a very faint 
spot at the tip: panicles 2-3 in. across: 
petals bright red. Simplon Alps. 

4. Atlanticum, Baker. Height nearly 1 ft.: 
settes in, across: lvs. oblanccolate-cuneate, 
green, hardly tipped red-brown: panicle 3-4 in. gor 
His; din. petals pale red. Atlas Mts. B.M. 
(as S. fectorwm, var, Atlanticum).—The lvs. of “the 
flowering stem are brightly colored with red, excepting 
towards the base. 

red-brown 
fils, L in. across; 

barren ro- 
pale 

across; 

2311. 

5. montanum, Linn. Height 6 in.: barren rosettes 
1*4-2 in. across, the new ones few, and borne on red 
pilose peduncles 1-172 in. long: lvs. 60-80 in a rosette: 
panicle very dense, 1?s-2 in. across, the lowest fis. 
nearly sessile: fls. 1-11, in. across, bright mauve-red. 
me about the end of June. Alps, Pyrenees. 

flagelliforme, Fisch. Height 3+4 in.: barren ro- 
re 1-1}. in. across, the new ones long-peduncled: 
Ilys. 40-50 in a rosette: fils. 6-8 in a dense head, all ses- 
sile or nearly so, 1 in. across or more ; petals bright 
red. Fils. early in June, before any other species. Na- 
tive country uneertain. 

7. pumilum, Bieb. (|S. andmalum, Hort.). Height 3- 
4in.: barren rosettes at most lin. across, the new ones 
numerous and short-peduneled: fis. +8, in a dense 

d, all sessile or subsessile, 1 in. aero petals 
izht mauve-purple. Fls. in middle of June. Cauca- 

PIDER - WEB 
2311. Hei se barren rosette 

the new ones crowded and ile: 1 
oblong- cuneate, pale green, the tips of nearly all con- 
nected by long, soft, w hite hairs: panicle dense, few- 
fid.: fls. less than lin. across; petals bright red. Py- 
renees to Tyrol. B.M.68 tomentoswm, C, B. Lehm., 
said to differ in having shorter, more obovate-cuneate 
Ivs. and flatter and more compact ae and a denser 

Scan on Linn. 

web, could not be dis lished by J.G. Baker. R.H. 
1860, pp. 490, 491; 189 573. 

9. Ruthénicum, Koch. Height 6-12 in.: barren ro- 
ones few: Ivs. 40-50 in a ro- 

on the faces: fis. 
Eastern Eu.—Rare 

i. Acro Hey 

‘ ghtly pubescent glandular 
pale yellow, | than 1 in. across. 
in cult. 

10. grandiflorum, Haworth. The yellow petals are 
set off by the red-purple filaments: h t 3-4 in.: bar- 
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ren rosettes 1-1!4 in. across, the new ones on stalks 1-2 

in. long: lvs pale green and pubescent all over, only 

the very tip red-brown: fs. 144-1 in. across, yellow. 

Fastern Eu., Asia Minor. B.M. 507 and 2115 (as S. glo- 

biferwm).—The showiest of all the hardy species. 

11. Hetffelii, Schott. Height 6-8 in.: barren rosettes 

1%-2 in. across, not peduncled: Ivs. 30-40 in a rosette, 

obovate -cuneate, the upper third or even half tinted 

bright red-brown: panicle dense, many-fid., 224-3 in. 

across: fis. an inch or less across, pale straw-yellow; 

petals with 3 small cusps, not fimbriate. Aug. Mts. of 

Transylvania and Greece, 5,000-6,000 ft.—One of the 

latest in flower. 

SEMPERVIVUM 

12. globiferum, Linn. (8. soboliferwm, Sims). HEn- 

AND-CHICKENS. HovuseLEEK. Height 6-9 in.: barren 

rosettes globose, 1-1!» in. thick, the numerous young 

ones attached to the parent only by a slender thread 

and easily becoming detached from it and rolling about: 

lvs. 60-80 in a rosette, obovate-cuneate, the outer ones 

tipped red-brown, especially on the back: fls. 1 in. 

across, pale yellow; petals obscurely tricuspidate, con- 

spicuously fimbriated at the edge and on the prominent 

keel. Mts. of Austria. B.M. 1457.—Unless the young 

rosettes are thinned out the plants are not so likely to 

flower. Under the name of S. globiferim, Linneeus 

seems to have confused all the yellow-fld. hardy species 

which he knew. 

13. arenarium, Koch. Very close to S. globiferum, 

having the same height, the same globular deciduous 

rosette, ete., but with narrower lvs. and the petals 

larger and more strongly fimbriated: lvs. oblanceolate: 

fis. 1-124 in. across; petals pale yellow, distinctly tri- 

cuspidate, with a linear end tooth, strongly fimbriated 

at the edge and less so on the prominent keel. Tyrol. 

Gn.49; ‘Dp. 220. 

R. rupéstris is advertised by one American dealer, but it 
seems to be unknown to botanists. W. M. 

SENEBIERA (after Joh. Senehier, a naturalist of 
Geneva). Cruciferw. About 6 species of procumbent 
annual or biennial herbs from the temperate regions of 
Europe and Asia, and Australia, with alternate, entire 
or pinnately cut Ivs. and small white or rarely purple 
fls., in short, axillary racemes: sepals short, spread- 
ing, equal at the base; stamens free; siliques in pai 
small, laterally compre: valves 1-seeded, indehis- 

cent. 

pinnatifida, DC. A common weed in many parts of 
the world and sometimes used as wv pot-herb in foreign 
countries: plant ‘2-1 ft. high: Ivs. pinnately lobed: 
fis. white, small, numerous F. W. Barcuay. 

SENECA SNAKEROOT. Polyyulu Senega. 

SENECIO (Latin name for plants of this genus, ulti- 
mately from sever, “old man”; said to be in allusion 
to the hoary pappus). Composite, (@KOUNDSEL. The 
largest genus of plants, comprising some 1,200 species 
in all parts of the world. A genus comprising so many 
members and being so widely distributed is necessarily 
variable and therefore practically impossible of defini- 
tion. A distinguishing mark of the Senecios lies in the 
character of the involucre,—scales in one series, and 
usually reinforced at the base by a row of shorter scales 
that give the head the appearance of having a small 
calyx. The heads are usually radiate, the ray 
being pistillate and fertile; but sometimes the rays are 
absent and then the head is homogiunous (flor ts all of 
one kind, i. e., perfect), The disk-forets are tubular 
and 5-toothed. The torus or reeeptucle is usually naked. 
The akenes are mostly terete and ribbed; pappus of 
soft whitish, often copious bristles. According to Gray, 
minute short hairs or papillee on the akenes of most 
species swell and emit a pair of spiral threads when 
wetted. Before wetting, the akenes may be really or 
apparently brous, and after wetting become canes- 
cent.” Most of the Senecios are yellow-rayed. Of the 
vast number of species, very few lave gained promi- 
nence as cultivated subjects. If we omit the greenhouse 
Cineraria (which is technically a Senecio as understood 
by Bentham & Hooker), the most popular species are 

Is 

SENECIO 

the Farfugium grande (properly Senecio Kuempferi) of 
florists, S. mikanioides or German ivy, 8. elegans or 
purple ragwort, and 8. Cineraria, one of the plants 
commonly known as dusty miller. Various other plants 
are known as dusty miller, and one of them (Fig. 2312) 
is sometimes confounded with Senecio Cineraria, 

All other species are of very minor importance to the 
horticulturist. Of the 60 or more species native to the 

2312. Artemisia Stelleriana, one of the Dusty Millers some- 

times confused with Senecio Cineraria. See Fig. 2315. 

United States and Canada, about a half dozen have been 
offered by dealers in native plants, but they are practi- 
cally unknown horticulturally. Most of the species ae 
wholly herbaceous, but in South Africa and South 
America many species are shrubby. Some spec are 
even arborescent; others are climbe In South Africa 
and the Canaries is a set that has been separated as 
Kleinia, distinguished mostly by its habit, being for 
the most part fleshy shrubs or herbs, with terete or an- 
eular stems and whitish or pale yellow rayless flowers. 
Species of this group are sometimes seen in collections 
of succulents, but they are little known outside of 
botanie gardens. S. vuigaris, Linn., from Europe, is a 
common annual weed in various parts of this country. 
To Senecio belong the genera known to gardeners as 
Erythrochwte, Farfugium, Jacobiwa, Kleinia, Ligularia. 
Cineraria is also a Senecio, but the florist’s Cineraria 
is described under that name in Vol. I of this work, 
Bentham & Hooker refer to Senecio the genus Cacalia, 
which is kept distinct by American botanists. dloff- 
mann (in Engler & Prantl’s Natiirlichen Pflanzenfa- 

milien) refers the garden genus Emilia to Senecio, but 

keeps Ligularia (including Farfugium) and Cineraria 

distinet. Por S. conchifolius, see Hmilia. 
Sinee Senecios afford both greenhouse and hardy 

border plants, it is impossible to give general cultural 
directions. The species are not difficult to manage, 

however, and most of them propagate readily by means 

of greenwood cuttings aud seeds; the hardy species 

muy be divided. 
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INDEX. 

Dougl: asii, 17. 
eleguns, 5, 
erectus, 5. 
Erythrochcete, 3. 
exaltatus, 13. 
Farhuguon, 

acanthifolius, 9. 
albus, 5. 
Anteuphorbiwn, 1. 
argenteus, 2. 
articulatus, 1. 
aureo-maculatus, 2. 
aureo - marginatus, 

9 

lugens, 13 

mucroglossus, 8. 
maculattun, 2. 
maritime, 9. 
mikanioides, 7. 
palinatifida, 3. 
Palmeri, 10 
Petasitis, 11. 
pulcher, 6, 
purpureus 
scandens, 7 
spinulosa, 1. 
suspeusit, lL. 

9. Shanes De 
aureus, lt. Jacoboa, 5. 
Bolanderi, 16. ( 
eandidissimus, 9. 
Cineraria, 9. 
Doria, 12. 
eruentus, 4. 

A. Stem fleshy, with jointed and swol- 
len branches: heads rayless .... 

Stem not fleshy. 
B. Scales of involucre somewhat 

overlapping and appearing as 
if 2-ranked: stigma rounded, 
the style-branches hairy: 
plants grown for foliage. 
(Ligularia, Barfugitm.). 

= . articulatus 
AA. 

ne) . Kempfieri 
. Japonicus 

BB. Seales of involucre usual ly 

strietly LI-seriate: stigmu 
short, the style-branches hairy 
only at the tip. 

c. Flowers purple (there 
white garden forms), 

Lvs. large and palmately 
veined: lobes shallow or 

are 

NUQDUGis te cit lator ps s/t Sa etes Nacadsver 
elongate, 

pin- 

ge cruentus 
Db. Les. medium, 

pinnate -veined or 
nate elegans 

. pulcher 
Flowers yellow, 

Plant climbing 
CG. 

tien Grt coterie 7. mikanioides 
8. macroglossus 

pp. Plant not climbing, usually 
less than 2 ft. high, 

E. Herbuge white-tomentose 
throughout ....ccc. eens 9, Cineraria 

10. Palmeri 
EE. Herbage qrecn or at most 

only grayish, not 

white-tomentose, 
F. Les. large, palmately 

VEIN ED: ccc ciwas ioe ks 11. Petasitis 
FF. Les. oval-oblong and 

dentate, the cauline 
ones decurrent...... 12. Doria 

FFF. Lus. small or ordi- 
nary, pinnately 
veined or divided. 
( Native American 
species, as Ee 
terized by Gray.)...13. lugens 

14. aureus 
15. fastigiatus 

)». Bolanderi 
. Douglasii 

1. articulatus, Sch. (Aleinia articuldta, Haw.). 
CANDLE PLant. Plant branching, glabrous and fleshy, 
1-2 ft. high, the branches swollen at intervals: Ivs. flat 
and fleshy, petiolate, laciniate or runcinate, with acu- 
minate lob heads discoid and all the florets perfect, 
white, in small corymiis on naked peduncles: akenes 
downy. S. Afr.—Perhups the commonest Kleinia in 
cultivation, being grown with coolhouse succulents. 
S. (Kleinia) Anteuphorbium, Sch., is sometimes seen 
in collections, although itis not known to be in the 
American trade. It is a glabrous shrub 3-4 ft. high, 
with fleshy stems constricted at the joints, small, erect, 
fleshy, entire lvs. that are decurrent on the stem, and 
solitary cylindric yellow-fld. heads (with rose tinge) an 
inch long. B.M. 6099, According to J, D. Hooker, this 
plant “is one of the oldest Cape plants in cultivation, 
having, according to Dodoneus, been brought to Europe 
in 1570, and cultivated in England in Gerard's garden 
in 1596. * * * The name Anfeuphorbinm was given 
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because of its being a reputed antidote against the 
acrid poison of the Cape Kuphorbium.” The names 
Kleinia spinulosa and AY. suspensa have appeared in 
the American trade, but they are unidentifiable. 

Kempferi, DC. (Pagans Kitmpteri, Sieb. & 
Pak L. Fartigium, C. Koeh. Bus fnginum Nompteri, 

Benth. ). RA cians pe rennial sending up many ys, 
on slender, flocculent-woolly petioles: Ivs. large (often 
6-10 in. across), orbicular to nearly reniform, cordate at 

base, angular-toothed, grecnu: fl.-stems 1-2 tt. tall, foe- 

culent-woolly, brauched, with only small, bract-lik Ivs Se 
heads large, with light yellow rays spreading 1}. 
across: pappus white and copious. Japan. B.M. 
—Vur. atreo-maculatus, Hort. (Murfinginn one. 
Lindl. #. maculdtum, Hort.). Leorarp PLanr. Fig. 
2313. Ditfers in havi ing the Ivs. blotched with yellow or 
white and sometimes with lightrose, ‘Nhe yar iety aureo- 
maculatus is the only form in general cultivation. It 
was introduced to England in 1856 “from the garden of 
a mandarin in the north of China” by Fortune. Twenty 
years ago this was a common plant in conservatories 
and window-gardens, but of late years it has been ne- 
glected. It is, however, a most worthy plant, not only 
for the house but for bedding in the open in shady 
places. The plant is hardy as far north as Washington 
when set permanently in the open. One form has yel- 
low-spotted Ivs. (the commoner) and another has white- 
spotted Ivs. Another form (var. argenteus) las lvs. 
glaucous-green edged with creamy white. Easily propa- 
gated by division. 

3. Japénicus, Sch. (Ligularvia Japonica, Less. 
throchiete palmatifida, Sie. & Zuce.). Strong perennial 
herb, growing 5 ft. high (said to reach ft. in southern 
Japan), and grown for its massive foliage effect: radical 
lvs. very large, 1 ft. or more across, deeply palmately 
cut iuto 7-11 narrow lobed and notehed divisions: fl.- 
stems branched, bearing heads on rather long, naked 
stems: rays orange, spreading, 3 in. from tip to tip. 
Japan. Gn. 22, p. 139.—Intr. into this country about 
twelve to fifteen years ago. It is a bold plant, hardy in 
New York, and well adapted to planting where strong 
foliage effects are desired, provided the place is moist. 

4. cruéntus, DU. (Cinerdria eruénta, Mass.). Low 
short-stemmed perennial, floeecose- woolly: Ivs. large, 

Lry- 

2313. Leopard Plant, or Farfugium—Senecio Kempferi, 

var. aureo-maculatus (< '4). 

cordate-oyate to cordate-triangular, angled or undulate 
and sinuate-toothed, rather long-stalked: fls. purple- 
red. Canary Isl.—The supposed parent of the florists’ 
Cinerarias, for disenssion of which see p. 318, Vol. I. 
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5. élegans, Linn. (S. purpitreus, Hort. JSacobiea éle- 
gans, Moench). PURPLE RaGwort. Annual, viscid-pu- 
bescent, erect or diffuse, 1-2 ft.: lvs. various, mostly 

SENECIO 

oblong in outline, pinnate, lobed or toothed, the sinuses 
mostly broad and rounded, clasping at the base: heads 
in loose corymbs, the rays purple, disk-fls. yellow. 8. 

B.M. 238.—Var. eréctus, Harvey. Afr. Stem slender 

2314. Senecio mikanioides, usually called German Ivy. 

(xX ar) 

but erect, the lvs. pinuate or 2-pinnatifid. Senecio ele- 
gans is an old garden plant. A common form of it has 
double fis. Var. albus, Hort., has white fis. 

6. pulcher, Hook. & Arn. Robust, 2-4 ft., white-cob- 
webby, the stem simple or nearly so and scarcely leafy: 
Ivs. long (4-10 in.), oblong-lanceolate, thick, shallow- 
lobed and crenate-toothed: heads 2-3 in. across, with 
many long, red-purple r and a yellow disk. Uruguay 
and Argentina. B.M. 5$ R.H. 1877, p. 94; 1896, p. 329. 
Gn. 49, p. 122. G.M. 40:745.—A very bold species, with 
striking erect habit and large fls.in summer. Perennial, 
although it has been described as annual. In protected 
places and well-drained soils, it is hardy in southern 
New England. 

7. mikanioides, Otto(S. sedndens, DC.). GERMAN Ivy. 
Fig. 2314. Slender and glabrous, tall-twining: lvs. ovate 
or deltoid-ovate in outline, mostly with a deep basal 
sinus, sharply 5-7-angled or angle-lobed: head small, 
discoid, yellow, in close clusters on axillary and termi- 
nal branches. S. Afr.—Very common conservatory and 
window-garden plant, easily propagated by cuttings. 

8. macrogléssus, DC. Lvs. mostly hastate, often with 
acuminate basal lobes, but various in shape: heads only 
1-3 together, and bearing yellow rays. S. Afr. 

9, Cineraria, DC. (Cinerdria maritima, Linn. Sene- 
cio acanthifolius, Hort.). Fig. 2315. Perennial, 2 ft. 
or less tall, branching from the base, very white-woolly 
throughout: Ivs. pinnatifid, with oblong and obtuse seg- 
ments: heads small, yellow, in small, compact corymbs, 
ray Europe. F.M. 1872:52.—Var. candidissimus, 
Hort., has very white foliage. Var. aureo-marginatus, 
Hort., has lys. bordered with orange-yellow. S. Cine- 
raria js an old-fashioned garden plant, sometimes 
known as Dusty Miller: the commoner Dusty Miller is 
Lychnis Coronaria, and another one is Artemisia Stel- 
leriana (Fig. 2312). 

10. Palmeri, Gray. Densely white-tomentose all over, 
branching, 1-2 ft., perennial: Ivs. oblong- lanceolate, 
slightly toothed, narrowed into a petiole: heads few, 
with yellow rays, about 1 in. in diam., in a eorymb. 
Guadalupe Isl., Lower Calif.—Intr. by Franceschi, 
Santa Barbara. 

11. Petasitis, DC. (Cinerdria Petasitis, Sims). Fig. 
2316. Robust perennial, 2-3 ft. tall, gray-fHoccose on the 
young parts, branching: Ivws. both radical and cauline, 
6-10 in. aer » long-stalked, cordate-ovate-orbicular, 
strongly several nerved, shallowly many-lobed, dull 
green above but gray-tomentose beneath: heads in a 
long open panicle, the cylindrical involucre % in. high, 

SEQUOIA 

the few rays light-yellow. S. Amer. B.M. 1536.-—A 
striking plant for winter decoration, the star-like fis. 
(or heads) being produced in great abundance ; now 
becoming disseminated in this country. 

12. Doria, Linn. Erect, 3-4 ft.: radical lvs. oval-ob- 
long, dentate, somewhat glaucous, stalked ; stem-lvs, 
oblong - lanceolate, sessile and somewhat decurrent : 
heads yellow, with 5 or Grays. Eur. Hardy perennial. 

13. lugens, Rich. Perennial: floccose-woolly when 
young but becoming nearly or quite glabrous, 6-24 in. 
tall, the stem practically naked above: Ivs. spatulate to 
oval or oblong, repand-denticulate: rays 10 or 12, yel- 
low, conspicuous. Western U. 8. in the mountains and 
to Alaska.— Var. exaltatus, Gray, has been offered: 1-3 
or 4 ft. tall: Ivs. thickish, longer-petioled, abrupt or 
subcordate at base. 

14. aureus, Linn. Perennial: an exceedingly variable 
and cosmopolitan group, by some authors split into sev- 
eral species, some glabrous, 1-2 ft. tall: lvs. mostly 
rounded and undivided, the cauline ones lanceolate and 
pinnatifid or laciniate: heads many, }4-)s in. high, with 
8-12 conspicuous yellow rays. Moist places, nearly 
throughout the U.S. 

15. fastigiatus, Nutt. Perennial: mostly pubescent, 
the stem strict and simple and 1-2 ft. high: lvs. all 
entire or very nearly so, lanceolate or spatulate-lanceo- 
late, obtuse: heads }4-) in. high, with conspicuous 
yellow rays. Idaho, Oregon, Washington. 

16. Bolanderi, Gray. Perennial: glabrous or soon be- 
coming so, the stems weak and slender and 6-20 in. tall: 
lvs. thin, palmately 5-9-lobed or incised, or the stem- 
lvs. pinnately divided: heads several, }-lg in. high, 
with 5-8 rather long yellow rays. California, Oregon. 

17. Dotglasii, DC. Fig. 2317. Woody or even shrubby 
at base, with many stems, 2-3 ft. tall, with the aspect of 
an aster: lvs. small and linear, or the lower ones pin- 
nately parted into filiform divisions: heads numerous, 
‘e-% in. high, with 8-18 conspicuous yellow rays. 
Nebr., W. L. H.B. 

SENNA. 

SENNA, BLADDER. 

SENSITIVE BRIER. 

SENSITIVE FERN. Onoclea sensibilis. 

SENSITIVE PLANT. Mimosa pidica. 

See Cussia. 

Colutea, 

See Schrankia. 

G 
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2315. Senecio Cineraria. 
One of the plants known as Dusty Miller. 

SEQUOIA (after Sequoyah, otherwise George Guess, 
a Cherokee half-breed of Georgia, about 1770-1843, in- 
ventor of the Cherokee alphabet). Confferw. BiG 
TREES OF CALIFORNIA. REDWoop. Tall, massive, often 
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gigantic forest trees, with trunks usually heavily but- 
tressed at base, covered with thick, fibrous b: gre deeply 
and widely lobed; heartwood dark red, soft, durable, 
straight-grained; sapwood very thin and nearly white: 
lys. persistent, alternate, often dimorphie (especially on 
young trees): fs. naked, monccious, solitary, the stami- 
nate terminal or axillary; stamens numerous: cones 
maturing in one season. Onee widely distributed in 
several species throughout the interior of North America 
and parts of Europe, but now limited to two species, 
which are continued to the mountains of California. 

The wood of S. sempervirens at present forms the 
bulk of the redwood lumber in the trade, and is used 
on the Pacific coast wherever a light, durable, easily 
worked material is desired. Most wooden buildings are 
constructed with this lumber in California, and it is 
sometimes exported to Europe to be employed as a sub- 
stitute for red cedar in the manufacture of lead-peneils. 
Logs with a curly grain are highly prized by cabinet- 
makers, from whom they have received the name “eurly 
redwood.” 4 

The wood of S. gigantea resembles that of S. semper- 
virens, but is coarser-grained and lighter (in weight), 
and is therefore not adapted to as wide use as the latter. 
Itis very durable in contact with the soil, however, and 
is widely used for coarser construction work, ties, fenee- 
posts, Vineyard stakes, shingles, and the like. 

As an ornamental subject, S. sempervirens will be 
valuable wherever it is hardy. It is rather insistent 
upon a cool, moist, foggy elimate, however, and is in 
this respect inferior to the other species, although a va- 
riety known as 8. sempervirens, var. glauea, is reported 
to be doing well in southern California, 

S. gigantea has been more widely planted in the East 
and in Europe, and in sheltered locations has maintained 
itself for a number of years. The most notable exam- 
ples are those in the Ellwanger & Barry grounds, at 
Rochester, N. Y., which are now about 40 yrs. old, 30 
ft. high and 12 in. in diameter at base of trunks, When 
seen in the winter of 1900-1, however, these trees were 
beginning to show the effects of the rigorous climate by 
their dead and dying tops. This species is far more 

2316. Senecio Petasitis ( 14). 

hardy than S. sempervirens, and even in the dry climate 
of southern California is reported to be doing very well. 
A weeping variety known as SN. pendula is advertised, 
which originated some years ago in European nurseries, 
and is described as having “all pendulous branches, 
closely pressed against the stem.” Both species are said 
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to dislike heavy soils, and to thrive best when planted in 
deep sandy loam. Both are easily propagated from seed, 
which sprout readily in a few weeks. 

Ws 

2317. Senecio Douglasii (* 14). 

A. Lvs. dimorphic, usually 2-rauked: buds sealy. 

sempérvirens, Endl. Cauirornra Repwoop. Fig. 
2318. Tree, 200-400 ft. and more high, with a slightly 
tapering trunk, 10-20 and sometimes 25 ft. in diam., and 
often clear of branches for over 100 branchlets and 
lvs. distichously spreading, the latter persistent for two 
or three years and sometimes dimorphie on the same 
branch, the larger 14-°4 in. long, the smaller seale-like: 
cone oblong, 4-1 in. long, % in. broad, and persistent 
after opening and dise ring the seed. Confined to 
northern and central Coast Ranges of California on 
slopes exposed to sea influences. 8.8. 10:535.—When 
ent, or from fallen stems, it throws up many Vigorous 

long-lived shoots, often producing merchantable trees. 

AA. Lvs. seldom or not at all dimorphic, not 2-ranked, 

often imbricate: buds naked. 

gigantéa, Decne. (S. Wellingtonia, Seemann). CAati- 
FORNIA Bia TREE. Fig. 2319. Tree, 200-350 ft. high, 
with heavy massive trunks, sometimes 20-30 ft. in 
diam. and often clear of branches for over 150 ft.: bark 
of old trees from 1-2 ft. thick; branchlets hardly dis- 
tichously arranged, pendulous, cord-like, forming rather 
tangled masses: Ivs. lz to 44 in. and sometimes 14 in. 
long on stout shoots, and usually ¢ 
seale-like: cone ovate-oblong, 2-3%4 in. long, 1-214 in. 
thick, opening only slightly, retaining its original form 
even when dry, and persistent. Western slopes of Sierra 

Nevada, 8.5, 10:536 ARNOLD V. STUBENRAUCH. 

Taxodium was the group in which Sequoia semper- 
virens Was at first placed by Lambert from the speci- 
meus obtained by Menzies in 1795, and it remained 
there until 1847, when Endlicher established Sequoia 
for its reception. The type-species of Taxodium is 7. 
distichum, the deciduous cypress. Like nearly al) tax- 
ads, the deciduous cypress has a very ancient relation- 
ship among fossil trees; it once grew on a large part of 
western Europe and portions of England. Forms of 
Sequoia, whose ancient history constitutes one of the 
most interesting chapters in fossil botany, once grew in 
immense forests in Europe, Asia and North America. 
The first fossil remains occur in the lower chalk-forma- 
tions and increase in extent to the tertiary strata, in 
which they are numerous. In miocene times, fossil Ne- 
quoias extended “from the Hebrides to the Steppe of 
Kirghis.” Asa Gray and others have told the story of 
the rise and fall of this great and strong family of coni- 
fers, once as powerful as any tree-group in the world, 
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but cut off, swept away and destroyed by the glacial age 
until only the local conditions prevailing in the Coast 
Range and Sierras of California preserved the two re- 
maining species to the present time. According to 
Grav, S. Lunysdorfii, the Sequoia which is found in 
the miocene in Europe, appears in the miocene of 
Alaska, Greenland, Spitzbergen and Iceland, and it 
much resembles S. 
SEMPEVVLTENs, An- 
other fossil species, 
S. Sternbergii, found 
in Greenland, scems 
to have been the an- 
cient representative 

of S. gigantea. Ac- Sequoia sempervirens 
cording to theinvesti- (xX%) 
gations of the United 
States Geological Department, the wood 

of the Arizoua petrified forest is that of 
a species of Sequoia, whose wood went 
down under a primeval sea, was covered 
with sandstone, and rose again into the 
present continent. If one asks how long 
ago these things happened, the geologist an- 
swers, “Millions of years.” And it is the same 
in regard to the period when Sequoias grew in 
Greenland, Siberia and Great Britain. We can 
measure that period only by vast and indefinite 
epochs. But the value and interest of the Se- 
quoias are greatly increased by a consideration of 
their place as the last modern survivors of so 
powerful an ancient family. 

At the present time the Coast Redwood occupies only 
a narrow belt of country near the ocean, nor is it con- 
tinuous even there; the Giant Redwood, or California 
Big Tree, exists only in a few small and isolated groves, 
covering in all less than fifty square miles along the 
restern side of the srra Nevada range. Compared 

with the enormous territory once occupied by species of 
Seqnoias, the modern representatives of this ancient 
and honorable family are reduced to a very small area. 

The first known of the Sequoias, and much the more 
valuable species, economically speaking, was S. semper- 
virens, the Coast Redwood of California. This is one of 
the most important timber trees of the world, and its 
forests, comparatively limited in area, have yielded and 
are yielding the most easily obtained, the most durable 
and most profitable fencing and building lumber of the 
Pacific coast. The reproductive powers of the tree are 
enormous ; no other known conifer so persistently 

sprouts from the stump, so rapidly makes new forest, 
or so well resists fire. But it does not thrive farther 
inland than the limits of the sea-fog, and a large part 
of the original area covered by this noble tree has been 
denuded by snecessive fires and destructive lumbering 
methods, Small Redwood forests occur in Monterey 
county, but the most southern forests of commercial 

importance are in Santa Cruz. The belt, broken by the 
Bay of San Francisco, extends north through Marin, 
Sonoma, Mendocino, Humboldt and Del Norte to the 

southern borders of Oregon. The real Redwood forests 

are all contained within a strip of coast lands 500 miles 
long and rarely more than 20 or 25 miles wide. The 
actual bodies of Redwood within this region are merely 

achain of isolated groups separated by clearings or by 
large areas on which Redwoods never grew. A small 
grove, now practically destroyed, existed fifty years ago 
on the east side of the Bay of San Francisco, in Ala- 
meda county. Well-borers have found Redwood logs in 
a perfect state of preservation in various parts of the 
Coast Range far south of where the tree now grows, 
even to Los Angeles and San Diego, showing that in 
some former period of greater rainfall and more sea-fog, 
Redwood forests extended much farther along the coast. 
The climate where the Redwood thrives is compara- 

tively equable, marked by cool summer winds from the 
southwest. The tree delights in rich, sheltered moun- 
tain valleys and fertile slopes, in dripping fogs and in 
heavy winter rains. Going east from the ocean, in the 
Redwood region, one suddenly comes to the top of a 
ridge, to overlook oaks and pines, and at once reaches 
ee plainly marked edge of the Sequoia sempervirens 
orest. 

SEQUOIA SEQUOIA 

While 8S. sempervirens is sometimes called second in 
size among the giant conifers of the Pacific coast, the 
tallest tree yet authentically measured was 340 ft. high, 
exceeding in height the tallest of the Sierra species, and 
it is probable that trees exist which rise to nearly 400 ft. 
and so deserve to take the first place among the conifers. 
Many trees of 20 and even 22 ft. in diameter at five feet 
from the ground, and from 300 to 325 ft. in height, are 
still standing in the Redwood forests. The finest groves 
of Redwoods contain many specimens that range from 
150 to 250 ft. or more in height and have a diameter of 
from 12 to 18ft. Insuch forests the trunks rise in clear, 
red-brown shafts to a height of from 75 to 150 ft. before 
they branch; they stand so close that the masses of 
timber that exist on each acre are greater than are 
found in any other known forest, and through their far- 
distant tops the sun seldom reaches the warm, sheltered 
soil of the great Coast Range Canons. With proper 
management, under the principles of scientific forestry, 
the Redwood region as it ex s to-day could be main- 
tained, and its future yield greatly increased, but other- 
wise in forty or fifty years the commercial value of the 
entire area will be practically destroyed. The state of 
California has this year (1901) appropriated $250,000 for 
the purchase of the large Redwood forest of the “Big 
Basin” in Santa Cruz county, and a commission is now 
arranging to create a State Redwood Park there. 

Sequoia sempervirens was discovered by Archibald 
Menzies in 1795, rediscovered by David Douglas in 1831, 
and soon after by Dr. Coulter. It was introduced to 
European gardens by Hartweg about 1847. Both Douglas 
and Hartweg were sent out by the Royal Horticultural 
Society of London. S. sempervirens var. adpressa (Car- 
riére) is a smaller tree than the type form, with creamy 
white younger leaves and more glaucescent older leaves. 
It is called in California the “White Redwood ” and the 
“Silver-leaf Redwood.” Other horticultural varieties in 
cultivation are known as Sempervirens gracilis, 8. tari- 
folia, S. picta, S. albo-spica and S. glauca. The golden 
forms found in many other conifers occasionally appear, 
but cannot yet be called fixed. No really dwarf Red- 
wood is yet extant. Larger-leaved or more compact 
forms can be selected from the forest, and the tree re- 
sponds easily to selection and culture. It thrives in 
gardens in the Sacramento valley, in the Sierra foot- 
hills and in many parts of southern California, so that 
its range for ornamental uses can be greatly extended 
on the Pacifie coast. It has been largely planted in 
Europe, particularly in English parks, and, as was to 
have been expected, does best in well-drained rich soil 
near the ocean but sheltered from cold winds. 

Endlicher’s Sequoia gigantea (the S. Washingtonia 
of Sudworth and the 8. Wellingtonia of Seemann and of 

2319. Sequoia gigantea ( };,). 

Sargent) is undoubtedly one of the rarest of all living 
species of trees, and one of the most easily visited and 
studied, It is the best living representative of a geologic 
age long passed away. Besides this, it is the most im- 
pressive and noble of all known trees. But nearly all 
of the small remaining group of Big Trees except the 
Mariposa groves are owned by private individuals and 
are being cut down or may at some future time be de- 
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stroyed. The famous Calaveras grove, which is his- 
torically and scientifically of the most interest of any 
Big Tree group, was in 1899 bought by a lumberman 
who expects to convert the trees into timl unless he 
“eets his price” from the state of California, the gen- 

eral government or public-spirited association. 
Some fine Sequoias are in the Sequoia and General 
Grant national parks, but private timber claims hold 
many of the best trees here, and sawmills are now at 
work in this region. 

The resistance offered by 
fire, old age and decay is 
itself with extreme difficulty. The seeds, even under 
favorable circumstances, have a very low vitality, and 
one seldom finds a single young tree in the Sequoia 
gigantea groves, excepting on the south fork of the 
Kaweah and on the branches of Tule river. The pres- 
ervation of these magnificent trees is a matter of the 
utmost interest, especially to Americans. Some of them 
appear, from an examination of the stumps, to have 
lived not less than 4,000 vears. Muir estimates the age 
of some living trees at 5,000 years; one observed by 
Asa Gray, 24 feet in diameter, was about 1,600 years old, 
There is an extensive and rapidly increasing literature 
of the Sequoias net only in English, but in other 
languages. 

The present condition (1901) of the nomenclature of 
the famous California “Big Tree” is unfortunate. <Ac- 
cording to a strict interpretation of the Rochester Code, 
Decaisne’s name, 8. gigantea, must be discarded, be- 

eause in 1847 Endlicher named the Coast Redwood 
Sequoia gigantea, thus preventing that term from use 
again in the same genus. This being admitted, botan- 
ists would certainly have to take Seemann’s S. Welling- 
tonia (1855), were it not for Dr. Winslow's suggestion 
in 1854 that “if the tree is a Taxodium let it be Turodinm 
Washingtonianwm; if a new genus, Washingtoniana 
Californica.” This appeared in the ‘California Farmer,’ 
and is open to the criticism that it lacked technical pro- 
eedure in description. It is only upon Dr. Winslow's 
letter to the “California Farmer” that Sudworth and 
others base their Sequoia Washingtoniana, Rejecting 
this, Sargent and most continental authorities prefer S. 
Wellingtonia, The retention of S. gigantea, however, 
by an exception to the Rochester rules, would seem to 
involve fewer difficulties than the acceptance of either 

of the newer names. CHARLES HowAarD SHINN. 

some 

his wonderful species to 
anne but it reproduces 

SERADELLA. See Serradelli. 

SERAPIAS (ancient name of an orchid derived from 
Serapis, an Egyptian divinity). Orchiddceew, Terres- 
trial herbs with the habit of Orchis. Four or 5 species 
are known from the Mediterranean region. Scan con- 
nivent in the form of a helmet; petals included, small; 
labellum not spurred, with erect late lobes and a 
larger undivided middle lol pollinia with a conmon 
viseid disk; rv lum laterally compressed. The fol- 
lowing spec are among the best known. 
Keep the plants partially dry during winter months. 

Give pler of water when in vigorous growth. Pot 
them in leaf-mold, loam and sand. 

Lingua, Linn. up to 1ft: high, 
several narrow, acute Ivs.: sepals lane 
ish or purplish; labellum much longer; 
rounded, erect, middle lobe oblong-lanceolate, 

nate, smooth, red. 

cordigera, Linn. 

bearing 
eal ecen- 

Stem erect, 

acumi- 

Mediterranean region. B.M. 5868,B. 

Resembles the preceding species in 
habit: labelum brownish r middle lobe ovate, acumi- 
nate, subcordate ut the base, pilose. Mediterranean 
region. B.M. 5868, A. R.H. 1892:390. G.C. IL. 20:341. 

S. elongata, Hort. Brown; liplarge; little known to botanists. 

HEINRICH HASSELBRING and WM. MATHEWS. 

SERENA (after Sereno Watson, distinguished 
American botanist). Also written Serenoa. Palmacee. 
Low, spineless, cespitose palm with creeping branched 
candex clothed with the fibrous bases of the leaf-sheaths: 
Ivs, terminal, orbicular, coriaceous, deeply plicate-multi- 
fid, glaucous beneath, with narrow bifid infolded seg- 
ments; rachis none; ligule short; petiole plang-convex, 
dentate on the margins: spadix long, tomentose, the 
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flexnous rachis covered with deeply obliquely fissured, 
tubulw sheaths, the spreading ae hes branched, the 
alternate branchlets very slender: spathes many, sheath- 
ing the peduncle: bractlets minute: tls, white: fr. ovoid, 
black, an inch long. Species 2. Florida to 8. Carolina. 

serrulata, Hook. f. Saw Panmerro. Fig. 2320. Stem 
erecping, branching, 4-8 ft. long: Ivs. 2-4 ft., circular in 

outline, fan-shaped, shorter than the slender, spiny- 
edged petiole; segments slightly cleft at the apex, with- 
out thread-like filaments: spadix der nsely tomentose, 
shorter than the lvs.: drupe black, 23-4 in. long. 

2320. A Florida scene, with Serenza serrulata in fore- 

ground and Palmettoes in the background. 

Tree, 30-40 ft. high, with 1 or 
truncate at base, 

arboréscens, Sarg. 
several stems: Ivs. semiorbicular, 
yellowish green above, bluish green below, 
divided nearly to the ha into” narrow line:r-lanceo- 
late lobes.—Discovered by P. W. Reasoner in 1887. 
First deseribed 1899. Differs from above in arborescent 
habit, more elongated spadix, much smaller fls. and 
sinaller, e fruit and seeds. Southwestern Fla. 

JARED G. SMITH. 

The Saw Palmetto is the native creeping fan-leaved 
palm. Those who are clearing land in Florida con- 
sider it a nuisance. It is, however, of great interest to 
northern tourists, many of whom like to take home a 
small Florida palm ina pot or tub. This species does 
very well in pots, though it is of slow growth. Relatively 
speaking, it is very hardy, as it will stand a tempera- 
ture of 10° F. The leaves of the Saw Palmetto, both 
fresh and dr 1, are sent north in great quantities for 
Chiristmas ration. The “crowns” are also largely 
used for the same purpose and deserve a greater popu- 
larity. Crowns are whole tops cut off; they have no 
roots, and only a part of the stem. They give the effect 
of the whole plant and are therefore much more desir- 
able for some purposes than single leaves. They will 
last for weeks, if kept moist, in the shade and free from 
drafts. Crowns 3-5 ft. high are considerably used for 
large decorations at Christmas, Palm Sunday and Easter, 

E. N. REASONER. 

In clearing the land for the writer's garden one large 
clump of the Saw Palmetto was purposely retained. At 
present it makes a striking appearance, somewhat weird 

and grotesque. The fertilizer which the plant received 
has improved it wonderfully. Good specimens attain a 
height of about 8 feet. There is a variety showing a 
glancous tone which grows near the coast and which is 
very beautiful. It seems to be difficult to transplant. 
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Clumps of Saw Palmettos often consist of 10 to 20 
low stems and end in hundreds of widespread, many- 
fingered leaves. They are the hiding-place of many 
small birds, rabbits and even rattlesnakes. 

H. NEHRLING. 

SERENZA 

SERENOA. Sce Serenwa. 

SERICOCARPUS (Greek, silken fruit). Compésite. 
A genus of 5 species of perennial herbs from north- 
western United States closely allied to Aster and scarcely 
distinguishable from the section Biotia of that genus. 
The akenes are not so strongly compressed as in Aster. 
The flower-heads have white rays and pale yellow disks 
which sometimes become purplish. S. vigidis, Lindl., 
was offered in 1881 in the eastern states by western col- 
lectors, but it is doubtful if any member of the genus is 
in cultivation. 

SERISSA (from the Indian name). Rubidcea. 
single species from southeastern Asia, a tender s 
of moderate growth with small, opposite, nearly 
Ivs. and rather small, jasmine-like white fls. which are 
sessile in the leaf-axils or terminal: corolla funnel- 
shaped, 4-6-lobed, the lobes 3-lobed; stamens inserted 

on the corolla-tube; style shortly 2-cleft: fr. subglo- 
bose, 2-celled, 2-seeded. 

fetida, Lam. (8. Japdénica, Thunb.). 
are ill-smelling if erushed. Summer. B.M. 361.—Of- 
fered by importers of Japanese plants. Var. variegata 
has yellow-margined Ivs. Offered in 1895 by Pitcher & 
Manda. F. W. Barcuay. 

The young lvs. 

SERPENT GOURD. See Zrichosanthes. 

SERRADELLA is an annual leguminous plant which 
is valuable as a fodder plant on dry and sandy sterile 
soils. It may be used for pasture or for ha It is 
sometimes cut twice in a season. Sometimes it is sown 
with winter rye. The plant is figured in Bulletin 2. 
Diy. of Agrostology, U. 8S. Dept. Agric., where Jared 
G. Smith says: “At the Pennsylvania station the yield 
from two cuttings was 111, tons of green forage. It 
does not require lime, and is often used as a green ma- 
nure to bring up the value of sterile fields. The for- 
age, which is much relished by cattle and sheep, has 
about the same feeding value as red clover.” 

The scientific name of Serradella is Oruithopus sati- 
vus. The generic name means “hbird’s foot,” referring 
to the clusters of long, claw-like pods. The genus con- 
tains about 7 species of slender, low-growing annuals 
with pink, white or yellow fls. which are too minute to 
have any horticultural value. Lys. odd-pinnate; Ifts. 
numerous. W.M. 

SERVICE-BERRY is Amelanchier 

SERVICE-TREE. See Sorbus. 

SESAME. See Sesamum. 

SESAMUM (Greek name taken by Hippocrates froin 
the Arabic). Pedalideew, A genus of annual herbs 
from India and Egypt, allied to Martynia, with solitary, 
axillary flowers. The only species of importance is 
S. Indicion, which has been extensively cult. in Asia 
and Africa from ancient times. The seeds are sold in 
America under the name of Bene. They yield about 
half their weight of oil-of-sesame (known also as 
benne-, gingili-, or teel-oil), which is odorless and does 
not easily become rancid. This oil is universally used 
in India for cooking and anointing. Large quantities of 
oil and seed are imported from India to Europe for the 
manufacture of soap and adulteration of olive-oil. Also 
eult. in northern states as a medicinal herb, the muei- 
laginous leaves being used in dysentery and diarrhea 
of children. The oil of Sesamum, however, which is 
expressed from the seeds is in large doses a laxative. 
fndicum, Linn. (S. orientale, Linn.). Lvs. variable, 

3—5 in. long, oblong or lanceolate, the lower often 3- 
lobed or parted: corolla pale rose or white, 1 in. long, 
tubular, 5-cleft, the 2 lobes of the upper lip shorter. 

SHALLOT 

B M. 1688. — White- and black-seeded varieties 
Runs wild 

W. M. 

SETARIA (seta, abristle; referring to the bristles he- 
low the spikelets). Graminew. Hackel places the num- 
ber of species at 10, but Scribner and Merrill describe 28 
species from North America alone (under the genus name 
Chetochloa). Warmer countries of the world. Includes 
several weedy species, the foxtail grasses, S. glauca, 8, 
viridis, and others, and the foxtail millets. The culture 
of Millet dates from prehistoric times. At present it is 
raised extensively in parts of Asia as a food plant. In 
the United States, Millet is raised for fodder. There 
are several groups of varieties grown here, Common, 
German, Golden Wonder (all of which belong to Se- 
taria Italica), and Hungarian Grass, which is referred 
to NS. Italica, var. Germanica. New Siberian Millet is 
probably a distinct variety. The “Japanese Millets” be- 
long to Seteria Ltalica, while the “Japanese Barnyard 
Millets” belong to Punvewm Crus-galii. 

Spikelets, in Panicum, awnless, but provided at 
base with a cluster of rough bristles which extend ve- 
yond the spikelets. The bristles persist on the axis 
after the spikelets have fallen. Inflorescence a dense, 
eylindrical, spike-like panicle, which becomes quite com- 
pound in some of the cultivated varieties. The seed is 
inclosed in the flowering glume, which is usually finely 
transversely wrinkled, a character which distinguished 
the fruit from other similar grasses. The generic name 
of these grasses is confused. By some they are referred 
to Ixophorus, and by others, more recently, to Cheto- 
chloa. 

Italica, Beauv. Common Miuuet of the United States 
but not of Europe, which is Panicum miliaceum. An 
annual: culm 3-5 ft. high: spike yellow or purple; 
bristles 1-3, often shorter than the spikelet. Thought 
to have been derived from 8. viridis. Gn. 12, p. 69. 

Var. Germanica, Richt. (Pdnicum Germdnicum, Mill. 
Setaria Germinica, Beauy. S. macrochwta, Schult). 
HonGarian Grass or MILLET. A smaller form more 
nearly approaching the wild S. viridis: bristles much 
longer than the spikelets. 

macrostachya, HBK. (S. Alopectirus, Fisch. 8. alo- 
pecuroides, var. nigra of the trade). An erect or as- 
cending perennial: spike slender, tapering at apex: 
bristles 1 or sometimes 2, %s-1 in. long; spikelets one- 
twelfth in. long; first glume one-third to one-half, sec- 
ond two-thirds to three-fourths as long as, and third 
glume equaling the spikelet; first glume inflated about 
the base of the spikelet. Texas to S. America. 

magna, Griseb. A coarse stout grass resembling 
Common Millet. Spike % in. thick, as much as a foot 
long, tapering above and below: bristles 1-3, scarcely 
’e in. long: spikelets one-twelfth in. long, elliptical; 
first glume one-third as long as, second and third equal- 
ing the spikelet; Howering glume smooth. Marshes of 
Gulf states to Central America. A. S. Hircucock. 

SHAD-BUSH. 

SHADDOCK. See Citrus and Pomelo. 

SHADE TREES, 

SHADING. See Greenhouse, page 696. 

SHAGBARK. See Hickory. 

SHALLOT is Allium Ascalonicum, Linn., native of 
Syria. It is grown chiefly for the small oblong-pointed 
gray bulbs, which are used in cookery for flavoring; 
the leaves are sometimes eaten in a green state. The 
bulbs ave of mild flavor. Shallots are little known in 
North America. They are grown as garlics are (see 
Garlic), the bulbs or cloves being separated and 
planted early in spring in any good gurden soil. Each 
bulb produces several, all cohering by the base. The 
mature bulbs are 2 in. or less long and only about half 
that in diameter. The leaves are small, terete and 
hollow. The plant is hardy. The bulbs will keep sev- 
eral months or even a year. Small onions are some- 
times sold as Shallots. L. H. B. 

July. 
have been known for at least two centuries. 
in the extreme South. 

Consult dA melanchier. 

See Trees. 



SHAMROCK 

SHAMROCK. 
is the wood sorrel, Oralis Acetosella, 
is equally certain that the true 
clover, Lrifoliwm repens. In the time of Spenser’s 
Fairy Queen, Shamrock was said to be good to eat, 
This applies to the former plant, but not to the latter. 
Moreover, according to Sowerby, the wood-sorrel is in 
perfection on Saint Patrick's Day, while white clover 
is not. The wood-sorrel is sent in great quantities from 
Treland to London for Saint Patrick’s day. On the 
other hand, it is said that clover is the plant most com- 
monly used in Ireland. Half a dozen other plants have 
their followers, and these are all plants with three leatf- 
lets. Nevertheless there are those who deny that Saint 
Patrick used the Shamrock as a symbol of the trinity. 
These declare that the water cress is the true Sham- 
rock. The question will always remain an open one. 
See Dyer’s *Polk-Lore of Plants.” W. M. 

Half the world is sure that Shamrock 
The other half 

Shamrock is white 

SHAMROCK, INDIAN. A name found in some Eng- 
lish books for the Zrillitan, 

SHAMROCK PEA. Purochetus communis. 

SHAW, HENRY, founder of the Missouri Botanical 
Garden, popularly known as “Shaw’s Gardens,” was 
born at Shetheld, England, July 24, 1800, and died at 
St. Louis, Mo., August 25, 1889. He came to the United 
States in 1819 and engaged in the hardware business 
until 1840 in St. Louis, where he continued to reside 
until his death. After retirement from active business 

he traveled for a number of years, and in 1549 laid out 
a modest garden about his country house in the suburbs 
of St. Louis, which, nine years later, he extended so as 
to include some forty-five acres, about half of this area 
constituting an arboretum. 
By special act of the General Assembly of the state 

of Missouri, approved in March, 1859, Mr. Shaw was 
empowered to provide for the conveyance of his 
property, either during his life or after his demise, to 
trustees, for the perpetual maintenance of his garden 
as a seientific establishment. In 1885 he endowed a 
department in Meshington University, known as the 

E and on his death left 
Loft his property, \ valued at some $5,000,000, to 

a board on trustees for the maintenance, improvement 
and enlargement of the Missouri Botanical Garden. 

Mr. Shaw, though not a botanist, was a lover of 
plants for themselves and a firm believer in their in- 
fluence in molding desirable traits in human character. 
His garden was always open to visitors, among whom 
he particularly welcomed the self-respecting poor. 
Thirty years before his death he gave to the city of St. 
Louis a park site adjacent to his garden, which, like 
the latter, was improved under his personal super- 
Vision. 

Special provisions in Mr. Shaw's will, aside from the 
general arrangements for the development of the garden 
—in details of which he allows his trustees a very free 
hand—are for an annual sermon “on the wisdom and 
goodness of God as shown in the growth of flowers, 
fruits, and other products of the vegetable kingdom ;” 
premiums for an annual flower show; and two annual 
banquets, respectively for the trustees and gardeners 
of the institution. Th banquets are the oecasion 
for annual gatherings of men distinguished in botany 

aud horticulture. Wm. TRELEASE. 

SHEEP BERRY. 

SHEEP'S BIT. 

SHELLBARK. 

SHELL-FLOWER. See Cyclobothra; 
nutans; also Moluccella levis. 

SHELL-LILY is Al/pinia nutans. 

SHEPHERDIA (John Shepherd, an English botanist). 
Elwagnacee., Three American shrubs with silvery or 
brown-scurfy foliage, two of which are in the trade, 

being grown for their striking appearance and one of 
them prized for its edible fruit. The leaves are oppo- 

Viburnum Lentago. 

Jusione perennis, 

See Hicoria and ITickory. 

also Alpinia 
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site, petioled, entire. Flowers dicecious or polygamous 
and apetalous, small and inconspicuous, borne in small 

ile or nearly sessile clusters; calyx 4-parted; sta- 
8, alternating with 8 lobes of a disk; pistil 1, 

ale inclosed by the disk at the orifice of the calyx- 
tube, becoming a nut or akene and invested by the fleshy 
calyx, forming a drupe-like fruit. In S. argentea, the 
Buttalo Berry, the fruit is edible when made into jellies 
and conserves, and is much prized in the upper Plains 
region for houseliold uses. 

The Shepherdias are hardy plants, withstanding ex- 
tremes of cold and drought. They are of easy culture, 
and grow readily from stratified seeds. For ornamental 
planting, they are prized for bold positions in front of 
shrubbery masses, Where their gray or white colors 

afford excellent contrasts. S. Canadensis is partien- 
larly well adapted for planting on dry, rocky, sterile 
banks, where most bushes find great diflic ulty in secur- 
inga foothold. S. argenfed succceds better in the upper 
Mississippi valley than in the eastern states, Staminate 
and pistillate plants of it have different forms of buds. 

The genus Shepherdia was founded by Nuttall in 1818. 
It is said that Rafinesque’s Lepargyrea, 1817, is equiv- 
alent, and the species have been placed under the 
latter name by recent writers. 

Ae DUS. 

Canadénsis, Nutt. (Lepargyrtea Canadénsis, Greene). 
Spreading twiggy bush 3 to 6 or even & ft. tall, the 
young branches brown-scurty: Ivs. ovate, oval or 
elliptic, rather thiek, green above but rusty beneath: 
fis. yellowish, in short clusters at the nodes: fr. small 
(4, in. or less long), oval, red or yellow, insipid. Along 
streams and on lake banks, Newfoundland to British 
Columbia and in the northern tier of states, and south- 
ward in the mountains to Utah.—Little known in eult., 
but has been offered by deulers in native plants. 

green above, 

2321. Shortia galacifolia (X}:). (See page 1664.) 

AA. Les, silvery above. 

argéntea, Nutt. (L. arqéntea, Greene). BUPPALO 

Berry. Fig. 282, Vol. I. Upright shrub, or sometimes 

almost tree-form, reaching 18 ft. tall, thorny, the young 

growth silvery-tomentose: lys, oblong, euneate-oblong or 
oblong-lanceolate, silvery on both sides: fls. yellowish, 

jn dense small fascicles at the nodes: fr. globular or 

ovoid, about 44 in. long, red or yellow, acid, edible. 

Kans. to Minn., west and north. See Buffalo Berry. 

S. rotundifolia, Parry, from Utah, is a silvery tomentose and 

seurfy evergreen bush: lvs round-oval or ovate, mostly some- 

what cordate, short- petioled: fis. stalked in the axils of the 

lvs., the staminate mostly in 3’s and the pistillate solitary: fr. 

globular, seurty, ripening in July. Tis EB 

SHEPHERD'S CLUB or MULLEIN is Jerbascum 

Thapsus. 

SHINLEAF. Pyrola. 

SHOEBLACK PLANT. Hibiscus Rosa-Sinensis 
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SHOO-FLY PLANT. A name proposed by one seeds- 
man for Physalis. 

SHOOTING STAR. 

SHORE-GRAPE. 

SHORTIA (named for Dr. Charles W. Short, a 
botanist of Kentucky). Diapensidcew. Of the little 
family Diapensiacee, with its 6 genera and 8 spe- 
cies, Shortia galucifolia is historically the most inter- 
esting. Michaux collected the plant in 1788 in the high 
mountains of Carolina, but as his specimen was in fruit 
rather than in flower, Richard, the author of Michaux’s 
“Flora Boreali-Americana,” did not describe it. Asa 

SHOO-FLY PLANT 

See Dodecatheon. 

See Coccoloba. 

Gray examined Michaux’s specimen, preserved in Paris, 
in 1839, and afterwards founded the genus Shortia on 
it. Great search was made for the plant in the moun- 
tains of Carolina, but it was not rediscovered until 1877. 
The history of the efforts to find the plant is one of the 
most interesting chapters in American botany. For his- 

2322. Every part of the place is equally accented. 

torical sketch, see Sargent, “Garden and Forest,” vol. 
1, p. 506 (1888). 

Torrey & Gray founded the genus Shortia in 1842. In 
1843 Siebold & Zuccarini founded the genus Schizocodon, 
from Japan. To this genus Maximowicz added a second 
Japanese species, S. uniflorus; the flowers of this plant, 
as of Shortia, were unknown when the plant was first 
recognized. It transpires, however, that Schizocodon 
aniflorus is really a Shortia, thus adding another in- 
stance to the growing list of bitypic genera that are 
endemic to Japan and eastern North America. 

Shortia includes two acaulescent herbs, with the habit 
of Galax, with creeping rootstocks and evergreen round- 
eordate Ivs.: fl. solitary on a slender leafless scape, the 
ealyx with scaly bracts, the corolla bell-shaped and ob- 
tusely 5-lobed; stamens 5, the filaments adnate to the 
corolla, alternating with 5 scale-like staminodia; pistil 
3-angled and 3-loculed; style filiform and stigma 3- 
lobed: fr. a globular capsule. From this, Sehizocodon 
is distinguished by linear-elongated staminodia and 
fringed corolla. Allied genera mentioned in this Cyclo- 
pedia are Galax, Pyxidanthera and Schizocodon. Dia- 
pensia has two alpine and boreal species, one in the 
Himalayas and the other in northern Europe and North 
America. Berneuxia, the remaining genus, has a single 
species in Thibet. Diapensia and Bernenxia are not in 
the American trade. Shortia Californica of scedsmen 
will be found under Actinolepis, 

galacifolia, Torr. G Gray. Fig. 2321. Lys. all radical, 
long-petioled, the blades orbicular or broadly ovate- 
orbicular, often slightly cordate, at the apex obtuse 
or even retuse, the margin repand-serrate : peduncles 
slender, 3-8 in. tall, 1-fid., bracted near the top: fl. in- 
clined or nodding, white, 1 in. across, the obtuse lobes 
undulate. Mts. of N. Car. B.M. 7082. G.C. 11. 15:596; 
TL. 6:397; ILL. 17:453.) Gn. 38:768. J.H. IIL. 30 
G.M. 34:353. G.W.F. 24. GFL 1:509. AWG. 12: 287. 
Mn. 6, p. 83.—A very attractive plant with the look of a 
Pyrola; very local. On the culture of Shortia galaci- 
folia, Harlan P. Kelsey writes as follows: "Shortia, like 

SHRUBBERY 

most plants considered rare, is really not so rare ag 
local, though the few stations where it is found abun- 
dantly do not seem to present special conditions not to 
be found elsewhere, and it is hardly understood why it 
should, in common with certain other plants, have re- 
mained strictly local, in an indigenous state. For the 
successful culture of Shortia humus and leaf-mold seem 
to be absolutely required, and it should either be planted 
where these conditions are natural or be constantly sup- 
plied with this food if not. This suggestion, if carried 
out with many plants, such as Galax, Pyrola, Chima- 
phila and probably Hpigwa repens, will ensure success, 
where if ordinary garden treatment only is given the 
eutire disappearance of the plants may be expected in a 
season or two. Semi-double and pink-flowering plants 
are not rarely found, and it seems likely that cultivation 
may bring out several worthy varieties. In England 
Shortia is often grown successfully as a pot-plant, and 
is far more appreciated than in America. It is difficult 
to procure seed, as the flowering stem usually withers 
away before maturing, though Shortia is readily propa- 
gated by division and runners. It is a shade-loving 
plant and is a choice addition to the ericaceous bed, 
where it will thrive under Rhododendrons and Kalmias.” 

uniflora, Maxim. Very like S. galacifolia: lvs. cor- 
date, broader than long and deeper toothed, —sinuate- 
toothed in S. wniflora and only repand-toothed in S 
galacifolia. Japan.—Offered by importers of Japanese 
plants, but little known horticulturally. L. H. B. 

SHOT, INDIAN. See Canna. 

SHOWER OF GOLD. Catalogue name for Genista. 

SHRUBBERY. Shrubs and bushes have two values: 
an intrinsic value as individual or isolated specimens; 
a value as part of the structure or design of an orna- 
mented place. As individual specimens, they are grown 
for the beauty of the species itself; as parts of the 
landscape, they are often grown in masses, constitut- 
ing a shrubbery. It is often advisable to plant shrubs 
as single specimens, in order to produce the character- 
istic beauty of the species; but the tendency is to plant 
exclusively as isolated specimens, and the emphasis 
needs, therefore, to be placed on mass-planting. 

Plants scattered over a lawn destroy all appearance 
of unity and purpose in the place (Fig. 2322). Every 
part of the place is equally accented. The area has no 
meaning or individuality. The plants are in the way. 
They spoil the lawn. The place is random. If the 
shrubs are sheared, the spotted and scattered effect is 
intensified. Rarely does a sheared shrub have any ex- 
cuse for existence. 
A mass of planting emphasizes particular parts of the 

place. It allows of bold and broad contrasts. It may 
give the place a feeling of strength and purposiveness. 
The shrubbery-mass usually should have an irregular 
outline and generally contain more than one species. 
Thereby are variety and interest increased. Fig. 2323. 
The shrubbery-inasses should be placed on the boun- 
daries; for it is a fundamental concept of landscape gar- 
dening that the center of the place shall be open. Fig. 
2324; also Fig. 1233, Vol. II. The boundaries are the 
lines between properties, the foundations of buildings, 
the borders along walks and drives. Judicious planting 
may relieve the angularity of foundations and round off 
the corners of the yard. Fig. 2325. Individual speci- 
mens may be used freely, but only rarely should they 
be wholly isolated or scattered. They should be planted 
somewhere near the borders, that they may not inter- 
fere with the continuity of the place and that they may 
have background to set them off. The background may 
be a building, a bank, or a mass of foliage. In most 
places, the mass or border-planting should be the rule 
and the isolated specimen the exception; but, unfortu- 
nately, this rule is usually reversed. It is not to he 
understood, however, that boundaries are always to be 
planted or that foundations are always to be covered. 

L. H. B. 

The term shrubbery is applied to groups of woody 
plants of comparatively small size. The line between 
shrubs and trees is not very definite. A shrub gener- 
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SHRUBBERY 

ally has a number of stems springing from the ground 
and a tree usually has a single trunk, but this is not 
uniformly true in either case. 

The chief value of shrubbery comes from its use in 
an artistic way, although some shrubs have edible 
fruits. Many shrubs, such as lilacs, some of the spi- 
reas, gooseberries and currants, produce leaves very 
early in the season and some, like Forsythia, Daphne, 
and the Juneberry are covered with a profusion of blos- 
soms at this time. From early spring until November 
in temperate latitudes leaves and flowers are to be found 
on deciduous shrubs, and from June until the following 
spring ornamental fruits can be seen on their branches, 
the red berries of the elder beginning and barberries 
ending the list. Some of these fruits are so richly 
colored and so abundant that they can be seen from a 
long distance. Many shrubs, like some of the vibur- 
nums and dogwoods, attain a height of 10 or 15 feet, 
while others, like bunchberry and Daphne Cneorum, 
grow toa height of only a few inches. The leaves of 
some, like the chokeberry, Thunberg’s burberry, the 
hazels, viburnums, dogwoods, and sumachs are beauti- 
fully colored in the fall. The rhododendrons, laurels 
(Fig. 2326) and mahonias, and the daphne already 
named, are examples of shrubs having evergreen foli- 
age. Some leaves, like those of the Suliz lucida, are 
glossy; others, as those of the common hazel, are 
hairy; some are thick, and others are thin; some large, 
some small; some entire, and some lobed, serrated or 
compound. Throughout the season the foliage of a good 
collection of shrubbery will present the greatest variety 
of color, including all the hundreds of shades of green 
as well as yellow, white, gray and purple. Even in 
winter shrubbery is wonderfully attractive in appear- 
anee from the gracefulness of its stems and branches, 
and from the color of its bark. With the right selec- 

tions, it will serve 
ee almost as well as 

: evergreens to shut 
out from view 
fences or other 
low, unsightly ob- 
jects. 

2323. Variety and interest are increased. 
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2324. The Shrubbery-masses usually should be placed 

on the boundaries. 

This great variety in foliage, flower, fruit and habit 
of growth makes shrubbery adapted to very extended 
use in the development of landscapes. It is especially 
appropriate along the boundaries of ornamental grounds 
(Fig. 2324), upon steep slopes, and in the immediate 
vicinity of buildings where foliage and graceful lines 
are needed to connect the walls of a structure with the 
ground (Fig. 2825), without making too much shade. 
It might with advantage replace the grass upon all sur- 
faces too steep to walk upon with comfort. The foliage 
of shrubs that are well established remains green when 
dry weather turns grass brown, The broad mass of 
shrubbery will take care of itself when the grass needs 
frequent attention. Even some level surfaces might be 
improved in places by exchanging a lawn covering for 
the covering of low woody plants. Often a broad, open 
space over a lawn is an importaut feature of a landscape, 

since it allows extended views. Many times a landscape 
would be more interesting if the green underneath this 
open space were produced by a broad mass of shrubbery 
like a miniature forest instead of grass. 

In planting borders or groups of shrubs, the ground 
to be occupied by such a group 
should be eutirely spaded over or 
plowed. Perhaps no better ad- 
vice could be given than to pre- 
pare the soil as it should be pre- 
pared for a field of corn. The 
bushes should then be planted so 
that there is room for about two 
years’ growth before their 
branches intermingle. If placed 
closer they would have a crowded 
appearance from the start and 
would not join their branches as 
harmoniously as when the new 
erowth is allowed to choose its 
own position. If placed farther 
apart the efteet is also bad. Oc- 
casionally a single shrub at the 
margin of a belt may stand out 

almost by itself, but generally 
the effect of a group should be 
that of a continuous mass of 
varying foliage. In arranging 

+ different shrubs the taller-grow- 
ing kinds should generally be 
placed in the center of the group, 
and the lower species along the 
horder, the space being graded 
from the highest to the lowest. 
The reason for this arrangement 
ix that the lower plants would 

ve he killed by the shade of the 
. larger if placed back of 

them, and moreover would not 
be seen; but one should avoid too 
uniform au slope. For instance, 

ones 
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in a continuous border there should be places where 
shrubs of larger size occupy the full width so as to 
bring growth of considerable height into the lawn. The 
arrangement should be varied so as to avoid all 
monotony, but in securing this variation a mixture of 
miscellaneous shrubs of all kinds does not give as good 
an effect as broader areas of single species or genera 

SHRUBBERY 
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2325. Planting may relieve the angularity of foundations.—A billow of 

trumpet creeper. 

slightly interspersed at the margin with shrubs of 
another kind. Straight rows should be avoided. A 
laborer or a novice when told this will arrange the 
plants ina zigzag manner, thinking that he is placing 
them irregularly, the result often being almost the 
same as that of two rows. If the group is being planted 
along a straight line, as the boundary of a lot, the dis- 

tances of the successive plants from this line might be 
somewhat as follows: two feet, four feet, five feet, 
three feet, one foot, and the distances apart, measured 
parallel with a fixed line, should vary also. 

The ideal condition of a group of shrubbery is to have 
all the individual plants healthy, so that the foliage will 
appear fresh and of good color. This foliage should 
extend down to the surface of the adjacent lawn or walk, 
and shade the ground underneath so completely that 
nothing will grow there. The leaves which fall with 
the approach of winter should be allowed to remain as 
a perpetual mulch. The desired result cannot le 
secured the first year the shrubs are planted unless 
they are of large size and moved but a short distance. 
The aim in caring for a new plantation should be to 
secure thrifty plants, and this care, like the preparation 
of the soil, should be such as is given to a field of corn. 

Very little trimming should be done. Ifa bush is tall 
and spindling it may be well to cut it off next to the 
ground and allow it to sprout again. If there is any 
dead wood it should, of course, be cut off. But when a 
shrub is healthy and vigorous, let it grow in its own 
graceful way. If it encroaches upon the walk, cut 
away the encroaching branch near the reot so that the 

mark of the knife will not be noticed. Such treatment 
will help to retain the winter beauty of the branches. 

The value of shrubbery is not appreciated ag it should 
be. Those who are interested in the subject will do 
well to read what is found in the various books on 
landscape gardening, Bulletin No. 121 of Cornell Uni- 
versity Agricultural Experiment Station, the various 
articles on shrubs and shrubbery to be found in the ten 
volumes of “Garden and Forest” and in other horticultu- 
ral journals. 0.C 

SIBBALDIA (Robert Sibbald, Scoteh naturalist). 
Fosdacee, About 5 species of alpine plants, one of which 
has heen suggested as suitable for rock gardens. The 

Smionps. 

SICANA 

genus is reduced by Bentham and Hooker to a section 
of Potentilla, but Britton and Brown keep it separate 
chiefly on the ground that the pistils are only 4-12 in 
number instead of very numerous as in Potentilla. Sib- 
baldias are densely tufted, hardy perennial herbs with 
woody stems. The lvs. have prominent stipules and 3 
leaflets, each of which is characteristically 3-toothed at 

the apex. The fils. are about 4% in. 
across or less, and have 5 minute yel- 
low petals much smaller than the re- 
markable calyx, which has 5 broad 
lobes, alternating with 5 smaller and 
narrower lobes or bracts. 

procumbens, Linn., ranges from the 
arctic regions to the summits of the 
White Mts. and in the Rockies comes 
as far south as Utah. It is also found 
i ic and alpine Europe and Asia. 

2:217.—This plant is recom- 
mended by some persons, but is not 
known to be advertised for sale in 
America. W.M. 

SIBTHORPIA (John Sibthorp, pro- 
fessor of botany at Oxford, author 
of Flora Greca, published 1806-15). 
Scrophularidcew. A genus of about 
6 species of hardy or tender peren- 
nial, creeping herbs mostly from the 
tropical regions, with alternate or 
tufted roundish, long-petioled lvs. and 
yellow, orange, or red fis. solitary on 
axillary or fascicled pedicels: calyx 4- 
5-cleft; corolla subrotate, with a very 
short tube, 5-8-cleft; stamens usually 
equal to the number of corolla-lobes; 
anthers sagittate: capsule membran- 
ous, compressed, loculicidally dehis- 

cent, the valves splitting to the middle. 

Europea, Linn. A hardy trailing perennial with very 
slender stems: lvs. orbicular, less than % in. across, 
7-9-lobed: fils. small, on rather short pedicels, the 2 
upper lobes of the corolla yellowish, the 3 lower pink. 
Deep woods, Europe.—Offered in 1893 by John Saul, 
Washington, D.C. Var. variegata is cult. abroad. 

F. W. Barcuay. 

SICANA (Peruvian name). Cucurbitdceew. Two or3 
species of tropical American tall-climbing tendril-bear- 
ing v s, allied to Cucurbita, but differing in having 
wide-spreading or reflexed calyx-lobes and the anthers 

On-g 

2326. The common laurel of the East, Kalmia latifolia (X )4). 

not united. §. odoritera, Naud., the Curuba of the 
tropies, has been introduced as the Cassabanana, but 
long known in the South. Fig, 2327. It is a very quick- 

growing and interesting ornamental vine: plant gla- 



SICANA 

brous, the stems angled: Ivs. large (often 1 ft. across), 
nearly orbiecular in outline, deeply cordate at the base, 
strongly about 5-lobed and the lobes repand-toothed or 
angled: fls. solitary, moncecious, the corolla small and 
yellowish, urn-shi 2s with small reflexed lobes; stig- 
mas 3, each 2-lobed: fr. like a slender vegetable marrow, 

1-2 ft. long, smooth, ene eylindrical, orange-crimson, 
with a very strong aromatic odor. R.EL. 18902516. — Prob- 
ably native to Brazil, but occurring also in Mex. and 
the West Indies. The Curuba seems to be grown in the 
tropics as an ornamental plant, although it is said to 
atford edible preserves. The plant elimbs 30-50 ft. It is 
well worth growing on summer arbors, or under glass 
if one has room for it. The fruits are very interesting, 
fragrant and ornamental. Perennial. 

S.atropurpurea, Andve. Has shorter subpy 
violet-purple fruits, and purple-tinted wnder 

vs. Perhaps a form of S. odorifera. Uruguay. 

iform, brilliant 
surtaces of the 
RH. 1894:108. 

sphéeriea, Hook. f. Fis. larg nd spreading, more like 
those of Cueurbita: Ivs. reniform, lobed: tr. globose, size 
ot asmall orange. Jamaica. B.M. 7109. Ges eeiee 

SIDA (from the old Greek name for Vymphiwa alba; 
given without explanation by Linnwus). Maledcew, A 
genus of about 80 species of herbs or shrubs, mostly 
native of the tropical regions of the world, with usually 
serrate, dentate or lobed leaves and small or rarely large, 
mostly yellow or whitish flowers, which are solitary 
or in clusters, axillary or disposed in terminal branch- 
ing spikes or heads; bracteoles wanting or rarely 1-2 
and bristle-like: calyx 5-dentate or 5-cleft; staminal 

column divided at apex into many filaments: locules of 
ovary 5 or more, 1-seeded. 

lobed. 

‘eous perennial 5-8 ft. 
sin. long, 3-7-lobed; 
irregularly serrate: 

in terminal corym- 

A. Luvs. 

Napwa, Cav. A hardy herba 
high, from a stout root: Ivs. 
lobes triangular, long-acuminate, 
fis. perfect, white, about 1 in. across, 

large, 

bose panicles. June-Aug. S. Pa., W.Va. and Va. B.B. 
2:422.—Culture same as for hollyhocks; prop. by seed. 
Index Kewensis refers the above species to Mapwa 
dioica, Linn., but according to Gray's Synoptical Flora 
of North America the two species belong to separate 
genera, the fis. of the first being hermap »yhrodite, of the 
second dicecious. Wapiwa diolea is a strong - growing 

perennial 5-9 ft. high, with large radical lvs. often 1 ft. 
across and 9-ll-cleft, the segments cut into lanceolate, 
serrate lob s. diwcious, white, smaller than in Sida 
Napea. For pictures of the two plants, see B.B, 2:420, 
422. 

AA. Dus. small, linear. 

Elliottii, Torr. & Gray. Ahardy perennial herb, slen- 
der, 1-3 high, with Ivs. 1 in. long and yellow fis. 
Sandy soil in the southern coast states. Offered by 
western collectors in 1881. F. W. Barcwuay. 

SIDALCEA (compound of Sida and Alcea, related 
genera). Malrdcew, About 20 herbs of western North 
America: lvs. palmately cleft or parted, stipular: fis 
often showy, pink, purple or white, in terminal racemes 
or spikes, mostly without bracts or involucels beneath; 
stamens united into groups in a double series; carpels 
5-9, reniform, separating at maturity. Some of the 
Sidaleeas are annuals, but those in cultivation are hardy 
perennials, being recommended for the herbaceous bor- 
der. Of easy culture. Prop. ae seeds or division, For 
monograph, see Gray, Syn. Fl. N. Amer., vol. 1, p. 

Ae PALS 

candida, Gr: 

white, with bluish anthers. 

y. Plant erect, from more or less ereep- 
ing rootstocks, the stems mewhat branched above, 
2-3 ft. tall, glabrous or nearly so: radical lvs. nearly 
orbicular, cordate, obtusely lobed or deeply crenate; 
stem-lvs. 5-7-parted, the divisions narrow and often 
notched: fls. 1 in. or more across, white, in an erect 

spike-like raceme. Rocky Mts. Gn. 24, p. 396; 28, p. 
20, We. 1801, Pp. B06. 

AA. Fils. 

B. Mature carpels smooth (not retienlated). 

spicata, Greene. One or two fect tall, 
branched or simple, often more or less hirsute: 

normally colored (rarely white forms). 

sparingly 
upper 
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Ivs. parted into linear and often lobed divisions: fis. 
rather small, purplish, in an oblong, more or less in- 
terrupted spike, the pedicels short or almost none. 
California, Nevada and Oregon. 

BB. Mature carpels conspicnously reticulated, 

malveflora, Gray. Stems erect or ascending, 1-6 ft. 
or even more, sparingly hirsute: Iws. green, small, in- 

cised-crenate, the upper ones 5-cleft or 5-divided, seg- 

ments narrow and entire or broader and pinnate-lobed: 
fls. 2 in. or Jess aeross when fully expanded, purple. 
Calif.— Var. Listeri, Hort. (SNS. Lister’, Hort.), known 
also as “Pink Beauty,” has satiny pink flowers. It is of 
European origin. 

2327. Sicana odorifera, the 

Cassabanana ( 14). 

campéstris, Greene. Two to 
ft., often branching above, gla- 
brous or sparingly hirsute - pu- 
beseent: Ivs. green, the lower 

ones rounded and variously 
lobed, the upper ones 5-7-parted 
into narrow divisions: fls. about 
114 in. across, in striet spike-like 
racemes, purplish,the petals often 
laciniate. N. Calif. to British 
Columbia. 

Oregana, Gray. Less hairy than 
S. campestri the racemes be- 
coming branched and paniculate: 
fis. smaller. Oregon and Wash- 
ington. L. H.B. 

SIDEROXYLON (Greek, iron 
and wood; referring to the hard- 
ness of the wood). Supotdacew, 
About 60 species of trees and 

\ shrubs, mostly tropical, with sim- 
ple Ivs. and small fis. in axillary 
elusters: fis. 5-merous or rarely 
G-merous ; calyx-lobes roundish 
or ovate, usually obtuse, nearly 

equal; corolla more or less. bell- shaped ; stamens at- 
tached to the tube at the base of the lobes and oppo 
site to them; staminodia scale-like or petaloid: ovary 
usually 5-loculed: berry ovoid or globose. 

Mastichodéndron, Jacq. A tender tree, with some- 
what variable lvs. usually oval or ovate-oblong, 2-8 in. 
long, and small yellow fis.:_ fr. about 3, in. through. 
West Indies; cult. in S. Calif.—Franceschi says it 
yields a sort of chewing gum. F. W. BARCLAY. 

Sarracenia. SIDE-SADDLE FLOWER. 

SIEVA BEAN. Phaseolus lunatius. 

SILENE (Greek, seilanos, a god described as covered 
with foam, connected with sialon, saliva; referring to 
the stickiness of stem and calyx). CATCHFLY. CAM- 
PION. Caryophyllacew, A large and scattered genus of 
herbs, varying greatly in duration, habit and style of 
inflorescence, but always with 5-petaled fls. ranging in 
color from white, through pink and rose to purple. The 
petals are notched at the apex, rarely toothed or fringed 
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and generally have small tooth-like appendages at the 
base of the blade. The calyx is sometimes inflated like 
a bladder, generally 10-nerved, sometimes 20-nerved: 
ovary 1l-loculed, many-ovuled; styles commonly 3: cap- 
sule dehiscing at the apex into 6 (rarely 3) teeth or 
short valves. There is a full botanical monograph of 
Silene, with a key, in the Journal of the Linnean So- 
ciety, vol. $2 (1896), by F. N. Williams, a specialist on 
the whole family of Caryophyllaceew. The account is 
mostly in Latin, and has few descriptions. Williams 
admits 390 good species. His revision has not been 
closely followed below. Williams refers our common SN. 
Virginica and Pennsylvanica as well as the European 

a to the genus Melyandrum, characterized by 
a strictly unicellular capsule with no trace of septation 
at the base. Only a few of the known species are in 
cultivation. 

Silenes are of easy culture. They mostly bloom in 
summer, and a few continue well into autumn. By good 
management the season of bloom may be continued 
through spring and summer. Toward this end the seeds 
of the common annual kinds should be sown in early 
autumn, instead of spring. As a rule, the common 
kinds prefer a sandy loam and full sunlight, but the 
rock-garden kinds require special treatment, and other 
suggestions for cultivation are given after the specific 
descriptions. The most popular kinds are the pink and 
rose annuals, S. drmeria and pendula. Of the peren- 
nials the most popular among the white-fld. kinds are 
S. maritima and alpestris, while S. Virginica, Penn- 
sylvanica and Schafta are amongst the most popular 
kinds with colored flowers. A good horticultural review 
of the kinds in cultivation is found in The Garden, Vol. 
11, pp. 10-13 (1877). 

SILENE 

INDEX, 

acaulis, 7. inflata, 14. Pumilio, 5. 
alba, 3. Lyalli, 19. rosea, 6. 
alpestris, 11. Macounii, 19. ruberrima, 1. 
Armeria, 3. maritima, 6. Schafta, 12. 
Califor1 Tis Menziesii, 18. Scouleri, 20. 
Caucasica, 9. pendula, 1. stellata, 15, 
compacta, 1, 4. Pennsylvanica, 13. valle 10. 
Cucubalus, 14. petra, 8. Virginica, 16. 
Douglasii, 19. plena, 2, 6. viscosa, 2. 

A. Duration annual or biennial. 
B. Petals notched at apex. 

co, Plants low and trailing ..... 1. pendula 
ce, Plants erect, 1-1 ft. high. 

D. Calyz sticky-hairy........ 2. viscosa 
pp. Calyx glabrous . 3. Armeria 

BB. Petals entire at aper..... -.... 4. compacta 
AA. Duration perennial, 

B. Height a few inches. 
c. Stems 1-fld. or few-fld. 

D. Calyx 20-nerved, inflated 
after anthesis. 

Be De VOR. 8d weceman eestw Oo UO 
Bie B18: WHE nein de oes 6. maritima 

Do. Calyx 10-nerved, not blad- 
der-like after anthesis. 

E. Lvs. linear, 
F. Calyr bell-shaped.... 7. acaulis 

FF. Calys club-shaped.... 8. petra 
EE. Lis. oblong or lanceolate. 

F. Plant velvety ......... 9. Caucasica 
FF. Plant glandular ...... 10. vallesia 

ce. Stems many-fld. 
D. Petals 4-lobed....... 0000. 11. alpestris 

pp. Petals 2-lobed. 

Be ES OPO eo 4 eset cba oe 12. Schafta 
EE. Fls. nodding 

BB. Height a foot or more. 

c. Calys inflated after anthesis.14. inflata 
co. Calyx not inflated after an- 

thesis. 
D. Petals laciniate or fringed.15. stellata 

DD. Petals not laciniate. 
E. Fls. crimson, scarlet or 

deep red, 
F. Aper of petals sharply 

2-toothed...... ccc 16. Virginica 
FF. Apes of petals various.17. Californica 

.13. Pennsylvanica 
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EE. Fls. white to pink. 
F. Inflorescence leafy: 

fls. borne in forks of 
branches..... 0.6.00. 18. Menziesii 

FF. Inflorescence composed 
of long - peduncled 
cymes .... -19. Douglasii 

FFF. Inflorescence denser, 

vertically spicate ...20. Scouleri 

1. péndula, Linn. Trailing, branched annual, with 
flesh-colored or rosy fls. which become pendulous when 
their beauty is past: plant pubescent: Ivs. lanceolate: 
tls. solitary or in pairs in the axils; calyx 10-nerved, 
not bladder-like after anthesis, but constricted at the 
apex in fruit; petals emarginate: seeds kidney-shaped. 
Mediterranean region. B.M. 114.—Var. rubérrima is of- 
fered; also varieties with single and double rose-col- 
ored fls. R.H. 1884, p. 113. Var. compacta is offered. 
Gt. 49, p. 555. A good bedding plant. 

2. viscosa, Pers. Biennial, viscous-villous: lvs. un- 
dulate: racemes verticillate; peduncles opposite, 1-3- 
fld.; petals bifid. June, July. Eu., N. Asia.—Accord- 
ing to Ellwanger & Barry, var. pléna grows 1 ft. high 
and has bright rose double flowers. Use basal cuttings. 

3. Arméria, Linn. Sweer WILLIAM. CaTCHFPLY. Fig. 
2328. Annual, 1-1¥% ft. high, with many-fld. panicles of 
pink, rosy or white fls.: glabrous except for the wide 
sticky bands below the nodes at the top of plant: Ivs. 
ovate: fls. borne in corymbose panicles; calyx tubular- 
club-shaped, 10-nerved; petals eiarginate, appendaged. 
Southern Europe.—Var. alba, Hort., is also popular. 

+. compacta, Fisch. Much like S. Avmeria but bien- 
nial, with more compact inflorescence, longer fls., pet- 
als acute and entire at apex, and a more easterly geo- 

graphical range. E.Eu., Asia Minor. L.B.C. 17:1638. 
—8S. compacta of some tradesmen is likely to be a com- 
pact-growing variety of S. pendula. 

5. Pumilio, Wulf. Piamy Carcuriy. Dwarf peren- 
nial, with linear lvs. and solitary, rose-colored fis.: 
height a few inches: calyx faintly 20-nerved, inflated 
after anthesis, wholly green or wholly “chocolate-erim- 
son”; petals “undivided,” according to Williams, but 
prettily wavy-lobed in Gn. 11:55. Austrian Alps.—A 
rare and choice plant. Niven says it has hard woody 
roots which are easily damaged in transit, and there- 
fore those who wish the species should secure seeds. 
Woolson advises a sunny position and rich sandy soil. 

6. maritima, With. Seasrmpe CaTcuriy. Trailing 
perennial, with numerous white fls. borne on few-fid. 
stems. It has larger fis. than S. inflata, with fewer 
fis.on a stem, and the petals not so deeply cut at the 
apex, and 2 small scales at the base of each petal: lvs. 
various: calyx 20-nerved, inflated after anthesis. Eu. 
Gn. 57, p. 372.—The seaside plants are said to be more 
glaucous than those from the Alps. Var. rosea, Niven, 
is said to have a less rambling habit and rose-colored 
fils. Origin unknown. This desirable form seems un- 
known in America. Var. pléna, Hort., has fewer fis. 
than the type but they are much larger, extremely 
double and remain in bloom longer. Niven says, "This 
variety makes a lovely rock plant, and ought always to 
be placed in such a position that its stems, borne down 
by the weight of blossoms, may hang over the ledge of a 
rock; otherwise, if planted in a border, they get be- 
sprinkled with soil after every shower of rain.” Niven 
adds that this variety produces no seed and is more 
easily propagated by cuttings than by division. Gn. 11, 
p. 12; 57, p. 126. 

7. acaulis, Linn. CusHion Pink. Moss Campion. 
Moss-like, tufted perennial about 2 in. high, with red- 
dish purple fls. about % in. across, borne one on a stem. 
Rootstock much branched: branches short, covered with 
remains of old lvs. and crowned by dense, spreading 
clusters of short, green linear lvs., from the center of 
which arise the fl.-stalks: calyx campanulate, glabrous; 
teeth obtuse; petals obovate, slightly notched, with a 
small scale at the base of the blade. May-Aug. L.B.C. 
6:568.— According to Niven, this species is readily in- 
creased by division or by seeds, which it produces spar- 
ingly. The fls. have a tendency to become dicecious. 
There is a white variety with somewhat smaller fis. 
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8. petriea, Walldst. & Kit. Tufted subshrub, 4 in. 
high: Ivs. linear: tls. small, solitary; calyx club-shaped ; 
petals bifid, with a bifid appendage, and ciliate on the 
claw, Caueasus.—Fls. white, according to J. Woodward 
Manning. . 

9. Caucasica, Boiss. This and 8, Vullesia are peren- . 
nial, alpine, white-fld. plants 445 in. high, with the 
flowering stems laterally ascending from a terminal 
rosette of lvs.: the stems are 
usually 1-fld., sometimes 2-3- 
fld.: Ivs. oblong or lanceolate: 
calyx 10-nerved, not inflated 
after anthesis. Caueasus. For 
distinctions from S. Vallesia, 

see that species. 

10. vallésia, Linn. Swiss 
CATCHFLY. <A very rare 
plant found in the highest and 
most sterile parts of the Alps, 
differing from S. Cuuwcasiceu iu 
being glandular, rather than 
velvety, the stem-lvs. long, the 
fls. long-peduncled and the 
calyx more widely inflated. 

11. alpéstris, Jacq. ALPINE 
CATCHFLY.  Pereunial white- 
fld. plant 6 in. high, the fs. 
borne in panicles: stems 
tufted, diehotomous: fis. in 
corymbose panicles; calyx 
short, top-shaped to bell- 
shaped, 10-nerved, not enlarged 
after anthesis; petals 4-lobed 
at apex and provided with 2 
teeth at the base of each petul 
in the throat: seed cristate-cili- 
ate ontbe margin. Eastern Eu. 
—It forms a dense n 3 of un- 
derground stems and is easily 
prop. by division or seeds. One 
of the best. 

12. Schdfita, G. Gmel. Av- 
TUMN CATCHFLY. Woody- 
rooted perennial 6 in. high, 
with rosy fls. borne on stems 
which arise laterally from the 
rosettes of lvs.: lvs. obovate: 
fis erect; calyx 10-nerved, not 
inflated after anthesis; petals wedge-shaped, notched, 
bearing 2 scales at the base in the throat. June-Oct. 
Caucasus. B.R. 32:20 (fis. “purple”). F.S. 3, p. 286 C. 

13. Pennsylvanica, Michx. WuibLp Pink. Perennial, 
6-9 in. high, from a strong taproot aud with rose or 
white fls. in small, dense terminul cymes, viscid-pubes- 
cent: Ivs. mostly at the base, spatulate or oblanceolate, 
the 2 or 3 pairs of stem-lvs. much shorter and lanceo- 
late: petals appendaged, 2-lobed, the lobes dentute. 
April, May. Eastern U.S. B.R. 3:247. L.B.C. 1:41 (as 
S. incarnata).—Handsome. 

14. inflata, Sm. (S. Cuectbalus, Wibel). BLADDER 
CaMPION. BLADDER CaTCHFLY. Cow BELL. WHITE 
Ben. Perennial, 2-3 ft. high, with many-fld. panicles of 
white, drooping fils. about #4 in. across: plant branched, 
glabrous, glaucous or downy: Ivs. ovate, obovate or ob- 
long: calyx 20-nerved, inflated after anthesis; petals 
deeply cleft. Eu.,N. Africa, Himalayas.—This species 
is not advertised in America but is probably cult. here, 
possibly as S. maritima, of which it is considered by 
some a variety. S. inflata is said to be essentially erect 
instead of procumbent and the petals more deeply cleft. 
The young shoots are said to be eaten by the poor folk 
of England as a substitute for asparagus; they taste 
something like green peas. 

15. stellata, Ait. STaRRY CAMPION. Readily told by 
its fringed white and nodding fis. and lvs. in 4’s._ Per- 
ennial, 2-3 ft. high: Ivs. ovate-lanceolate, 2-3 in. long: 
fis. in an open panicle; calyx intlated; petals laciniate, 
unappendaged. Woods, Mass. to Neb., south Ga. to 
Tex. B.M. 1107. 

16. Virginica, Linn. FIRE PINK. Fig. 2329. Perennial, 
1-2 ft. high, with large crimson or scarlet fls., viscid- 

Silene Armeria ( 1s). 

SILPHIUM 1669 

pubescent: stem unbranched: Ivs. spatulate or oblanceo- 
late: fs. 1 in. or more across, loosely cymose, nodding 
or reflexed after anthesis; petals broadly lanceolate, 2- 
toothed at apex. N.Y. to Minun., south Ga. to Ark. 
B.M. 3342. Gn. 22, p. 375. 

17. Californica, Durand. Perennial, 4 in. to 4 ft. high, 
procuunbent or suberect, with large, deep red, scattered 
fis. and a taproot descending 2-3 {t.: stems several, 
leafy: Tvs. lanceolate or ovate-elliptic: fs. 1 in. or more 
broad; petals variously cleft, most commonly with 2 
broad lobes, flanked by 2 narrower ones, appencaged, 
Coast Range.—Offered by western collectors in JS81, 
but probably not in cult., though presumably a very 
distinct and desirable plant. This species scents to have 
been overlooked by Williams. 

18. Ménziesii, Hook. Perennial: stems weak, dichot- 
omously branched, 6-12 in. or more high: lvs. ovate- 

lanceolate: fls. white, “very small for the genus” (not 
ordinarily exceeding 6-8 lines in diam.), borne in the 
forks of the branches and forming a leafy inflorescence; 
petals white, 2-cleft, commonly but not always unap- 
pendaged. Rocky Mts. and Pacifie slope.—Offered in 
1881 by western collectors but probably not cultivated. 

19. Douglasii, Hook. Perennial, 1 ft. or more high, 
with white or pink fs. borne mostly in Jony-peduneled, 
3-fld. eymes: stems very slender, decumbent: lvs. re- 
mote, linear, 2-3 in. loug; petals 2-lobed, appendaged. 
June-Sept.—A common and polyworphous species in 
western N. Amer. Robinson describes 6 botanical va- 
rieties with no important floral differences. S. Douglasii 
is still found in one eastern catalogue. Var. Macounii, 
Robinson, was offered in 1881 under its synonym WS, 
Lyalli, Wats. 

20. Scotleri, Hook. Perennial, 144-2). ft. high, with 
white or purplish fls.: root stout: stems unbranched: 
Ivs. narrowly oblanceolate: inflorescence 6-8 in. long, 
verticillately spicate: petals bifid, appendaged, Moun- 
tains of Oregon and north.—Otfered in 188] by western 
collectors, 

S. orientalis, Mill., is an old name which is not accounted for 
by Williams, DeCandolle, Boisser, Nicholson, Mottet or Voss. 
According to Thorburn & Co., it is a hardy perennial, 2 ft. high, 
with rose-colored ftls., which may be readily grown from seed 
in any light, loamy soil. W. OM. 

SILK COTTON TREE. Sce Bombur and Pachira. 

SILK FLOWER. 

SILK OAK. Grevillea robusta. 

Albizzia. 

SILK TREE. Albizziu Julibrissin. 

SILK VINE. Periploca Greca. 

SILKWEED. Asclepias. 

S{LPHIUM (from the Greek name of an umbelliferous 
plant of northern Africa). Compdsite. Rosin-wkeEb. 
A genus of 11 species of tall-growing hardy perennial 
herbs native of the U. 8., with somewhat coarse leaves 
and rather large, sunflower-like heads of flowers which 
are yellow, except in one species: heads many-fld.: 
involucre of thick, somewhat foliaceous bracts: ray-fis. 
or at least their ovaries in more than 1 series, fertile, 
and with elongated exserted deciduous ligules: akenes 
much flattened, falling free or only with the subtending 
bract. Silpbiums are of easy culture in any good soil. 
They require full sunlight and are propagated by divi- 
sion or seed. 

A. Foliage much cut. 

laciniatum, Linn. Compass PLantT. Stem about 6 ft. 
high, leafy at the base, much less so above: lvs. 1 ft. 
long or more, once or twice pinnately parted, the lobes 
oblong or lanceolate: fl.-heads several, sessile or short- 
peduneled, 2-5 in. across; rays 20-30. July-Sept. 
Western prairies. B.B. 3:408. 

AA. Foliage not cut. 

B. Stem-lus. small, 

terebinthinaceum, Jacq. PRAIRIE Dock. Stem about 
6 ft. high: lvs. nearly all basal, usually 1 ft. long, ovate, 
cordate, dentate: fl.-heads 114-3 in. across; rays 12-20. 
July-Sept. Western prairies. B.B. 3:408. 
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BB. Stem-lus. large. 

c. Lvs. connate-pertoliate. 

perfoliatum, Linn. Cup PLANT. Stem square, usually 
dentate, branched above, about 6 ft. high: lvs. thin, 
ovate or deltoid-ovate, the lower contracted into mar- 
gined petioles, the upper opposite, connate-perfoliate: 
fl.-heads 2-3 in. across, with 20-30 rays. July, Aug. 
Western prairies. B.B. 3:406. 

2329. Silene Virginica (x 4). (See page 1669.) 

cc. Les, petioled or simply sessile. 

integrifolium, Michx. Stem 2-6 ft., obtusely 4-angled 
to terete: lvs. lanceolate-ovate to ovate-lanceolate, oppo- 
site: fl.-heads 1-2 in. across,with 15-25 rays. Aug.,Sept. 
Western prairies. B.B. 3:407. F. W. BaRcLay. 

SILVER BELL TREE, Zalesivu. §, Bush, Anthy/lis 
Barba-Jovis, 8. Tree, Leucadendron ; also Blweugnus. 
8. Weed, Potentillu anserina. 

SILYBUM Marianum, Gaertn., Blessed or Holy 
Thistle, is sometimes grown in old European gardens 
for ornament, and also for the edible heads, roots and 
leaves. It is a large fld. thistle 2-4 ft., perennial. 8S. 
Europe. Known also as Curduus Marianus, Linn. 

SIMMONDSIA (named for the naturalist, F. W. Sim- 
monds). Muphorbidcew., A monotypic genus differing 
from Buxus in the numerous stamens and one-seeded 
earpels: dicecious: rudiment of pistil absent from the 
staminate fls. 

Califérnica, Nutt. A much-branched shrub with small, 
sessile, entire, coriaceous, oblong-lanceolate Ivs.: stami- 
nate fls. clustered and the much larger pistillate fis. 
single in the axils. Dry sand hills of southwestern U.S. 
—sSometimes cult. for the oil of the seeds, used as a hair 
tonic. Cult. in 8. Calif. J.B. 8. Norton. 

SIMPLER’S JOY. 

SINAPIS. 

See Verbena. 

Included under Brassica. 

SISYRINCHIUM 

SINNINGIA (after Wilhelm Sinning, gardener at the 
University of Bonn). Including Rosanowia. Gesner- 
deew, A genus of about 16 species of Brazilian tuberous 
herbs. The generi¢ characters of Sinningia are: pubes- 
cent or villous herbs from a tuberous rhizome: lvs. op- 
posite, usually large, petioled, the floral ones reduced 
to bracts: fls. usually large, solitary or fascicled, in the 
axils, pediceled; calyx-tube shortly and broadly turbi- 
nate, adnate, 5-angled or 5-winged, the limb foliaceous, 
broadly 5-cleft or parted; corolla-tube nearly equal at 
the base or the posterior gibbous, long or broadly cylin- 
drical, the upper part swollen or bell-shaped; lobes 5, 
spreading, or the 2 posterior smaller; stamens included, 

attached to the tube of the corolla; anthers broad, the 

cells confluent at the apex: glands of the disk 5, dis- 
tinet, or the 2 posterior more crowded together or con- 

nate: ovary half inferior; style dilated at the tip: 

stigma concave, entire or slightly 2-lobed. The genus 
includes the florists’ Gloxinia, which is properly Sin- 
ningia speciosa, Hiern., but which is treated in this 
book under Glorinia, Other than this species, the Sin- 
ningias are little known horticulturally. Culture as for 
Gloxinia. 

conspicua, Benth. & Hook. (Rosandwia conspieua, 
Regel). Root tuberous: stem 1 ft. high: lvs. ovate- 
oblong, short-acuminate, somewhat heart-shaped at the 
base and dentate: fls. yellow, paler on the outside, 
marked on the lower part of the tube with purple dots 
and lines; caiyx-tube entirely united with the ovary, 
equally 5-parted, the segments lanceolate, spreading; 
corolla-tube obliquely and narrowly campanulate, swol- 
len and recurved at the base; glands of the disk 2: cap- 
sule l-celled: seeds many. 

ornata, Benth. & Hook. (Rosandwia orndta, Van 
Houtte). A hybrid of the above species with a garden 
variety of Gloxinia with flowers of a bright red; the re- 
sult is a plant resembling S. conspicua, but differing in 
having the leaves tinted on the veins and petioles with 
purple and in having a somewhat more elegantly shaped 
flower, pure white with purple lines on the outside of 
the corolla-tube and the inside of a yellowish green, 
lined with purple. F.S. 23:2423. 

Rosandwia Hansteini, Hort. John Saul, is apparently not 
known to botanists. F. W. Barcuay. 

SIPHOCAMPYLUS (siphon, tube, and kampylos, 
eurved; referring to corolla). Lobelidcea, About 
100 tropical American herbs and shrubs, with long, 
showy tubular fls., red, orange or purplish in color and 
borne singly on long peduncles: bracts absent or rarely 
2 very small ones. About 10 kinds are cultivated in 
European warmhouses, and propagated by cuttings. 
Allied genera are discriminated under Isotoma. 

betulefolius, G. Don. Height 2-3 ft.: stem woody at 
base: branches rounded: lvs. alternate, petiolate, 3-4 in. 
long, cordate, acuminate, doubly serrate, nearly gla- 
brous: peduncles 1-tld., as long as the lvs., thickened 
upwards: calyx-segments long awl-shaped, with a few 
notches; corolla 2 3 in. long, tube vermilion, limb 

yellow. Brazil. B.M. 2973.—Tender perennial, not 
cult. in America, but interesting as one supposed par- 
ent of Centropogon Lucyanus ; itself of little value. 

W. M: 

See Clerodendron Siphonanthus. SIPHONANTHUS. 

SISSOO TREE. Dalbergia Sissoo. 

SISYRINCHIUM (an old Greek name first applied to 
some other plant). Jriddece@. SATIN FLOWER. BLUE- 
EYED Grass. Rusu Liny. About 60 species of American 
perennials, usually with fibrous roots, grass-like, nar- 
row or terete Ivs. and simple or branched stems often 
flattened and winged, bearing clusters of usually blue 
or yellow fls. subtended by two spathes: perianth 
nearly flat or bell-shaped; segments 6, nearly equal, 
obovate or oblong; stamens inserted on the base of the 
perianth; filaments more or less connate: ovary sub- 
globose to turbinate, 3-loeculed, 3-valved. The species 
are of easy culture in any good garden soil. Useful in 
the wild border, where hardy. 



SISYRINCHIUM 

A. Ils. yellow. 

B. Stem leafless. 

Californicum, Dryand. (Maneu 
Gawl). A half-hardy perennial: stem 114 ft. high, 2 
lines through, broadly winged: Ivs. many, shorter than 
the stem, about ty in. broad: spathe 3-6-Ad.: segments 
ot perianth yellow, lined with brown, ty in. long: capsule 
oblong. Calif. to Ore. B.M. 983.—Swampy grounds. 

Califérniea, Ker- 

BB. Stem leaf-bearing. 

c. Lhe stem slightly 2-cdyed. 

tenuifolium, Humb. & Bonpl. A half-hardy perennial: 
roots fleshy, fibrous: stem ',-1 ft. high, often branched 

low down: Ivs. subterete or uarrowly linear: spathes 
s-4-tld.; segments of perianth pale yellow, ty in. long. 
Mts. of Mexico. B.M. 2117, 2313. : 

cc. The stem broadly winged, 

convolitum, Nocea, A tender perennial: root fibrous, 

slender: stem about 1 ft. high, usually forked: Iws. 
linear: spathes 3-4-fld.: semments of perianth yellow, 

yeined with brown, 2 in. long. Tropical Amevica. 1 

AA. Fils. purple, blue or white. 

B. Slew terete. 

grandiflorum, Donel. (8. Dotylusii, A. Dietr.). A 
hardy perennial: root fibers slender, long: stem simple, 
about 1 ft.: lvs. short, sheathing the lower part of the 

stem: fls. 2-3, cernuous; perianth-segments bright pur- 
ple, rarely white, #4 in.long. May, June. Northwestern 
U.S. BM. 3509. B.R. 16:1364/—This is possibly the 
ene species in the trade. Var. album is also 
oftered and is equally desirable. 

BB. Stem flat. 

c. Spathes equal in length. 

graminoides, Bicknell (S. d@uceps, S.Wats., not Cay.). 
A hardy perennial: stem winged, about 1 ft. high, usu- 
ally terminating in 2 unequal branches, subtended by a 
leaf: Ivs. nearly equaling the stem, grass-like, 1-3 lines 
wide: spathes about 1 in. long, 2-4-fld.; pedicels longer 
than the spathes: fls. blue, ‘4 in. across. April- 
June. Eastern U.S. B.B. 

ce, Spathes very unequal in length. 

angustifolium, Mill. (S. d@neceps, Cav. NS. Bermudi- 
duum, Authors). A hardy perennial: root-tibe 
stem about 1 ft. high, 1‘ lines through, with 2 elus- 
ters on long-winged peduncles: Ivs. linear, shorter than 
the stem, 1-11, lines wide: spathes 1-4-fld., about 1 in. 
long: pedicels. about 8 lines long. May-Aug. Me. to 
Va., west to Colo.—Var. béllum (8. béllum, Wats.). 
Stems more narrowly winged, usually without any leaf 
below the fork: spathes shorter: pedicels longer, Calit. 
and New Mexico. Var. mucronatum (8. mucrondtion, 
Michx.). Stems not branched, usually leafless, ending 
in a sessile cluster overtopped by a linear bract. Rocky 
Mts. and British North America. F. W. Barcuay. 

1:453. 

SITOLOBIUM is referred to Dieksénia cieuiaria, 
Swz., a handsome, strong-growing tropical American 
fern with Ivs. 4-8 ft. long, bipinnate, papery, light 
green; petioles hairy; lower lfts. 1-1). ft. x ‘» ft. 

SIUM (from Sion, old Greek name used by Dios- 
corides). Umbellifere. Four widely scattered herbs 
with pinnate foliage and small white fls. borne in com- 
pound umbels. Glabrous plants: leaf-segments dentate: 
petals inflexed at the tip. For 8 sarum, see Shirret. 

8. latifolium, Linn., the Water Parsnip, is a Brit- 
ish species sometimes naturalized in English wild gar- 
dens, especially in damp woods. Like FPerula and cer- 
tain other umbelliferous plants, it is valued more for its 
stately habit and handsome foliage than for its flowers. 

WM 

SKIMMIA (Japanese Skimmi, meaning a hurtful 
fruit). 2utdcew. Ornamental evergreen shrubs with 
alternate entire leav small white flowers in terminal 
panicles and showy bright red berry-like fruit. They 
are tender, not being reliably hardy as far north as 
Washington, D. C. Handsome shrubs for borders of 
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evergreen shrubberies and especially valuable for plant- 
ing in cities, as they belong to the best smoke-enduring 

evergreen shrubs; they are particularly beautiful when 
covered with their bright red fruits, which are retained 
through the whole winter if not eaten by birds. In the 
greenhouse two crops of berries on aw plant may be seen 
occasionally. The Skimmias are of rather slow growth 

and thrive best in a sandy lowmy soil, but also grow 
well in strong clay; they prefer a partly shaded situa- 
tion, On account of their handsome fruits they are 
sometimes cult. in pots ina sandy compost of peat and 
Jom. As the Skiminias are polygamous and mostly 
unisexual, if will be necessary to plant staminate plants 
among the pistillate ones to secure well-fruited speci- 
wens, Prop. by seeds sown in fall or stratified and by 
euttings under glass with gentle bottom heat. Willisan 

Scott writes: “Seeds sown in the fall and grown along 
in a eoolhouse during winter can be planted out in a 
good lowam the following spring, when they will make a 
Vigorous growth, and ean be lifted the following Octo- 

ber. Their red berries muke them very desirable 
Christmas berry plant.” 

Three species from the Himalayas to China and Ja- 
pap. Glabrous shrubs: Ivs. dotted with translueid 
glands: Hs. polygwumous or dicecious, the staminate fra- 
grant and in large panicles vals and petals 4-5; sta- 
mens 4-5; style with 2 obed stigma: ovury 2-5 loculed: 
fr. a drupe with 2-4 one-seeded stones. 

Japonica, Thunb. (S. oblata, Moore. S. fragrans, 
Carr. S. fragrantissima, Hort.). Shrub, 5 ft. high: 
lvs. crowded at the ends of the branchlets, short-peti- 
oled, elliptic-oblong to oblong-obovate, narrowed at both 
ends, obtusely pointed, bright or yellowish green above, 

yellowish green beneath, 3%o-5 in. long: panicles 2-31, 
in. long: fls. polygamous, usually 4-merous, yellowish 

asa 

white: fr. toral-red or bright searlet, subglobose and 
somewhat angular, +4 in. across. Spring. Japan. S.Z. 
1:68. -G.C. TL, 25, he 244; IIT. 5, p. 521, ‘a Gn. 7, p. 
183; 35, p. 480; »p. 133. JA. TD. 30, p. 525. RH. 
1869, p. 259; 1880" p. F. 1865, p. iol. —S. fragrans 
and frayrantissima are names of the staminate plant; 
S. oblata of the pistillate. Var. ovata, Carr., has larger 
and broader lvs. R.H. 1880, p. 58. Var. Veitchi, Carr., 
has obovate lvs. and perfect fls. R.H. 1880, p. 58. 

Fortunei, Mast. (S. Japénica, Lindl.). Similar to the 
preceding but of dwarfer habit: lvs. lanceolate or ob- 
long-lanceolate, acuminate, dark green above, light 
green beneath, 34-10 in. long: fls. white, in oblong- 
ovate panicles, usually perfect: fr. obovate, dull crim- 
son-red. Pune, China. G.C. II. 25, p. 245 (as 8. ob- 
lata); TIT. 5, p. 525. The following as 8. Japonica: 
B.M. 4719; “bp 8.7, pee Guo t pe Ie wad 8, ps. 519s 
R.H. 1869, p. 259, and 1880, p.56. This species fruits 
more freely than the preceding. Var. rubélla, Rehd. 
Peduneles, pedicels and buds reddish; staminate form. 
R.H. 1874:311; 1885, p. 189.) Var. argéntea, Nichols., 
has the lvs. bordered with white. A hybrid between 
this and the preceding species is probably S. intermédia, 
Carr., with narrow oblong-elliptic Ivs. dark green above 
To this hybrid belong also S. Foremani, Hort., with lan- 
ceolate or oblanceolate yellowish green Ivs. and subglo- 

and obovate fr. on the same panicle (G.C. III. 
E 3) and S. QMdgersi, Hort., with similar but deep 
green Ivs. and globose squarish fruit. 

S. Laureola, Sieb. & Zuee. Shrub, 5 ft. high, of a strong aro- 

matie odor when bruised: Ivs. narrow-oblong to obovate, acute 
or aeuminate, bright green: fis. 5-merous. Himalay 

ALFRED REHDER. 

SKIRRET (Siw Sisarwn, Linn.) is a vegetable of 
minor importance the roots of which are used like salsify 
or oyster plant. It is a hardy, perennial, umbellifcrous 
herb, native to eastern Asia. It grows 3-4 ft. high, has 
pinnate foliage and small white fils. in compound umbel 
The roots grow in large clusters, something like those 
of a sweet potato or dahlia, but they are much longer, 
more cylindrical and somewhat jointed. The roots have 
a sweet and slightly floury taste and if well grown are 
tender. The chief objection to this vegetable is the 
woody core, which must be removed before cooking, as 
it is not easily separated from the fleshy part at the 
table and detracts from its quality. The thickness of 
the core varies greatly, no matter whether the plants 
are propagated by seed, offsets or division of roots. 

bose 

3; 
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Skirret belongs to a moisture-loving genus, and needs 
a rich soil. The seeds may be sown in autumn or 
spring and the plants yield well the first season. For 
European practice Vilmorin recommends that the seed- 
lings be grown in a seed-bed until they have made 

4 or 5 leaves and then transplanted into permanent 
quarters. Sow the seed in drills half an inch deep, aud 
thin out the seedlings to 8 inches in the row. The roots 
may be jeft outdoors in the ground all winter, but others 
advise storing them in sand or earth. W. M. 

SKIRRET 

SKULL CAP. Scutellaria. 

SKUNK CABBAGE. Spuathyema fetida. 

SLIPPER FLOWER or SLIPPERWCOEP?:. 
laria. 

Caleeo- 

SLIPPER, LADY’S. Cypripedium. 

SLIPPERS, BABIES’. Lotus corniculatus. 

SLOE. Prunus spinosa. 

SMELOWSKIA (Prof. T. Smelowskia, botanist of St. 
Petersburg, died 1815). Crucifere. About + species of 
alpine plants with small white or yellow, 4-petaled 
flowers: sepals short, lax, equal at base: pod somewhat 
shortish, narrowed at both ends: seeds few, arranged 
in 1 series: Ivs. 1-2-pinnatisect: fls. racemose: bracts 
none. 

calycina, C. A. Meyer. Low, tufted perennial, very 
variable in foliage: Ivs. soft, usually deeply pinnatifid, 
with 2 or several pairs of linear to obovate, obtuse seg- 
ments and a terminal one: rarely « few lvs. entire: 
racemes at first dense and subcorymbose, but elongat- 
ing in fruit: fls. white or nearly so; petals about 2 lines 
long. Arctic regions. Recommended by some per- 
sons for rock gardens, but it does not seem to be 
advertised in America. W. M. 

SMILACINA (resembling smilax). Lilidcew. Fase 
SoLomon’s SEAL. About 25 species of hardy perennial 
herbs of the temperate regions of North America and 
Asia, with rhizomes (Fig. 2330) and simple leafy stems 
bearing terminal panicles of small usually white or 

i | 

2330. Rootstock of Smilacina racemosa (X )s). 

The figures designate the position of the stalks in the different years. 
Between each of the figures or scars is a year’s growth. 

greenish white flowers: perianth of 6 equal spreading 
segments; stamens 6, inserted at bases of the perianth- 
segments: berry globular or nearly so, 3-celled. 

Smilacinas are of easy culture in any good soil. They 
prefer a rich loam in a moist but not wet, partly shaded 
place. They are handsome plants both in foliage and 
flower. S. racemosa is probably the most attractive. 
The plants may be forced slowly for bloom in the late 
winter and early spring. 

SMILAX 

A. Fruit red. 

B. Plant with 2-4 leaves. 

trifoliata, Desf. Rootstock slender: stem 2-15 in. 
high: lvs. sessile, oval to oblong-lanceolate, 2-5 in. 
long: fils. in a simple raceme, few to several: berry 
14 in. through. Bo id moist soil in the northern U. 
S. and Asia. B.B. 1:430. 

BB. Plant with many lus. 

racemosa, Desf. Figs. 2330, 2331. Rootstock rather 
stout: stem 1-3 ft. bigh: lvs. 3-6 in. long, oblong-lan- 

ceolate or oval, sessile or nearly so: fls, nunierous, in 

a panicle: berry 14 in. through. In shaded or partly 
shaded places throughout the greater part of the U.S. 
B.B. 1:429. A.G. 13:519. 

AA. Fruit black, or green and Ulack. 

B. Pedicels 2-7 lines long. 

sessilifolia, Nutt. Rootstock 
high, slender: Ivs. 2-6 in. long, lanceolate, acute, flat 
and spreading: raceme open, sessile or short-peduncled: 
berry 3-5 lines through. Early summer. Pacific states. 

slender: stem 1-2 ft. 

BB. Pedicels 1-2 lines long. 

stellata, Desf. Very near to 8. sessilifolia: Iws. usu- 

ally folded and ascending : raceme shorter and more 
crowded. May, June. Moist soil, throughout the greater 
part of the U.S. BB. t2300, F. W. Barcuay. 

SMILAX (ancient Greek nume). Lilidcew. A genus 
of about 180 species very widely distributed over the 
world, usually woody climbers, which ascend by means 
of the coiling appendages of the petiole; sometimes 
shrubs or rarely herbaceous perennials, with slender 
twigs: rootstocks usually large and often tuberous: 
lower lvs. reduced to scales; the upper simple, 3 or 
rarely several-nerved, often evergreen: fis. usually nu- 
merous, rather small, dicecious, in axillary, sessile or 
peduneled umbels: pedicels nearly equal in length : 
berries usually globose, 1-4-seeded. 

There are 17 species native of the U. S8., nearly all of 
which are useful wild garden plants, having glossy at- 
tractive foliage. The last three noted below have been 
offered by collectors. For Smilax of florists, see dAs- 
paragus medeoloides. 

A. Lus. usually variegated. Exotic species. 

B. Plant climbing. 

argyréa, Lind. & Rod. Tender foliage plant: stem 
wiry, slender, armed with short, stout thorns: lvs. lan- 

ceolate, becoming 8-10 in. long, dark green, 
blotehed with gr 3-nerved, short - petioled. 
Bolivia. I.H. 3$ 2.—According to G.F, 8:305 
the above species is a robust healthy plant 
doing well in a moderate temperature and 
quickly forming ornamental specimens. It 
should be given a rich, fibrous soil and a light 
and sunny position. It may be propagated by 
half-ripe cuttings of the side shoots with 2-3 
eyes inserted in a moderately warm bed. 

BB. Plant partially climbing. 

aspera, Linn. A half-hardy shrub often 
somewhat scandent, unarmed or with spines: 
lvs. ovate-deltoid or lanceolate, 144-6 in. long, 
usually blotched with white, 5-9-nerved: fis. 
white, sweet-scented, in many-fld. umbels: ber- 
ries 4 in. thick, usually 3-seeded and, accord- 
ing to J. D. Hooker, bluish, while Franceschi 
mentions them in his catalogue as shining red. 

S. Eu. to India. Gn. 28, p. 615. 

AA. Lvs. green. Native species. 

B. Stem herbaceous. 

herbacea, Linn. A hardy perennial with a somewhat 
procumbent or climbing branched annual stem 4-6 ft. 
high, unarmed: lvs. ovate to lanceolate acute to cuspl 
date, obtuse or cordate at the base, long-petioled, 7-9- 
nerved: umbels 15-80-fld., long-peduncled: fis. carrion- 
scented when open: berry bluish black, 14 in. thick. 
Apr.-June. In woods or fields throughout the greater 
part of the U.S. B.B. 1:439, 
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BB. Slem woody. 

c. Foliage evergreen. 

laurifélia, Linn. Stem stout, high-climbing, armed 
with straight prickles: branches angled, mostly un- 
armed: Ivs. leathery elliptic or oblong-lanceolate, 3- 
nerved : umbels 6-30-fld., on sbort, stout peduncles: 

N.J., south and west to Ark. k, ovoid. berries blac 

2331. Smilacina racemosa (* }3). 

ce. Foliage deciduous. 

Walteri, Pursh. Stem climbing, angled. prickly be 
low: branches unarmed: lvs. ovate to ovate-lanceolate 
obtuse or abruptly acute, 5-7-nerved: umbels 6-15-fld., 
on short Saag berries coral-red or rarely white. 
Wet soil, N. J. to Fla. west to Mississippi river. B.B. 

1:442. F. W. Barcuay. 

SMOKE TREE. Rhus Cotinus. 

SMUT. A prevalent disease of many cultivated cereal 
grasses and other plants caused by the attack of a 
fungus of the class ustilaginew, sometimes producing 
swellings on various parts of the host, the swellings 
being eventually filled with brownish or blackish spores 
known as chlamydospores, which emerge, as a fine dust- 
like powder, when the outer membrane of the hyper- 
trophic tissues bursts or cracks. The smut on Indian 
corn may be taken as typical. The disease usually ap- 
pears first on the leaves, afterwards at the junction of 
leaf-sheath and blade: finally the ear of corn is attacked, 
and the tasse]l. On the leaves blisters are found; on 
the ear, large, whitish polished swellings appear. As 
the spores mature, the swellings become darker in 
color, and the inelosing membrane finally ruptures, ex- 
posing the dark olive-green mass of spores. Unlike 
most other cereals, maize can be inoculated at any age. 
Several smuts have been described; viz., loose smut 
of oats (Ustilago aven@), maize and teosinte smut 
( Ustilago zew), stinking smut of wheat ( Tilletia tritic?), 
rye smut (Uvrocystis occulta), onion smut (Uyrocystis 
cepule), and colehicum smut (Uyrocystis colchict). For 
an account of the grain smuts, see Swingle. Farmers’ 

Bull. 75,U.S. Dept. Agric. Jou~ W. HARSHBERGER. 

SNAILS. See Caterpillars and Worms. 
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A form of Cucumis Melo. 

SOBRALIA 

SNAKE CUCUMBER. 

SNAKE GOURD. 

SNAKEHEAD. 

See Trichosanthes. 

Chelone. 

SNAKEROOT. Black 8. Cimicifuga racemosa and 
Saniewla Marilandica, Button 8. Liatris. Canadian 
S.is Asarum. Seneca 8. Polyyala Senega. White 8. 
Lupatorium agerateroides. 

SNAKE’S BEARD. 
Hermodaetylus. Snake's 
Meleagris, 

SNAKE'S MOUTH. Pogonia. 

SNAKE’S TONGUE. 

SNAPDRAGON is clitirrhinim. 

SNEEZE WEED. JZvleninm. 

SNEEZEWOOD. Sce 

SNEEZEWORT is 

SNOWBALL TREE. 

Ophiopogon, Snake's Head Iris, 
Head Lily. Fritillaria 

Oplhioglosstm. 

Plrorylon. 

Achillea, 

Viburnum Opulus. 

SNOWBERRY. Consult Chiocoeca and Chiogenes; 
also Symphoricarpits. 

SNOWDROP. See Galanthus. 

SNOWDROP TREE. JHalesia. 

SNOWFLAKE. Leweojum. 

SNOW FLOWER. 

SNOW GLORY. 

SNOW-ON-THE-MOUNTAIN, 
nata. 

SNOW PEAR. Pyrus wivalis. 

SNOW TREE. Pyrus nivalis. 

SNOW WREATH. 

SOAP BARK TREE. 

SOAP BERRY. 

Chionanthus. 

Chionodora, 

Buphorbia margt- 

Neviusia Alabamensis. 

Quillaja Saponaria. 

Sapindus. 

SOAP BULB. Chlorogalum. 

SOAP-PLANT. See Chlorogalum. 

SOAPWORT. Suaponaria officinalis. 

SOBOLEWSKIA (after G. Sobolewski, Russian bota- 
nist). Cruciferw. About 2 species of Asiatic annual or 
biennial, erect, branching herbs, with long-petioled, 
roundish, coarsely serrate leaves and white flowers 
borne in numerous corymb-like racemes: silique cla- 
vate, compressed or nearly terete, curved, coriaceous, 
inflated at the apex, l-celled, 1-seeded. 

clavata, Fenzl. Basal lvs. reniform-cordate, the up- 
per nearly sessile: silique 2%» lines long by 114 lines 
wide. May.— — Offered by John Saul in 1893. 

F. W. Barcuay. 

SOBRALIA (after Fr. Mart. Sobral, a Spanish bota- 
nist). Orchiddcew. This is a genus of extremely hand- 
some orchids with a very distinet habit. The plants 
have slender, reed-like stems clothed with leaves 
throughout their entire length. The stems are tufted, 
forming bushy plants varying in height according to 
the species. The flowers are among the largest of the 
orchids, those of S. macrantha attaining a diameter of 
9 in. across the sepals. They are, however, very fuga- 
cious, fading a few days after opening. Lys. with 
sheathing bases, plicate-venose: fis. membranaceous, 
few, in short, terminal racemes, or solitary; oe and 
petals spreading: labellum convolute around the column, 
terminal portion large, undulate, often fimbriate, smooth 
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or with longitudinal ridges; column slender; pollinia 
8. About 30 species, inhabiting the mountains of 
Mexico and tropical America. The following account 
couiprises the species that appear to be in the American 
trade, but others are to be found in the collection of 
fanciers, as S. Liliastrum, Lindl., with large white 
yellow-veined fls.; S. Wilsoni, Rolfe. with large white 
fis. shaded with rose and spotted with purple; also 
various forms of S. macrantha, as vars. nana, pitr- 

purea and albida, HEINRICH HASSELBRING. 
Sobralias are charming orchids, and where room can 

be given to large plants they well repay the space and 
eare they require. Many of them, to be sure, are very 
fugacious in their blooming, some lasting only a day, 
but nearly all of them make up for this by a succession 
of flowers which is more or less rapid. The individual 
blossoms are of a size toequal almost any orchid flower, 
and quite as graceful in their general appearance—far 

SOBRALIA 

2332. Sobralia macrantha (X 14). 

more graceful than most Cattleyas even. Where space 
for large and bushy plants can be afforded, some of the 
Sobralias will prove most charming plants, having the 
double advantage of presenting in a well-grown plant 
not only beautiful blossoms but a subject which is thor- 
oughly good-looking as a foliage plant. They also have 
the added advantage of being, in most instances, of 
rather easy culture. Given a suitable soil and a liberal 
supply of water they are almost sure to grow and bloom, 
although they will do better if they are given their 
time for rest, when less water is allowed without per- 
mitting the material about the roots ever to hecome 
quite dry. 

The flowers of many Sobralias are very fugacious, 
some lasting only one day, but nearly all of the varie- 
ties make up for this fault by a succession of flowers 
more or less rapid through a blooming period of, in 
some instances, many weeks. In size the individual 
blossoms vary from that of an ordinary Callleya labiata 
to one searcely an inch and a half across, and the plants 
themselves present as great variety, ranging from such 
as S. fragrans, which grows less than a foot high, to 
that giant of the tribe N. Cattleya, whieh will reach a 
height of nearly ten feet. They also give as mueh yva- 
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riety in their coloring, ranging from a shade of laven- 
der which is almost a blue through different shades of 
purple to the rich claret color of S. Low/i, and from 
yellow to the purest white. F. J. Le Moyne. 

A. Fis. white (see also Nos. 4and G)..1. 
Aa. Fls. yellow, 

B. Height 2 tt 

BB. Height 1 ft 
AAA. Els, chiefly purple or v0se........- 

leucoxantha 

xantholeuca 
fragrans 

. Macrantha 

. Brandtie 
. Fenzliana 
. Holfordii 
. Cattleya 
. Lowii aie as Bore) eo 

1. leucoxdntha, Reichh. f. Stems tufted, 3 ft. high, 
spotted: Ivs. 4-6 in. long, lanceolate, acuminate: fs. 
6-7 in. across; sepals linear-lanceolate, spreading and 
recurved, white; petals shorter, oblong, undulate above, 
also pure white; labelum with a ventricose tube; limb 
large, circular, notched in front and the margin irregu- 
larly lobulate and wavy, throat golden yellow, with a 
few brownish stripes. Aug. Costa Rica. B.M. 7058. 
R.B. 23:205. J.H. IIL. 33:77. 

2. xantholetca, Reichb. f. Stems about 2 ft. high, 

tufted: Ivs. spreading and drooping, lanceolate, 6-7 in. 
long, with speckled sheaths: fs. solitary, lemon-yellow, 
with a deeper shade on the lip: sepals linear-lanceolate, 
spreading and recurved ; petals similar but shorter; 
blade of the labellum orbicular, crisp and undulate, 
margin crenate. Guatemala. B.M. 7332. R.H. 1890:12. 
G.C. IIL. 5:9. Gn, 22:366.—A species with flowers about 
as large as S. macrantha, but plants of more compact 
habit. 

3. fragrans, Lindl. A small species with stems about 
1 ft. high: lvs. 1 or 2, oblong-lanceolate, 4-5 in. long: 
fls. 2-3 on a long peduncle, about 2 in. long, pale sulfur- 
yellow ; sepals oblong, spreading; petals similar but 
erect; middle lobe of the labellum timbriate on the mar- 
gin and having many fimbriated crests. Columbia. 
B.M. 4882.—One of the smallest of the genus. 

4. macrdntha, Lindl. Fig. 2332. Stems tufted, reed- 
like, 4-7 ft. high, leafy all the way up: lvs. broadly lan- 
ceolate to oblong-lanceolate, long-pointed, 8-10 in. long: 
fis. several at the ends of the stems, rose-purple, with 
the front of the labellum deep purple; sepals linear- 
oblong, 4% in. long, reflexed and twisted; petals 
broader, oblong, wavy above; labellum 5 in. long, with 
the expanded portion almost circular, 3 in. across and 
2-lobed at the apex, very wavy; tube long, whitish with- 
in, with a yellow stain in the throat and several thin 
yellow ridges. May-July. Mexico and Guatemala. 
BM. 4446. F.S. 7:669. P.M. 14:241 (var.). GM. 
31:559. Var. Kienastiana (var. a/ba) has white fis. 

5. Brandtia, Krzl. Stems 3 ft. high: lvs. lanceolate, 
acuminate, 8 in. long: fls. purple-rose, paler outside, 
with the labellum darker and having a yellow disk; 
sepals linear; petals twice as wide; middle lobe of the 
labelum very broad, divided into 2 diverging. rather 
acute lobes; anther-bed with a long recurved horn on 
each side. Resembles a medium-sized S. macrantha, 
distinguished by the long horns of the column, and 
black spots (not hairs) on the leaf-sheaths. S. Amer. 

6. Fenzliana, Reichb. f. Stems slender: sheaths 
blackish, asperulate: Iwvs. oblong, acutish: fls. rose- 
colored; sepals oblong, acute; petals obovate-cuneate, 
three-fourths as long asthe sepals; labellum spreading, 
front portion ovate, notched, crenulate; horns of the 
column equaling the anther. Nicaragua.—Vavr. alba, 

Hort., has pure white flowers. 

7. H6liordii, Sander. Plants of dwarf habit: fis. rose- 
carmine, deeper in the lip, shading to whitish in the 
throat. Habitat not stated by Sander. 

8. Cattléya, Reichb. f. Stem stout: lvs. oblong, acu- 
minate, plaited, bearing several lateral clusters of 

strong, thick fils. of a firm fleshy texture, with purplish 
brown sepals and petals and a purplish lip, with a 
white column and three yellow lines over the center of 
the lip. Colombia. 
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Lowii, Rolfe. An imperfeetly known species in- 
troduced about 1892) from Colombia. It grows about 
1‘, ft. high and has fls, of a bright uniform purple. 

The following trade names are not accounted for: 
nifica.—S. Pratii.—s. virgindlis. 

HEINRICH HAssELBRING. 

meg 

SOIL. The soil is a superficial covering of the earth's 
crust, more or less well adapted to the growth of plants. 
It is usually only a few inches thick. Below this is a 
subsoil often dittering, especially in humid climates, 
from the soil proper in color, texture, or chemical com- 
position. A very striking definition las been suggested 
by Sir John B. Lawes, who considered the soil to be 
retten subsoil, and the subsoil rotting rock. The term 
soil is occasionally used in a more comprehensive way 
to include both the soil and the subsoil. 

The soil adapted to the growth of the higher plants 
consists of fragments of rocks or minerals, organic 
matter, soil solution, and a soil atmosphere. The 
mineral fragments vary in size from the finest clay 
particles to gravel and even boulders. The organie 
matter is derived from low organisms, from previous 
vegetation, or from growing plants; as also from stable 
manure, vod occasionally fish or animal matter added 
to the soil by man. The soil solution consists of water 
earrying dissolved substances derived from the soil 
grains and from the organie matter, as well as from 
fertilizing materials artiticially applied, and constitutes 
a nutrient solution from which the plant derives its 
mineral constituents. The soil atmosphere ditters from 
the ordinary atmosphere above the soil in being richer 
in carbon dioxid and nitrogen, and containing more 
water vapor aud less oxygen. 

In origin there are two main classes of soils: seden- 
tary soils, formed by the disintegration and decomposi- 
tion of rocks in place; and transported soils, including 
those of alluvial, glacial and wolian origin. The word 
alluvial is here used to include all water-transported 
material; the term is, however, frequently used in a 
more specific seuse to indicate the recent flood deposit 
of rivers. 

Soils are ¢lassified according to their origin and their 
mechanical and chemical composition and properties. 
Genetically, they are classified according to the rock 
from which they are derived, as granite soil, lime- 
stone; or according to the manner of their origin, as 
alluvial, lacustrian or drift. Mechanically, they are 
classified broadly into stony, gravelly, sandy, sandy 
loam, loam, clay loam, clay, adobe, blaek-waxy, or, 
according to some other physical property: chemically, 
into caleareous, humus, alkali, aud aveording to other 
striking chemical features. In the soil survey of the 
U.S. Department of Agriculture a loeal name is adopted 

for each type under which the specific characters are 
given; examples of this are Hartford sandy loam, Nor- 
folk sand, San Joaquin adobe, Glendale loess. 

The physical properties of soils concern the size and 
aegna Mea of the particles, and the relation of these 
to each other and to the organic matter; also the soil 
atmosphere, the soil moisture, and the physical forces 
of heat and gravitation, In these there is an intimate 
relation with physiography or the form and exposure of 
the surface of the land, as well as to climatology. 

There are undoubtedly constant physical changes 
going on in the soil, as well as chemical changes, which 
have much to do with the best development of vegeta- 
tion. The soil moisture may be looked upon as a 
nutrient solution dissolving its material from the diff- 
cultly soluble compounds in the soil and from fertilizers 
artificially applied. The amount of substances in solu- 
tion varies with the moisture content and with the way 
moisture is supplied to the soil. The dissolved sub- 
stances, naturally present in the soil or derived from 
fertilizers, influence the solubility of the soil compo- 
nents, rendering them more or less soluble according to 
their nature and existing conditions. It is probable 
that there is a normal weathering of the soil material 
which produces a certain concentration in the soil soln- 
tion which will be maintained onthe gradual withdrawal 
of nutrient material by the plant. However, this 
natural weathering is often not sufficient in amount to 
produce the yield and quality of crops desired, and this 
may be increased by methods of cultivation and fertili- 
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zition so that crops may annually remove larger quan- 
tities of uutrient substances without any particular 
exhaustion to the soil. 

It is certain that these nutrient materials do not ac- 
enmulate to any considerable extent in soils in humid 
countries, as they are Hable to be leached away and also 
to recombine, forming diffieultly soluble conipounds 

with the material of the soil grains. A soil is in good 
heart or good condition when the physical conditions, 
such as the water supply, soil atmosphere and tenipera- 
ture relations, are favorable, and when the weathering 
of the material is suflicient to furnish an abundant and 
constant nutrient solution in the soil moisture. 

One of the most potent agents in the weathering of 
soils is the organic material contained. This is unques 
tionably due largely to the amount of carbon dioxid 
formed, which renders many of the nutrient matters 
much more soluble. Moreover, the organic matter forms 
a culture medium for bacteria, ferments and the vari- 
ous organized and unorganized agents which assist in 
breaking down the organie material, and facilitate as 
well the weathering of the other soil components. Soils 
in general Lave remarkable power of absorbing on the 
surface of the soil grains vast quantities of carbon 

dioxid, ammonia and other gases, and of other nutrient 
mnaterials, which while soluble and aetually dissolved, 
do not readily diffuse out into the solution between the 
soil grains. 

The influence of fertilizers is therefore twofold: the 
direct addition of plant-food for the immediate use of 
plunts, and the action of the fertilizing components 
upon the solubility of the otherwise diffieultly soluble 
compounds in the soil. There are other offices which 
are very strikingly shown in the case of lime. This 
substance when in the form of either caustic or slaked 
lime corrects the acidity which is very often present in 
soils. It changes the strueture of soils. It renders 

some of the soil components much more soluble, espe- 
cially when the lime is in the form of the sulfate or 
gypsum, and it has undoubtedly a physiologieal role 
whieh enables the plant to assinilate larger quantities 
of other nutrient matters even in amounts whieh would 
be detrimental if the lime salt were not present in ex- 
cess. 

The principal objects of the cultivation of the soil are 
‘ure proper aration, to conserve the moisture sup- 
and to improve the drainage. The irrigation and 

artificial drainage of soils are treated elsewhere. 

2333. How the gardener makes his soil, by letting it 

decay in piles. 

The larger pile is composed of sods. 

The physical properties of texture and structure, that 
is, the size and arrangement of the soil grains, have a 

ater practical importance with field crops and the 
relation of erops to soil under extensive cultivation than 
upon horticultural crops either in the field or eli 
house, where intensive methods are used. Particularly 
in the eastern states, where the natural rainfall is re- 
lied upon for the water supply, these physical proper- 
ties have great influence in determining the relation of 
crops to soils. This is due in large part to the influence 

al 



1676 

of the physical properties upon the water supply, and 
the commercial values of many soils are dependent 
largely upon this one condition. This is notably the 
case with the early truck crops, with corn, wheat and 
grass lands, and with special products such as celery, 
cranberries and other horticultural crops. With inten- 
sive cultivation, however, the flavor, appearance, tex- 
ture and general quality of the crop assume greater 
commercial importance, and even with intensive meth- 
ods these are largely influenced by the character of the 
soil. This is shown in a striking manner in the locali- 
zation of certain interests, even under the most inten- 
sive system of agriculture, such as the production of 
the fine lettuce around Boston, of the carnations, vio- 
lets, tomatoes and roses in other districts. With the 
present specialization in these lines, it is not only neces- 
sary that one should have a knowledge of the methods 
of cultivation, but should have the proper soil condi- 
tions as well as suitable climatic conditions; and to 
such an extent has this specialization been carried that 
different varieties of roses, for example, are best grown 
in different localities where the soils are slightly differ- 
ent. These matters must be realized by the horticultur- 
ist in order to attain the highest degree of success in 
any particular undertaking. MILTON WHITNEY. 
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Sorts FoR PoTtine.—Strictly speaking, there are but 
two distinct kinds of soils, though there are several 
modifications or physical differences in both. These are 
mineral soils and organic soils or peat. Peat is formed 
in temperate climates by the accumulation of vegetable 
matter in swamps, or in some parts of the world under 
peculiar atmospheric conditions (see Peat). Mineral 
soils, which cover the greater portion of the earth's 
surface, are formed by the disintegration of rocks and 
stones through the agency of water, frost or the atmos- 
phere. Peaty soils are composed almost entirely of 
vegetable matter, with but little mineral matter. Min- 
eral soils are just the reverse. The physical differences 
in peat are practically reduced to two; viz., the ab- 
sence or presence of fiber. The physical differences in 
mineral soils vary considerably from almost pure clay 
to almost pure sand; indeed, the mechanical (or physi- 
cal) analysis of mineral soils is based largely upon the 
proportions of clay and sand. The following table, 
taken from Tanner’s “First Principles of Agriculture,” 
is self-explanatory: 

Percentage of sand 
AN hese culate toiciniel pina de aes eraser en mmnrin dads 80 to 100 
Sandy loam ‘ 80 
Loam....... Z 60 
Clay loam 40 
Clay 20 

It will be seen that when the proportions of sand and 
clay are equul or nearly so, the soil isthen termed loam. 
Should clay or sand predominate it is then spoken of as 
a clay loam, or sandy loam. If other substances, such 
as lime or gravel, be present, the soil is then termed a 
calcareous or a gravelly soil. 

The composition of soils can be still further known 
by chemical analysis, but to the average gardener this is 
not necessary. Moreover, it is an operation of great 
nicety and one that requires an experienced chemist to 
perform. The chemical constituents which plants derive 
from the soil are present in most soils, though in vary 
ing degree, but they are sure to be present in ample 
quantity in the potting soil selected by an experienced 
gardener. The air and water may furnish as much 
as 98 per cent of the material with which the plant 
body is built up in some cases, and only the remaining 
2 per cent be strictly derived from the soil. The three 
most important nutrient elements are nitrogen, phos- 
phorie acid and potash. Of the three, nitrogen is the 
most important, but all are present in varying degrees 
in most natural manures. Moreover, nitrogen composes 
four-fifths of the atmosphere and the soil absorbs it 
chemically through the action of bacteria when the soil 
is in good physical condition. Hence the importance of 
remembering always that air in the soil is as iniportant 
as water. Sorauer, in his “Physiology of Plants,” page 
56, says: “The ideal condition of a soil is one in whieh 
it resembles a sponge, and in which it will retain the 
greatest amount of nutritive substances and water with- 
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out losing its capacity for absorbing air.” Therefore it 
will readily be seen that the physical condition of soil is 
far more important to the gardener than the chemical. 

Mineral soils vary according to locality, but when the 
topography of any particular locality is of a hilly or 
mountainous character, the different variations or phys- 
ical differences may often be found within the radius 
of amile. The capacity of soils to retain moisture va- 
ries considerably. A clay loam is far more retentive of 
moisture than a sandy loam. The experienced gardener 
therefore selects a clay loam for his strong-rooting, 
large-leaved tropical plants, because transpiration is sv 
much greater in these plants. For a general collection 
of greenhouse and small-growing tropical plants he 
selects a good loam. For cacti, agaves and other succu- 
lent plants which will not take as much water at all 
seasons as other plants, he selects a sandy loam. For 
ferns, most of the Ericacew and Gesneracee he selects 
peat; while for nepenthes, orchids, bromeliads and the 
epiphytic aroids he selects fern or kalmia root. Other 
materials which a gardener should always have on hand 
when he has a large and varied collection of plants are: 
leaf-mold, which is made by collecting leaves and stor- 
ing for at least two years, turning them over occasion- 
ally to facilitate decay; living or fresh sphagnum moss; 
sand; charcoal, and some convenient manures, such as 
pulverized sheep manure and bone meal. 
Growing plants in pots is very different from grow- 

ing them in borders or the open ground. In pots, espe- 
cially the larger sizes, the capacity of the soil for ab- 
sorbing air is in a great measure restricted; therefore, 
the experienced gardener digs the turf only from good 
pasture or meadow land, so that it shall be full of the 
fibrous roots of the grass. Soils containing fiber will 
absorb air much more freely than that without fiber. 
But before using the turf for potting it should be placed 
in square piles, turf downwards, for at least six months 
in order to kill the grass and all vegetable life. Fern 
root should also be collected and stored the same length 
of time in order to kill out the ferns. Fig. 2333. Raw 
and very coarse soils are usually sifted before used for 
most greenhouse plants. Shallow sieves are used for 
this purpose. Fig. 2334. 

2334. Sieves for sifting or riddling soils. 

Except for sowing seeds and for potting seedlings 
and freshly rooted cuttings, thoroughly decayed and 
homogeneous soils should not be sifted, but should be 
broken into small lumps, as the small lumps assist ma- 
terially in aérating the soil. If the soil is sifted too 
much it becomes very fine, packs close and allows too 
little aération. Leaf-mold is decayed vegetable matter, 
orhumus. It may have little manurial value, but is used 
by gardeners to make soils “light” or spongy. For most 
young plants a good proportion added to the soil is ex- 
cellent, as it encourages root growth. 

Sand is the best medium for rooting cuttings of the 
majority of plants. It 1s also added to soils to increase 
their porosity, especially when potting very young 
plants. Silver sand is best for all purposes because it 

contains less oxides than red or yellow sands. 
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In potting plants, experienced gardeners make pot- 
ting mixtures or add a variety of materials to the soil 
to suit the requirements of ditterent plants. For young 
seedlings or for freshly rooted cuttings, the compost 
should be of a light and porous nature, but as plants 
increase in size and vigor a heavier and richer mixture 

2335. Solandra grandiflora (X 1-5). 

is usually given, that is, if plants are to be grown on as 
specimens; but the proportion of nutrient substances 
used in a potting mixture should be determined by the 
vigor of the plants. It is always better to use too little 
plant-food than too much: if too much is used it often 
becomes available faster than the roots of plants can 
absorb it, and hence causes organic acids to form inthe 
soils which are fatal to the roots of most plants. Many 
amateur plant-growers in their over-anxiety to grow 
fine plants make this fatal mistake. 

In most gardens the greenhouse space is limited, and 
a gardener cannot always develop his plants to their 
fullest capacity or he has to reduce his variety and 
numbers. For instance, we used to grow faney pelargo- 
niums three and four feet in diameter, but we found we 
either had to grow smaller specimens or reduce the va- 
riety of our collections. This, then, determines in the 
mind of an experienced gardener the composition of his 
potting inixtures. His aim should he to grow the finest 
possible specimens in the smallest possible pots and 
space, and all the cultural details given by the writer 
in this Cyclopedia have been with this idea in mind. 

Epwarp J. CANNING. 

SOJA. Consult Soy Bean and Glycine, 

SOLANDRA (after Daniel C. Solander, a Swedish 
naturalist and traveler, 1736-1786). Solandcew. A ge- 
nus of about 4 species of woody vines native to tropical 
America, with simple, entire, shining leaves and large, 
white, solitary, datura-like flowers: calyx long-tubular, 

5-cleft; corolla funnel-shaped; tube cylindrical; 
throat obliquely and widely bell-shaped; lobes broad, 
imbricated ; stamens 5, inserted on the corolla-tube: 
berry globose, pulpy. 

A. Plant becoming 12-20 ft. high. 

grandiflora, Sw. Fig. 2385. Lys. 
thiek: fs. fragrant; 

obovate - oblong, 
acute, glabrous, corolla twice as 

long as the calyx, not contracted at the throat, white or 
somewhat yellowish. Beals 187s. (GiC. TIT. 214272; (Gn. 
SSL. JES I. BLe123) 
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Aa. Pluntubout 2 fl. high, with trailing branches. 

longiflora, Tussac (S. levis, Hook.) 
ovate or obovate, acute; petioles purplish: fs. fragrant; 
corolla usually 1 ft. long, three times as Jong as the 
calyx, contracted at the throat, white or somewhat yel- 
lowish. B.M. 4345.—Cult. in 8S. Calit. 

S. guitata, D. Don, has bright yellow fis. with streaks of pur- 
ple in the throat and is longer and more slender than 8. gran- 
diflora and the lobes are more conspicuously fringed. Mex 
B.R. 18:1551. F. W. Barcuay. 

Solandras are attractive plants and their needs are 
simple. A warm greenhouse—one in which the tem- 
perature is never allowed to fall below 50°—will suit 
them very well in the eastern states. The plants would 
probably do well outdoors in Florida and the far South. 
They like plenty of light and sunshine at all seasons of 
the year, and water should be given freely from early 
autumn till the latter part of spring, as they make their 
growth and bloom during that period. In summer, 
when the wood is ripeuing, a dry state is preferable for 
them. The soil that gives the most satisfactory results 
is a good, somewhat sree loam. It is unwise to dis- 
turb the roots of established plants more frequently 
than is nece The chief point in growing Solan- 
dras is to obtain short, sturdy branches, for those of 
rank growth seldom or never ‘develop flowers; for this 
reason the use of rich soils and strong fertilizers should 
be avoided always. Propagated by cuttings of firm 
young shoots taken with « heel and placed in slight bot- 
tom heat, 

Solandra grandiflora is perhaps the best of the ge- 
nus. The flowers do not last more than four or five 
da They are of a pretty greenish white color when 
they first open and turn slow ly to a rich brownish yel 

Lys. oblong- 

low MICHAEL BARKER. 

SOLANUM (Latin, solamen, solace or quieting). 
NIGHTSHADE. Solanum, giving name to the family 
Solandcew, is a vast genus of temperate and tropical 
herbs, shrubs and even trees, but is comparatively poorly 
represented in temperate North America. Dunal, the 
latest monographer (DC. Prodr. 13, pt. 1), in 1852, ree- 
ognized 901 species, and many species have been de- 
scribed since that time. The genus finds its greatest 
extension in tropical America. Of the vast number of 
species, barely 25 are of much account horticulturally, 
and half that number will comprise all the species that 
are popularly well known. One of these is the Potato, 
Solanion tuberosum, one of the leading food plants of 
the human race. The genus seems to abound in plants 
with toxic properties, although its bad reputation in this 
respect is probably exaggerated. 
Asa genus, Solanum is not easily separated from 

other genera, but some of its most « gnative char- 
acters are as follows: Lys. alternate: inflorescence 
mostly sympodial and therefore superaxillary or oppo- 

Me 
se 

1 2336. Tuber of Potato—Solanum tuberosum (| » 

site the Ivs.: corolla gamopetalous and rotate or shal- 
low-campanulate, plaited in the bud, the limb angled 
or shallow-lobed; stamens usually 5, inserted on the 
throat of the corolla, the anthers narrower or elongated 
and connivent and mostly opening by an apical pore or 
slit: ovary usually 2-loeuled, ripening into a berry which 
is sometimes inelosed in the persistent calyx. The fls. 
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are white, purple or yellow. The species are herbs in 
temperate climates, but in warm countries many of 
them are shrubby and some are small trees. Many of 
them are climbers. It is impracticable to distribute the 
few cultivated species into the various botanical groups 
of a great genus, und the following species are there- 
fore assembled on a purely horticultural plan. 

2337. Pepino or Melon Shrub—Solanum muricatum (x 1%). 

INDEX, 

laciniatiin, 13. 
Maglin, 2. 
mragairician, 2, 
marginatum, 17, Teranwm, 7. 
Melongena, 6. Torreyi, 15. 
miuvricatium, 5, tuberosiin, 1. 
muticum, 11, umbellatum, 12 
nannm, &. umbelliferum, 12. 
nigrum, 4. variegatiim, 1,9, 20. 

Guatemalense origerum, 6. venustium, 21, 
Hendersoni, 10. Pseudo- Capsicum, Warscewiezii, 19 
Indicum, 14. 8. wearsceu oides, 
insanim, 6. pyracanthum, 16. WW, 

integrifolinm, 7. Rantonnetii. 11. Weatherilli, § 
Jamesii, 3 Rantonnei, 11, Wendlandii 
jasminoides, 20, 

avieulare, 13. 
azureum, 21, 
horeale, 1. 
Capsicastrum, 9. 
coceinewm, 7. 
depressum, 6. 
esenlentum, 6. 
Fendleri, 1, 
grandiflorum, 20. 

robnstum, 78. 
Seaforthiannin, 
serpentinum, 6. 

A. Species bearing underground tubers: lus. pinnate, 
(See Baker, Journ. Linn. Soc. 21, for account of 
the tuberiferous Solanunis. ) 

1. tuberdsum, Linn. Potato. Figs. 1999, 1930: 2336. 
Low, weak-stemmed, much-branched perennial with 
tender, herbaceous tops, and perpetuating itself asex- 
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ually by means of thickened or tuberous underground 
stems, glabrous or pubescent-hirsute: lvs. unequally 
pinnate, the 5-9 oblong-ovate lfts. interposed with much 
smaller ones: fils. lilae or white, in long-stemmed 
dichotomous clusters, the corolla prominently lobed: fr, 
a small globular yellow berry, usually not produced in 
the highly developed modern varieties. Temperate 
Andes of Chile and adjacent regions.—See Potato. There 
is a form with yellow-blotched lvs. (known as var. va- 
riegatum) sometimes cult. for ornament. 

Var. boreale, Gray (S. Féndleri, Gray). Plant usu- 
ally smaller, as also the tubers, which are about % in. 
in diam. and send off long, creeping subterranean 
stolons: interposed Ifts. one or two or even none: 
corolla angled. Mts., 8. Colo, to Mex.— Apparently only 
a northward extension of the species. 

2. Maglia, Schlecht. Darwin Potato. More slender 
and erect than S. fuberoswm and nearly or quite gla- 
brous: Ifts. usually smaller, the interposed ones few 
and very small: fils. smaller than those of S. tuberosum, 
white, slender - pediceled, in loose, long-forked cymes: 
tubers small (2 in. or less long), globose or oblon 
and watery. Coast region of Chile. B.M. 6756. 
times cult. as a curiosity. It has been thought by 
to be the original of the Potato, but this is now given 
up. Darwin describes the plant in his "Naturalist’s 
Voyage.” As grown by the writer, the plant has given 
little promise in the production of tubers, for the 
tubers are small and soft. 

3. Jamesii, Torr. Low and slender, 12-18 in. tall un- 
der cultivation, the small angular branches glabrous or 
soon becoming so: lvs. oblong in general outline, the 

rachis narrow-winyed, the Ifts. 5-9, with no in- 
terposed small ones, small and lanceolate-ob- 
long in shape: fls. small, white, the corolla 
deeply cleft and the anthers large and promi- 
nent: tubers few, globular, hard, 1 in. or less 
in diameter, withstanding frost. Mts. of Colo., 
N. Mex. and Ariz. B. M. 6766. — Sometimes 
cult. as a curiosity. The tubers do not appear 
to be eaten. 

AA. Species grown (or collected) for the edible 
fruits: les. simple, 

4. nigrum, Linn. BLack NIGHTSHADE. Mo- 
RELLE of the French. Annual, 1-2 ft., branch- 
jug, glabrous or nearly so: lvs. simple and en- 
tire, ovate to cuneate -ovate, poiuted, long- 
stalked: fls. white, small, in few-fld. clusters, 
the pedicels drooping: fr. globular, black, size 
of a pea.—A widespread weedy plant. In the 
Dakotas, according to Hansen, the plant is 
often called “Stubbleberry,” as it volunteers 
freely in wheat stubble, and the fruit is much 
used there for pies and preserves. Hansen finds 
that the plants withstand considerable frost. 
In warm countries, according to Vilmorin, the 
leaves are sometimes eaten as spinach is, “and 

apparently without any injurious result, al- 
though the plant belongs to the dangerous fam- 

ily of the Solanacew.” The writer has grown the plant 
from French seeds, but he does not know that it is in 
the American trade. The spe is exceedingly vari- 
able. Gray thinks that the species should include 
“many and perhaps most of 50 and more species of 
Dunal in the Prodromus, weeds or weedy plants, widely 
diffused over the world, especially in the warmer por- 
tions.” 

5. muricatum, Ait. (8. Guatemalénse, Hort.). PEPINO. 
Merton Pear. MeLoN SHRUB. Fig. 2337. Erect bushy 
herb or subshrub, not spiny, glabrous or nearly so: lvs. 
long and narrow, mostly oblong-lanceolate, tapering to 
the petiole and also to the nearly or quite obtuse point, 
the margin wholly entire or somewhat undulate: fis. 
rather small, bright blue, deeply 5-lobed, inclined or 
nodding in a long-stulked forking cluster: fr. long- 
ovoid or egg-shaped, long-stalked, yellow overlaid with 
streaks and splashes of violet-purple, incult. specimens 
4-6 in. long and seedless Trop. Amer., at temperate 
elevations. G.F 73. G.C. IIL. 3:309.—This plant at- 
tracted some attention in this country about ten years 
ago. It appears to have been introduced into the United 
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States from Guatemala in 1882 by Gustav Eisen. A full 
review of history and botany was made in Cornell 
Exp. Bull. 37 (1891). The fruit is aromatic, tender and 

and in taste suggests an acid eggplant. In a 
drawer or box, the fruit may be kept till midwinter. In 
the North the seasons are too short to allow the fruit to 
mature in the open, unless the plants are started very 
early. The Pepino is properly a cool-season plant, and 
when grown in pots in a cool or intermediate house will 
set its fruits freely. [t is readily propagated by means 
of cuttings of the growing shoots. The plant will with- 
stand a little frost. 

6. Melongéna, Linn. (S. insdnim, Linn.). 
much-branched herb or subshrab, 2-3 ft. tall, woolly or 
seurfy, spiny: lvs. large and heavy, ovate or oblong- 

ovate, becoming nearly glabrous above but remaining 
densely tomentose beneath, shallowly sinuate-lobed: 
fls. large, mostly in clusters, the calyx woolly and often 
spiny, the spre suding, deeply lobed, purplish corolla 1 in. 
or more across: fr.a large berry. [ndia. 

Var. esculéntum, Nees (S. esculéntiom and 8. ovigerim, 
Dun.). ComMMON EGGPLANT. GUINEA SQUASH. AUBER- 
GINE. Figs. 750-7 830, Vol. Il. Cultivated for its 
large fruits, which are usually oblong, obovoid or egg- 
shape in form, and purple, white, yellowish or striped: 
ditters from the wild plant in having fewer spines, 
mostly solitary fls., and much 
larger and more Variable fruits. 
There are two well-marked sub- 
varieties: var. serpentinum, 
Bailey (S. serpentinum, Desf.). 
SvakE EaapLant. Fr. greatly 
elongated and curled atthe end. 

Var.depréssum, Bailey. DWARF 
PurpLE EG@puant. Fig. 754. 
Plant low and diffuse, many of 
the branches finally resting on 
the ground, usually dark-col- 
ored, nearly glabrous and al- 
ways spiny: Ivs. small and rela- 
tively thin, lobed: fs. 
small and longer-stalked : fr. 

Erect and 

Jess 

purple, pyriform. See Kgg- 
plant. 

AAA. Species grown wholly for 
ornament or curiosity, 

B. For the fruit alone. 

7. integrifolium, Poir. (SN. 
Tecanum, Dunal. SS. coccin- 
eum, Hort.). CHINESE SCARLET 

GPLANT. ORNAMENTAL EGa- 
nT. ETHIOPIAN EGGPLANT. 

g. 2338. Coarse, bushy herb, 
3 ft. tall, seurfy - tomentose, 
armed with strong hooked 
spines: Ivs. much like those of 
the eggplant but the lobes 
sharper, spiny on the midrib 
and petiole: Hs. small, white, in clusters of 2-6: fr, 1-2 
in. across, mostly flattened on the ends ae sometimes 
nearly globular in outline, prominently lobed, bright 
searlet or yellow. Probably African.—An old-time gar- 
den plant, but little grown. Annual. 

BB. For foliage or flowers (Nos. 8 to 11 also for fruit). 

a. Habit erect, the plant either herbaceous or woody. 

dD. Plant without spines, mostly with rather narrow les. 

Bs Lusi 

8. Psetdo-Capsicum, Linn. JERUSALEM CHERRY. Figs. 
339, 2340. Small shrub, reaching 3-4 ft., but usually 
grown as smaller specimens in pots, glabrous, erect: 

Ivs. lance-oblong to oblanceolate, mostly obtuse, entire 
or somewhat wavy, shining green, strongly penniveined : 
fis. few or solitary in lateral clusters, small, white, the 
corolla 5-parted: ‘fr. globular, 4-34 in. in diam., scarlet 

or yellow. Tropics, probably native to Old World.—An 
old-fashioned plant, often seen in window- gardens, 
grown for its showy berry-like fruits, which persist a 
long time. Var. nanum, Hort., is a dwarf, compact 
form. Var. Weatherilli, Hort., Weatherill’ s Hybrid, is 

106 

entire or very nearly so. 
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a form with strongly veined undulate vs. and pointed 
ovange-colored fruits. 

9. Capsicastrum, Link. Pig. 2541. Resembles the last, 
but the plant attains only about half the size: Ivs. much 
shorter, ovate-luneceolate to oblong-lanceolate, searcely 
undulate, Subopposite and one smaller than the other: 
fls. white, in short racemes: fr. 's in. or less in diam., 
orange-red or scarlet. Brazil. is. 12:1242.— Freque nt 

greenhouse and window plant. Var. variegatum, Hort., 
has variegated Ivs. 

10. Héndersoni, Hort. 
but the white fls. ve 
olive-form, 
aw hybrid, 

Very like S. Pseudo-Capsicum, 
y numerous, and the fr. ovoid or 

orange-red. A horticaltural form, perhaps 
Also known as S. hybridum endersoné. 

11. Rantonnétii, Carr. (Vari- 
ously spelled S. Pantone’, Ban- 
tonelii, Rauntouwni, ete.) Erect, 
bushy plant, growing 3-5 ft. tall, 
glabrous: lvs. lance-ovate, en- 
tire, alternate: fls. large, violet- 

blue, 2-5 together in the axils: 
fr. 1 in. or Jess in 
diam., red, very orn- 
amental, drooping. 

ruay and Argen- 
R..H.. 1859, p. 

9338. Solanum integrifolium ( 

A species grown for its ornamental fruit. 

135.—R. miticum, N. E. Br., is probably the same. (rt. 
43:1401, An excellent plant for blooming in the open in 
summer. Easily prop. by means of cuttings. 

12. umbelliferum, Eschsch. Perennial, shrubby at the 
base, hoary-pubeseent or sometimes almost glabrous: 

lvs. obovate-oblong, varying from obtuse to acute: fl 

x iolet- blue (or sometimes white), is umbel- like clus 
34 in. across, showy and fragrant. Calif. Variable. 
wmbellatum, recently offered, is very likely this species. 

EE. Lvs. prominently lobed. 

13. aviculare, Forst. (S. lucinidtwum, Ait.). Strong, 
erect herb or subshrub, 46 ft., glabrous: Ivs. large, 
pinnatifid into long net arly linear or lanceolate acute 
lobes: fls. blue, 1 in. or less across, the corolla promi- 
nently lobed, showy: fr. oval or globular, varying from 

green to orange- red, about #4-1 in. in diam. (said to be 

eaten in New Zealand). Australia and New Zealand. 

B.M. 349. 

pp. Plant more or less spiny: grown for the mass effect. 

E. Flowers mainly blue. 

14. Indicum, Linn. Strong shrub, sometimes taller 

than a man, with many stout often recurved prickles, 
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more or less hairy: Ivs. ovate, sinuate or lobed, woolly 
beneath, usually prickly: fis. blue, 1 in. or less across, 
triangular-lobed: berry globular, about ’s in. in diam., 
smooth, yellow. Tropical India, and in China and the 
Philippines.—Offered by Franceschi, 8. Calif., who de- 
scribes the fls. as white. Variable. 

15. Térreyi, Gray. Strong perennial herb, with close 
grayish pubescence and scattering weak prickles: lvs. 
ovate, with subcordate or truncate base, with 5-7 sinuate 
lobes, the midrib prickly beneath: tls. few in the cymes, 
nodding, 2 in. across, pale blue, deeply pointed-lobed, 
handsome: berry 1 in. in diam., globular, smooth, yel- 
low. Kans. to Tex. B.M. 6461. 

16. pyracdnthum, Jacq. Small shrub, somewhat hairy, 
thickly beset with ferocious orange spines: lvs. long 
and relatively narrow, pinnately irregularly lobed: fis. 
blue, with radiating white ribs, deeply lobed, about 1 in. 
across, drooping in small cluste fr. globose, }2 in. or 
less in diam. Trop. Afr. B.M. 2547. F.S. 23:2411. 

EE. Pls. mainly white. 

17. marginatum, Linn. f. Shrubby, 3-5 ft. tall, white- 
tomentose, bearing many straight but not very large 
prickles: lvs. mostly ovate in outline, subcordate, shal- 
low-lobed or angled, at some stages with an irregular 
white band along the margin due to the shedding of the 
tomentum on the body of the leaf (whence the name 
marginatum): fils. large, 1 in. or more across, white 
with blue veins or ribs, shallow-lobed, in few-fld. clus- 
ters, the calyx prickly: fr. 1 in. or more in diam., glo- 
bose or ovoid, drooping, prickly, yellow. Trop. Afr. 
B.M. 1928. 

18. robustum, H. Wendl. Vigorous her) or subshrub, 
3-5 ft., densely tomentose, prickly on stems and lvs., 
the stems winged: lvs. very large, sometimes 1 ft. long, 
broad-ovate or ovate-elliptic in outline, with many pointed 
angular lobes extending one-third or less the depth of 
the blade, woolly beneath: fis. white, about 1 in. across, 
lobed, racemose: fr. globular, small, hairy, orange- 
colored. Brazil. R.H. 1863, p. 250; 1896, p. 236.—Bold 
species, useful for subtropical gardening. 
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2339. Solanum Pseudo-Capsicum (x 4). No. 8. 

19. Warscewiczii, Weick (8. warscewicezioldes, Hort.). 
Strong, erect plant, 3-4 ft., usually with a strong cen- 
tral stem, densely rusty-tomentose and armed with 
many short stout hooked or straight spines: Ivs. large, 
the blade often more than 1 ft. long, rather soft, tomen- 

Solanum Pseudo-Capsicum, the 
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tose or densely pubescent beneath, deeply several-lobed: 
fils. lurge, about 1% in. across, White, numerous: fr. 
glabrous and shining, pale yellow. Probably South 
American. R.H. 1865, p. 430; 1896, p. 237.—A very strik- 

ing plant for subtrop- 
ical gardening and eas- 
ily raised from seed in 
a single season; half- 
hardy perennial. 

Solanum Capsicastrum. 

Jerusalem Cherry (X 4). (x %.) No.9. 

cc, Habit of plant climbing, more or less woody, spine- 
less (ercept No, 22). 

D. Fls. small, 1% in. or less across. 

20. jasminoides, Paxt. Potato VINE (from the fis.). 
Fine greenhouse twining shrub, reaching several ft. in 
height, glabrous: Ivs. rather small, the upper ones lan- 
ceolate to lance-ovate and entire, the lower ones of about 
3 narrow, ovate entire lfts.: racemes short and united 
into a cluster 3 in. or less long and about 8-12-fld.: fis. 
about 1 in. across, star-shaped, white with tinge of blue; 
pretty. S. America. P.M. 8:5. B.R 33, Gn. 43, 
p. 433; 45, p. 162; 50, p. 19; 51, p. 358; 53, p. 28.-A 
most useful deciduous climber for the coolhouse, and 
much grown. Half-hardy, and useful for the open in 
the South. Will grow 10-20 ft. if given a chance. Var. 
grandiflorum, Hort., has very large trusses of fis. and is 
a robust grower; excellent. Gng. 1:259. Var. varie- 
gatum, Hort., has variegated foliage. 

21. Seaforthianum, Andr. (S. aztreum, Hort.? S. 
ventstum, Kunth). Beautiful slender climber or trailer, 
4-10 ft., minutely pubescent: lvs. with 3 lfts. (terminal 
one largest) or the upper ones simple, the margin en- 
tire, the lfts. ovate-lanceolate: fis. many in long, droop- 
ing panicles, on pedicels swollen at the apex, the corolla 
mauve or azure-blue, star-shaped, usually 1 in. or less 
across: fr. ovoid, glabrous, scarlet. Brazil. B.M. 1982, 
5823. B.R. 12:969. R.H. 1893, p. 177; 1897:424.—A very 
beautiful plant for the coolhouse. Begins to bloom 
when very young. 

pp. Fils. large, 2 in. or more across, 

22, Wéndlandii, Hook.f. (S. Wéndlandii magnifi- 
cum, Hort.). Fig. 2342. Tall-climbing, glabrous, with a 
few scattered prickles: lvs. various, sometimes 10 in. 
long, the uppermost simple and oblong-acuminate, the 
others lobed or trifoliolate and with the terminal leaflet 
much the largest, all with entire margins: fls. in large 
cymes, pale lilac-blue, the corolla 2% in. across and 
shallow-lobed: fr. globose. Costa Rica. B.M. 6914. 
G.C. IIL. 14:339. G.M. 36:610. A.F. 12:1147. F.E. 
8:828. — A splendid greenhouse climber, perhaps the 
most showy of the cultivated Solanums. Blooms in 
summer and fall. Ernest Braunton writes: “S. Wend- 
landii is a magnificent climber in this climate (Los 
Angeles), reaching 50 ft. or more and having umbels 12 
inches across. It is perhaps the showiest vine in Cali- 
fornia when in bloom. It is generally hardy here, al- 
though some winters nip and even kill the vine in the 
colder and lower parts of this city. Cut up an old vine, 
any kind of wood, stick the pieces in sand or light soil, 
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and wait. Every cutting will grow. When ina robust 
condition it is a gross feeder. It should be in the full 
sun, though it does well anywhere.” 

S. betaceum, Cav., is Cyphomandra, for which see Vol. 1.—S. 
cérnuum, Velloz. a shrub or small tree, with eyphomandra- 
like lvs. and the young parts clothed with chaffy hairs: fis. 
white: fr. globose, hairy, inclosedin the calyx. S. Brazil. B.M. 

T4911. —S. cilidtum, Lam. Stout herb or subshrub, 1-2 ft. tall, 
with prickly stems and ovate acute-lobed lvs.: fils. white, ] in. 

2342. Solanum Wendlandii. Much reduced. 

or less across: fr. 2 in. or more across, flattened on the ends, 
corrugated, searlet, showy. Porto Rico. F.S. 19:1988. FM. 
1871:521. R.B. 20, p. . R.H. 1888, p.78. Perhaps a form of 
S. aculeatissimum, Jaeq.—S. cornutum, Lam. (S. Fontanesia- 
num, Hort.). Annual, 1-2 ft., very spiny, with pinnatifid lvs., 
the lobes again lobed tuse; fils. golden yellow: fr. small, 
spiny. Mex. G.C. III 1.—S. crispum, Ruiz & Pay. Erect 
or half-elimbing woody shrub, with simple ovate-oblong entire 
or undulate lvs., and large clusters of pale purple red-ribbed fis. 

an inch across. Chile. B.M. 38795. B.R.18:1516. L.B.C. 20:1959 
Gn. 44:919; 51, p. 230. Half-hardy very beautiful climber. 
Duleamara, Linn. BITTERSWEET. Scrambling vine of the 
World, but naturalized about dwellings and along roads and 
even in swamps: lys. cordate-ovate, some of them ear-lobed at 
the base: fls. small, nodding, star-like, blue, succeeded by 
showy oblong red shining berries.—S. pensile, Sendt. Climber, 
allied to S. Duleamara: lvs. cordate-ovate, simple and entire: 
tls. blue, 1 in. across, deeply lobed, in long panicles or racemes: 
berry globose, § of a pea, purple. Guiana and the Amazon. 
B.M. 7062.—"S. Pierreanum, South America. Very interest- 
ing and pretty for its fruits striped different colors.” Fran- 
ceschi. L. H. B. 

SOLDANELLA (Latin, « sma7l coin; veferring to the 

shape of the Ivs.). Primutacew, About 4 species of 

alpine plants 2-3 in. high, with nodding, funnel-shaped, 

fringed flow of violet or purplish blue, and about %2- 

34 in. across. Soldanellas are amongst the most famous 
flowers of the Alps, though not the commonest. S. a/- 
pina ascends the mountains to the line of perpetual 

snow. Grant Allen, in “Flashlights on Nature,” de- 

clares that the flower of Soldanella actually thaws its 

way up through a solid block of ice. Soldanellas are 

cultivated in this country only in a few large rock gar- 

dens. Those who have limited resources and dwell in 

the region of changeable winters might attempt to grow 

these plants in pots under a frame in lieu of nature's 

winter covering. According to J. B. Keller, they prefer 

a half-shady or shady position and are prop. by seed or 

division. 
Soldanellas are native only to the Alps of middle 

Europe. They are slender, glabrous, perennial herbs, 

with short rhizomes: lvs. long-stalked, thick, roundish, 

with a heart-shaped or kidney-shaped base, entire: 

scapes slender, solitary or few, about 6 in. high or less: 

ealyx 5-parted; corolla 5-eut. The descriptions of the 
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species are here adopted from Koch's Synopsis Flora 
Germanicw, Some white-flowered forms have been re- 
corded, 

A. Fis, 2-4 on a scape : corolla split half way to the 
base; filaments half as long as anthers. 

B. Pedicels pubescent. 

montana, Willd. Lys. roundish: margin slightly and 
remotely crenate: fls. violet. May-July. 

BB. Pedicels roughish. 

alpina, Linn. Fig. 23453. 
or less kidney-shaped; margin entire or 
wayy: fls. violet, with darker streaks. May. 
GO. Te Baca 

Lys. roundish; base more 
somewhat 
B.M. 49. 

AA. Fls. solitary: corolla split a third of the way to 
the base: filaments about as long as anthers. 

B. Pedicels roughish. 

pusilla, Buumg. Base of lvs. heart-shaped or kidney- 
shaped; margin somewhat wavy: fls. copper-colored, 
verging on blue, the fringes straight, not spreading. 
May. 

BB. Pediecls pubescent, 

minima, Hoppe. Lvs. roundish: fis pale lilac, streaked 
purple inside; the fringes spreading at the tips. June, 

July. Ww. M. 

SOLEA (after W. Sole, author of « monograph of the 
mints of England). Violdeew. A single species native 
to the eastern U.S8., an herbaceous perennial 1-2 ft. high, 
with mostly oblong, narrowly acuminate leaves 3-5 in. 
long, and small nodding greenish flowers solitary or in 
pairs in many of the leaf-axils: sepals linear and equal; 
petals nearly equal, connivent nearly their entire length, 
the lower one much larger, saccate at the base, emargi- 
nate at the broad apex; stamens with broad connectives 
wholly connate into an ovoid sac open only between the 
free tips, a rounded or 2-lobed scale-like gland adnate 
to the base anteriorly. 

concolor, Ging. (Zonidium céneolor, Benth. & Hook.). 
May, June. Moist woods. B.B. 2:456.—Is offered by 

collectors. F. W. Barcuay. 

SOLENANTHUS ((jreek, fave and flower; referring 
to the form of the corolla). Borrvagindecee. About 15 
species of perennial herbs from Europe and Asia with 
alternate leaves and blue or rosy flowers either in long, 

2343. Soldanella alpina (X }s). 

simple, bracted racemes or in shorter, braetless, scir- 

pioid, panicled racemes: calyx 5-parted; segments nar- 

row, but little enlarged in fruit; corolla tubular, the 

lobes short, erect or somewhat spreading; stamens ¢x- 

serted: ovary-lobes 4, distinct: nutlets 4. 
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Apenninus, Hohen.( Cynogléssum Apenninum, Linn.). 
Plant hardy, 242-3 ft. high: Ivs. rather coarse, the radi- 
cal ovate-oblong, those of the stem long-lanceolate: fls. 
blue, forget-me-not-like, in dense, axillary, panicled 
racemes. May, June. S. Europe.—A_ useful plant 
amongst shrubbery or in the back part of borders. 
Prop. by division or seed. F. W. Barcuay. 

SOLIDAGO (according to Gray, from “solidus and 
ago, to make solid or draw together, in allusion to re- 
puted vulnerary properties”). Composite, (GOLDENROD. 
Amongst the glories of the American autumn are the 

asters and Goldenrods. They complement each other. 
The asters run in cyanie colors, Goldenrods in xanthie, 
—the blue and blush on the one hand and the yellow 
and golden on the other. Because the Goldenrods are 
so common, they have not been appreciated for plant- 
ing. They improve in the garden, however, the plants 
becoming larger and the bloom fuller and richer. They 
present no difficulties in cultivation. They may be 
transplanted from the wild with the greatest ease, and 
the stools may be lifted and divided as soon as they be- 
come root-bound and show signs of failing. The Soli- 
dagos are variable, even within the same species. There- 
fore it is well to mark fine individual clumps when in 
bloom, for removal in late fall or early spring. The 
observation of a single season should result in a fine 
collection of individual plants; and the natural excel- 

lences of these specimens should be maintained and 
augmented by supplying good soil and giving good care. 
Too often it is thought that because the plants thrive 
under poor conditions in the wild, they do not profit by 
superior conditions in the garden; but this is an error. 

Solidagos are erect perennial herbs with simple alter- 
nate leav and many small yellow (rarely whitish) 
heads in spikes, thyrses, compound panicles, or ra- 
eemes. The heads are oblong or narrow-campanulate, 
with small, mostly appressed scales, containing few 
florets, the disk-florets all perfect and the ray-florets 
in one series and pistillate. The pappus is composed of 
1 or 2 rows of roughish capillary bristles. The genus is 
characteristic of eastern North America, where about 60 
species oceur. There are several species on the Pacific 
coast, a few in Mexico and South America, and two or 
three in Europe and northern Asia, making, altogether, 
nearly 100 species. 

None of the species are well known in the trade, al- 
though any of them may be expected to appear in the 
catalogues of dealers in native and hardy plants. For 
de ptions of the species, see Gray’s Syn. Fl. N. 
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Amer., vol. 1, pt. 2; for the species of the northeastern 
states, also Gray’s Manual and Britton & Brown’s 
Flora, The following have been offered by American 
dealers: 

bicolor, Linn. 
ewsia, Linn., Fig. 2344. 
Canadensis, Linn., Fig. 2345. 
— var. procera, Torr. & Gray. 
Drummondii, Torr. & Gray. 
elongata, Nutt. 
confertiflora, DC. 
juncea, Ait. 
lanceolata, Linn. 
latifolia, Linn. 
Missonriensis, Nutt. 
neglecta, Torr. & Gray. 
nemoralis, Ait., Fig. 2346. 
occidentalis, Nutt. 
odora, Ait. 
Ohioensis, Rida. 
patula, Muhl. 

petiolaris, Ait. 
puberula, Nutt. 
Riddellii, Prank. 
rigida, Linn. 
rigidiuseula, Porter. 
rugosa, Mill., Fig. 2347. 
sempervirens, Linn. 
serotina, Ait. 
— var. gigantea, Gray. 
Shortii, Torr. & Gray. 
speciosa, Nutt. 
pectabilis, Gray. 

s Ait. 
uliginosa, Nutt. 
ulmifolia, Muhl. 
Virganrea, var. alpina, Bigel. 

Ls Te Be 

SOLLYA (in honor of Richard Horsman Solly, 1778- 
8, an English botanist). Pitfospordeew, Two species 

of Australian evergreen twining plants: Ivs. narrow: fis. 
nodding, on slender pedicels, solitary or in loose, few- 
flowered cymes; sepals distinct, small; petals obovate, 
spreading from the base; anthers connivent in a cone 
around the pistil: capsule many-seeded. Propagated by 
cuttings in sand under glass, or by sceds, which germi- 
nate readily. 7 

heterophylla, Lindl. AusTraLraAN BLUEBELL CREEPER. 
Small shrub, 2-6 ft. high, with slender, twining stems: 
lvs. variable, from lanceolate or oblong-linear to ovate- 
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lanceolate or ovate-oblong, obtuse or slightly acumi- 
nate, entire, 1-2 in. long, usually narrowed into short 
petioles : cymes 4-8-12-fld., terminal or leaf opposed: 
fis. bright blue, 4-'% in. long. July. B.M. 3523. R.B, 
21:253. BR. 17:1466.—Hardy and much cultivated in 

middle California and a great favorite on account of the 
brilliant blue of its flowers. Especially valuable for 
covering banks, rockwork and low fences, preferring to 
scramble over other plants. Also grown as an herha- 
ceous border plant, being kept within bounds by the 
shears. The roots are very attractive to the California 
pocket-gopher, who plays sad havoe with it if not 
watched. J. Burtt Davy. 

SOLOMON’S SEAL. Polygonatum. 

SOLOMON’S SEAL, FALSE. Smilacina. 

SONERILA (adapted from a native name). Melas- 
tomacee. This ineludes a number of dwarf, tender 
foliage plants which must be grown in the greenhouse 
all the year round. The plants belong to the same 

2344. Solidago cesia 

cultural group with Bertolonia, Gravesia, and Mono- 
lena and are distinguished by having their floral parts 
in 3’s. There are about 70 species, all natives of India 
and the Malay archipelago. The fils. are usually rose- 
colored, %4 in. across or less, and generally disposed in 
scorpioid racemes or spikes. The genus is monographed 
in Latin by Cogniaux in DC. Mon. Phaner. vol. 7 (1891). 
The species described below are all caulescent plants 
with lvs. distinctly petioled, those of each pair being of 
equal size (except in S. maculata): fils. 3-merous; sta- 
mens 3, long-acuminate. 

Sonerilas are highly esteemed in Belgium, where 
they have been developed by Van Houtte, Linden, Van 
Gaert and others. At present only 8 names are found 
in the Ameriean trade, as follows: S. argentea, Hen- 
dersoni, marmorata, margaritacea alba, orientalis, 
picturata, picta and punctuta. A satisfactory explana- 
tion of these names involves a number of others men- 
tioned below. In addition there are about 15 kinds with 
personal names that vary from the types mentioned be- 
low in their variegation. There are also some hybrids 
between Sonerila and Bertolonia which are known to 
the trade as Bertonerila. The most important of the 
species mentioned below is S. margaritacea. 

It was long thought impossible to grow Sonerila and 
its allies outside of a bell-jar or Wardian case. The 
Belgians now dispense with the “double glass” and 
grow these plants in tropical or even temperate green- 
houses. For potting material they use a compost of 
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fibrous peat and chopped sphagnum, sprinkled with 
sand and interspersed with bits of charcoal. The plants 
should have a partially shaded position, and should 
never be syringed. Never allow water to remain on the 
leaves. The species seed freely. The varieties are 
propagated by division. i WwoM 

Sonerilas thrive best in a close and moisture-laden 
atmosphere with just enough ventilation to keep them 
from melting or decaying. A temperature of not less 
than 75° suits them best. Cuttings of well-ripened 
growth are placed under a glass case or bell-glass in a 
bottom heat of 70-80°. Care must be taken every morn- 
ing to allow the drops of condensation which gather on 
the glass to dissipate. For potting material use fine- 
screened leaf-mold, with plenty of silver sand inter- 
mixed and a little finely chopped fresh sphagnum 
on the top of the pots or pans. These plants 
have shallow roots, and require plenty of 
drainage, consisting of fine broken potsherds 
mixed with either chareoal or finely ground 

2345. Solidago Canadensis. 

soft-coal clinkers. When the plants have made their 
full growth (which they do if started at the proper time 
in early spring) they start into flower. At this time 
the plants should be hardened off by gradually with- 
holding water, and they should also be kept a little 
eooler. When fully ripened they may be cut back in 
order to furnish material for cuttings. Keep the old 
stools a little warmer and they will gradually start into 
new growth again. These plants make choice decorative 
plants in pans or even in wire baskets and can be used 
for choice table or mantel decorations. 

H. A. SIEBRECHT. 

INDEX. 

Mames, 6. argentea, 7. 
guttulata, 4. 
Hendersoni_ 6. 
maculata, 2. 

picta, 3, 4. 
oe punctata, 4. 

speciosa, 1. 

A. Foliage not variegated ...... 0.6065 1. speciosa 
AA. Foliage variegated. 

B. Culys has rather long and sparse 
GLCNRAWIAT ROS: oc aan-3 eh 38: 

BB. Calyr glabrous or rarely dotled- 
2. maculata 

scurfy, 
co. Wo. of nerves 7: margin of les, 

MAENTECLY SOPV ACE © ae scs.are enone 3. picta 
cc. Wo. of nerves 9 or 7: margin of 

lus. sharply and prominently 
serrate. 

2346. Solidago nemoralis. 
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b. Color of nerves dark purple: 
dus. covered with short, 

dark purple hairs ....... 4 
bb, Color of nerves green: lus, 

glandiclier-pubescent, the 
pitbescence not purplish, 

E. Les. with a dark green 
ground, and peart-like 
spols of regular size 
and avrangement .. 

EE. Lis. with a dark green 
ground, and irregular 

light-colored blotches 
between the veins vo... 6. Hendersoni 

EEE. Lis. silvery, only the 
nerves dark green ....7 

. orientalis 

5. margaritacea 

. argentea 

1. speciésa, Zenker. This is practically the 
only species cult. for its flowers: height 1 ft.: 

2347. Solidago rugosa. 

lvs. opposite, cordate-ovate, green above, sometimes 
crimson beneath, mostly 7-9-nerved: fis. purple or rose, 
4-14 in acluster, lin. across. India. B.M. 5026; 4978 
(S. elegans). F.S. 23:2442. 

2. maculata, Roxb. This differs from the other spe- 
cies here described in having Ivs. of unequal sizes. 
The larger one of each pair may be 3-5 in. long; the 
smaller a half or third as long: lvs. ovate or oblong, 
unequal at the base, minutely denticulate, 9-ll-nerved: 
tls. violet. India. R.H. 1865, p. 91, is too poor to deter- 
mine.— Probably not in cult. 

3. picta, Korth. Erect or ascending, with scurfy or 
puberulous branches: Ivs. short-petioled, broadly lan- 
ceolate, wedge-shaped at the base, minutely serrate, 7- 
nerved, lined with white along the primary nerves: fls. 
rosy. Sumatra.—S. picta of the trade is probably S. 
orientalis, var. picla. 

4. orientalis, Linden. The botanical status of this 
name is doubtful. In horticulture it applies toa group 
of varieties sent out by Wm. Bull in 1891. and remark- 
able for two novel features: some of the varieties have 
dark purple or bronzy colors; others are peppered all 
over with an infinite number of small, light-colored 
dots. All have dark purple nerves. In J.H. 37:113 the 
lvs. are shown as ovate, acuminate, more or less cor- 
date and unequal at the base, with 9 or 10 nerves, en- 
tire: color of fls, not recorded. Habitat not stated. The 
typical form is said to have bronzy lvs. with an ama- 
ranth reverse. Var. guttulata has green lvs. peppered 
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with small white dots and is pale green below. Var. 
punctata is gee like the preceding variety but has 

paler leaves. Var. picta has the purplish lvs. of the 

type, with an ieezaar lanceolate strip of silvery gray 
down the middle. Var. Robert Sallier, R.B. 20:61, has 

dark green lvs. cme white and with a lanceolate 

figure of silver down the middle. Said to be a hybrid 
of vars. picle and punctata. It has the stripe of one 
and the dots of the other. 

5. margaritacea, Lindl. This is the most import ant 
species. The name “margaritacea” means “pearly,” re- 
ferring to the regular rows of pearly spots between the 
nerves and parallel with them, which are characteristic 
of the typical form. Lys. ovate-lanecolate, acutely ser- 
rate, 7-9-nerved, Blabrous, purplish below, acute at the 

SONERILA 

base: fis. rosy. B.M. 5104. F.S. 11:1126 (nerves too 
parallel). IH. 2:40, Lowe 16.—Supposed to be native 
of Java. In Vol. IL of this work, page 684, G@ravesia 
guttata, var. marqaritacea, is erroneously referred to 

Sonerila instead of Salpinga.  Salpinga margarita- 
cea is readily told from Sonerila margaritacea ly its 

5-nerved Ivs, and floral parts in 5’s. 

6. Héndersoni, Hort. This is referred by Cogniaux to 
S. margavitaceda, of which it is perhaps merely a horti- 
cultural variety. For trade purposes it is convenient to 
treat it likeadistinet species. It seems to be the chief 
parent in the development of the numerous hybrids 
with blotched foliage. It differs from the type in hav- 
ing a broader leaf with a shorter acumen and rounded 
base, and especially in being covered with irregular 

blotches, whieh, however, do not cross the nerves. 
F.M. 18 I.H. 23:230.—The blotehes are all about 
the same size. Mamei, Linden, has more regular and 
roundish blotches, which are nearer white and on a 
darker ground, The under side is netted with rosy pur- 
ple. LH. 23:254. 

7. argéntea, Hort. (S. Héndersoni, var. i atatate 
Fournier). For horticultural purposes this m he 

ated as a distinet species, characterized by its eee 
foliage, resembling that of certain begonias, with no 
dark green except on the nerves. This is the parent of 
most of the forms that have a silvery cast of foliage, 
just as S. Hendersoni is responsible for the irregular 

=] 

blotches. I.H. 23:230.—Sonerila Alp. Van De Sande 
shows the Hendersoni and argentea blood in the large 
silvery blotches, most of which are larger than in Hen- 
dersoni. 

A very handsome hybrid between the orientalis and marga- 
ritacea groups is called Mme. Paul du Toict. It has the serrate 
leaf and some of the silveriness of S. argentea, with the num- 
berless minute dots of the S. orientalis group. It is much like 
Robert Sallier, but the central coloring is bronzy as well as sil- 
very and more broken up by the green. 

S. marmorata and picturata of Siebrecht cannot be aceounted 
for by the undersigned. W.M. 

SOPHORA (Sophera, Arabian name of a tree with 
pea-shaped flowers). Including Styphnolobium and 

Hdwardsia. Legumindse, Ornamental deciduous or 
evergreen trees or shrubs, sometimes perennials with 
alternate, odd-pinnate leaves, papilionaceous, yellow, 
whitish or violet flowers and long and narrow monili- 
form pods. The best known species, 8. Japonica, is 
hardy as far north as Mass., but WS. platycarpa seems to 
be somewhat hardier. The evergreen species with large 
yellow fils. are tender and can be grown only in the 
southern states and California; they are very show y in 
spring when they are in bloom; in England they are 
often planted against a wall, where they can be easily 
protected against light fr S. Japonica is especially 
valuable for its late-appearing flowers, which are white 
and disposed inample panicles; the foliage is dark green 
and graceful and the tree is conspicuous in winter on 
account of its dark green branches. The Sophoras 
thrive best in well-drained sandy loam but grow fairly 
well in rather dry soil. Prop. by seeds and the varieties 
by grafting on the typical form; some species are also 
increased by greenwood cuttings and by layers. 

More than 25 species in the te mperate regions of both 
hemispheres. Trees, shrubs or herbs: lys. odd-pinnate, 
with usually opposite small ]fts.: ls, papilionaeceous, in 
racemes or terminal leafy panicles; ealyx with 5 short 
teeth; standard orbicular or broadly obovate; stamens 
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10, free or connate only at the base: 
terete or 4-winged, rarely compressed, few- to many- 
seeded, moniliform, indehiscent or tardily dehiscent. 
The ds. and frs. of S. Japonica yield a yellow dye, 8. 
tomentosa has medical properties, and the seeds of 8. se- 
cundiflora contain sophorine, a poisonous alkaloid. S, 
tetraptera is a valuable timber tree in its native country, 

pod stalked, almost 

2348. Sovhora Japonica, var. pendula, in winter. 

INDEX. 

(Including names advertised under Edwardsia. 
plementary list.) 

affinis, 8. L. 
alopecuroides, S.L. 
australis, 8. L. 
Chilensis, 5. 
Ohinensis, 8. L. 
chrysophylla, 8S. L. 

A. Fls. white or violet. 

s. deciduous: fls. in terminal panicles. 

c. Calyx rounded at the base. 

1. Japonica, Linn. (Styphnolobium Jappnicum, 
Schott). Japan Pacopa TREE. Tree, attaining 60 ft., 
with spreading branches, forming a dense round head: 
lvs. 7-9 in. long; Ifts. 5- 13, distinctly stalked, ovate to 
vate-lanceolate, acute, rounded at base, dark green and 

glossy above, more or less pubescent beneath, 1-2 in. 
long: fis. yellowish white, % in. long, in loose panicles 
15 in. long: pod distinctly stalked, glabrous, terete, 
2-3 in. long, 44 in. broad. July-Sept. China; cult. in 
Japan. Gn. 24, pp. 210, 211, 214; 29, p. 222. G.M. 38:665. 

8. L. = sup- 

grandiflora, 4. 
Japonica, 1. 
Forolkow?, §. L. 
Maecnabiana, 4. 
macrocarpa, 5, 
microphylla, 4. 

pendula, 1. 
platyearpa, 2. 
secundiflora, 3. 
tetraptera, 4. 
tomentosa, S. L. 
violacea, 8. L. 

B. Lv 

Gng. 6, p. 247. M.D.G. 1898:183.—Var. péndula, Loud. 
Figs. 2348, 2349. With long and slender pendulous 
branches. R.H. 1876:194, 195. Gn. 9, pp. 600, 601; 24, 
pp. 202, 203, 211; 28, p. 27. M.D.G. 1898:182. The form 
with variegated lvs. has little to recommend it. There 
are several allied forms in cultivation probably intro- 
duced from E. Asia, of similar appearance and of about 
the same hardiness; they are yet imperfectly known 
under provisional names: such are 8. Chinensis, Korol- 
kowi, tomentosa and violacea, for which see supple- 
mentary list. The pictures of the Weeping Sophora 
(Figs. 2348, 2349) are adapted from Revue Horticole. 

ce, Calyx narrowed into the pedicel. 
2. platycérpa, Maxim. Tree, similar in habit to the 

preceding but with very distinet fr.: lfts. 11-15, alter- 
nate, ovate to elliptie- lanceolate, acuminate, glabrous or 
nearly so, 2-34 in. long: fls. white, over Js in. long; 
calyx gradually narrowed into the short pedicel: pod 
oblong to oblong lanceolate, compressed and 2 -winged, 
1-5-seeded, Japan.—Has proved hardier than 8. Ja- 
nonica and is therefore to be recommended for northern 
regions. 

Be. Lvs. persistent: fls. violet, in terminal racemes. 

3. secundiflora, Lag. Small tree, 35 ft. high,or shrubby, 
with short, slender trunk and upright branches forming 
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a narrow head: Ivs. 4-6 in. 
obovate-oblong to oblong, 

at the base, 

long; Ifts. 7-9, elliptic or 
rounded or emarginate at the 

upex, cuneate silky-pubescent wheu young, 
dark yellowish green above, 1-915 in, lone: tls, violet- 
blue, the standard marked near the base with 2 few 

2349. Sophora Japonica, var. pendula, in summer. 

dark spots, very fragrant, 
racemes 2 i long: 

about 1 in. long, in one-sided 
pod white-tomentose, terete, 

seed | right scarlet. Spring. 
3 UR, H. 1854:201.—On 

. to be reeommended account of its handsome fr: 
for planting south. 

AA. Fils. yellow, tnoarillary racenes: 

(Ldicardsia.) 

Tes, evergreen. 

B. Pod d-wingced: flxs. about Is in. long. 

4. tetraptera, Ait. Shrub or small tree. 30, rarely 
40 ft. high, with slender spreading branches: Ifts. ver) 

obovate to linear-oblong, 
silky-pubescent beneath: fs. 
numerous, almost sessile, 

in 2-8-fld. racemes, pen- 
dulous, about 1?, in. long: pod 4-winged, 7 in. long. 
Spring. New Zealand, Lord Howe Island, Juan Fer- 
nandez, Chile. —The following varieties are in eultiva- 
tion: Var. grandiflora, Hook. f. (2didrdsia qrandi- 
flora, Salisb.). Lifts. linear-oblong, about 1 in. long, in 
10-25 pairs: fs. 175 in. long: standard shorter than 

wings: Bowl 167 Gz. IT.9% Gn 2k Bile EeBic. 
12:1162. Var. microphylla, Hook. f. ee. micro- 
Phylla, Ait. Edwerdsia Macnabidna, Curt. Lfts. 
orbienlar-obovate to broadly oh long, usually emar en ate, 
4,-1, in. long: fis. about 1}. : standard : oe as 
long as wings. B.M. 1442 aa. 24k. pe O11 . Gia. 
J2:57 also seems to belong here, 

BB. Pod not winged: fls. 24-1 in. 

5. macrocarpa, Smith (Ldiedrdsia Chiléusis, Miers). 
Shrub or small tree, with the young branchlets densely 
tomentose: Ifts. in 10-20 pi: iirs, elliptic or obovate obtuse, 

Tong. 

silky-pabescent beneath, ?4-lin. long: fis. 3 
in hee racemes; standard as loug as 
terete, not winged, 1-4-seeded. Chile. L. : 
B.R. 21:1798. 

S. affinis, Torr. Small, decidnous round-headed 
tree, 20 ft. high: elliptie-ovate, nearly glabre 

1-11, in. long: white, tinged ré 1, in. long, in slender, 
axillary racemes: pod terete, blac o-3 in. long. Spring 
Ark., Tex S.3:122.—S. alopecuroides, Linn. Grayish pubes- 
eent unde with upright, virgate bri anches: Ivs. 6 in. 
long, with oblong Ifts.: fis. yellow i 
minal about 6 in. long: pod tere 

Linn. = Baptisia aus- 

Honk ‘Allied to aponic A iscsi Ee 
ovate to oyate-oblong, pubescent be h, 34-1 in. long: fis. 
pale pink. Probably from China.—S. chrusophiulia, Seem. 
(Edwardsia chrysophylla, Salisb.). Allied to S. tetraptera: 

15-19, obovate, small: 
Sandwich Islands. 

pubescence mor golden yellow: Ifts. 
fis. smaller: standard shorter than wings. 
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BUR. O:758.—S. Norolkowi, Hort 
usually 11, lanceolate, dark green above pale and appressed 
pubescent beneath, 1-14 in. loug: fs. white Probably from 
centralor eastern Asia. S. tomentosa, Linn. Pubescent shrub 

Ivs. 6-10 in, dong; Hts. 15-19, oval to oblong, obtuse, 1-14 in 
long: fs. yellow, in terminal, 6-12-in. long pod 4-6 in. 
long. NS. states, W. India ML. 3390. Not hardy north.—s 
fomentosa, Hort. is similar to S.Japonien, but imperfectly 
known: Its. 1 oval to oblong, pubescent beneath, abeut 
lin.long. Probably from Asia.—S. niolucea, Thwait, is a 
shrubby species from Ceylon, not in cultivation, but under the 
siime nine nother iimpe ‘tly Known species, probably from 
China, is eult. It has 1 oblong, aente Ifts., sparingly pu- 
bescent above, densely beneath, and pale violet flower 

ALFRED REHDER. 

Similar to S Tnponiea: Ifts 

PCC TLeS 

SOPHRO-CATTLEYA,. Orchid hybrids between Soph- 
ronitis and Cattleya, little known in America, 

SOPHRO-LALIA. Orchid hybrids hetween Sophro- 
nitis and Lelia not advertised in American trade cata- 
logues. 

SOPHRONITIS modest), 
genus of about 4 cultivated on 
their neat habit and brilliantly colored flowers: 
bulbs small, with 1 or rarely 2 small flat lvs.: 
from the top of the pseudobulbs, brightly colored; 
pals and petals nearly equal, spreading; labellam ath 
a broad middle lobe and small erect side lobes, the base 
leading into a eavity in the wall of ihe ovary: column 
short, the stigmatic surface covering 2 wing-like pro- 
jeetions at its summit; pollinia s. Thi enus is closely 
related to Lelia, Cattleya, ete. 

These plants, and also Sophro-Cattleyas and Sophro- 
Lvelias, thrive in the temperature of the Cattleya house. 
In growing season, give a moderate supply of water and 
plenty of fresh air. Rest them at 50°-55°, and water 
sufticiently to keep them from shriveling. Grow them 
in shallow pots with pleuty of drainage, and a thin 
layer of fine turfy fern root, using no sphagnum. 

grandiflora, Lindl. Reichhb. f.). 

(Greek, 
species 

Orchiddacee. A 

account of 
pseudo- 

fs. 

5 

(NS. coccinea, Pseudo- 
bulbs clustered: Iws. about 2 in. Jong, elliptie: fis. soli- 

tary, on short peduneles, 112-4 in. across, brilliant 
searlet, often with a shade of orange, with an orange 

lubellum; sepals oblong-lanceolate ; 

tie; labellum narrow, with folded sides. Flowers dur- 
ing the whole winter. Organ alts. B.M. 3709. F.S8. 

11716. P.M. 9:193. Gn. 25-443 ee rosea); 31, 
é y TH TILE s4319. (Gs. il: 

‘ io oon R.H. 1886 :492 
62609, 

petals broadly ellip- 

ALP. 
Very small plants with 

(var: aurantiacd). 

cérnua, Lindl. 
rhizome bearing 1-lvd. 

a creeping 
pseudobulbs: Ivs. ovate, thick 

and leathery, a little over an inch long: fls. 4-8, on a 
stem from the axils of the lvs., bright scarlet or reddish 
orange, with an orange lip; sepals and petals ovate; 
Iabellum ovate-acuminate. shorter, concave. Winter. 
Rio Janeiro. B.M. 3677. B.R. 13:1129. 

violacea, Lindl. One of the smallest of cultivated 
orchids: pseudebulbs ovoid, 1 in. long: Iws. linear, 2-3 
in. Jong: tls. bright rese, about 1 in. in diam.; sepals 
and petals oblong-lanceolate, acute; labellum rhombic- 
obovate, flat. Winter. Organ Mts., Brazil. B.M. 6880 

HermricH HAsseLBRING and Wu. MATHEWS. 

SORBARIA (derived from Sorbus: the 
ble those of the mountain ash), Bas/lima, Rosacea. 
Ornamental deciduous shrubs with rather large, odd- 
pinnate or bipinnate leaves and white flowers in termi- 
nal showy panicles. Sorbaria sorbifolia, S. alpina and 

clifehison? are hardy north, while S. Lindleyana is 
only balf-hardy. They are well adapted for borders of 
shrubberies and woods or for planting on banks of 
brooks or rivers, but should not be brought together 

with slow-growing and delicate shrubs. as they spread 
in suitable soil rather rapidly by means of suekers and 
are likely to overcrowd other plants. The handsome 
bright green foliage appears very early in spring. The 
large white panicles appearing in summer are showy, 
but become rather unsightly after they have faded and 
should be removed, The Sorbuarias, except S. Jfille- 
folimm, which prefers a rather dry, well-drained soil and 
sunny position, grow best in a somewhat moist and rich 

leaves resem- 
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soil and thrive also in partly shaded situations. Prop. by 
hardwood cuttings; also by root-cuttings, suckers and 
seeds. Four species in Asia and one in N. America, 
formerly usually united with Spirea but easily distin- 
guished by their stipulate, pinnate Ivs. and the 5 carpels 
being opposite to the sepals. 

SORBARIA 

A. Lvs. pinnate. 

B. Panicles with upright ramifications, dense. 

c. Fils. Wg in. 

sorbifélia, A. Braun (Spirwa sorbifolia, Linn. Ba- 
sillma sorbifolia, Raf.). Fig. 2350. Upright shrub, 3-5 
ft. high: Ifts. 13-23, lanceolate or ovate-lanceolate, long- 
acuminate, doubly serrate, stellate-pubescent beneath 

ACTOSS. 

a 

2350. Sorbaria sorbifolia (X 1-5). 

Usually known as Spireea sorbifolia. 

when young or glabrous, 3-4 in. long: panicles 5-12 in. 
long; fis. 44 in. acro June, July. N. Asia, from Ural 
to Japan. A.G. 11:125. Gn. 16, p. 217.—Escaped from 
cultivation in some localities in he Middle States, 

cc. Fis. % in. across. 

grandiflora, Maxim. (Spirta grandiflora, Sweet. Sp. 
sorbifolia,var.alpina, Pall. Busilima alpina, Koehne). 
Shrub, 1-3 ft. high: Ifts. 13-17, oblong to lanceolate, 
acuminate, doubly serrate, glabro 3 in. long: pan- 
icles 3-5 in. long: fils. 46 in. across July. E. Si- 
beria. Gt. 9:295. 

BB. Panicles 

c. Young branches pubescent, green. 

Lindleyana, Maxim. (Spirtea Lindleydana, Wall. Ba- 
sitma Lindleydana, Kuntze), Four to 8 ft. high: lfts. 
15-21, lanceolate, long-acuminate, rounded at the base, 
doubly serrate, with simple hairs beneath when young 
3-4 in. long: panicles 8-12 in. long and about 8 in. 
broad: fis. 14 in. acros July, Ta Himalayas, China. 
B.S. 2:108. BUR. 31:33. Gn. 47, p. 222; 49, p. 229; 55, 
p. 116. 

cc. Foung branches glabrous, usually red. 

Aitchisoni, Hemsl. (Spirtea Aitehisoni, Hemsl. 8, 
sorbifolia, var. angustifolia, Wenzig). Shrub, 6-8 ft. 
high, with upright or ascending, little-hranched stems, 
usually bright red when young: Ifts. 15-21, lanceolate 
to linear-lanceolate, acuminate, narrowed at the base, 
simply or obseurely doubly serrate, glabrous, 2-4 in. 

June, 

with spreading ramifications. 
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long: panicles to 12 in. long, leafy at the base: 
or more across. July-Sept. Afghanistan, Cashmere. 
G.C. IIT. 28:255. M.D.G. 1901:18.—A very desirable 
shrub with handsome graceful foliage, much hardier 
than the preceding species. 

AA. Lvs. bipinnate. 

Millefolium, Focke (Spirwa Millefolium, Torrey. 
Chamebatia Millefolium, Maxim. Basillma Millefo- 
lium, Kuntze). Aromatic, glandular-pubescent spread- 
ing shrub, 2-6 ft. high: lvs. lanceolate in outline, 1-3 
in. long. with minute, densely set, oblong and obtuse 

fis. % in. 

Ifts.: tis. ¥¢ in. across, in 2-5-in. long panicles. July, 
Aug. Calif. 200 Wyoming and Arizona. G. F, 2:509, 
G. C. —Rarely cuit.; it has proved hardy in 
Mass., but, ae other plants from the same region, it 
is likely to be killed by too much moisture during the 

winter. ALFRED REHDER. 

SORBUS (ancient Latin name of 8. domestica). In- 
cluding Avia, Aronia, Cormus, Micromelis and Tor- 
mindaria, Rosdecew. Ornamental deciduous trees or 
shrubs, with alternate simple or odd-pinnate leaves, 
white or rarely pinkish flowers in terminal corymbs and 
berry-like, usually red fruit. Most of them are hardy 
north except some Asiatic species and Sorbus domes- 
tieca, which seem tender north of Mz They are 
chiefly inhabitants of mountainous regions, and the 
northern species, as S. Americana and sambucifolia, do 
not thrive well in warmer and drier climates, while S. 
Avia, torminalis and allied kinds endure drought and 
heat well. They all have handsome foliage, which usu- 
ally turns orange-red in fall. The fruits are showy and 
often remain on the branches the whole winter if not 
eaten by birds. They are not particular as to the soil 
and are well suited for planting on rocky hillsides. 
Those of the Aucuparia group are more adapted for 
cool and moist mountain regions; those of the Aria and 
Torminaria group, which grow specially well on lime- 
stone soil, are suited to warmer and drier climates. 8. 
hybrida is sometimes used as a small-sized avenue tree 
on account of its regular pyramidal habit. S. arbiutifo- 
lia and S. melane pa are handsome shrubs for bor- 
ders of shrubberies; they prefer moist soil, but S. me- 
lanocarpa also grows in drier rocky situations. Prop. 
by seeds sown in fall or stratified; also by layers, and 
S.arbutifolia and S. melanocarpa from greenwood cut- 
tings. Varieties and rarer kinds are usually budded or 
grafted on allied species, but most kinds will grow on 
S. Aucuparia or Americana and on Hawthorn. The 
trees are very subject to borers. 

About 30 species distributed throughout the northern 
hemisphere, in N. America south to Fla. and New Mex., 
in Asia south to the Himalayas. Lvs. simple or odd- 
pinnate, stipulate: fls. in compound corymbs; sepals 
and petals 5; stamens 15-20, with red or yellow anthers; 
styles 2-5, free or connate at the base: fr. a 2-5-loculed 
pome, usually rather small, with 1 or 2 seeds in each 
cell. Closely allied and often referred to Pyrus, from 
which it is chiefly distinguished by its compound inflor- 
escence and by the fis. being more or less perigynous 
except in the Micromeles group, which has a decidedly 
inferior ovary like Pyrus; the fruits, too, are usually 
smaller and berry-like. 
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A. Foliage pinnate. 

B. Les. regularly pinnate 
lifts, of almost equal s 

ce. Bruits small, 4-14 in. across 

or slightly larger, berry-like. 
(Alucuparia group, species 
1-4.) 

D. Winter-buds covered with 
white villous tomentiomn. 

E. Young branchletsand lus. 

with 
ee. 

the 

DINOESCEN es 025 esas ler 1. Aucuparia 
EE. Young branchlets and les. 

LUE OMS A Sag kels .... 2. Tianshanica 
pp. Winter-bicds glutinor glu- 

brous or sparingly ap 

pressed, rusty-pubescent. 
E. Lits.long-acuminates tls. 

Ve—ty Ones fr. ‘yg in. 
WOPOES Bo an eho wien es § a8 3. Americana 

EE. Lifts. acute or obtusish: 

fils. 44-13 in. aeross: fr. 
about 13 in, deross..... +. sambucifolia 

cc. Fruits 35 in. or more across, 

apple- or pe ar-shuped, with 

grit-cellss styles 5. (Cormus 
PROUD SPCClOS B— Ps), Pht 2a 5. domestica 

BB. Les. only pinnate toward the 
base, lobed or only serrate in 
the upper part, varying much 
on the same plant and occu- 
sionally only lobed. 

ce. Habit tree-like 6. hybrida 
COs MVE SATUORAUIRG s.cckcc dg eten ses 7. spuria 

AA. Foliage simple. 
B. Styles 2: trees or rarely shrubs. 

c. Onder side of les. glabrous at 
length, green: les. lobed: fir. 
brown, with qrit-cells, ( Tor- 

oa eer ree ree . torminalis 
grayish or 

tomentose, (Avia 
group, species 9-12.) 

bp. Lvs. lobed. (Secalso No.6.) 

E. Pairs of veins 5-9, 

F. Base of the usually 
broadly ovate lus. 

mostly rounded..... 9 

FF. Base of the ovate to ob- 
long-ovate lus, 

broadly cuneate. ... 

EE. Pairs of veins & 

side of teins densely 
snowy white, tomentose... 

not but 

whitish 

. latifolia 

. intermedia 

flabellifolia 
pp. Lvs. or obseurely 

lobed: pairs of veins 6-12.12. Aria 
BB. Styles ¢ Shrubs with erenately 

servate lus. (Aronia [Adeno- 
rhachis] group, species 135-14). 

©, Fruits red: lus. tomentose be- 

WEED en Ons Mende etre nats 13. arbutifolia 
ce. Fruits black: Tes, glabrous or 

DUALITY SOP 8 Sscs none astern Bl 14. melanocarpa 

(Aucuparia group, species 1-4.) 

1. Aucuparia, Linn. (Pyrus Aueupdria, Gertn.). 
EtrRoPEAN MOUNTAIN ASH. Rowan TREE. Fig. 2351. 
Round-headed tree, 20 to 40, occasionally 60 £t. high: 
young branchlets pubescent, grayish brown when older: 
petioles more or less tomentose ; Ifts. 9-15, oblong to 
oblong-lanceolate, serrate, entire toward the base, dull 
green above, pubescent beneath or rarely glabrous, 34- 

2in. long: fls. white, !, in. across, in flat, $-6-in. broad, 
tomentose or sometimes almost glabrous coryimbs; sta- 
mens about as long as petals: fr. globose, about +, in. 
across, bright red. May.-June. Europe to W. Asia and 
Siberian. —Var. duleis, Krietzl. (var. Mordvica, Zengerl.). 
Almost glabrous: petioles purplish; Ifts. oblong-lanceo- 
late, 2-3 in. long, glaueescent beneath. The fruits are 
of an agreeable acid flavor and recommended for pre- 
serves, The tree thrives well in cold northern climates 
where hardly any other fruit tree will grow. Var. dulcis 
laciniata, Beissn ,is a handsome and graceful form 
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with the lfts. pinnately lobed and the leaf-stalks and 
young branchlets bright red, Var, fastigiata, Loud., 
forus a narrow pyramidal tree, with upright branches. 
Var. pendula, Hort., has long and slender pendulous 
branches. Var. Rossica, Hort., seems little or not dit- 
ferent from var. dudeis. Var. fractu Inteo and var. Fi- 
feana, Hort., have yellow fruits. There are vars. with 
variegated foliage of the typieal and of the weeping 
form. The fruits of SN. alucuparia, NS. domestica, tor- 

minalis and var. duleis are edible, and the strong and 

grained wood of NS. domestica and S. torminalis, 

aid in a lesser degree that of S alLuenparia, is valued 
for handles of tools and similar small articles. See 
Pyrus. 

2. Tianschaénica, Rupr. (Pyrus Thiansehdnica, 
Regel). Small tree or shrub, similar to the preceding: 
young branchlets glabrous, red-brown and glossy when 
older: petioles andlys. glabrous: Ifts. 11-15, lanceolate, 
acuminate, serrate, entire toward the base, dark green 
und glossy above, light green beneath, about 2 in. long: 
corymbs vbrous ; stamens half as long as tals: 
styles 2-5: fr. globose, bright red. May, June. C. Asia. 
Gt. 40, p. B.M. 7755.—Very handsome on account of 
the contrast of its dark green foliage and red-brown 
branches. 

8. Americana, Marsh. (Pijrus Americdna, DC. S. 
micrantha, Dam-Cours.). AMERICAN MovuNTAIN ASH. 
DoGpBerry. Fig. 2352. Small tree, attaining 30 ft., with 
spreading branches, or sometimes shrubby: Ifts. 11-17, 
lanceolate, long-acuminate, sharply serrate, glabrous or 
slightly pubescent when young, light green above, paler 
beneath, 14,-4 in. long: fis. one-fifth to 44 in. across, in 

dense, 3-6-in. broad, usually glabrous corymbs: fr. glo- 
hose, bright red, 16-14 in. across, with the calyx-lobes 
very small and connivent. May, June. Newfoundland 

close- 

2351. Sorbus Aucuparia. 
hee Oe 49) 

to Manitoba, south to Mich. and N.C. 8 
—Var. microcarpa, Torr. & Gray(S. microcdérpa, Pursh), 
has narrower foliage and very small fruits about 7,4 in. 
across. 

4. sambucifolia, Ram. (Piyrvs sambucifolia, Cham. & 
Sehlecht.). WESTERN MocuntTarn AsH. Small tree or 
shrub, closely allied to the preceding: Ifts., 7-15, oval to 
ovate-lnnceolate, obtuse to short-acuminate, sharply ser- 
rate, glabrous and dark green above, glaucescent and 
usually pubescent beneath when young, 11-3 in. long: 
fils. 24-'s im. across, in 2-4-in. broad and rather loose 
corymbs, sometimes few-fld.: fr. globose, ovoid when 
young, red, about 1. in, aeross, with more or less up- 

right calyx-lobes. June, July. Labrador to Alaska south 
to Pa., Mich. and Calif., N. E. Asia and Japan. S8.S. 

Si detah, 172: 
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4:173, 174.-—A very variable species; the eastern form 

resembles more the preceding species, and intermediate 
forms are not uncommon in the northeastern states. 
The most distinct form is var. Grayi, Wenz. (var. pi- 
mila, Sarg. Pyrus occidentalis, Wats.). Shrabby: 
lfts. 7-11, oval to oval-oblong, obtuse, with only a few 
teeth at the apex, bluish green: corymbs 1-2 in, across. 
Wash. to Calif. G.P. 10:85. S. sambucifolia is often 

Sorbus Americana (» !3) 2352. 

confounded with the preceding species; both ire very 
handsome in autumn with their large clusters of bright 
red fruits. Sometimes a form of S. hybrida is found in 
American nurseries under the name of S. sambucifolia, 

(Cormus group, species 5-7.) 

5. doméstica, Linn. (Pyrus Sérbus, Gertn. P. do- 
méstica, Smith, Cérmus doméstica, Spach). SERVICE 
TREE. Fig. 2: Rouud-headed tree, 30-60 ft. high: 
winter-buds glutinous: petioles tomentose; lfts. 11-17, 

obovate-oblong to oblong, sharply and rather coarsely 
serrate, with acuminate teeth, usually entire near the 
base, green and glabrous above, fluecose-tomentose be- 
neath, at least when young, 1-2). in. long: fs. white, 
%o in. across, in broadly pyramidal rather loose, tomen- 
tose corymbs: fr. 1-144 in. across, usually yellowish, 
with red or orange cheek, apple-shaped in var. malifor- 
mis, Lodd., pear-shaped in var. pyriformis, Lodd. May. 
S. Eu., N. Afr. and W. Asi GC. IT. 1:283; 6:649. 
M.D.G. 1897 :376-378.—This species is often confounded 
with the European ash, from which it is almost indis- 
tinguishable without fruits or flowers, except by the 
glutinous winter-buds. 

6. hybrida, Linn. (Pyrus pinnalifida, Ehrh. P. Pén- 
nica, Babingt. S. intermedia x Aucuparia). Tree, at- 
taining 40 ft., of regular, pyramidal habit with upright 
branches: young branchlets and petioles whitish tomen- 
tose; Ivs. ovate to oblong-ovate, with 1-4 pairs of de- 
current Ifts. at the base, or but pinnately lobed, upper 
part lobed with the lobes becoming idually shorter 
and more indistinct toward the apex, dark green above, 
whitish or grayish tomentose beneath, 245-5 in. long; 
petioles about Lin. long: fls. 43-1y in. across, in tomen- 
tose corymbs about 3 in. broad: fr. globose-ovoid, % in. 
high. May, June.— Natural hybrid, « sionally found 
with the parents in Europe. Two different hybrids are 
usually included under S. hybrida; the typical one is 
S. Ancupuria x intermedia, which has the lws. oblong- 
ovate to oblong, 3-5 in. long, with 10-12 pairs of veins, 
the Ifts. and lobes uarrower and pointed and the veins 
often slightly reeurved. It is mostly eult. under the 

name of S. guere/folia or quercoldes, Hort. The seeond 
hybrid is var. Thiuringiaea, Rehd, (Pirus Thuringiaca, 

Ilse), and is a hybrid of S. Aucuparia x Avia; it las 

Zi 
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ovate- to ovate-oblong lvs., somewhat more deeply 

lobed, 2}2-4 in. long, with 8-10 pairs of veins, Ifts. and 
lobes broader and obtusish, with the veins usually 

curving upwards. This is known in gardens as 8. quer- 
cifolia hybrida nana, Var, decurrens, Koehne (8. lanu- 
ginosa, Hort., not Kit.), is a transition to S. Aucupa- 
ria; only the 3 or 5 upper lIfts. are connate into a ter- 
minal lft., which, like the upper separate Ifts., is deeur- 
rent at the base, under side less densely tomentose, Jn 
some nurseries under the name of 8. sumbucifolia, 

7. spuria, Pers. (Pyrus heterophylla, Dur. S. Aw- 
cuparia x arbutifolia), Shrab or small tree, attaining 
15 ft., with slender, sometimes pendulous branches: 
lys. ovate to obloug-ovate, obtuse, with 2-6 lobes or Ifts. 
near the base, simply crenate-serrate toward the apex, 
11.-3% in. long, pubescent or glabrous beneath: fis, 
white or pinkish white, in pubescent or glabrous co- 
rymbs J-I!5 in, broad: fr. subglobose or pear-shaped, 
dark purple or alnost black. May, June. Of garden 
origin. B.R. 14:1196.—Sometimes cultivated under the 
name S. guercifolia floribunda naua, Hybrids of dif- 
ferent origin are usually united under S. spuria; the 
more pubescent forms with dark purple fr. are probably 
the offspring of S. bacuparia and S. arbutifolia, while 
the more glabrous forms with usually blackish fruit 

- have S. dAneuparia and 8. melanocarpa as their parents. 
A similar form with quite glabrous and more pointed 

“2, lvs., originated at the Arnold Arboretum and probably 
SN 

a hybrid of S. Americana and S. melanocarpa, was 
named 8S. Sdrgenti, Dipp. 

(Torminaria group, species No. 8.) 

8. torminalis, Crantz (Pyjrus tormindlis, Ehrh. Tor- 
mindria tormindlis, Dipp. Z. Clisii, Rem.). Witp 
SERVICE TREE. Round-headed tree, with spreading 
branches, 40-80 ft. high: lvs. broadly ovate, slightly 
cordate to broadly cuneate at the base, with several tri- 
angular-ovate, serrate lobes on each side, the lower 
sinuses reaching about half way to the middle, floecose- 
tomentose when young, 2-4 in. long; petioles 1-154 in. 
long: fis. white, 's in. across, in broad, rather loose 
tomentose corymbs: fr. oval, 12-34 in. high, brown, 
dotted. May, June. Southern and middle Europe.— 
The foliage turns bright red in fall. 

(Aria group, species 9-12.) 

9. latifolia, Pers. (Pyrus rotundifolia, Bechst. P. 
intermedia, var. latifolia, Ser. P. Avia, var. latifolia, 
Hort. Zormindria latifolia, Dipp. S. Avia x tormi- 
nalis). Tree, attaining 50 ft., similar to the preceding: 
Ivs. broadly ovate to ovate, usually rounded at the base, 
pinnately lobed with short, broadly triangular, sharply 
serrate lobes and with 6-9 pairs of veins, grayish or 
whitish tomentose heneath, 244-4 in. long: petioles 
%-1 in. long: fils. about 14 in. across, in broad, tomen- 
tose corymbs: fr. globose or globose-ovoid, about 4s in. 
high, orange to brownish red. May, June. Occasionally 
occurring in middle Europe. 

2353. Sorbus domestica (* }3). 

f 
10, intermédia, Pers. (Pyrus intermedia, Ehvh. Sér- 

bus Sedndica, Fries. Aria Suecica, Koehne. Hdhnia 
Suécica, Dipp.). Tree, 20-40 ft. high, with oval head: 
Ivs. ovate to oblong-ovate, broadly cuneate at the base, 
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pinnately lobed peas broad and short, irregularly ser- 
rate lobes and 5-8 pairs of veins, whitish tomentose be- 
neath + in. long; petioles b4-%4 in. long: fs, about 
to in. across, in broad, tomentose coryinbs: fr. orange 
red, globose or subglobose, about ta iu. high. MAS 
Northern and middle Europe.—This is sometimes con- 
founded with S. hybridu and considered to be a hybrid 
of simikur origin, but it is certainly a good species. It 
never bears distinet leaflets at the base and the sinuses 
do not reach farther than oue-third toward the middle. 

1. flabellifolia, S. Schau. var. flabelli- (Pyrus Arvin, 
folia, Arb. Kew. Aria flubellifolia, Decne. S. flabel- 

lata, Hort.). Small tree, attaining 20 ft.: Iws. orbieular 
to broadly oval, obtuse, usually broadly cuneate at the 
base, incisely lobed above the middle, with the short 

lobes truneate or rounded and coarsely toothed, snowy 

white beneath, 1!.-27. in. long: fls. scarcely ty in. 
across, in dense, white-tomentose coryinbs: fr. de- 
pressed-globose, orange-red. Southeastern Eu., W. 
Asia.—Cult. in some nurseries as Pyris aurea striata. 

12. Aria, Crantz (Pyrns llria, Elivh.  obria nived, 
Hort. Hidhnia Ariu, Med.). Wire Bram-rReE. Fig. 
2354. Tree, with broadly pyramidal or oval head, 
5-50 ft. high: Ivs. roundish obovate to oblong-oval, 

usually cuneate at the yacute orobtuse at the apex, 
sharp ly aud doubly serrate, of firm texture, bright or 
dark green and glabrous above, white-tomentose be- 
neath, 2-5 in. long; petioles ! 1 in. long: fils. 1-84 in. 
across, in tomentose, 2-3-in. 

base 

broad corymbs: sub- 
globose, orange-red, about }5 in. high. May. Middle 
and southern Europe to Himalayas and Siber.—De- 
sirable tree for dry and exposed situations, and very 
ornamental in foliage on account of the contrast 
colors of the upper ee under sides of the leaves. Sev- 
eral vars. are known. Var. Crética, Lindl. (Aria Greeca, 
Decne.). Lys. orbicular-obovate, coarsely doubly serrate, 
1/.-3 in. long, with 6-10 pairs of veins. Southern En. 

rtd 4 

Var. Decaisneana, Rehd. (Aria Decaisnedua, Lav. 
Pirus Decaisnedna, Ninos je Lys. elliptic to oblong- 
ovate, acute, irregularly doubly serrate, 8-6 in. long: 
stamens longer than petals: fr. oval. Probably from 
the Himalayas and sometimes cult. as S. Vepalénsis. 
Var. édulis, Wenzig (Pyrus édutlis, Willd.). Lys. ellip- 

tic-oblong to oblong, rounded or acute at the apex, 
2-5 in. long: fr. oval, %, in. high. There are some 
garden forms, as va aurea, chrysophylla and lutés- 
cens, with more or less yellow foliage. 

(Lronia group, 13 and 14.) 

13. arbutifolia, C. Koch (Piyjrus arbutifolia, Linn. f. 
Aronia arbutifolia, Eliot. A. pyrifolia, Pers. IMéspi- 
lus arbulifolia, var, erythrocdrpu, Michx.). RED CHOKE- 
BERRY. Upright shrub, 6-12 ft. high: lvs. short-peti- 
oled, oval to oblong or obovate, acute or abruptly acu- 
minate, crenately serrate, glabrous above except some 

glands on the midrib, whitish or grayish green and to- 
mentose or pubescent beneath, 14-3 in. long: corymbs 
tomentose, few to many-fld., 1-1}. in. broad: fls. white 
or tinged red, },-'s in. across: fr. subglobose or pear- 
shaped, bright or dull red, about 14 April, May. 
Nova Scotia to Minn., south to Fla.and La. B.M. 366s. 
Gabe eala: 

14. melanocarpa, C. Koch (Pirus agra, Sarg. Avduia 
nigra, Koehne. Pyrus arbutifolia, var. wyra, Willd. ) 
Biack CHOKEBERRY. Closely allied to the preceding, 
usually lower: Ivs. oval to obovate, abruptly acuminate 
or obtuse, pale green and glabrous or nearly beneath : 
calyx and pedicels glabrous or nearly so: fr. globose, 
about !4 in. across, shining black. Nova Scotia ue On 
tario, south to Fla. and Mich. April-June. B.B. 2:237. 
Var. grandifolia, Dipp. (Pyrus qrandifolia, Lindl, _ has 
larger, obovate or broadly obovate Ivs. and larger fls. 
B.R. 14:1154. Var. subpubéscens, Lindl.. has the Ivs. 
pubescent beneath when young. An intermediate form 
between the two preceding species is figured in B.R. 
12:1006 as Pyrus floribinda, Lindl.; similar forms are 
found wild occasionally in the northeastern states. 
Both species are handsome shrubs; S. melanocarpa is 
prettier in foliage and in bloom, while 8. arbutifolia has 
showier and usually more numerous fruits. The fruits 
of both species remain on the branches during the 
winter, 

species Nos. 

neross, 
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S. aliuifolia, Wenzig (Pyrus Miyabei, Sare 
folia, Koehne). Tree, 60 ft. high: ws. obovate and abruptly 
aeuminate or ovate, serrate, glabrous at length, but on Vigor- 
ous shoots, often remaining tomentose beneath, 2-4 in. long: 
fls. in G-12-fld., almost glabrous ¢ orymbs: fr. subglobose, 14 in. 
veross. Japan, Gt. $1, p. 28s, 284. GLP. 7:84.—8. Chameimes- 
pilus, Crantz (Pyrus Chamemespilus, Poll, P alpina, Dur. 
Aria Chamemespilis, Hos.). Upright shrab, 6 ft, high, allied 
to S. Avia, Lvs. elliptic to oblong serrate, almost glabrous, 

Micromeles alni- 

2354. Sorbus Aria (x 14). 

2 s. pinkish, with upright petals, in deise 
corymbs about 1 broad: fr. oval, orange to brownish red. 
Middle and eaten Europe.—n. densiflara, Heynh. (Pyrus 
densiflora, Spach. P. alpina, Willd., not Dur. Aronia alpina, 
Dipp.). Hybrid of garden origin between S. Aria and S. me- 
Janocarpa: shrub,5 ft. high: lvs. oval to elliptic-oblong, whitish 
tomentose beneath, 1’o-3 in. long: fils. white or pinkish, in 
dense corymbhs 1 1% in. broad: fr. pear-shaped, dark bluish 
purple.—S. diseclor, Maxim. Closely allied to S. Aucuparia, 
but quite glabrous: Ifts. oblong-lanceolate, larger, glaucous be- 

14-21, in. long 

neath. N.China.—s. gracilis, Wenzig (Pyrus gracilis, Sieb. & 
Zuec.). Shrub, with pinnate lvs., those at the hbase of the 
loose, few-tld. ecorymbs with large, incised-dentate stipules. 
Japan.—S. Hostii, C. Koch (Pyrus Hostii, “Hemsl. P. Sudetieca, 
Tausch. Aria Hostii, Jacq. f. y Supposed to be a hybrid he- 
tween S. Aria and Chamamespilu shrub or Sn tree, 12 ft. 
high: lvs. oval to elliptie-obovate, s : fis. pinkish, 
in dense corymbs about 2. in. broad: fr. ETeORE: ovoid, red, 

s. of M. Europe. Gn, 2 9. RH. 1877:210.—S8. lanita, 
zig (Pyrus lanata, Don. S. majestica, Hort.). Tree, : 

to 8S. Aria: lvs. oval, sharply and doubly Sen and 
lohe a, 4-7 in. long: st , woolly: fr. 

Nepalénsis, Hort. also 
ria are often cult. under this 2 name: —N. lermi- 
"Photinia villosa.—S. trilobata, Heynh. (Pyrus 
Small tree: lys. rather small, almost orbicular, 

reading, denticnlate lobes, gl: ANOS: tls. white, 
qwith B Styles: fr. subglobose, *4 in. across. W. As y restita, 
S. Sehan. (Pyrus vestita, Wall. P. crenata, S. Nepal- 
ensis, Hort.). Tree, allied to S. Aria: Ivs. elliptie te elliptie- 
oblong, douk rrate, densely tomentose beneath, 3-7 in. long; 

styles 5, woolly at the base only. Himalayas. G.C. II. 1:17. 

ALFRED REHDEK. 

SORGHUM. The genus Sorghum is referred to An- 
dropogon by Hackel and others, and its botanical rela- 
tions are discussed under that name. It forms a section 
of that genus, only one species of which is of economic 
importance. The various cultivatéd varieties known as 
Sorghum, Broom Corn, Kaffir Corn, Jerusalem Corn, 
Millo Maize, Durra, ete., are considered as having been 

brilohata, DC.). 
}-lobed, with s 

Lindl, 
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derived from the wild species, S. Halepense (Andropo- 
gon Halepensis). Others maintain these cultivated 
forms as varieties of a distinct species, Sorghum vul- 
gare (Andropogon Sorghum). The cultivated forms are 
annuals, with tall jointed stems, bearing large terminal 
panicles. They fall naturally into three groups, depend- 
ing upon their uses: (1) Broom Corn, in which the 
branches of the panicle are elongated and are thus 
adapted to the manufacture of brooms; (2) the Sugar 
or Saccharine Sorghums, with loose panicles, the 
branches drooping, and red-brown spikelets, cultivated 
for the sweet juice and for forage. Amber and Orange 
are leading forms of Sorghum. See Saccharum. (3) 
The remaining varieties are grouped together as Non- 
Saccharine Sorghums. They are grown for forage 
and for the seed. Gn. 4, p. 83 (S. bicolor). The com- 
mon forms grown in this country and offered in the 
trade are: Kaffir Corn, with stems 4-5 feet high, stocky 
growth, and dense, upright panicles; Millo Maize, or 
African Millet, similar but about twice as tall; Durra 
(variously spelled Doura, Dhoura, ete.), including 
Egyptian Rice Corn, Guinea Corn, etc., with compact 
panicles on a recurved stalk. A. S. Hirercocg. 

SORGHUM 

2355. 

South Carolina. 

To show horticultural 
zones. 

SORREL. Various species of Rumex (which see) 
produce large, thick, acid leaves which are prized for 
salads or for “greens.” Leaves of some of the native 
or naturalized species are gathered as pot-herbs in many 
parts of the country. In the Old World, however, sev- 
eral species are regularly cultivated in kitchen-gardens ; 
in this country these cultivated species are relatively 
little known. They are perennials of the very easiest 
culture. Usually they persist for a number of years 
after well established, giving an abundance of soft edi- 
ble leaves early in the spring when herbage is scarce. 
They are usually grown from seeds, and plants fit for 
eutting may be had when the plants are one or two years 
old. Plants should be placed at one side of the garden 
where they will not interfere with the regular tillage. 
No special treatment is demanded, When they begin to 
show signs of failing, new plants should he started or 
the old ones may be taken up and divided. The rows 
should stand about 18 in. apart. Do not let the plants 
exhaust themselves by seed-bearing. The Spinach Dock 
(Rumer Paticntia) is one of the best and earliest. The 
Belleville (timer clcetosa) is also an excellent plant 
for the home garden and has the advantage following 
the other as a succession. Various other species may be 
had of European seed dealers. See Dock. q,, Ho RB: 

SORREL-TREE. 

SORREL, WOOD. 

SOUR GUM. 

SOUR SOP. cnond muricata. 

_SOUR WOOD. 

Orydendrum, 

Oxalis Acetosella, 

See Wyssa sylvatioa, 

Orydendrum, 

SOUTH CAROLINA 

SOUTH CAROLINA, HORTICULTUREIN. Fig. 2355. 
Owing to the combined influence of varieties of soil, 
latitude and elevation, the climatic conditions of South 
Carolina and the range of horticultural productions are 
remarkably varied. With reference to its adaptation to 
amateur and commercial horticulture, this state may be 
divided into four belts by lines drawn roughly from 
southwest to northeast. 

The coast region, embracing a tier of counties border- 
ing the Atlantic ocean and a number of fertile islands, 
is especially adapted to commercial horticulture. A con- 
siderable area is devoted to growing early vegetables to 
supply the large cities of the northeastern states, The 
principal species grown for shipment are green peas, 
Irish potatoes, cabbage, asparagus and beans. The 
Hoffman and Neunan varieties of strawberries, which 
are especially adapted to this region, are also grown 
for sbipinent, The fig grows to perfection here, but has 
not as yet been produced on a commercial scale. The 
capabilities of this region have been only partially de- 
veloped on account of the habit and profit of sea island 
cotton and rice culture. The fungous disease known as 
asparagus rust has seriously menaced the asparagus 
plantations. 

The Pine Belt, or second zone, embraces two forma- 
tions, popularly known as the Upper and Lower Pine 
Belts. The latter covers an area of about 9,000 square 
miles; the former 5,000. The Upper Belt embraces the 
best farming and horticultural lands of the state. The 
surface is generally level, with an elevation of 250 
feet. Both of these belts contain large areas especially 
adapted to vegetable- and fruit- growing, especially 
melons. These industries are receiving more and more 
attention every year as the land-owners become more 
familiar with the intensive methods necessary for suc- 
cessful truck-farming and the commercial requirements 
for successfully handlng large crops of perishable 
products. Asparagus, early potatoes, watermelons and 
cantaloupes are at present the principal crops grown 
for the northern markets. The sweet potato grows to 
perfection in this region, 400 to 600 bushels per acre 
being easily produced. Recent experiments by the 
Agricultural Department of the Experiment Station in 
preparing the sweet potato for compact shipment seem 
to open the way for carrying this vegetable to all 
parts of the world. This section is especially adapted 
to the fig, the oriental types of pears and plums and to 
the early varieties of peaches and apples. While af- 
fording every facility for commercial horticulture, there 
is, perhaps, no part of the globe where an abundant 
supply of fruits and vegetables may be more easily and 
continuously provided for domestic use. Fresh vege- 
tables in seuson may be gathered from the garden every 
day in the year. 

The Hill Belt, fifty miles in width, stretching across 
the state from Georgia to North Carolina, is more 
varied in soil and elevation, affording a wide range of 
soil products. In some sections of the Hill Belt rapid 
strides have been made in peach- and melon-growing 
for market. From a limited area around Ridge Springs 
150 car-loads of peaches were shipped in 1900; from 
this section also large shipments of melons and aspar- 
agus are made. The rapid development of manufac- 
tures has created a home market for large quantities 
of fruit and vegetables. Grapes of superior quality 
are grown throughout this belt. Standard Labrusea 
grapes, such as Delaware, Concord and Niagara, are re- 
markably exempt from diseases which are more destruc- 
tive in other sections. The Rotundifolia family, or 
southern fox grape type, most commonly known from 
the amber-colored variety, Seuppernong, succeeds well 
from the mountains to the coast. Other varieties of the 
same family are more productive than the Scuppernong, 
such as the Mish Memory, Tender Pulp, Thomas, 
James and Flowers. The berries of some of these va- 
rieties adhere to the stems and grow in bunches of 
from 16 to 24 grapes, hence may be as readily shipped 
as the Delaware. When trained upon vertical trellises 
and pruned in early fall, the yield far exceeds that of 
any other type. 

The Piedmont and Alpine regions, ranging in eleva- 
tion from 400 to over 3,000 feet, varies even more than 

the hill country in variety of products to which it is 
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adapted. The cherry, peach, pear, grape, small fruits 
and apple atford a tempting varicty. The succession of 
fruits spans the seasons, the winter apples lasting until 
strawberries are ripe. While little has been done in this 
rreat region tow: uds growing fruit and vegetables for 
Eh waient, the cotton mills, so numerous in this scetion, 
have converted the farms in their vicinity into market- 
gardens. The typical mountain wagons, hooded with 
white canvas, laden with luscious apples, manmeoth 
cabbages, mealy potatoes and fragrant onions, products 

of the rude mnethods of the inhabitants of the highland 
region, are only suggestions of the possibilities of the 

fertile valleys and mountain coves under the manipula- 
tion of skilful hands guided by the trained head. 

J.S. NewMan. 

SOUTH DAKOTA, HORTICULTURE IN. Fig. 
South Dakota, the twenty-seventh state admitted inte 
the Union, lies a little north of the center of the con- 
tinent, between lat. 45° 57’ N. and 42° 28’ S. and Jong. 
96° 26" and 104° 3" W. of Greenwich.  Tts shape is 
approximately a rectangle. Its extreme length from 
east to west is 386 mile extreme breadth north to 
south 240 miles; area 76, 815 square miles; population 
(in 1900) 401,570. The Missouri river divides the state 
into two nearly equal portions. With the exception of a 
smuul area in the northeast corner, the southeast part is 
lowest and all the streams flow in that direction. The 
state may be divided into three sections: (1) the Black 
Hills; (2) the Table-lands; (3) the Eastern Section. 
The Black Hills in 
the southwestern 
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the Missouri, the James river valley and the Big Sioux 
river on the eastern border. In the southern part the 
valley of the Vermillion traverses the region between 
the Sioux and the James, These river valleys are all 
very fertile and blend together they reach the Mis- 
souri at the south. Diversified agriculture flourishes in 
these rich valleys, especially in the southern and entire 
eastern part of this section. In the bigher ground in 
the northern and western part, stock-raising and dairy- 
ing are the main industries owing to the lesser rainfall. 

Since the defining of the artesian-well basin, general 
agriculture has been encroaching upon the gri 
This basin reaches from the Missouri river eastward to 
sone distance beyond the James. The pressure and flow 
of these artesian wells varies from a few pounds to 200 
pounds per square inch, A flow of more than 3,000 gal- 
lons per minute has been obtained from an 8-inch well. 
These wells are from 100 to 1,500 feet in depth, and 
afford a valuable means of irrigation and cheap water- 
power. The water is supposed to come from the Rocky 
Mountain region. The amount of this supply which can 
be used has been roughly estimated at 826,805,600,000 
eubie feet annually, an amount of water sufficient to 
fill a viver-bed a mile wide, 20 feet deep and nearly 600 
feet long. When this water is more generally utilized, 
it is contidently believed that the horticultural area 
shown on the map will be extended to inelude the en- 
tire state east of the Missouri river. 

Horticulture in South Dakota is to a considerable ex- 
tent still in the experimental stage. Most of the plant- 

Ae areas. 

part are outliers of 
the Rocky Moun- 
tains, and the ex- 
tensive and very 
rich deposits of 
gold, silver, and 
other minerals are 
important sources 
of wealth. The 
Indians early knew 
of these gold de- 
posits, bub they -.. 
were not known to 
white men until 
1874. The Black 
Hills, so named by 
the Indians because Pes “Be 
of the heavy forests 
of pine and spruce 
covering the moun - 
tains, include an 
area of about 5,000 
square miles. Con- 
siderable fruit is 
now being raised in 
this seetion under 
irrigation, as the 
local market is a 
profitable one, and 
it has been found 
possible to raise 
many varieties not 
hardy upon the 
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open prairies of the 
state, 

The Table -lands 
comprise the entire 
section of the state 
west of the Missouri river, with the exception of the 
Black Hills. Five branches of the Missouri flow from 
the western part of the state across these lands from 
west to east. These are White, Bad, Cheyenne, Moreau 
or Owl, and Grand rivers. The rainfall in this part is 
too light to make general farming feasible, but the 
native grasses are very nutritious and stock-raising 
is profitable. Cattle, horses and sheep are raised in im- 
mense numbers and feed the year round upon these 
ranges, the dry climate curing the grass into the best of 

hay as it stands. 
The eastern section contains three river valleys that 

cross it from north to south, viz., the eastern half of 

2356. 

Showing areas favorable to fruit-growing, the broken-shaded portions being the most favorable. 

Map of South Dakota. 

ing of orchard fruits has been done since the last “ecru- 
cial test” winter of 1884-85, hence it will be difficult to 
give a safe list until after the next test winter. A 
glance at the map will show that the state extends well 
below the north line of Iowa, and as a matter of fact 
we find that the South Dakota fruit list partakes of both 
Jowa and Minnesota in its characteristics. The southern 
tier of counties in the southeast corner of the state can 
raise varieties of the apple which are not at all hardy 
northward in the state. It is interesting to trace the 
orcharding belt along the great river from far down in 
Missouri northward between Iowa and Nebraska and 
northward into South Dakota. In the Sioux and James 
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river valleys considerable fruit is grown as far north 
as the Minnesota line. North of this the orchards are 

few and far between, the country being new and grain- 

raising, stock-raising and dairying affording more prof- 

itable sources of income. 
In making up a list of apples for planting throughout 

the state, it will be a safe rule not to plant any variety 

less hardy than Oldenburg and Wealthy, especially if 

the planter desires a long-lived, fruitful orchard and 

cannot afford to experiment. The State Horticultural 
Society recommends the following for trial or general 
cultivation in all of the twelve fruit districts; viz., 
Oldenburg, Hibernal, Charlamoff, Wealthy. 

The largest orchard in the state is in Turner county, 
consisting of 7,000 trees on about 132 acres. This or- 

chard was planted in the early seventies and still yields 

profitable crops. About 4,000 of the trees are Wealthy 
and most of the remainder Oldenburg. 

Considerable trouble is experienced from root-killing 
of the common apple seedling stocks. In the northern 
part of the state, apple root-grafts root-kill every 
winter unless deeply mulehed. The winter of 1898-99 
will long be remembered as the “root-killing ” winter by 
the fruit men of several northwestern states. Efforts are 
now being made to remedy this trouble by testing the 
Russian method of preventing root-killing; viz., the use 
of the pure Siberian erab (Pyrus baceata), as a stock. 
If the experiments are successful apple culture will be 
practicable in both Dakotas and in a part of the Cana- 
dian northwest. Piece root-grafting will not be a fair 
test, as everything below ground should be Siberian. 
(See Bull. 65 of S. D. Exp. Sta., and Am. Pom. Soe. 
Report, 1899, p. 143.) 

Of plums, only those of the Americana type, such as 
DeSoto, Wyant, Wolf, Forest Garden, Rollingstone and 
Hawkeye, are of any value for general cultivation. 
However, in the southern tier of counties already men- 
tioned the Miner does well and is much grown. Pranis 
Americana is indigenous throughout the state. Many 
varieties from the native thickets are being grown by 
the prairie settlers, and these will probably supersede 
the varieties named above, which originated in lowa, 
Minnesota and Wisconsin. Plums rightly managed are 
very profitable and the general interest in them is 
increasing. The main trouble hitherto has been the 
tender stocks upon which the hardy natives have been 
worked. Myrobolan, St. Julien, Marianna, Southern 
Chickasaw, peach, and other southern stocks all winter- 
kill, leaving the hardy top to die. Such trees are a 
delusion and a snare to the prairie planter, and this 
fact is becoming more generally known. Trees worked 
on Americana seedlings or trees on their own roots find 
favor, as no trouble is then experienced from root- 
killing. The western sand cherry (Prunus Besseyi), a 
native of the state, is being tested as a stock at the 
Experiment Station at Brookings. So far the indica- 
tions are that it will be worthy of use as a dwarf stock 
for amateur use, the trees being dwarfed and bearing 
fruit at an early age. It is of some promise as a dwarf 
stock for peaches, such trees being of suitable size for 
convenient covering in winter or for growing in boxes. 

Of other orchard fruits, pears, quinces, apricots and 
peaches find no place on the South Dakota fruit list. 
Cherries are grown to a small extent in the southern 
counties, but the crop is uncertain in most parts. 

Raspberries can be grown with winter protection. 
Blackberries are not as hardy as raspberries. Straw- 
berries are considerably grown in the southern part of 
the state, and irrigation is found profitable, as it insures 
acrop in dry seasons. Grapes are grown to some extent 
in the southern part of the state, but northward suffer 
severely from winter-killing and are not on the fruit list 
recommended for that part of the state, Janesville, a 
Labrusca x viparia (vulpina) hybrid, has been found 
to be hardier than those of the Coneord type. It is 
probable that new varieties of grapes adapted to the 
prairie northwest will be produced by plant-breeding, 
using the indigenous Vitis riparia as a foundation. 
Toward this end about 5,000 wild grape seedlings were 
grown by the Experiment Station at Brookings in 1900, 
and this work of plant-breeding is being conducted on 
a large seale. : i 

Over 27,000 seedlings of various native fruits were 
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raised at this station in 1899-1900. The wild fruits are 
being crossed with tame whenever possible, but the 
main reliance is placed upon pure selection, acting 
upon the theory that “excess of food causes varia- 
tion.” The following native species have been taken 
in hand in this plant-breeding work: sand cherry, choke 
cherry, pin cherry, black currant, golden currant, goose- 
berry, buffalo berry, grape, hazelnut, high bush cran- 
berry, Juneberry, plum, red raspberry, black raspberry, 
strawberry. The work with cultivated fruits is mainly 
with the apple, an attempt being made to combine the 
hardiness of the Russian sorts with the long-keeping 
capacity of the best American winter varieties. Several 
Siberian fruits have also been taken in hand. These 
were picked up by the writer in 1897-98 when sent on a 
ten months’ tour of exploration in eastern Europe and 
western and central Asia by U. 8. Secretary of Agri- 
culture Hon. James Wilson. The state Legislature in 
March, 1901, granted an appropriation of $10,000 for a 
“plant-breeding building,” for improved facilities in the 
breeding of horticultural and agricultural plants. 

Of conifers, the hemlock, white pine, balsam fir, 
arborvitw and Norway spruce fail on the open prairie, 
while Jack pine, bull pine, Scotch pine, northern red 
cedar, western white spruce, and Colorado silver or blue 
spruce all do well in open exposure. Of deciduous trees, 
the native species, such as ash, elm, box elder, black 
wild cherry and hackberry, all dowell. Cottonwood and 
willows do well on moist land. Considerable loss was 
experienced in the earlier planting from a failure to 
recognize the fact that species covering a wide geo- 
graphical range vary greatly in hardiness and that the 
local indigenous form should be planted when possi- 
ble. 

Floriculture is still in its infancy, there being very 
few greenhouses in the state. The rich soil makes it 
easy to raise large crops of vegetables, but so far the 
trucking interests have assumed no importance, ex- 
cept near the larger towns. Agriculture has been exten- 
sive, rather than intensive. In a state yielding heavy 
crops of wheat and other cereals, with a soil so rich 
that commercial fertilizers are not thought of and barn- 
yard manure so little considered that many farmers 
prefer to move their barns rather than their manure 
heaps, and with the burning of straw a common prac- 
tice, the hoe is rarely seen; gang and sulky plows, self- 
binders and riding cultivators are the more favored 
implements. In the course of time, with the increase in 
population, will eome a change in methods. Eastern 
farmers and gardeners find that the soil and climate 
demand decided modifications of eastern practices. 
The list of hardy trees and shrubs would be much 
longer were it not for the fact that the severest freezing 
often comes when the ground is bare. 

The State Agricultural College at Brookings is a 
flourishing institution, the annual attendance being 
about five hundred. The United States Experiment 
Station is in connection with the college and_is busy 
with the problems presented in a new state. Farmers’ 
institutes and home reading courses are provided to 
help in the dissemination of agricultural knowledge. 

The South Dakota State Horticultural Society is com- 
posed of the amateur and professional fruitmen of the 
state and is an earnest body of workers striving to 
solve the problems presented to prairie horticulturists. 
No state appropriation has been granted hitherto, so that 
the proceedings at present are published from time to 
time in the agricultural press of the state. The twelfth 
annual meeting was held at Sioux Falls, January 24, 
1901. 

The dry climate is very salubrious, and many people 
suffering from poor health in warmer and moister 
sections find relief here. N. E. Hansen. 

SOUTHERNWOOD (Artemisia Abrotanum,which see 
for botanical account) is a European herb, aromatic, 
much branched, woody-stemmed, rather tender, per- 
ennial, 3-5 ft. tall, with pale green or grayish often 
variegated leaves, small yellowish flowers and minute 
seeds. Fig. 2 It is occasionally found in family 
gardens, where it is grown from seed (or more often 
from its easily rooted cuttings, whieh are most readily 
obtained in early summer) for ifs pleasant taste and 
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tonie properties, which resemble those of wormwood. 
It is seldom offered by seedsmen in this country be- 
cause of its slight importance. M. G. Karys 

SOW BREAD. An old name for Cyclamen. 

SOY BEAN (Glycine hispida, which see for botanical 
description) is a legume, and while it has long been a 
staple crop in Japan it has but somewhat recently been 
cultivated in the United States. Figs. 191,195. It grows 
to perfection only in a tropical or semitropical climate. 
In its native country, Japan, the seed is an important. 
human food product, but in the United States its prin- 
cipal use at present is asa forage plant for farm live 

2357. Southernwood (X }s). 

stock and as a soil renovator. It is an upright, leafy, 
branching plant, growing 3-+ ft. high. Two distinct 
plants are often called Soy Bean; the smaller one 
(Phaseolus vadiatus) is grown principally in Japan; 
the larger species, the true Soy Bean, is @lycine 
hispida. This latter species hus become popular in 
some sections of the United States because of its power 

sting drought and for the further reason that it 
may supply a large amount of forage rich in protein, 
In the northern states it is probable that the Soy Bean 
will be acclimated and that it will serve as an adjunct to 
the maize crop as a food for stock, although it is coarse 
in leaf and stalk. 

It thrives best upon a warm, well-drained loamy soil, 
and seed should not be planted until all danger from 
frost is over. The land should be prepared by plowing 
and harrowing in the early spring, and the harrow should 
be used two or three times before the seeds are planted. 
Best success is attained by planting in drills, rows to be 
from 2-3 ft. apart and the hills in the row 18-20 in. 
apart. During the early periods of growth cultivation 
should be frequent, preferably with a fine-toothed im- 
plement. After the plants have grown so that the 
ground is well shaded the tillage may be discontinued. 
Itis doubtful whether the curing of the plants for hay will 
ever come into general practice, but the crop may be 
largely grown for green soiling and for ensilage pur- 
poses. It may be cut into the silo with corn and serves 
to improve the quality of the food. 

To the horticulturist the Soy Bean is valuable chiefly 
as asoil renovator. The soil of the orchard can be given 
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clean culture during the early summer and the Soy 
Beans may be sown broadcast about July | and harrowed 
in. One bushel of seed per aere will be required. One 
bushel of rye per acre should be sown at the same time, 
for when the beans are killed down by the frost in the 
fall the rye will then serve as a cover-crop during the 
winter. When the soil is so hard and unforbidding that 
clover will not thrive the Soy Bean may be made to 
serve as a nitrogen-gatherer, and when plowed under it 
serves to greatly improve the physical condition of the 
land. See also Glycine. L. A. CLINTON. 

SPANISH BAYONET. 

SPANISH BROOM. 

SPANISH LIME. 

SPANISH OYSTER PLANT. 

SPARAXIS 

See Vacca. 

Spartiium junceum, 

Melicocca bijuga. 

Scolymus. 

SPARAXIS (Greek word referring to the torn or lac- 
erated spathes, a character which distinguishes this 
genus from Tritonia).  Lriddeew. Wanpd FLowEr. 
Sparaxis is a group of spring-blooming “Cape bulbs” of 
the Ixia tribe, with spikes of G6-petaled, more or less 
funnel-shaped flowers one inch or two across and ex- 
hibiting an extraordinary range of color and throat 
markings. These plants are less popular than I 
which they much resemble. The plants are dwarfer and 
more compact than Ixias, usually 6-12 in. high, the 
spikes are shorter and fewer-flowered, and the blossoms 
are sometimes larger. Sparaxis is essentially distin- 
guished from Ixia and other allied genera by the sub- 
regular perianth, unilateral and arcuate stimens, and 
searious, lacerated spathe-valves. Other general fea 
tures ure: the rootstock a corm; Ivs. linear or lanceo- 
late and arranged in a basal rosette; inflorescence a 
simple or panicled spike; perianth-tube short: ovary 
3-celled; ovules many, superposed. Sparaxis is native 
to the southwestern provinces of Cape Colony, 8. 
Africa. 
Although a few plants of Sparaxis are occasionally 

cultivated in America by bulb fanciers, one may search 
through many American catalogu without finding 
them listed. The Dutch bulb growers offer 25 distinet 
kinds, which is perhaps a quarter of the number of 
varieties of Ixias in cultivation. According to J. G. 
Baker, there is “only one species in a broad sense, vary 
ing indefinitely in the size and coloring of the flowers. 
Por practical purposes Baker recognizes the 3 species 
given below; of these the most important and variable 

is S. tricolor. 

Spariris pulchérrima of the Duteh trade is properly 
Dierama pulchérrima, Baker. This grows 6 ft. high or 
more and has pendulous fis. bright blood-purple but ap- 
parently with pale rose and perhaps other varieties (also 
a white var.). It is distinguished by its pendulous fis, 
with regular perianth, simple style-branches, equilat- 
eral stamens, and large bracts which are not laciniate. 
B.M. F.S. 17:1810. Gn. 20:315; 44, p. 281.) This 
plant i id by F. W. Burbidge to be “perhaps the 
most graceful of all the Cape Irids.” 

as, 

A. Throat of flower same color as seg- 

ments, 
B. &/s, small: 

LOUGH sie 
BB. Fs. larger: 

LOWS ik Slee ier glare tie atBek Sauah ae 2. grandiflora 
AA. Throat of flower bright yellow, often 

with a dark blotch on the lower part 
OF COC SEQ IEV hig saan dane h onan ssdars. DELOOLOY 

segments 29-4 in, 
. bulbifera 

1 
bulbifera, Ker. Corm globose, 34 in. thick: basal 

Ivs. about 4, linear or lanceolate, ‘4-1 ft. long: stems 
2-1 ft. long, simple or branched, bearing low down 2-3 

small lvs., often with bulbils in the axils: fls. solitary 
or few in a spike, yellow; perianth-tube '. in. long. 
BM. 545 (Ivia bulbifera). To this species Baker refers 
S. albiflora, Eekl., with fls. whitish inside, and S. ro- 
lacea, Eckl., with dark purple fis. 

grandiflora, Ker. Habit, corm, Ivs. and spathe just 
as in S. bulbifera but the fls. larger, the limb 1 in. or 
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more long, usually yellow or purple, and larger anthers. 
B.M. 119 (fls. primrose inside, flamed purple outside). 
B.R. 3:258 (fls. white inside, midvein on the back 
pury Bley . BM. 541 (Lria grandiflora. Fis. rich purple, 
margined lighter).—Acecording to Baker, the principal 

named forms are: atropurptrea, 

SPARAXIS 

dark purple; anemoneflora, 
pale yellow; Liliago, white, 
flushed with claret-purple out- 
side; and stellaris, dark purple, 
the segments narrower than the 
type, oblanceolate and acute 
rather than oblong. 

tricolor, Ker. Fig. 2358. Dif- 
fers from S. grandiflora only 
in the color of the flowers, 
which are very variable but al- 
ways havea bright yellow throat 
and often a dark blotch at the 
base of each segment. B.M. 
14825 381 (Lria tricolor). FS. 
2:124. BF. 1843:213 (S. picta, 
purpurea, pulchella).—Accord- 
ing to Baker. this is the favor- 
ite species among cultivators. 
It certainly has the greatest va- 
riety of colors and markings. 
In the works cited the floral 
segments range from nearly 
white through rose, brick-red, 
earmine, crimson and light pur- 
ple to dark purple, excluding 
blue and yellow, which latter 
color usually appears in the 
throat. W. M. 

SPARGANIUM (Greek, fillet; 
referring tothe ribbon-like lvs.) 
Typhdcee. BuR-REED. Bur- 
reeds are marsh herbs closely 
allied to cat-tails but with fis. 
in globular heads instead of ob- 
long spikes. Three hardy per- 
ennial kinds are advertised hy 

collectors of native plants and one or two are procurable 
from specialists in aquatics. Bur-reeds are desirable 
only in bog gardens or in wild gardening operations, 
The beauty of these plants often lies in each species 
being massed alone, as well as in the mixing with other 

2358. Sparaxis tricolor. 

(X48). 

plants. 
Sparganiums have creeping rootstocks and fibrous 

roots. Some are floating plants. Stems branched or 
not: Ivs. linear, alternate, sheathing at the ba: fis. 
moncecious, in globose heads, the staminate uppermost: 
fr. sessile or peduncled, mostly 1-loculed and nut-like. 

A. Tiflorescence unbranched. 

simplex, Huds. 
high, unbranched: 
nate heads 4-6: 
stalked. 

Stems weak and slender, 114-2 ft. 
Ivs. more or less triquetrous: stami- 

pistillate 2-6, 5-8 lines in diam.: fr. 
June-Aug. N. Amer. B.B. 1:64. 

AA. Tuflorescence branched. 

B. Height 5-8 ft, 

eurycdrpum, Engelm. Stems stout, 3-8 ft. high, 
branching: lvs. linear, flat, slightly keeled beneath: 
staminate heads numerous, pistillate 2-4 on a stem or 
branch, 10-16 lines in diam.: fr. sessile. May-Aug. 
N. Amer. B.B. 1:63. 

BB. Height 2-3 ft. 

ramosum, Curt. Lys. flat: heac 9, disposed in ax- 
illary and terminal, interrupted spikes, the lowest one 
larger and pistillate, the others wholly staminate: pistil- 
sate heads 5-10 lines in diam, July. Southern U. § 
particularly in mountain bogs, W.M 

SPARMANNIA (after Andre: 
the Cape with Thunberg). Vilideew. About 5 species 
of African shrubs or trees with cordate, dentate or 
lobed leaves and white flowers in terminal, umbelliform 
eymes: sepiuls 4; petals 4, naked at the base; stamens 

s Sparmann, who visited 

SPARTIUM 

anther- bearing ones interior, the 
capsule globose or ovoid, spiny. 

S. Africana is of easy treatment under glass in a tem- 
perature never lower than 35°, with plenty of air and 
light. The plants are benefited by being plunged in the 
garden during the summer and syringed during dry 
weather. Plants should be potted early in spring. The 
tips of young shoots root readily with 60° of heat. 

several, free, the 
staminodia exterior: 

A. Lvs. deeply 5-7-lobed. 

palmata, E. Mey. A slender shrub much smaller in 
all its parts than S. Africana: branches half berba- 
ceous: lvs. on long petioles, the lobes long-acuminate, 
incisely sinuate and unequally toothed, prominently 5-7- 
nerved below: fis. white or purplish, densely arranged 
on the subterminal peduncles: capsule 4-celled. Cult. 
in 8S. Calif. 

AA. Lvs. not lobed. 

Africana, Linn. A large shrub or tree, 10-20 ft. high: 
lvs. cordate-acuminate, 5-7-angled, unequally toothed, 
5-6 in. long, 7-9-ribbed below: fs. white, on long, many- 
fid. peduncles: capsule 5-celled. B.M.516. G.M.37:233. 
R.H. 1858, p. 105. Gn. 45:967.—A_ useful greenhouse 
plant. Var. flore pléno is also grown. G.C. IL. 19:477, 

F. W. Barcnay. 

Sparmannia Africana is not common in 8. California, 
but is highly esteemed. One in Singleton Court, 25 
years old, is 12 ft. high and 16 ft. through, and consists 
of about fifty trunks }¢-4 inches in diameter. It was in 
full bloom in January and February and one of the fin- 
est sights imaginable. It was literally covered with 
snowballs of 4 inches diameter, and admired by nun- 
bers of people. The blooms were so heavy that the ends 
of the branches touched the ground, necessitating se- 
vere pruning as soon as blooms were past beauty. No 
viburnum, bydrangea or other shrub can compare with 
it at its blooming on. During the remainder of the 
year it has the appearance of a clump of basswood suck- 
ers, the leaves being nearly identical in appearance with 
those of the basswood. It is therefore a dense mass of 
broad leaves and looks well anywhere and at any time. 
This is one of the finest white-flowered shrubs or trees 
in cultivation. The double variety is not as desirable 

as the single. ERNEST BRAUNTON. 

SPARROW-GRASS. Provincialism for Asparagus. 

SPARTINA (Greek, spartine, a cord; on account of 
the tough leaves). Graminew. Species 7. Perennial 
marsh plants of various parts of the world, most or all 
of which are found in the United States. Culms rigid 
and reed-like: lvs. coarse and rough, usually becoming 
rolled inwards: spikelets 1-fld., in rows on two sides of 
the triangular rachis; spikes 2-several in a raceme. 

cynosuroides, Willd. FRESH-wATER CorRD-GRASS. In 
the West known as “Slough-grass.” A common coarse 
fresh-water marsh grass, occurring across the continent 
in the northern states. Recommended for cultivation 
along the margins of ponds and artificial lakes. Pro- 
curable from collectors. A. S. Hircucock 

SPARTIUM (Greek spartos, the ancient name of the 
plant). Syn., Spartidnthus. Legumindse. Ornamental 
shrub, with long and slender green branches, small and 
sparse foliage, and showy papilionaceous yellow fs. in 
terminal racemes. It is a handsome shrub especially 
adapted for warmer and drier regions; in the East it is 
probably hardy as far north as Philadelphia. It becomes 
naturalized easily, as happened in several localities in 
S. America, whence it was afterwards described as 8. 
Americanum, Meyen, It grows in almost any kind of 
well-drained soi] and is well suited for planting on ex- 
posed sandy and rocky situations. Prop. by seeds and 
by greenwood cuttings under glass. One species in the 

Mediterranean region aud the Canary Islands. Allied 
to Genista and Cytisus, but chiefly distinguished by the 
1-lipped enlyx: Ivs. simple: fls. in terminal, loose ra- 
cemes; calyx split above, hence 1-lipped, tip with 5 mi- 
nute teeth; keel incurved, acuminate: pod linear, com- 

pressed, many-seeded; seeds with callose appendage at 
the base like in Genista. The slender branches yield 
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fiber, which is used in 8. France and Spain for making 
ropes, cords and cloths. Many species of Cytisus and 
Genista were formerly referred to this genus. For 
Spartium Btnense, Biv., S. feror, Poir., S. monosper- 

mim, Linn., S. radiation, Linn, and S. eiryatum, Ait., 

see Genista: for S. purgaus, Linn., and S. scopariian, 
Linn., see Cytisus; Spartiian meultittorim, Ait.=Cyti- 
sus albus. 

yunceum, Linn. (Genista jineea, Lam. Npartidnthis 
Juneeus, Link.). Spanish Broom. Upright shrub, 10 
ft. high, with slender, terete, green, rush-like branches 
sparingly leafy or almost leatless: Ivs. oblanceolate to 
linear, entire, bluish green and sparingly appressed pu- 
beseent. Te-The. in. long: fs. fragrant, yellow, about 1 

in. long, with muple standard: pod linear, pubescent, 

in. long. June-Sept., in Calit. blooming almost the 

whole year. B.M. 85. BR. 23:1974 (as S. censifolius). 
Gn, 22, p. 404: 34, p. 284; 44, p. 57.—There is a double- 

fd. form. ALFRED REHDER. 

SPATHIPHYLLUM (Greek word, referring to the 
leaf-like spathes). aAvdcea. About 20 species of nearly 
stemless plants, mostly from tropical America, with 
large, oblong or lanceolate, acuminate or cuspidate, 
long-petioled leaves and flowers on a long-peduncled 
spadix subtended by an oblong or lanceolate, leaf-like, 
white, persistent, flat spathe: stigma 3-4-lobed: ovules 
in each locule 2-8, fixed at the interior angles of the cells. 
Gardeners recommend as soil for their culture a mixture 
of Jeaf-mold, peat and fibrous loam, together with some 
sand and charcoal. 

A. Spathe less than £ in. long. 

B. Les, 2-3 in, wide. 

floribundum, N. E. Br. Petioles 4-6 in. long; leaf- 
blade oblong-elliptical or oblong-lanceolate, very 
sharply acuminate, abruptly obtuse and contracted into 
anode at the base, dark green above, lighter beneath: 
spathe oblong - lanceolate, long -cuspidate -acuminate, 
about 246 in. long by 1 in. wide. white; spadix ‘white 
little shorter than the spathe. Colombia.  I.T1. 21:159. 
F. 1880, p. 76. 

BB. Lrs. less than 2 

co. Seape thickened and curved below the spathe. 

candidum, N. E. Br. Petioles 5-6 in. long, minutely 
speckled with white: leaf-blade narrowly oblong-lan- 
ceolate, 442-6 in. long by 1-144 in. wide, acuminate at 
apex, base cuneately rounded, bright green above, paler 
beneath : spathe erect or spreading, according to 
amount of curve in scape, oblong-lanceolate, acuminate, 

36 in. long, Lin. broad, white on both sides; spadix 
shorter than the spathe. Colombia. F. 1879, p. 19. 

ere 

Patini, N. E. Br. Petioles slender, terete, often much 
longer than the blade: leaf-blade long lanceolate, 6-8 
in. long, acuminate at both ends: spathe oblong-lanceo- 
late, very long-acuminate, white except for the green 
costa, spreading or recurved; spadix long stipitate (5 

lines), a little shorter than the spathe. Colombia. I.H. 
20397 

in, wide. 

Scape straight. 

(ise 

Aa. Spathes over 4 in. long. 

B. Petioles 20 in. or more long. 

cochlearispathum, Engl. (S. heliconiwfolium, Schott). 
A large plant: Ivs. broadly oblong, 20-30 in. long, 
shortly acute, the base rounded or cordate: spathe 
ovate or oblong- ovate, narrowly cuspidate, somewhat 
decurrent on the peduncle, 8-12 in. long; spadix 3-4 in. 
long. Mexico. 1.H. 21:189. 

BB. Petioles 5-10 in. long. 

ce, Spadir 3-5 in. long. 

céndicans, Poepp. (S. cannefolinm, Schott). Leaf- 
blades broad-lanceolate to oblong-lanceolate, 10-16 in. 
long, acute or acuminate, base somewhat cuneate, acute, 
deep green above, paler beneath: spathe 4!9-7 in. long, 
oblong-lanceolate, acuminate, white on the face, green, 
possibly rarely white, on the back: fls. odorous. West 
Indies, Colombia. B.M. 603 (as Pothos cannefolius). 

cc, Spadia 2 im. tong. 
hybridum, N. E. Br. A hybrid between S. candicans, 

Poepp., and 8. Patini, N. E. Br. Petioles 6-8 in. long; 
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Jeaf-blades broadly lanceolate to oblong-lanceolate, acu- 
minate, S-9 in, long: spathe white on both sides, lan- 
ceolate, actuminate, 4-5 in. long; spadix 2 in, lor hie oie 
292450. G.C. IL. 193500. F.W. Barcuay. 

SPATHOGLOTTIS (Greek, sputhe and longue; said 
to refer to the shape of the lip). Orehiddacew, Plants 
agreeing with Bletia in babit and form of inflorescence: 
pseudobulbs broadly conic, 1-3-lvd.: lvs, elongate, long- 
petioled, narrow, plicate, articulated: seape lateral, 

bearing large fils. in a terminal raceme: sepuls free, 
subequal; petals similu or broader and longer; fabel- 
Jum not spurred, lateral lobes somewhat couvolute, mid- 
dle lobe clawed; column slender: pollinia 8. About LO 
species in Asia, Australia and the Malay Islands, 

Spathoglottises grow best at the warm end of the Cat- 
tleya or Brazilian house in amoist, shady location, Pot 
culture suits them best, and the compost should consist 
principally of equal parts peat fiber and sphagnum 
moss With a little chopped sod added; about one-half of 
the pot should be devoted to drainage. They all require 
a liberal amount of water when growing, but only 
enough to keep them in sound condition when at rest. 
They are rather hard to increase by division and the 
supply depends upon new importations, 

KS 
Ra, 

2359. 

Spathoglottis Vieillardi. 

(x) 

plicata, Blume. Lvs. 2-4 ft. long, finely acuminate, 
scape 2-3 ft. high, with a raceme 6-12 in. long: fis. 1] in. 
across, lilac; sepals and petals broad, acute; middle 
lobe of the labellum long and narrow, cuneately dilated 
at the tip; calli yellow, villous. Malay Peninsula. 

aurea, Lindl. (S. plicdta, Griff.). Lvs. 12-18 in. bigh, 
narrowly lanceolate: scape tall and stout, 2 ft. high: 
raceme 6-8 in. long: fls. 1‘. in. across, golden yellow; 
sepals broad, obtuse; middle lobe of the labellum 
equaling the faleate lateral lobes, narrowly lanceolate. 
Malay Peninsula. G.C. III. 4:93.—The lip varies, being 
sometimes broad and retuse at the apex. 
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Vieillardi, Reichb. f. (S. Augustorum, Reichb. f.,. 
9. Lys. long-lanceolate, acuminate, 1-2 ft. long: 

scape 12-18 in. high, robust: raceme 6 in. long, broad, 
corymb-like at first: fls. 2 in. across, very pale lilac, 
nearly white; sepals aud petals ovate-oblong, subacute ; 
lubellum as long as the sepals, lateral lobes orange- 
brown, with orange calli speckled with red, middle lobe 
narrow, with a broadened tip variable in form, New 
Caledonia. B.M. 7013. AG. 12:93. A.B. 6:631.—8. 
aureo-Vieillirdi, Hort , isa hybrid between this and 8. 
aurea. Fis. pale chrome-yellow, with the sepals slightly 
and the petals profusely dotted with crimson, the tips 
of the lobes of the Hp rich crimson. G.C. TL. 232309. 

GM. 41:308. 

S. Kimballidnua, Hook., is often regarded as a variety of 8. 
aurea, from which it differs in having the ks of the sepals 
mottled with red-brown, the crest glabrous, and uarrower Lvs. 
BoM. 74H S. plicata, var. Micholitzii, is advertised hy San- 
der. Fls. amethyst color, with the segments broader than in 

SPATHOGLOTTIS 

the type. Habit more dwarf. 

Heinrich Hassetpring and R. M. Grey. 

SPATHYEMA ((ireck; referring to the spathe). 
Ardeee., SKUNK CABBAGE. Skunk Cabbage is an ex- 
ceptionally interesting plant. In the East, it is the first 
wild flower of the year, though it is oftener considered 
a weed than a flower by those who have nothing but 
contempt for it. It is a hardy swamp-loving perennial 
herb which pushes up its fascinating hooded spathes in 
midwinter or even before the first of January in favored 
situations. The spathes are 3-6 in. high, usually grow 
in clumps, and the variation in their coloring is a never- 
failing delight. They are mottled with purplish brown 
and greenish yellow, the former color sometimes be- 
coming bright red, the latter ranging from dark gr 
to bright yellow. These spathes are produced sey 
weeks before the leaves appear, and they inclose odd 
flowers which are described below in detail. Just 
when the Skunk Cabbage flowers is a matter of much 
debate; the stamens are generally out in February or 
March. The hoods retain their beauty for months. In 
April or May they decay and the strong-growing leaves 
soon ittain a height of 1-3 ft. and a breadth of 1 ft. or 
more. All parts of the plant give a strong, skunk-like 
odor, but only when bruised. A young plant uprooted 
is a picturesque object. Its thick, horizontal rhizome 
emits great numbers of strong, fleshy, rope-like roots. 
The presence of the rank foliage of Skunk Cabbage is 
generally considered a sign of wet, sour soil unfit for 
rardening. 

Skunk Cabbage is offered by a number of dealers in 
hardy plants, as also by collectors. There is a consid- 
erable demand for it outside of its native region, and 

particularly in England, where the “hoy garden” idea 

has been developed and has the most supporters. 
Skunk Cabbage has made a strong impress upon Amer- 
ican literature. Its hardiness and bravery have been 

2360. Skunk Cabbage, as the hoods come up in spring,— 

Spathyema feetida ( 1-5). 

celebrated by outdoor writers from Thorean to the 
present day. The question of its pollination has been 
much discussed. It was long supposed to be pollinated 
by the action of the ion flies which are attracted hy 
its odor. However, Trelease has shown that the bees 

SPERGULA 

are busy with the pollen while the plant is in flower and 
that the carrion flies mostly come later. Skunk Cabbage 
has long been known as Symplocarpus, but this name 
must give way to the older one given by Rafinesque. 

Generic characters: spadix globose or oblong, entirely 
covered by fls., the ovaries of which are embedded in 
the spadix; perianth of 4 hooded sepals; anthers 2- 
celled; style pyramidal, 4-sided: ovary J-loculed, with 
a solitary, suspended, anatropous ovule; berries in 

large heads, 1-seeded. Only one species. 

fétida, Raf. (Symplocdrpus fétidus, Nutt.). Skunk 
CapBace. Fig. 2360. Lys. numerous, 1-3 ft. long, ] 
{t. wide, ovate, strongly nerved: spathe preceding the 
Iys., colored as described above: fr. ripe Aug., Sept. 
Nova Scotia to Minn., south to Fla. and Iowa. B.M. 
836 (Pothos fetida); 3224. 
atl, AG, 1467, BB. I 
probably the same species. 

V. 23:186. G.W.F. 27. D. 
363.--The Siberian plant is 

W.M. 

SPATTER-DOCK, Nuphar advena, 

SPEARMINT. See Mentha. 

SPEAR-WOOD. Hucalyptus doratorylon. 

SPEARWORT. Certain species of Ranunculus. 

SPECULARIA (from Speculum Veneris, meaning 
Venus’ Looking-glass). Campunulacee. Venus’ Loox- 
ING-GLASS (Specularia Speculum) is a pretty little 

hardy annual herb with 5-lobed blue flowers not quite 

an inch across. The plants grow about 9 in. high, bloom 
in spring and summer and are desirable for edging 
flower beds. They are of easy culture. See Annuals. 

Specularia is a genus of about 7 species closely allied 
to Campanula but differing by the very long calyx-tube, 
ovary and capsule. The long calyx-tube is one of the 
most conspicuous features of the plant and has perhaps 
served to suggest the handle of the mirror. There is 
one North American species, S. perfoliata, which dif- 
fers from all the rest in having perfoliate lvs. and the 
capsule dehiscing laterally near the middle instead of 
near the calyx-lobes. It is a weed. The others are Old 
World herbs, small and annual, with the lower lvs. obo- 
vate and entire, the upper ones ovate-oblong or lanceo- 
late and nearly entire. Calyx-tube linear, 1 in. or so 

long: limb 5-parted, the segments linear and as long as 
the corolla-lobes; corolla nearly wheel-shaped or broadly 
bell-shaped; stamens free from corolla: ovary 3-loculed: 
stigma shortly 3-lobed. 

A. Peduneles about 3-fld, 

Spéculum, DC. (Campanula Spéeutum, Linn.). VE- 
nus’ LOOKING-G@LASsS. Fig. 2361. Erect, 9 in. high: ca- 
lyx glabrous or pubescent, the tube constricted at the 
apex; lobes finally reflexed, according to DeCandolle. 
Europe. B.M.102.—Var. procumbens is offered abroad 
in addition to white, lilac and double forms. R.H. 1897, 
p. 254. 

AA. Peduncles I-fld. 

pentagonia, DC. Calyx pilose, lobes spreading. Asia 
Minor. B.R. 1:56.—This species is not now advertised 
in America. Some specimens have narrow lvs. and 
longer calyx-tube than S. Speculum. An interesting 
feature of this species (and perhaps others) is the 5- 
angled flower-buds. wW.M. 

SPEEDWELL. Veronica. 

SPELT. See Triticum. 

SPERGULA (Latin spargere, to scatter; the seeds 
are said to be expelled). Caryophyllacew. A genus of 
3-8 species of annual herbs including SPURRY, which 
see, a forage plant adapted to poor, dry, sandy soils. It 
is a common weed in cultivated lands. It grows about 
6 in., has linear lvs. which appear to be whorled, and 
bears numerous, small, white, 5-petaled fis. in summer. 
The fis. are about 'y in. across and borne in terminal 
panicles. Important generic characters of Spergula are 

the small, scarious stipules, 5 styles, alternating with 
the sepals, and capsule- valves opposite the sepals. 
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Some of the species are dichotomously branched, but 
the following has clusters of branches originating at or 
near the base. i 

arvénsis, Linn. Spurry, which see. Annual, 6-18 in. 
high, branched at or near the base: Ivs. linear, clus- 
tered at the nodes in 2 opposite sets of 6-8 together, 
appearing as if verticillate: stipules small, connate. 

Eu. B.B. W.M. 2:36. 

2361. Venus’ Looking-glass — Specularia Speculum ( 's). 

SPH ERALCEA (Greek words, globe mallow; rete 
tothe fruit). Malvacee. GLOBE MaLow. About 2 
cies of tender herbs, subshrubs and shrubs, mostly 
native to the warmer parts of America: Ivs. usually 
angled or lobed: fis. solitary or clustered, axillary, in 
terminal racemes or spikes, Violet, rose, flesh-color or 
various shades of red: bractlets 3, free or united at the 
base; calyx 5-cut: locules of the ovary numerous, 2-3- 
ovuled, arranged in a single whorl. Closely allied to 
Abutilon but with 3 bractlets instead of none. 

A. Lvs. 5-7-lobed. 

B. Fls. in spikes. 

acerifolia, Torr. & Gray. Perennial herb, 2-6 ft. high: 
lvs. 3-4 in. long, cordate, palmately 5-lobed (sometimes 
with 2 or more basal lobes), coarsely serrate: fls. rose- 
color, varying to white, 2 in. across, 15 or more in spi- 
cate clusters. terminating the branches. Rocky Mts. 
B.M. 5404. 

BB. Fils. in umbels. 

umbellata, Don. Mexican shrub, 3 ft. or more high, 
with scarlet, pendulous fls., about 1’ in. across, and 
usually 3 in an umbel: Ivs. cordate, 7-lobed, crenate. 
L.B.C. 3:222 and B.R. 19:1608 (as Malva umbellata).— 
Var. tricolor, Hort., was said by John Saul to have red- 
dish purple fls. striped with white and rose. 

lobed. 

searlet or rose. 

AA. D8; 

Be ofS: 

Munroana, Spach. Perennial herb, 1-2 ft. high: lvs. 
broad at base, obscurely 3-lobed, crenate, sometimes in- 
cised: fls. scarlet or rose, J] in. across, rose-colored: 
panicles axillary and terminal, numerous. Dry plains, 
Brit. Col. to Idaho and south. B.M. 3537 and B.R. 16:1306 
(both as Malva Munroana). A.G. 11:539.—Advertised 
in 1890 as the Sunset Plant. E.S. Carman said the same 
plant was offered in some catalogues as Malva miniata, 
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BB. ls. brick-red. 

cisplatina, A. St. Hil. (S. minidta, Spach. AMdlva 
minidta, Cav. MM. minidta, Jaeq.({?]). Tender branch- 
ing subshrub, 2-4 ft. high, formerly considered desirable 
for conservatory decoration in October and November, 
when it produces its briek-red flowers: lys. 1-2 in. long, 
3-lobed, coarsely and unequally crenate, midlobe longest: 
fis. 1-1'¢ in. across, in axillary, few-fld. cymose racemes. 
La Plata. The above description from B.M. 5938.— 
Miniata means cinnabar-red, the eolor of red Jead. 
There seems to be no reason why Spheraleea cisplatina 
and Meunroana should be confused. The lvs. of Mun- 
roana are obscurely 3-lobed, the lobes broad, blunt and 
short; the lvs. of S. eisplatina are deeply and sharply 
cut, acuminate and narrowed towards the base, the 
lobes narrow and acute, the midlobe over twice as long 
as the side lobes. The color of the fls. is very distinct 
and the clusters are branched in 8S. Minroane but not in 
S. cisplatina. W. M. 

SPHEROGYNE (Greek words ref 
bose stigma). Jlelustomacew. This 
ferred to Tococa, which see for SN. latifolia. The band- 
some foliage plant known to the trade as Sphwerogyne 
imperialis is mentioned under this head because its fis. 
and fr. seem to be undescribed, and the place of the 
plant in the vegetable kingdom is therefore unde- 
termined. It is a brond-leaved hothouse plant with 
strong parallel ribs, metallic green above and pur- 
plish brown beneath. For cultural suggestions, see 
Miconia, 

imperialis, Linden. Stem simple or little branched, 
erect, robust: Ivs. opposite, decussate, oval, with 5 
longitudinal ribs running from base to apex and many 
parallel transverse veins connecting them. Peru. I.H. 
24:284.—Native of Peru, and introduced to Europe by 
Linden in 1871. It is said to be easily grown in a warm 
house. 

SPHAGNUM. Sphagnum moss, bog moss or peat 
moss is found in swamps or bogs and is one of the 
plants from which peat is formed; it is much used 
by gardeners. Its geographical distribution extends 
to all countries in the north temperate zone. According 
to Braithwaite’s “Sphagnacew of Europe and North 
America,” there are 19 distinet species to be found in 
North America, besides numerous varieties. Sphagnum 
mosses differ from the true mosses so much that they 
are usually classified in a distinct family, Sphagnacee. 
Besides some slight differences in the reproductive or- 
gans, the chief differences lie in the larger growth of 
Sphagnum (which is often a foot or more in height), its 
soft appearance, pale green color, and the absence of 
root-hairs. The stems and leaves are inclosed or en- 
circled by one, two and often four strata of transparent 
cells connected with each other by small holes, which 
have the capacity of sucking up and retaining a large 
amount of water. These cells therefore perform the 
function of root-hairs, and it is this abundant water-stor- 
age tissue that makes Sphagnum moss of so much use to 
gardeners in the cultivation of orchids, Anthurium, ete., 
and in facet most plants of an epiphytal or swamp-loving 
character, such as Sarracenia, Darlingtonia, ete. Sphag- 
num often forms at least one-third of the compost in 
which pitcher plants and epiphytes are grown. The 
fresh green tips of Sphagnum are also most useful for 
surfacing pots of orchids and other plants. Besides 
giving them a better appearance, the moss acts as an 
index to the moisture condition of the plant, Sphagnum 
is also useful in the propagation of many stove plants, 
such as Cordyline, Nepenthes, ete.; for starting tropical 
tuberous - rooted plants, such as fancy ealadiums ; for 
sowing seeds of orchids, Anthuriums, Nepenthes and 
Sarracenias when fresh and chopped fine; as a mulch; 
as a non-conducting material for plants in pots in ex- 
posed positions in summer; and in packing plants for 
transportation, for which purpose it is an ideal material. 
Owing to its sponge-like character it may be used wet 
or dry, according to the character of the plants intended 

for packing. 
Unless one has an ideal position in which to keep 

Sphagnum moss after gathering it from its native place, 
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or unless one has conditions very similar to its native 
habitat, it is difficult to keep it living for any length of 
time. This does not greatly matter, except that Sphag- 
num used for surfacing pots should always be living 
for the sake of appearance. That which is used in pot- 
ting and propagating need not necessarily be living as 
long as it is fresh and not decayed, while partially de- 
eayed moss may be used for mulching and packing. 

Epwarp J. CANNING. 

See Ursinia, 

SPHAGNUM 

SPHENOGYNE. 

Consult Benzoin. 8PICE BUSH. 

SPIDER FLOWER. Cleome. 

SPIDER LILIES. Hymenocallis and Pancratium. 

SPIDER PLANT. See Cleome. 

SPIDERWORT. Zradescantia. 

SPIGELIA (after Adrian von der Spigel, physician, 
1558-1625). Loygunidcer, About 35 species of American 
annual or perennial herbs, rarely somewhat woody, with 
opposite, membranous, feather - veined, rarely 3-5- 

nerved leaves, and long or small red, yellow or purplish 
flowers, usually borne in terminal, one-sided, somewhat 
curved spikes: calyx 5-lobed; segments narrow; corolla 
tubular; lobes 5, valvate; stamens 5, attached to the 
corolla-tube: ovary 2-loculed: style articulated, simple, 
obtuse or somewhat capitate and stigmatose at the sum- 

mit: capsule flattened, circumscissile above the persis- 
tent base. 

Marilandica, Linn. Pink Root. A handsome hardy 
perennial herb, with slender, tufted stems 1-2 ft. high, 
opposite, ovate, sessile, thin lvs, 2-4 in. long, and red, 
tubular fls. with yellow throats in terminal, I-sided 
spikes. June, July. Woods, N. J. to Wis. and south. 
B.B. 2:605. B.M. 80.—An elegant plant for the hardy 
border. Shade is not nece ry for its welfare if planted 
in good, loose, deep loum. F. W. Barcuay. 

2362. Spinach (X !3). 

FALSE 8. Smila- SPIKENARD. 
cindg. 

Aralia racemosa. 

SPILANTHES (Greek, spotted flower). Compésite. 
This genus includes the Pard Cress (Spildnthes oler- 
dcea, Linn.), the leaves of which impart a pungent flavor 
to salads and stimulate the salivary glands. The plant 
belongs rather to pharmacy than to the vegetable garden. 
It is procurable from France. It is an annual herb of 
almost creeping habit und yellow fis. in conical, rayless 
heads about three-eighths of an inch in diameter. The 
seed is sown in early spring. The Brazil Cress differs 
in the brownish tint of stem and leaves. The preced- 
ing points are condensed from Vilmorin’s "Vegetable 
Garden.” 

Spilanthes is a genus of about 20 species found in the 
warmer regions of the globe. They are mostly annual, 
rarely perennial, and have opposite, usually dentate lvs. 
Some have yellow or white rays and the disk is yellow. 
S. oleracea has broadly ovate, dentate Ivs. and long- 
peduncled beads. Gn. 22, p. 295. W. M. 

SPINACH 

SPINACH (Spinucia oleracea, which see) is an an- 
nual crop grown as a pot-herb, or for “greens.” Fig, 
2; It is a eool-season plant, and therefore it is grown 
in fall and spring. It isa plant of easy culture, thriving 
in any good garden of field soil, although for quick re- 
sults and for tender, succulent foliage, land which has 
an abundance of available plant-food, and particularly 
of nitrogen, is most desirable. The plant is hardy, and 
when the land is well drained, it will ordinarily stand 
the winter climate as farnorth as the city of New York, 
and still farther in somewhat protected places. 

Spinach is grown both as a fall and spring crop. The 
fall crop is raised from seed that is sown in August; in 
eight weeks the leaves may be large enough for eating. 
The spring crop is grown from seeds sown in the fall, 
or from those sown during winter in hotbeds or cold- 
frames, or from those sown directly in the ground as 
soon as it is fit in the spring. If the plants for spring 
use are to be started in the fall, the seeds should be 
sown about six to eight weeks before hard freezing 
weather is expected. Then the plants will have attained 
sufficient size and roothold to enable them to pass the 
winter. It is advisable to cover the plants, just before 
winter sets in, with straw or loose litter or dry manure. 

Even though the plants will withstand the winter, they 
nevertheless thrive better if given this protection, par- 
ticularly in soils that are likely to heave. It is custom- 
ary to grow this fall-sown Spinach on wide ridges or 
beds that are made by plowing several furrows together, 
leaving a dead furrow between them. This allows of 
surface drainage. These beds may be from five to ten 
feet wide. On these beds, the seeds are sown in rows 
running lengthwise, the distance between the rows being 
from 10 to 20 inches, depending upon the methods that 
are employed for tillage. If hand tillage alone is to be 
given, the plants may be placed closer. In the spring 
the cover is removed from the plants at the earliest op- 
portunity, for Spinach is most desired very early in the 
season. Unless the land is in extra good “heart,” it is 
well to make a surface application of a soluble fer- 
tilizer early in the spring in order to start the plants 
into growth. A fertilizer that is very rich in nitrogen 
gives best results; in fact, it is customary in some 
places to use a solution of nitrate of soda or sulfate of 
ammonia, applying the material with a sprinkling cart. 
From 50 to 75 pounds of the fertilizer may be used to 
the acre with very good results, at each of two or more 
applications. 

For home use, Spinach is sometimes carried over the 
winter in frames, the plants having been transplanted 
to the frames or raised in them during the late fall. 
These frames are protected from severe freezing weathe 
by mats or shutters. Whenever it is desired to bring 
the plants into growth, sash is placed over the frame, 
and extra protection is given in very cold weather. The 
plants will soon become green and begin to make new 
leaves. Different frames may be covered at different 
times as the season advances, thereby providing a 
supply for home use. Sometimes the seed is sown in 
hotbeds that are made late in winter or very early in 
spring, and the plants are secured in advance of the 
ordinary season. The growing of Spinach in frames is 
less frequent than formerly, owing to the fact that the 
market is now supplied with the product grown in the 
Middle South. 

Spring Spinach may be grown from seeds that are 
sown as soon as the land can be worked in spring. If 
the land bas been plowed and manured in the fall, 
quicker results may be secured, Two or three sowings 
may be made in the home garden for spring use, but 
after the middle of June Spinach is likely to become 
tough and is in little demand. If Spinach is wanted 
during the summer, it is better to use the New Zealand 
Spinach, which is a warm weather plant. This plant has 
no relationship with the ordinary Spinach (see Tetra- 
gonia). It is usually best to sow Spinach seed where 
the plants are to stand, although it is sometimes trans- 
planted into frames for home use. Care must be taken 
that the plants do not become checked or stunted, else 
they will tend to run to seed. If the seed is sown too 
late in spring, when hot weather is approaching, the 
root-leaves will be very few and the plant will quickly 
throw up flower-stalks. Spinach is always grown as 4 
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succession or companion crop, as it oceupies the land 
for a small part of the year. There are very few in- 
sects and diseases that are generally troublesome. 

Spinach is usually transported to market in barrels 
orcrates, Plants are usually cut so that an inch or so 
of the root is left with them. All dirt is removed, as 
also all broken and dead leaves. The plants are packed 
tight. It is essential that the plants be dry before they 
are shipped. 

There are several important varieties of Spinach. 
The large, broad-leaved varieties are most popular in 
the markets, such as the Viroflay and the Round-leaved. 
The prickly Spinach is considered to be the most hardy 
and is chiefly recommended for fall sowing. [, yy. B. fi 

SPINACH ORACH, or SEA PURSLANE (Atriplex 
hortensis) is also sometimes called Mountain Spinach. 

SPINACIA (from spina; alluding to the spiny fruit). 
Chenopodidcer, SPINACH. Sprnacu. According to 
Volkens (in Engler & Prantl’s Ptlanzenfamilien), there 
are only two species of Spinacia, S. oleracea, Linn., 
the common Spinach, and 8. tefrandra, Stev. The lat- 
ter is an annual herb of the Asia Minor-Persian region, 
and is not in cultivation. SS. oleraeca, the Spinach, is 
probably native to southwestern Asia, but it is now 
widely cultivated. It is an annual herb, developing 
rather large, arrow-shaped root-leaves, and these leaves 
are eaten for “greens.” Later in the season it sends up 
a branching flower m 2-3 ft. high, bearing axillary 
clusters of seed-like fruits. In one type these fruits are 
spiny: this is the form once described as 8. spinosa, 
Meench, but which is not now considered to be specifi- 
eally distinct. Whether the round-seeded or the prickly- 
seeded type is the original form of the Spinach is not 
known, but as a matter of nomenclature, Linnwus’ S, 
oleracea, Which is the oldest name, is held to include all 
forms. 

Spinacia belongs to the atriplex tribe. The genus is 
distinguished from Atriplex in the fact that the pistil- 
late flowers are bractless, whereas those of Atriplex 
are inclosed in a pair of enlarging calyx-like bracts. 
Spinacia is dicecious, bearing the flowers in small axil- 
lary clusters: stamens 4 or 5, in a 45-lobed calyx: 
ovary 1, with 4-5 styles or stigmas, in a 2-4-toothed 
ealyx, this calyx hardening and in ing the akene and 
often becoming horned on the sides and giving rise to 
“prickly-seeded” Spinach. The cultivated forms have 
developed much thicker and broader radical leaves, 
which are used for greens, often showing little of the 
halberd or sagittate shape. i BR. 

SPINDLE TREE. Luonymus. 

SPIREA (ancient Greek name of a plant used for 
garlands, derived from speira, band, wreath; probably 
first used for the present genus by Clusius). Rosdcee, 
Ornamental deciduous shrubs, with alternate, estipu- 

late, simple and rather small lvs., and small white, 
pink or almost crimson fis. in showy umbels, corymbs 
or panicles. Many are hardy north; some of the best 
of them are Spirea argula, Thunbergi, Van Houttei, 
pubescens, trilobata, bracteata, media, ulinifolia, alba, 

Douglasi, Menziesi, tomentosa. Spirwa blanda, Ja- 
ponica and albiflora require a sheltered position or 
protection during the winter, though S. Japonica and 
its allies, even if killed almost to the ground, will pro- 
duce flowers on shoots of the same son. Spirea 
Cantoniensis, Blumei, Chinensis, caneseens and bella 
are more tender and not to be recommended for the 
North but are hardy or nearly hardy in the Middle 
States. S. prunifolia is hardy north of Boston and is 
half hardy as far north as Ottawa, Canada, 

In regard to the flowering season, the Spireas can be 
divided into two groups. The first one contains the 
species of the section Chamiedryon, with white flowers 
in umbels and blooming in spring, from April to June. 
The second group is composed of the sections Calospira 
and Spiraria, with white or pink flowers in corymbs or 
panicles appearing from June to fall. Some of the most 
important species, arranged according to their relative 
flowering time, are the following: Early-flowering Spi- 
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reas—S. Thunhergi, argula, hypericifolia, prunitolia, 
media, Pikowiensis, pubescens, chamuwdrytolia, trilo- 
bata, Van Houttei, Cantonensis, bracteata, Late-flow- 
ering Spireas— 8. bella, corymbosa, densiflora, ca- 
nescens, Japonica, albiflora, salicifolia, alba, Menziesi, 
Douglasi, tomentosa, The species of the second group 
do not produce their flowers all at onee like those of 
the first group, but continue blooming for a longei 
time. 

The Spireas are all medium-sized or low shrubs and 
well adapted for borders of shrubberies, as single speci- 
mens on the lawn or for rockeries. Especially the spe- 
cies of the early-flowering group possess a graceful 
habit and make effective single specimens, ex« ept per- 
haps S. chamedryfolia and media, which are somewhat 

stiffer and less handsome and produce suckers. Spirwa 
canescens has also the graceful babit of the first group. 
Spirea Japonica and its namerous hybrids form mostly 
low, round bushes and are pretty as single specimens or 
in the border. Spirwa alba, Douglasi, Menziesi and to- 
mentosa should be planted in shrubberies only and es- 
pecially in situations where their spreading by suckers 
does no harm; they are sometimes used for low 
ornamental hedges. For rockeries Spiraa decumbens, 
corymbosa, densiflora, bullata, and some dwarf hybrids 
of S. Japonica are to be recommended, 

The species of the section Chamedryon, and also 
S. canescens and bella, should be pruned as little as 

possible, —only thinned out and the weak wood removed, 
—while those of the sections Spiraria and Calospira ean 
be pruned more severely if necessary, since they pro- 
duce their flowers at the ends of the young shoots. 
Some of the early-flowering Spireas, especially S. av: 
guta, prunifolia, Van Houttei and Bumalda, are 
sometimes forced, 

The Spireas grow in almost any moderately moist 
soil, the Spiraria species being generally iore moisture- 
loving; and S. tomentosa thrives well only in a peaty 
or sandy soil, while those recommended above for rock- 
eries require a well-drained soil and sunny situation, 
Prop. by seeds sown in spring and covered only slightly 
with soil, or by hardwood or greenwood cuttings. The 
species of Chamedryon grow very well from greenwood 
cuttings under glass, while the Spirarias are usually 
raised from hardwood cuttings. The Calospiras seem 
to grow equally well in both ways. The Spirarias are 
also often prop. by division and by suckers 
About 50 species in the temperate regions of the 

northern hemisphere, in America south to Mexico. Lys. 
simple, short-petioled, entire or serrate, sometimes 
lobed, without stipules: fls. in umbel-like racemes, co- 
rymbs or panicles, perfect, rarely polygamous; calyx 
cup-shaped or campanulate, 5-lobed; petals 5, rounded ; 

stamens 15-60, inserted between calyx and disk; pistils 
usually 5, distinet, developing into follicles dehiscent 
alone the inner suture, with several or rarely two mi- 
nute, oblong seeds. Many species formerly included 
under Spirea are now referred to other genera; see 
Physocarpus, Schizonotus and Sorbaria for shrubby 

ecies and Aruneus, Ulmaria and also Astilbe for the 
herbaceous ones. There is a monograph of Spireea and 
the allied genera by Maximowicz in Acta Horti Petro- 
politani, vol. 6, p. 105-261 (1879) and a monograph of 
the cultivated species, with their numerous bybrids 

fully described by H. Zabel, Die stranchigen Spirtien 
der deutschen Giirten (1893). There is much hortieul- 
tural literature on Spireas, for the plants are popular 
and the species are many. ALFRED REHDER. 

The name Spirea is often spelled Spirea. Whenever 
the generic and specific name are both used the di- 
graph should be employed, thus: Spirea Japonica, 
Whenever one speaks of “Spireas” in an untechnical 
way, we spell the name without the digraph, in har- 
mony with the Editor’s writings. e name Spirea 
should be considered as an English word in common 
speech just as geranium and ehrysanthemum are. In 
fact, many people speak of plants as “Spireas” which do 
not belong to the genus. For exwmnple, a delightful 
white-flowered bushy herb which is grown indoors in 
great quantities, especially at Easter, is properly an 
Astilbe. Comparable instances are peony, bougainvillea, 

ete. Woe. 
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KEY TO THE SECTIONS. 

As TOS. 
racemes? 

tryospira, Z 
Plants tufted, 

usually Simple TaCeEMES. ws. 

always entire: 
follicles usually 2 
Zabel.) 

suffruticose: 

fls. in SD Le or panicled 
-seeded, (Bo- 

fls. perfect, in 

Section 1, PETROPHYTUM (Species not incult. ) 

BB. Plantanupright shrub with stout branches: 
fls. polygamous in panicled racemes 

SIBIRZA (Species No. 1) 

rarely entire: 

SECTION 2. 

AA. Lvs. usually serrate, fls. in 
umbel-like racemes, corymbs or panicles: 
seeds several. 

B. Inflorescence a simple umbel-like raceme: 
fls. white. 
SECTION 3. 

BB. Inflorescence compound: 

CHAMDRYON (Species Nos 

fls white or pink. 
On BUS GU COVYNVOS car srece te acand doscatoierei viene’ 

SECTION 4. CALOSPIRA (Species N 

. Fils. in panicles En ao 
SECTION 5. SPIRARIA (Species Nos. 37-49) 

INDEX. 

acuta, 2 cuneata, 21, Nobleana, 42. 
acutifolia, 2. 
adiantifolia, 13. 
alba 
albitlo 
alpina, 8. 
Altaica, 1. 
aquilegifolia, 13. 
arbuscula, 36. 
argentea, 21. 
arguta, 4. 
atrifolia, 20. 
atrosanguinea, 27. 
aubifolia, 20. 
bella, 24. 
Bethlehemensis, 45, 

47. 
betulifolia 
Billardii, 47. 
blanda, 16. 
Blumei, 12, 13. 
brachybotrys, 37. 
bracteata, 11. 
bullata, 26. 
Bumalda, ¢ 
Californi 

cana, Ts 

canescens, 
Cantonien 
earned, 43. 
earpinifolia, 
chameedryfoli 

coceined, 24. 
confusa, 19. 
conspicus 8 
Constantiz, J 
corymbosa, 15, 34 

crateegifolia, 13, 33, 
crenata, 2, 9. 
crenifolia, 9. 
crispifolia, 26. 

SECTION 1. PETROPHYTUM 

cunetfolit, 2 
decumbens, 22. 
densiflora, 36. 
Douglasi, 48. 
eximia, 47. 
expansa, 25. 
flabellata, 2 
flagellata, 21. 
flagelliformis, 21. 
flexuosa, 20 
Fontanay . 
Fontanaysiensts, 37. 
Fortunei, 27. 
Foxii, 29. 
glabrata, 27. 
glabrescens, 19. 
grandiflora, 43 and 

suppl. 
hyperictinlia} 2. 
intermedia, 4 
Japonica, 27 aoe 

suppl. 
Japonica alba, 31. 
Japonica panicu- 

lata, 38. 
Kumaonensis, 25. 
laevigata, 1. 
lanceolata, 15, 44. 
latifolia, 45. 
Lemoinei, 30. 
Lenneana, 47. 
leucantha, 31. 
longigemmis, 23. 
lucida, 34. 
luxcuriosa, 37. 
macrophylla, 27. 
Margarit, 
media, 11, 1 
Menziesi, 46. 
multiflora 
Nicoudierti, 10, 
Nipponica, 11. 

notha, 39. 
nova, 16. 
oblongifolia, 19. 
obovati 
ovata, 24. 
pachystachys, 42. 
paniculata g 
Pikowiensis, 10. 
procumbens, 22, 
pruinos 
prunifolia, 
pubescens, ii, 18, 27. 
pulehella, 25. 
pumila, 
pyrami: ata, 40. 
Reevesiana, 15, 
Regeliana, ‘41. 
robusta, 16. 
rosea, 36. 
rotundifolia, 11, 21, 
ruberrima, 27, 30. 
rupestris, 12. 
salicifolia, 43, 44, 

45. 
Sanssouciana, 41. 
semperfiorens, 38. 
sericea, 19. 
Sibirica, 43. 
superha, 32. 
syringeflora, 38. 
thalictroides, 2. 
Thunbergi, 3 
tomentosa, 49. 
triloba, 13. 
trilobata, 13. 
triumphans, 47. 
truncata, 2 
ulmifolia, 20. 
vaceinifolia, 21 and 

suppl. 
Van Houttei, 14. 
Virginiana, 34, 

ae 

(Species not in cult.). 

This section contains a few rather rare American spe- 
cies of which none is in cultivation. 
is §. cespitosa, 
Rydb.), 

ari 
is very unlike any other 
habit a Saxifraga. 

Nutt. 

Spir 
It 

(Petrophytum 
a dwarf cespitose subshrub, 

high, with crowded, small, 
fls. in dense, usually simple racemes 

The best known 
cespitosum, 

only a few inches 
entire lvs. and small, whitish 

on slender stalks 
ing from the tufts of the grayish green foliage. It 

2 and more resembles in 
perhaps better regarded as a 

distinet genus like the allied KKélseya uniflora, Rydb, 
(Mriogynia uniflora, Wats.), and Briogynia pectinata, 
Hook. - 

Section 2. Siprrza (Species No. 1). 

1. levigata, Linn. (S. Altdica, Pall. Sibiriea levi- 
gala, Maxim.). Shrub, 5 ft. bigh, with stout upright 
branches: Ivs. cuneate-oblong, bluish green, glabrous, 
1%-3%_ in. long: fls. polygamous, greenish white in 
terminal panicles, 3-5 in. long, those of the staminate 
plant somewhat showier. May. Siberia.—Hardy. 
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SECTION 3. CHAMDRYON (Species Nos. 2-20). 

A. Fils. in sessile umbels, with none 
or very small luvs. at the base or 
only the lower umbels on leafy 
stalks. 

B. Foliage entire or crenately den- 
tate only near the aper, often 
3-nerved, grayish green..... 2. 

BB. Foliage dentate or serrate, usu- 
ally penninerved, bright 
green. 

c. Shape of lus. linear-lanceo- 
late: glabrous.........00- 3 

Shape of lvs. ovate to oblong- 
lanceolate: finely pubes- 
cent when young. 

vp. Umbels on the lower part 
of the branches stulked. 

hypericifolia 

. Thunbergi 

E. Lvs, Ob1ONG.... 0.00600. 4. arguta 
EE. Lvs. obovate ... 5. multiflora 

pp. Umbels all sessile, 3-6-fld, 6. prunifolia 
AA. Fls. in umbel-like racemes on 

leafy stalks. 
B. Margin of lus, entire or crenate 

or dentate only toward the 
apex. 

c. Foliage grayish pubescent 
on both sides....... 0.00. 7. cana 

c. Foliage almost glabrous. 
pb. Shape of lvs. elliptic to 

oblong-lanceolate. 
E. Lvs. penninerved: 

shoots angular. ...... 8. alpina 
EE. Lvs. all or partly 

3-nerved. 
Shoots striped: luvs. 

all 3-nerved ....... 9. crenata 
FF. Shoots terete: lus. 

ala gi ita ved, 
partly 3-nerved 

Shape of luvs. almost or- 
bicular, 34-1 in. broad..11. 

Margin of lvs. incisely serrate 
and often slightly lobed (only 
in No. 19 sometimes entire). 

c. Stamens shorter than or as 
long as petals: sepals 
erect or spreading in fr. 

pv. Foliage glabrous. 
E. Form of lus. orbicular 

to ovate. 
F. Apex of lus. obtuse. 

a. Lvs. penninerved, 

DD. 

BB. 

OUUGO se sesnecd ides 2 12. 
aa, Lvs. palmately 3-5- 

nerved, orbicular.13. 
FF. Apes of lrs. acute...14. 

. Pikowiensis 

bracteata 

Blumei 

trilobata 
Van Houttei 

EE. Form of lus. rhombic- 
lanceolate........ 66s 15. Cantoniensis 

pp. Foliage pubescent, at least 
beneath. 

gE. Umbels and follicles 
pubescent, 
F. Tomentum grayish..16. blanda 

FF. Tomentum yellowish.17. Chinensis 
EE. Umbels and follicles 

GlaDrOUS. cee cee ..18. pubescens 
ce. Stamens longer than petals: 

sepals reflered. 
p. Shoots terete, often pubes- 

CONE IN THUE cows cannons 19. media 
o.¢% DD. Shoots angular, glabrous 

2. hypericifolia, Linn. 
with slender 
sessile, cuneate-obovate to obov 
or with few lateral veins, 
long: fis. small, white, in 
ally pubescent; 
than stamens. 
riable species. 
Willd. 

April, May. 
Var. 

S. hypericifolia, var. 

arching or upright branches: 
ate-lanceolate, 3- nerved 

almost glabrous, 34-1% in. 
sile umbels; pedicels usu- 

petals almost orbicular, usually longer 
S. E. Eu. to Siberia.—Va- 

acutifolia, Wenzig (S. acutifolia, 
actita, Ser.). 

. chameedryfolia 

Vigorous shrub, 5 ft. high, 
lvs. almost 

Lys. nar- 
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rower, oblanceolate: fls. smaller, 
eels glabrous; petals obovate, 
flowers somewhat earlier, 

yellowish white; pedi- 
shorter ue stamens : 

but less showy. Var. flabel- 
lata, Zabel (SN. flabellata, Bertol. WS. hypericifolia, var. 
crendtla, Boiss. & Buhse). Lys. obovate to obovate-lan- 

ceolate, acute, incisely serrate at the apex or entire on 

the flowering branches. Var. obovata, Maxim. (S. obo- 
vata, Waldst. & Kit.). Lys. obovate, rounded at the 
apex, crenate above the middle. S.E. Eu. Var. trun- 
cata, Zabel (S. thulictroides, Hort., not Pall.). Lvs. 
broadly obovate to oblong-obovate, truncate and ere- 
nately dentate at the apex. Siberia. 

2363. 

Spirea Thunbergii. 

(X 1%.) 

Zz aM, i 

3. Thinbergii, Sieb. Fig. 2363. 
spreading or arching branches: lvs. sharply serrulate, 
1-1%4 in. long: fls. pure white, about +, in. across, in 
8-5-fld. naked umbels; petals obovate, much longer than 
stamens: follicles with the spreading stvles below the 
apex. April, May. China, Japan. 8.Z. 1:69. G.F. 8:84, 
85.—A very graceful early-flowering shrub, the slender 
arching branches clothed with feathery bright green 
foliage, turning late in fall to orange or scarlet. Almost 
hardy, but tips of brane hes sometimes killed by severe 
frost; valuable for seaside planting. 

4. arguta, Zabel(S. Thinbergii x multiflora). Similar 
in habit to the former but higher and more vigorous: 
lvs. oblong-obovate to oblong-oblanceolate, sharply and 
sometimes doubly serrate, glabrous at length, 1-1%4 in. 
long: fls. pure white, ?3 in. across, in many-fld. umbels, 
mostly with small Ivs. at the base; pedicels glabrous; 
pet tals broadly obovate, almost twice as long as stamens. 

Shrub, 5 ft. high, with 

May. Of garden origin. G.C. III. 22 Gng. 7:29]. 
F.E. 11:160. G.F. 10:443. M.D.G. 1900:16.—The most 
free-flowering and showy of the earlier Spireas; quite 
hardy. 

5. multiflora, Zabel (8. crendta x hypericifolia). 
Shrub, 5 ft. high, with slender, arching branches: lvs. 
obovate, cuneate, serrate above the middle, usually 3- 
nerved, glabrous at length, about 1 in. long: fils. pure 
white, in many-fld. umbels, ssile on the upper, borne 
on leafy stalks on the lower part of the branches. May. 
Of garden origin. —Handsome shrub similar to the 
former, but blooming a little later. 

6. prunifolia, Sieb. & Zuee. Graceful shrub, 6 ft. 
high, with upright slender pubescent branches: lvs. 
ovate to oblong, denticulate, pubescent beneath, J-2 in. 
long: fils. pure white, about }, in. across, on slender 
pedicels, in 3-6-fld. umbels; petals obovate, longer than 
stamens. May. China, Japan. —Var. flore Le Hig: 
2364. Fls. double, rather oe 8. < 1702, BS) 
Gn. 53, p. 185. A.G. 18:425. F.E. 9:593. Mn. 3, 
Very handsome, deniy-fowsting shrub, with dark green, 
shining foliage, turning orange in fall. The single-fld. 
form is less showy and rare in cult.; its foliage is lighter 
and not shining. 

7. cana, Waldst. & Kit. Dense, bushy shrub, 3 ft. 
high: lvs. elliptic to oblong, acute at both ends, usually 
entire, grayish pubescent on both sides, more densely 
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beneath, ‘y-Lin. long: fls. 14 in. across, in dense head- 
like umbels; petals about as long as stamens; sepals 
reflexed in fruit. 
but not very showy. 

8. alpina, Pall. Shrub, 4 ft. high, with upright or 
arching, angular, reddish brown branches: lvs. oblong 
obovate to oblanceolate; acute, usually entire, glabrous, 
penninerved, 'y-1 in. long: tls. white, rather smnall, in 
short-stalked, smiul glabrous umbels; petals roundish, 
little shorter than stamens; sepals upright in fr.: folli- 
cles curving outward. May, June. N. E. Asia. — Hardy 
shrub, with graceful foliage. : 

. crenata, Linn. (S. crenifolia, C. A. Mey.). Shrub, 
3 ft. high, with slender striped branches: Ivs. oblony- 

obovate to oblanceolate, acute at both ends, erenately 
serrate toward the apex, grayish green, puberulous be- 
neath when young, 3-nerved, ')-144 in. long: fls. white, 
rather small, in dense almost semi-globose umbels; pet- 
als roundish obovate, shorter than stamens: sepals up- 

May, S&S. E. Eu. Ws Asia. — Hardy, 

right in fr.: follicles with erect styl May. S. EB. Bu. 
to Caucasus and Altai. L.B.C. 13:1252.—Hardy. 

10. Pikowiénsis, Bess. (S. crenata x media. Nicou- 
diérti, Hort.). Shrub, 4 ft. high, with terete upright 
branches: lvs. oblong, cuneate at base, with few sharp 
teeth at the apex or sometimes entire, penninerved to 

s-nerved, almost glabrous, 1-2 in. long: fls. white or 
greenish white, in many-fld. almost glabrous umbels; 
petals orbicular, shorter than stamens; sepals upright 
in fr.; follicles with the upright style somewhat below 
the apex. May.—Supposed natural hybrid, found wild in 
Podolia, in Poland. 

1l. bracteata, Zabel (S. Nipponica, Maxim. S. media, 
var. rotundifolia, Nichols.). Shrub, 8 ft. high, with 
upright or spreading branches, quite glabrous: lvs. 
roundish obovate, usually crenate at the apex, dark 
green above, bluish green beneath, of firm texture, 
34-134 in. long: fls. over 4, in. across, in umbel-like ra- 
cemes, sometimes compound at the base; petals orbien- 
lar, longer than stamens; sepals spreading in fr. June. 
Japan. G.C. I]. 23:283.— Desirable hardy shrub of vig- 
orous growth with showy umbels of pure white fls. and 
dark green handsome foliage remaining fresh until late 
in fall. 

12. Blumei, G. Don (S. rupéstris, Sieb.). Shrub, 
4 ft. high, with spreading and arching branches: Ivs 
ovate to rhombic-ovate, inciscly crenate-serrate, palo 
bluish green beneath and rather prominently veined, 
34-134 in. long: fils. polygamous, white, in many-fld. 
umbels; petals roundish obovate, about as long as sta- 
mens: follicles with spreading or retlexed styles. June, 
Japan. B.H. 8:36.—Not hardy north, rare in cultiva- 
tion; often the following or other species are met with 
under its names. 

2364. 

Spirzea prunifolia, var. 

flore pleno (44). 

2365. Big. 
Shrub, 4 ft. high, with slender spreading branches: lvs. 

13. trilobata, Linn. (S. triloba, Linn.). 

almost orbieulur, ineised-dentate and often 3-lobed, 
obtuse, pale bluish green beneath, 12-1 in. long: fis. 

sepals upright in fr.: 
May, June. N. China 

27h. Gab 1452,— 

pure white, in many-fld. umbels; 
follicles with ascending styles. 
to Siberia and Turkestan, L.B.C. 13 
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Handsome bushy shrub, quite hardy; cult. under many 
different names as S. aquilegifolia, adiantifolia, cra- 
teqgifolia, Blimei. 

14. Van Hotttei, Zabel (S. Cantoniénsis x trilobata. 
S. aquilegifolia, var. Van Houttei, Briot.). Fig. 2366. 
Shrub, 6 ft. bigh, with arching branches: Ivs. rhom- 
bic-ovate or rhombic-obovate, rounded or somewhat 
narrowed at the base, acute, incised serrate, dark green 
above to pale bluish green beneath, #4-134 in. long: fl 
white, % in. across, in many-fld. umbels; petals tw 
as long as stamens; sepals upright or spreading in 
fruit. May, June. Of garden origin. (Cin. 53, p. 251. 
G.B. 2:31%.. Gug: 52210, 3A.Gy 157297; PG. 32173. 
M.D.G. 1900:17.—This is one of the most beautiful, or 
perhaps the most beautiful, of the early-blooming 
Spireas and quite hardy. Sometimes confounded with 
the foregoing, which is similar but smaller in every 
part and less showy. 

15. Cantoniénsis, Lour. (S. Peevesidana, 
lanceolata, Poir. S. corymbosa, Roxb.). Shrub, 4 ft. 
high, with slender, arching branches: lvs. rhombic- 
lanceolate, incisely doubly serrate, dark green above, 
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Lindl. 8S. 

pale bluish green beneath, 1-215 in. long: fls. over 1, in. 
across, in rather dense umbe sepals upright in fruit: 
follicles with spreading style May, June. China, 
Japan. B.R. 30:10. ALG. 18:356.—Very handsome 
shrub, with large pure white fis., but only half-hardy 
north. Var. flore pléno, with double fils. and narrower 
Ivs., is still more tender. This species and the three 
foregoing are valuable also for their handsome foliage, 
which remains fresh and green until late in fall. 

16. bldnda, Zabel (S. Chinénsis x Cantoniénsis. 8. 
Reevesidana robista, or nova, Hort.). Upright shrub, 6 ft. 
high, with arching branches: lvs. oblong to ovate, acute 
at both ends, ineised serrate, dark green and almost 

glabrous above, grayish tomentose beneath, 1-1/4 in. 
long: fls. rather large, pure white, in pubescent umbels; 
sepals ovate-lanceolate, upright in fruit: follicles pu- 
bescent, with spreading styles. May, June. Of garden 
origin. —Only half-hardy north. 

17. Chinénsis, Maxim. (8. pubéscens, Lindl.). Upright 
shrub, 5 ft. high, with arching branches, tomentose 

when young: Ivs. long-petioled, ovate, incisely serrate 
aud sometimes 3-lobed, finely pubescent above, yellowish 
tomentose beneath, 1-2 in. long: fis. pure white, about 
‘4 in. across, in pubescent umbels; sepals upright in 

fruit, ovate-lanceolate, tomentose like the follicles; 
styles terminal, spreading. May. China. B.R. 33:38,— 
Handsome, but not hardy north. 

18. pubéscens, Turcz. Upright shrub, 6 ft. high, with 
slender, arc hing branches: Ivs. similar to those of the 
foregoing species, but more grayish tomentose beneg ath 
and somewhat smaller, petioles shorter: fls. 44-4, in. 
across, in glabrous umbels; sepals triangular-ovate, 
upright in fruit: follicles glabrous, with the spreading 
styles below the apex. May. N. China. G.F. 1:33L— 
Hardy north, and the large-fld. form as handsome as 
the foregoing specics. 

19. média, Schmidt (S. confiisa, Regel & Koern.). 

Upright shrub, 5 ft. bigh, with terete branches, gla- 
brous or pubescent when young: Ivs. ovate to oblong, 
cuneate at the base, inei y serrate above the middle, 

almost- glabrous or pubescent, 1-244 in. long: fis in 
many-fld. rather long-stalked, umbel-like racemes; fol- 
licles with the spreading or reflexed styles some whi it 
below the apex. May. S. E. Eu. to Japan.—Var. gla- 
bréscens, Zabel. Almost glabrous. Var. oblongifolia, 
Rehd. (S. oblongifolia, Waldst. & Kit.). Lvs. elliptice- 
oblong to oblong-lanceolate, narrowed at both ends, en- 
tire or with 1-3 teeth at the apex. Var. sericea, Regel 
(S. sericea, Turez.). Lvs. pubescent on both sides. 

20. chameedryfolia, Linn. Shrub, 6 ft. 
angular, gliubrous branches: Ivs. distinetly petioled, 
ovate to lanceolate, sharply and often doubly serrate, 
almost glabrous, bluish green bencath, 2-3 in. long: tls, 
in many-tld. umbels, the lower ones long-stalked, the 
upper ones often ahnost sessile: ei les with the styles 
upright and terminal. S. E. Eu.to Japan. —Var. flex- 
udsa, Maxim. (NS. flerudsa, Pisch.), Less high, with 
spreading more or less zigzne branches: Tvs. narrower, 
sharply serrate above the middle. Siberia to Dahuria. 

om 

high, with 
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Var. ulmifolia, Maxim. (S. w/mifolia, Seop.). Upright: 
lvs. ovate, incisely or doubly serrate from below the 
middle: fls. larger, about 1% in. across, appearing later, 
L.B.C. 11:1042, B.R. 15:1222. Both vars. are often 
cult.; they spread, like the preceding species, by 
suckers. Sometimes as S. atrifolia 
gardens. 

or aubifolia in 

Section 4. CaLosprra (Species Nos. 21-36). 

A. Stamens as long as petals: luvs, 
small, le-Lin. long: fls. white. 

B. Height 5-6, occasionally 12 ft...21. 
BB. Height about M% .22 

AA. Stamens longer than petals, 
B. Corymbs on lateral branchlets 

along the branches of the pre- 
vious year. 

co. Winter-buds slender, longer 

than petioles... ...cccevecees 23. longigemmis 
cc. Winter-buds shorter than 

petioles, 
b. Shoots angular: lus. usu- 

ally broadly ovate....... 24. bella 
DD. Shoots terete: lus. usually 

ovate-lanceolate.......... 25. expansa 
BB. Corymbs terminal on upright 

shoots of the year. 
c. Inflorescence pubescent, 

rarely glabrous, very com- 
pound, besides the terminal 

corymb lateral ones bloom- 
ing somewhat leter appear 

canescens 
2. decumbens 

beneath it, only weak 
branches with a single 
corymb. 

D. Shrub 1 ft. ov less high, 
with bullate lus. less than 
DUN MONG ies ee Rathoe welds 3 26. bullata 

DD. Shrubs 1-5 ft. high, with 
largev lus, 

E. Branches terete. 
F. Ripe follicles di- 

verging . 
FF. Ripe follic les upright, 

straight. 
DTS. Ge Geass week 28. Margarite 

ac. Fls. whitish or 
US INAG Baer creer eee 

EE. Branches more or 

-27. Japonica 

. Foxii 

angular, rather stiff, 
almost glabrous. 

F. Color of fis. pink, 
rarely whitish... . Bumalda 

FF. Color of fils. white ....31. albiflora 
cc. Inflorescence usually gla- 

brous, consisting of only one 
lverminal corymb: follicles 
not diverging. 

bp. Sepals veflered in 
petals orbicular 

Dp. Sepals spreading or 
upright: petals 
oblong. 

E. Fls, white, 
F. Corymb usually pu- 

bescent...........+..33. corymbosa 
FF. Corymb usually gla- 

brous, 

a. Lis, usually in- 
cised-servate.. 3 

aa. Luvs. uswally 
nately serrate, .35. betulifolia 

BE HU SSP nee: wader suena anaes Ook 36, densiflora 

fruit: 
. superba 

half 
ovdl to 

. lucida 

21. canéscens, D. Don. Shrub, 6 or sometimes 12 ft. 
high, with spreading and arching branches: lvs. broadly 
oval to obovate, very short-petioled, crenately dentate 
above the middle, grayish green, pubescent beneath or 
sometimes almost glabrous at length, 1-84 in. long: 
fls. white, rather small, in dense, semi- globose corymbs 
to 2 in. across, appearing very profusely along the 
branches; sepals upright or spreading in fr.: follicles 
villous, with the ascending styles a little below the 
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apex. July. Himal. Gn. 45, p. 49; 49, p. 421; 52, p. 28; 
54, p. 48.—Very graceful and handsome shrub, but not 
hardy north. It occurs under very many different 
names in the gardens, as S. argéntea, cunedta, cunei- 
folia, flagellata, flagelliformis, rotundifolia, vaccinifo- 
lia, and others. 

22. decumbens, W. Koch (8. proctimbens, Hort.). 
Dwarf, procumbent shrub, about 1 ft. high, with as- 
cending branches, glabrous: lvys. elliptic to oblong, 
acute at both ends, crenately ute above the middle, 
glabrous, M.-l in. long: tls. white, in small corymbs, 
about 2 in. across: follicles glabrous, with upright ter- 
minal styles. June. Tyrol. @.C. IL. 11:752.—Pretty 
shrub for rockeries. 

23. longigémmis, Maxim. Shrub, 4 ft. high, with 
slender terete branches, glabrous: axillary buds acumi- 
nate, longer than the petioles: lvs. ovate-lanceolate to 
oblong -lanceolate, incisely and doubly serrate, with 
glandular-tipped teeth, bright green, glabrous, 1's-2% in. 
long: fs. white, in rather loose, 2-3-in, broad, pubescent 
corymbs; sepals spreading in tr.: follicles almost gla- 
brous, with terminal spreading styles. June. N. W. 
China. G.F. 7:345,—Hardy. 

24. bélla, Sims (8. ovdta, and 8. edecinea, Hort.). 
Shrub, 3 ft. high, with slender, spreading branches, an- 
gular and sparingly pubescent: lvs. broadly ovate to 
ovate, sharply and often doubly serrate, almost gla- 
brous, whitish or bluish green beneath, 1-2 in. long: 
fis. polygamous, pink, in small corymbs, }s-2 in. across; 
stamens little longer than petals; sepals reflexed in fr.: 
follicl pubescent only at the inner suture, with 
spreading styles. June, July. Himal. B.M. 2426. 
L.B.C. 13:1268.—Only half-bardy north. 

25. expdnsa, Wall. (S. bélla, var. erpdnsa, Regel. 
Closely allied to the forego- S. Humaonénsis, Hort.). 

ing, more vigorous and upright, 6 ft. high, with terete 
branches tomentose when young: lIvs. ovate-elliptic to 
ovate -lanceolate, acute at both ends, sharply serrate 
from the middle, usually pubescent on the veins be- 
neath, 1s-3 in. long: fls. white or pale pink, in 1-4 
broad corymbs: follicles pubescent, diverging. July. 
Himal.—S. pulchélla, Kunze (8. Aumaonénsis, Hort.), 
is supposed to be a hybrid of this and the foregoing 

2365. 

Spirza trilobata (x 44). 
No. 13. 

species; it combines the broader corymhs of the latter 
with the brighter color of the first species, therefore 
handsomer than either parent; sometimes cult. as S. 
erpinsa rubra, but there is also another hybrid of the 
same name. See S. rubra in suppl. list. 

26. bullata, Maxim. (S. crispifolia, Hort.). Dwarf 
shrub, with strictly upright brown, villous branches: 
Ivs. roundish ovate to ovate, very short-petioled, in- 
cisely serrate, thickish and bullate, almost glabrous, 
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grayish green beneath, %-%4 in. long: fis. deep pink, in 
small and dense corymbs, 1-8 in. across. July, Aug. 
Japan. Gt. 35:1216, 

27. Japonica, Linn. (8. callésa, Thunh. S. Fértunei, 
Planch.). Shrub, 4 ft. high, with upright branches 
glabrous or puberulous when young: Ivs. ovate to 
oblong-lanceolate, acute at both ends or acuminate, 
doubly and incisely serrate, pale bluish green and usu- 
ally glabrous beneath, 1-4 in. long: fls. small, pale to 
deep pink, in usually much compound and rather loose 
corymbs; sepals reflexed in fruit: follicles glabrous, 
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No. 14. 2366. Spirza Van Houttei. 

diverging, with ascending styles. June, July. Japan to 
Himal. F.S. 9:871. B.H. 8:129. P.F.G. 2, p. 113.— 
Handsome shrub, with the young unfolding lvs. of a 
pretty purplish color; usually much cult. under the 
name S. callosa. 

Var. Fortunei, Rehd. (8S. Fértunei, Planch. S. cal- 
losa, Lindl., not Thunb.). Higher, with quite terete 
branches: lvs. 2-4 in. long, oblong-lanceolate, acumi- 
nate, sharply and doubly serrate, with incurved, callous- 
tipped teeth, rugose above, bluish white beneath: 
corymbs very compound, rather loose; disk none or 
very minute. This seems to be the Chinese form; the 
Japanese form grows less high, has smaller and broader, 
coarsely doubly dentate-serrate Ivs., not rugose and 
less whitish beneath; the stems are slightly striped by 
the decurrent petioles and the inflorescence is less 
compound. Var. atrosanguinea, Hort. Fls. deep pink, 
in tomentose corymbs. Var. rubérrima, Hort. Fls. 
deep pink, in puberulous corymbs. Var. macrophylla, 
Simon-Louis. Lys. becoming 6 in. long, bullate: corymbs 
small. Var. glabrata, Nichols. (S. glabrata, Lange). 
Of more rigid habit: Ivs. ovate, glabrous: fls. bright 
pink, in glabrous corymbs. Var. pubéscens, Regel. Lvs. 
pubescent on the veins beneath: corymb tomento 
Most of the other forms often enumerated as yarieties 
are hybrids of this species. 

28, Margarite, Zabel (S. Japdnica x supérba). Shruh, 
5 ft. high, puberulous: lvs. ovate-elliptic to elliptic, 
coarsely and often doubly serrate, pubescent on the 
midrib beneath and pale green, 2-3 in. long: fis. rather 
large, bright pink, in broad corymbs; sepals spreading 
in fruit: follicles upright, glabrous, with upright styles: 
July, Aug. Of garden origin.—Handsome, very free- 
flowering form. 

29. Foxii, Zabel (S. corymbosa x Japénica). Similar 
to the preceding: branches more or less striped, almost 
glabrous: lys. elliptic, doubly serrate, glabrous: fis. 
whitish or pinkish, in large, puberulous corynibs; styles 
spreading in fruit. June, July. Of garden origin.— 
Less desirable than the preceding hybrid. 

30. Bumalda, Burvenich (S. Jupdnica x albiflora. 
S. piemila, Zabel). Shrub, 2 ft. high, rarely higher: 
lvs. ovate-lanceolate, sharply and doubly serrate, gla- 
brous, 2-3 in. long: tls. whitish to deep pink: follicles 
diverging. July, Aug. B.H. 17:12. Gn. 46, p. 416. Mn. 
2, p. 24.—Cult. in many different forms, probably all of 

‘rin. Oneof the best is var. Anthony Waterer, 
a very free-fowering, compact shrub with bright crim- 
son fils. in rather dense corymbs. Gn. 45:945. G.C. 11. 
14:365. A similar form is $8. Lemoinei, Zabel (8. Bu- 
mdlida, var. rubérrima, Hort.), hybrid of S. Bumalda 
and S. bulldta, a low, eompact shrub, with somewhat 
bullate lvs. and pink fs. 
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31. albiflora, Mia. (8S. Japonica dlba, Regel. 8S. leu- 

cdntha, Lange). Fig. 2367. Low shrub, 14% ft. high, 

with stiff, upright branches: lIvs. lanceolate, coarsely 

or sometimes doubly serrate, glabrous, 1-2 in. long: fis. 

white, in dense corymbs, one large terminal and many 

smaller ones below, forming a kind of raceme; disk 

prominent; sepals retlexed in fr.: follicles upright, not 

or little diverging. July, Aug. Japan. 

32. supérba, Zabel (S. albiflora x corymbosa). Low 

shrub, with striped dark brown branches: lvs. elliptic- 

oblong to oblong, acute at both ends, simply or doubly 

serrate, almost glabrous, 1-3 in. long: fis. rather large, 

pink or almost whitish; disk prominent, petals orbicu- 

lar or broadly obovate. June, July. Of garden origin. 

SPIRAZA 

2367. Spiraea albiflora (X24). 

33. corymbosa, Raf. (S. crategifolia, Link.). Low 
shrub, with usually little-branched stems, rarely to 3 

ft. high: branches purplish brown: lvs. broadly oval to 
ovate, acutish, coarsely and often doubly serrate, espe- 
cially above the middle, pale bluish green beneath and 
glabrous, 1l!.-3 in. long: fils. white, rather small, in 
somewhat convex usually pubescent corymbs, 1%-3 in. 
across; petals oval: follicles and styles upright. May, 
June. N. J. to Ga. L.B.C. 7:671. , 

34. Iweida, Dougl. Closely allied to the former: 
branches yellowish brown or brown: Ivs. more incisely 
serrate, oval or obovate: ecorymb = glabrous, usually 

looser and more flat, broader. June, July. Dakota to 
Brit. Col. and Oregon. The allied 8. Virginiana, 
Britt., is more branched and higher: lvs. oblong to ob- 
lanceolate, dentate above the middle or almost entire: 
inflorescence glabrous. Va. to N. C. B.B. 2:197. 

35. betulifolia, Pall. Low, much-branched shrub: Ivs. 
oval to obovate or obovate-oblong, usually cuneate at 
base and very short-petioled, serrate or crenately ser- 
rate, obtuse, glabrous or slightly pubescent on the veins 
beneath, *4-1% in. long: corymb usually glabrous, 1-2 
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in. across. June, July. Siberia to Manchuria, Kams- 
chatka and Japan.—The two preceding and the follow- 
ing species are all closely allied and considered by 
some botanists as varieties of S. betulifolia. 

36. densiflora, Nutt. (S. betulifolia, var. rosea, Gray. 
SN. vosea, Koehne. S. arbtiscula, Greene). Low, much- 
branched shrub: lvs. very short-petioled, oval to ovate, 
obtuse, crenately serrate, 34-12 in. long: fis. bright 
pink, in dense corymbs 1-2 in. across. June-Aug. Ore. 
to Calif., southern Manchuria. G.F, 10:418. 

SEcTION 5. SPIRARIA (Species Nos. 37-49). 

A. Inflorescence a broad panicle, 
about as broad as high. (Hybrids 
of species of this and the preced- 
ing section.) 

B. Punicles rather small, on lateral 
branchlets at the end of last 
HEI Ss DPARCHES 6 na2 coe ha ae 7. Fontenaysii 

BB. Punicles large, terminal on long, 
upright branches. 

c. Les. glabrous or nearly so. 
D. Aper of lus. acute.........38. conspicua 

vp. Apes of les. obtuse or 
acutish, 

E. Shape of les. broadly 
ovate or obovate ....... 39. notha 

EE. Shape of luvs. oblong or 
oval-oblong .......0 005 40. pyramidata 

cc. Lvs. pubescent or tomentose 
beneath. 

p. Base of lus. acute ..... 266. 41. Sanssouciana 
pp. Base of lus. rownded...... 42. Nobleana 

AA. Panicles elongated, longer than 
broad, (Spiraria proper.) 

B. Foliage glabrous or nearly so. 
ca. Lus. sharply serrate, except 

at the very base. 
pb. Panicles tomentulose, 

Be Us. HORE PKs civ ceuaes 43. salicifolia 
EE. Fils. white.........000e0: . alba 

pp. Panicles glabr . latifolia 
co. Lus. coarsely serrate above 

the middle: fls.pink....... 46, Menziesii 
BB. Foliage pubescent or tomentose 

beneath. 
c. Follicles glabrous: lus. gray- 

ish or whitish tomentose be- 
neath, 

p. Les. acute at both ends....47. Billardii 
pp. Les. rounded or nearly so 

at both cnds.ccccccceceee 48. Douglasi 
cc. Follicles pubescent: lus. usu- 

ally light tawny beneath.49, tomentosa 

37. Fontenaysii, Billard (S. Fontanaysiénsis, Dipp. 
S.canéscens x salicifolia)., Shrub, 6 ft. high, with slen- 
der, upright branches: lvs. oval or oblong-oval, rounded 
at both ends, crenately serrate above the middle, pale 
bluish green beneath, almost glabrous, 1-2 in. long: fis. 
white or pink, in 14¢-3-in. long panicles; petals orbicu- 
lar, about as long as stamens; sepals spreading in fruit. 
June, July. Of garden origin.—Not quite hardy north. 
Var. alba, Zabel, is the white-fld., var. rosea, Zabel, the 
pink-fid. form. §. pruindsa, Hort. (8. brachybdtrys, 
Lange. S. liaruriosa, Hort. S. canéscens x Douglasi), 
js asimilar form, but the lvs. are tomentose beneath and 

the fis. pink. 

38. conspicua, Zabel (SN. albiflora x dlba). Upright 
shrub, 3 ft. high, with dark brown puberulous branches: 
lvs. elliptic-oblong, acute at both ends, simply or doubly 
serrate, almost glabrous, 1's—2% in. long: fis. pinkish 
white, in broad finely pubescent panicles; petals shorter 
than stamens. July-Sept.—Handsome form. A similar 
hybrid is S. syringeeflora, Lem. (2. albiflora x salict- 
flia), with oblong-lanceolate or lanceolate lvs. serrate 
above the middle and pink fls. Closely allied is also 
S. semperflorens, Zabel (S. Japdnica x salicifolia, S. 
Japonica or Fértunei, var. paniculata, Hort.). Higher 
than the former: Ivs. oblong-lanceolate, usually doubly 
serrate: fls. pink. R.H. 1860, p. 496, 497. Gn. 45, Pp. 48. 
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39. notha, Zabel (S. corymbosa x latifolia). 
3 ft. high, with brown glabrous branches: 
ovate to obovate, short-petioled, 

serrate, almost glabrous, 1-2 in. long: fls. white to 
pinkish white, in broad, glabrous panicles; stamens 
almost twice as long as the orbicnlar petals. July, Aug. 
—Of garden origin. 

40. pyramidata, Greene (S. ltcida x Ménziesi). 
right shrub, 3 ft. high: Ivs. oval-oblong 
acutish or obtuse, usually doubly serrate above the 
middle, glabrous or nearly so, 12-3 in. long: panicles 
1¥_-3%e in. long, rather dense, puberulous: is. pinkish 
or almost white. July. Found wild in Ore. and Wash- 
ington.— Worthy of cultivation, but not yet introduced. 

41. Sanssouciana, (. 

Shrub, 
Ivs. broadly 

coarsely and doubly 

Up- 
to oblong, 

Koch (8. Dotiglasi x Japonica. 
S. Regelidna, Hort.). Shrub, + tt. high, with striped, 
finely tomentose branches: Ivs. oblong - lanceolate, 
sharply and usually doubly serrate, grayish tomentose 
beneath, 2-3). in. long: fs. pink, in broad corymb-like 
panicles: follicles glabrous, with spreading styles. 
July, Aug. Of garden origin.—An allied form is 8. 
intermédia, Lemoine (S. albiflora x Dotiglesi), similar 
in habit to S. 
beneath. 

42. Nobleana, Hook. (S. Dotiglasi, var. NVobledna, 
Wats. 8. Dotiylausi x densiflora), Shrub, 4 ft. high, 
similar to the former: Ivs. oblong or narrowly oblong, 
usually rounded at the base, acute, sharply serrate 
above the middle, grayish tomentose beneath, 1-3 in. 
long: fis. light pink, in dense broadly pyramidal to- 
menutulose panicles, 3-6 in. high; petals half as long as 
stamens; sepals retlexed in fr.; styles erect. June, July. 
Natural hybrid, found in Calif. B.M. 5169. LH. 8:286. 
—A simi form is 8. pachystachys, Zabel (S. corym- 
bosa x Dovglasi), with broader vs. and fis. of paler 
pink. 

43. salicifolia, Linn. (S. Sibfrica, Raf. S. salicifolia, 
var. cdrnea, Ait.). Upright shrub, 5 ft. high, with te- 
rete yellowish brown branches puberulous when young: 
Ivs. oblong-lanceolate to lanceolate, sharply and some- 
times doubly serrate with often incurved teeth, 124-3 in. 
long: fis. light pink or whitish, in oblong, dense, tomen- 
tulose panicles leafy below, the Ivs. exceeding the as- 
cending ramifications; stamens twice as long as petals; 
sepals upright in fr.: follicles ciliate at the inner suture. 
June, July. S. E. Eu. to Japan and probably Alaska. — 
Var. grandiflora, Dipp. (S. grandiflora, Lodd.). Lower, 
with larger, lighter pink fis. L.B.C. 20:1988. 

44, alba, Dur. (S. salicifolia, var. paniculata, Ait. S. 
lanceolata, Borkh.). QUEEN OF THE MEapow. MEAbow 
Sweet. Fig. 2368. U pright shrub, attaining 6 ft., with 
reddish brown branches puberulous when young: lvs. 
narrow, oblong to oblanceolate, acute, usually regularly 
simply serrate, 14¢-244 in. long: fls. white, in leafy 
pyramidal tomentulose panicl the lower spreading 
ramifications much longer than ‘their supporting lvs.; 
stamens white, usually as long as petals: follicles quite 
glabrous. June-Aug. FromN. Y. west tothe Rocky Mts., 
south to Ga. and Miss. Also known as S. salicifolia. 

45. latifolia, Borkh. (S. salicifolia, var. latifolia, Ait. 
S. carpinifolia, Willd. S. Canadéusis, Hort. S. Bethle- 
heménsis, Hort.). QUEEN oF THE MEapow. MEApow 
Sweet. Upright branching shrub, from 2-5 ft. high, with 
bright or dark red-brown glabrous twigs: Ivs. broadly 
oval to obovate or oblong, usually coarsely and often 
doubly serrate, 146-3 in. long: fls. white, larger than 
those of S. alba, sometimes lightly blushed and with 
the stamens and disk more or less pinkish; panicles 
quite glabrous, broadly pyramidal, with spreading and 
elongated ramifications ; stamens longer than petals. 
June-Aug. Newfoundland and Canada to N.C. Em. 
2:485. B.B. 2:196.—This and the preceding species have 
been referred by most American botanists to S. salicifo- 
lia. S. alba is chiefly found west, S. latifolia east of 
and in the Alleghanies. 

46. Ménziesi, Hook. (8S. Doviglasi, var. Meénziesi, 
Presl.). Upright shrub, 4 ft. high, with brown, at first 
puberulous branches: Ivs. oblong-obovate to oblong, 
coarsely and unequally serrate above the middle, pale 
green beneath, J?.-3 in. long: fls. small, pink. in rather 
narrow, 5-8-in. long panicles; stumens more than twice 

syringeflora ut with the Ivx. tomentose 
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as long as the roundish petals; 
J goer Alaska to Oregon. 

Billérdii, Hort. (8. Doviglasi « salicifolia). 
Sek: 6 ft. high, with brown pubescent branches: lvs. 
oblong to oblong-lanceolate, acute, 1arply and often 
doubly serrate, except in the lower third, usually grayish 
tomentose beneath, at least when young, sometimes al- 
most glabrous at length, 2-3 in. long: fls. bright pink, 
in 5-8-in. long, tomentose or tomentulose panicles, usu- 
ally rather narrow and dense. July, Aug. Of garden 
origin. — 8. Lennedna, Bethleheménsis rubra, tritm- 
vhaus, erimia, Constdéntio, Californica, Hort., are very 
similar and probably of the same parentage. 

sepals reflexed in fruit. 

Spirza alba (Xo). 2368. 

48. Dotglasi, Hook. Fig. 2369. Shrub, § ft. high, with 
reddish brown tomentose branches: Ivs. oblong to nar- 
row-oblony, rounded or acutish at both ends, unequally 
serrate above the middle, densely white-tomentose be- 
neath, 1'o-4 in. long: fis. deep pink, in dense, rather 
narrow or sometimes broad panicles, 4-8 in. long; sta- 
mens twice as long as the obovate petals; sepals re- 
flexed in fruit: follicles glabrous. July, Aug. British 
Columbia to Calif. F.S. 2:66. R.H.1846:101. PLF.G. 2, 
p. 85. P.M. 12:195. B.M. 5151. Gn. 23:380. 

49. tomentosa, Linn. HarpHack. STEEPLEBUSH. 
Shrub, 4 ft. high, with upright, brown, tomentose 
branches: lys. ovate to oblong-ovate, acute, unequally 

and often doubly serrate, densely yellowish or grayish 
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tomentose beneath, 1-2% in. long: fls. deep pink or pur- 

ple, in narrow dense panicles, brownish tomentose and 

3-8 in. long; stamens somewhat longer than the obo- 

vate petals; sepals reflexed: follicles pubescent, usu- 

ally diverging. \July-Sept. Nova Scotia to Ga., west to 

Manitoba and Kansas. B.B. 2:196. Em. 2:485.—Var. 

2369. Spirzea Douglasi (X14). 

alba, Hort. With white fls. F.E. 8:833. Gng. 5:149. 
This species does not spread by suckers like most others 
of the section Spiraria. <All the last named species are 
valuable as late-blooming shrubs and decorative with 
their showy panicles of bright or deep pink fils. They 
appear at their best when planted in masses in the 
wilder parts of the park in low ground. 

S. Amurénsis, Maxim. = Physocarpus 
folia, Sm. = Schizonotus discolor.—S. Aruneus, Linn. Arun- 
eus sylvester.—sS. assimilis, Zabel (S. densiflora XK Japonica). 
Low shrub, with pink fls.in broad e orymb-like panicles. Gar- 

. astilbore Hort runcus astilboic N. 
Se hizonotus discolor, var. damosus.—S 

Lange (pro cpansa < alba). Medinin- sized 
ate, almost glabrons Ivs. and 

land loose cory ike panicles. Ang.- 
. Caimntschatic . 

ehati So eapitata, Push = = Phy socarpus eapitatus —S. 
cinerea, Label (S. cana hypericifolia). Medium-sized shrub, 
with small, oblong, aeuAlly entire, pubescent Ivs. and white fis. 
in short-stalked wmbels, Garden hybrid.—S. eoneinna, Zabel 
(S. albiflora * expansin)., Medinin ed shrub, with lanceolate, 

\ r , almost glabrous lvs. and pinkish white fls.in 

broad corymbs. Garden hybrid. —S. comprieta multiflora, Hort. 
= Astilbe Japonica var.—S. conferta, Zabel (S. cana * crenata). 
Medium-sized shrub, with small, ovate to oblong-lanceo 
B-nerved, entire or crenate Ivs. and white fls. in dense, sma 
peduncled umbels. Garden hyhrid.—S, Dahtrica, Maxim. , 

Amnurensis arice- 

brumialis, 
shrub, with oblong, incis 
pinkish white tls. in br 
Oct. Garden hybrid. a Camts- 
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closely allied to S.alpina, but not yet introduced; S. canescens 
aria sorbifolia are sometimes cult. under this name,— 

s. diff rmis, Zabel (SS. alba X corymbos Medium - sized 
shrub, with oval to oblong-lanceolate, serrate, almost glabrous 
Ivs. and white fls.in large corymb-like panicles. Garden hy- 

discolor, Par sh = =Schizonotus discolor.—S. dumésa, 
Schizonotus discolor, var. dumosus.—S. Filipéndula, 
Ulmaria Filipendula.—s. fissa, Lindl. = Schizonotus 

fissus.—N, floribunda. A trade name of indis- 

g 

Linn. 
discolor, var. 
criminate meaning. S. semperflorens and Sorbaria sorbifolia 
are sometimes met with under this name.—sS. gemméata, 
Zabel (S. Mongolica, Hort., not Maxim.). Allied to 8. alpina; 
axillary buds much longer than petioles: lvs 
nerved, oblong-lanceolate, usually enti fis 
stalked, rather few-fld. umbels. Mongoli . Gieselerian 

Zabel (8 eana X chamoedryfolia). Medium-sized shrub, with 
ovate, sharply s te lvs. and rather large white fls. in long- 
stalked umb Garden hybrid.—S. gigantea, Hort. = Ulmaria 
Camtschatie, . gracilis, Maxim. (8S. vacciniifolia, Lodd., not 
Don). Low shrub, allied to 8. canescens, with slender, arching 
branches: lvs. small, ovate, obtuse, entire or crenate above the 
middle, quite glabrous: fis. white, in hemispherical loose 
eoryinbs. Himal. L.B.C. 15:1403 —s. grandiflora, Sweet= 
Sorbaria grandiflora. grandiflora, Hook. = Exochorda 
grandiflora.—S. Hacquétii, Fenzl. & Koch. Closely allied to 8S. 
decumbens, but ee pubese ent and with the sepals upright 
or spreading in fr. Italy, Tyrol.—S. Hookeri, garden name, 
applied to 8. a ees bella, expansa, tristis and others, and 
also to Exochorda grandiflora.—S. Humboldtii, Hort. = Arun- 
cus sylvester.—S. Japénica, Hort., not Linn. f.=Astilbe Ja- 
ponica.—S. infléxa, C. Koch (S. crenata X mollis). Medium- 
sized shrub, with slender arching branches: lvs. elliptic-oblong, 
entire, sparingly pubescent beneath: fls. white, rather large, in 
muny-ftld. stalked umbels. Garden hybrid. Kamaonensis 
spicata, Hort., is a form of S. semperflorens Kamschatica, 
Auth. = Ulmaria Camtschat as. lancifolia, Hoffmsgg, sup- 
posed to be 8. Hacquetii vaceinii- 
folia.—S. Lindleyana, Wall 
Gronov.= Ulmaria mbra. 
folia X media). Medium-sized eas sein gray tele green, ob- 
long-obovate lvs., entire or rate at the apex, 3- or penni- 
nerved: fls. white or greenish white, in umbels on leafy or 
naked stalks. Garden hybrid.—s. Millefolium, Torr.= Sor- 
baria Millefolium.—S. modi/lis, C. Koch (S. cana X media). 
Similar to S. media: lvs maller, usually entire, pubescent: 
fls. smaller, umbels pubescent. Garden ovigin.—S. Monadlica, 
Maxim., is closely allied to S. crenata, but not yet introduced; 
the S. Mongolica of gardens is 8. gemmat: S. mondgyna, 
Torr. & Gray = Physoecarpus monogynus.— Nepalénsis, a 

garden name applied to several species, as S. micropetala, 
canescens, licifolia, ete.—S. nfvea, Zabel (8S. canescens X 
expansa). nilar to S. canescens in habit, corymbs larger and 
looser: lvs. coarsely doubly serrate, pubescent, 1-2 in. long: 
fils. white or pinkish white. Garden hybrid.—S. nudiflora, 
Zabel (S. bella  ulmifolia). Medium-sized shrub, with o 
doubly sev , almost glabrous lvs. and pinkish white fls. in 
hemispherical eorymbs. Handsome, almost hardy shrub. Gar- 
den hybrid.—N. epulifolia, Linn. = Physocarpus opulifolia. —S, 
oxyodon, Zabel (S. chamiedryfolia X media). Similar to 8. 
media, but branches angul lvs. narrower, follicles with the 
elles terminal and spreading. Garden hybrid.—8. Pallasii, 

D 

Don=Sorbaria grandiflora. palmata, Pall. aa unare 
ace LS. patmata, Thanb,=Ulmaria purpurea.—S. pal- 
mata, Linn.= =Ulmaria rubra.—sS. parvifolia, Berto]. =5 
gracili mpiréseens, Gabel (S. expansa X Japoni Me- 
dinm-sized ‘shrub, with oblong, coarsely serrate lv pent 

on the veins beneath: fls. light to deep pink in large 
corymbs; blooming insummer and usually iwainin fall. Garden 
hybrid.—S. ribifolia, Nutt. = Physoearpus ecapitatus.—S rubra, 

Zabel (S. ruberrima, Dipp. 8. Douglasi X expansa). Upright me- 
dium-sized shrub, with oblong-lanceolate, cou ly serrate lvs. 

tomentose beneath, and deep pink fls. inovate panicles. Garden 
hybrid. 8. Sehinabéckii, Zabel (S. chamedryfolia X trilobata). 
Medium-sized shrub, with arching branches: lvs. ovate to ob- 
long-ovate, doubly serrate, glabrous: fls. white, rather large, 
in peduncled umbels: petals longer t Handsome 
shrub, similarto S. Van Houtte Garden h brid. sorbifolia, 

ja, Lodd, 

cent 

Linn. =Sorbarin sorbifolia —S. Tobolsk Sorbaria 
sorbifolia —S. trifoliata, Linn, tillenia trifoliata.—S. tristis, 
Zavel. Hybrid of unknown origin, similar to S.expansa, but 
corymbs and the whitish pink fls. smaller; s 
fr.—S. Ulmaria, Linn, pentapeta 
Folia, D. Don (S. laxiflor Sheab, to 2 f 

ae cinit- 

with a¥ch- a, Lindl].). 
ing branches: lys. long-petioled, ovate, crenately de mtate, al- 

most glabrous, ®4-1% in. long: tls. whi ish, in| tomentose 
pS 1-3 in June, July. Himal. P.P.G. 2, p. 98. 
B.S. 7, p. 190.—8. raceiniifolia, Lodd, = 8. ¢ 8 Lo 
fila, S. eanescens, brumalis, ete.— a) , Hort. 

rubra, var. venusta.—S. Pomorie, seunth & 
Bouché =8. vaceiniifolia, ALFRED REHDER. 

SPIRAL FLAG. 

SPIRANTHES (name Greek; referring to the twisted 

spikes). Orehiddcee, Lapis’ Tresses. A genus in- 

eluding about 40 species dispersed throughout the tem- 

See Costus. 
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perate zone and extending south to Chile, all terrestrial 
herbs, few of which have any horticultural value. Some 
of the hardy species are advertised by dealers in uative 
plants and by collectors. Erect herbs with fleshy or tu- 
berous roots: Ivs. mostly at the base or on the lower 
part of the stem: raceme terminal, twisted: fs. spur- 
less, small or medium-sized; sepals free or more or less 
united at the top, or united with the petals into a hel- 
met; labellum sessile or clawed, concave, embracing 
the column and spreading into a erisped, sometimes 
lobed or toothed blade: pollinia 2, powdery. 

A. Color of fls. scarlet, 

colorata, E. Br. (S. colovans, Hemst.). Lys. ellip- 
tic toe dies Sleae undulate, acute, 5-6 in. long: stem 
2 ft. high: spike Sin, long: tls. and longer bracts scar- 
let. April. Mexico. B.M. 1374 (as Weoltia spec 

AA. Color of fils. whitish, 

B. Fils. ind rows: lus. persistent at the flowering time. 

cérnua, Rich. Noppine Lapres’ Tr S 
mostly basal, linear or linear - oblanceolate: 
in. high, usually pubescent above, with 2-6 acuminate 
bracts: fls. white or yellowish, fragrant, nodding or 
spreading, in a spike 4-5 in. lor lateral eae frec, 
the upper arching and connivent with the petal label: 

Osa). 

white or 

lum oblong, rounded at the apex, crisp. Mune OLE 
Nova Scotia to Minn. and south to Fla. B.M. 1568 (as 
Neottia cernua); 5277. B.R. 10:823. B.B.1:471. A.G. 
13:467. V. 11:13. 

Romanzoffiana, Cham. & Schlecht. Lys. linear to 
linear-oblanceolate, 3-8 in. lor stem 6-15 in. high, 
leafy below: spike 2+ in. lon fis. white or greenish, 
ringent; sepals and petals broad at base, connivent into 
a hood; labellum oblong, broad at the base, contracted 
below and dilated at the apex, crisp. July, Aug. N. 
Amer. B.B. 1:470. G.C. IL. 16:465; 26:400. 

latifolia, Torr. Stem £10 in. high, glabrous or pu- 
bescent, bearing 4-5 lanceolate or oblanceolate Ivs. near 
the base: fls. small; sepals and petals white, lateral 
sepals free, narrowly lanceolate, the upper one some- 
what united with the petals; labellum quadrate-oblong, 
yellowish above, not contracted in the middle, wavy- 
erisp, obtuse or truncate. June-Aug. New Brunswick 
to Minn. and Va. B.B. 1:470. 

BB. Fls. alternate, appcoaring ina single spiral row. 

co. Lus, present at the flowering time, 

priecox, Watson (S. graminea, var. Wiilteri, Gray). 
Lvs. linear, 412 in. long, grass-li stem 10-30 in. 
high, glandular-pubescent above, fy: spike 2-8 in. 
long: fs. white or yellowish, spreading; lateral sepals 
free, the upper one connivent with the petal, labellum 
oblong, contracted above and dilated toward the apex. 
July, Aug. N. Y. to Fla. and La. B.B. 1:471. 

Lis. mostly withered at the flowering time. 

simplex, Gray. Root a solitary oblong tuber: Ivs. 
basal, ovate to oblong, short, absent at the flowering 

tem very slender, 5-9 in. high: spike about 1 in. 
fls. white: labellum obovate-oblong, eroded and 
Aug., Sept. Mass.to Md. B.B.1:472. A.G.13:466. 

Roots clustered: lvs. basal, obovate 
petioled, mostly dying before the 

flowering time: stem 5-18 in. high, bearing a sle nder, 
many-fld., l-sided or twisted spike: fls. white, fragran 
sepals longer than the labellum, the lateral ones free; 

crisp. 

gracilis, Beck. 
to ovate-lanceolate, 

l lum oblong, dilated in front, crenulate or wavy- 
crisp, thick and green in the middle. Aug.-Oct. East 

B.B. 1:472. A.G. 13:466. 

HEINRICH HASSELBRING. 

Consult Lemna. 

ern N, Amer. 

SPIRODELA, 

SPLEENWORT. 

SPONDIAS. 

SPONGE TREE. Acacia 
ble. Luffa. 

SPRAGUEA (after Isaac Sprague, of Cambridge, 
Mass., botanieal artist, collaborator of Asa Gray) 
Portulacdcew, Probably only a single species, a bien- 

Asplenium, 

See page 1564. 

Farnesiana. §., Vegeta- 
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nial herb 2-12 in. high, with mostly radical, 
fleshy leaves and ephemeral Aower 
spikes 

spatulate, 
in dense, scorpioid 

umbcllately clustered on seape like peduncles: 
sepals petals £5 stamens 3: capsule 2-valved; 
8-10, black, shiny, 

umbellata, Torr. May be treated as an annual. 
white, tinged with rose, in late sammer. Sierra Nevada, 
at 3,000-10,000 ft. altitude, from the Yosemite vall 

the British boundary, usually iv sandy dry soils. 
5143.— Var. caudicifera, Gray, IS ib subaly xine form in 
which the caudex-like branches extend for a year or 
more (the leaves below dying away) and are at length 
terminated by seapes an inch or so in length. De- 
sirable for rockwork and edgings. — p, w, BARCLAY. 

seeds 

Fis. 

SPRAYING (see Pomology), the art of protecting cul- 
tivated plants from insect enemies and vegetable para- 
sites by covering them with a spray which shall have w 
toxic or physically injurious effect upon the animal or 
vegetable organism. 

Historical Sketch.—The history of spraying is inter- 
esting. The story of its progress in America differs in 
details from the history of its development in Europe. 
The main features in each country are quite similar. 
In both places insect enemies made the first draft on 
the ingenuity of man in devising methods by which to 
hold them in check. Vegetable parasites were studied 
afterwards. It is a curious fact that, in the e of both 
insects and fungi, im America, some of the most inju- 
rious forms came from Europe and were the means of 
directing attention to wholesale methods of destroying 
them. Some of these enemies, comparatively harmuless 
in their native home, like the currant worm and codlin- 
moth, have done more to forward spraying methods in 
the United States than anything else. 

The first insecticides used in America, as well as in 
Europe, were not of a poisonous nature. They were 
substances which had an injurious etfeet on the body 
of the insect. These were of two kinds mainly: in- 
fusions which were astringent, and caustic substances 
which burned the tissues. Tobacco water and alka- 
line washes have been used for many years. One 
of the first poisons to be used was white hellebore, 
The employment of arsenical poisons may be said to 
belong to America, and even at the present time has small 
place in the economy of fruit- growing in Europe. 
The widespread use of arsenical poisons is largely due 
tothe influence of the incursion of the potato bug. We 

2370. Apple cluster ready for the spray. 

The blossoms have not yet opened. 

have no reliable records which give us the exact 
date of the first use of Paris green. It probably oc- 
curred about 1865 or 1866, However, towards 1870 Paris 

een was used quite generally throughout the western 
gion where the potato bug first appeared. At this 

time it was applied almost exclusively in the dry form 
diluted with gypsum or flour, From potato to cotton, 
tobacco and finally to fruit trees, is the development 
of this poison for destroying leaf-eating insects. So 
far as records are available, it appears that fruit trees 
were first sprayed with Paris green between 1873 and 
1875. Se ene sprayers, we should mention the 
names of Dr. C. V. Riley, United States entomologist; 
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LeBarron, state entomologist of Illinois; William Saun- 
ders, London, Ontario, Can.; J. 8. Woodward, Lock- 
port, N. Y.; T. G. Yeomans & Sons, Walworth, Ne YS 
Professor A. J. Cook, Agricultural College, Mich. 

Following Paris green came London purple, and then 
white arsenic. Since that time many different forms of 

arsenical poisous have been compounded, 
offered to the public and frequently used. 

}: London purple has now been largely 
j dropped by fruit - growers, owing to its 

variable quality. White arsenic, used in 

combination with soda and with lime, 
forms at the present time reliable and 
widely used insecticides 

While sucking insects were instrumental 
in bringing about the invention of many 
formule, it has only been within the last 
twenty-five years that an effective method 
has been devised for their treatment, Al- 
though kerosene has been recommended 
and used to some extent for thirty-five or 
more years, it was not until Cook recom- 
mended kerosene in the form of « soap 
and water emulsion that a desirable, eas- 
ily prepared oily ins icide was found. 
About the same time, Dr. Riley, with Mr. 
Hubbard, of the Department of Agricul- 
ture at Washington, recommended the use 
of what is now known as the Riley-Hub- 
bard formula. 

The potato bug invasion and the dis- 
covery of the efficacy of Paris green in de- 
stroying leaf-eating inseets did a great 
deal to stimulate spraying, but due credit 

SPRAYING 

Boat should be given plant pathologists for 
Splint broom tracing the life-histories of many fungi 
a ae destructive to cultivated plants. ; ; 

pearly des Fungicides —Karly in the eighties dis- 
rie eases of grape-vines threatened the ex- 

tinction of French vineyards. The situa- 
tion engaged the attention of French investigators. 

Notable among them were Professor A. Millardet and 
his co-workers of the Academy of Science, Bordeaux, 
Franc He, with others, discovered partly by acci- 
dent and partly by experiment that solutions of cop- 
per prevented the development of downy mildew. 
After much experimentation, “houillie Bordellaise” was 
fonnd to be effective in preventing the growth of downy 
mildew and other plant parasites infesting the grape in 
that region. The announcement was definitely made in 
188. The following year the European formula for 
Bordeaux mixture was published in several places in 
the United States, and immediately there commenced an 
unparalleled period of activity in economic vegetable 
pathology. The establishment of the U. 8. experiment 
stations gave added impetus to the movement. The 
rapidity of the spread of spraying knowledge among 
fruit-growers is remarkable. Ten years ago it was an 
unknown art by the rank and file. To-day agricultural 
clubs and granges purchase their spraying materials 

fellow-workers in all parts of the 
world in the practice of spraying. Al- 
though Bordeaux mixture was dis- 
covered in Europe, its application has 
been made practicable by American 
inventions. 

The Principles of Spraying. — A 
spray may he effective (a) by hitting 

the enemy,() by placing poison before 
the depredator, and (¢) by protecting 
the plant with a covering unfavorable 
to the growth of the pest. The ean- 
tious farmer insures his crop against 
injury by insect or vegetable para- 
site by spraying. The fruit-grower 
asks, “Do I need to spray this year? 
My trees are not blossoming.” ° Cer- 
tainly, we answer, spray to protect 
the foliage from possible injury by in- 
sect or fungous disease. Healthy foli- 
age is essential to the produetion of 2372. A bucket pump. a 
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health and vigor and fruit-buds. 
next year’s crop. 

Insecticides kill by contact or by means of a poisonous 
principle; their efficiency depends largely on the time 
and thoroughness of the application. If applied too soon 
they may be dissipated before the insects appear; if 
applied Jate the injury is only partly prevented, because 
insects feed less voraciously and are harder to kill as 
they approach maturity in the larval stage. With the 
vegetable parasite the case is not essentially different. 
The tree is covered with a thin coating which destroys 

Spray this year for 

spores of fungi resting there and prevents other spores 
from germinating. Fig. 2370 shows the stage of develop- 
ment of fruit-bud calling for Bordeaux mixture and Paris 
green. The keynote to suce is thoroughness. Hasty 
sprinklings are worse than useless; they discourage and 
disappoint the beginner. Full protection is not afforded 
unless each leaf, twig and branch has been covered. Time 
is the next most important factor bearing on success. The 
early spray is most effective. This applies particularly 
to the treatment of fungous diseases. Spray before the 
buds open. Get ahead of the enemy. 

Spraying Machinery.—Bordeaux mixture was first 
applied with a broom (Fig. 237); now there are not a 
few steam sprayers in use. Poison distributors were first 
made in America for the protection of cotton, potato 
and tobacco, There are five general types of pumps: 
(1) The hand portable pump, often attached to a pail or 
other small reservoir, suitable for limited garden areas, 
(2) The knapsack pump is carried on a man’s back and 
operated by the carrier. The tank is made of copper, 
holds five gallons and is fitted with a neat pump which 
may be operated with one hand while the nozzle is di- 
rected with the other. Excellent for spraying small vine- 
yards and vegetable gardens. (3) A barrel pump: a 
strong force pump fitted to a kerosene barrel or larger 

tank, suitable for spraying orchard areas up to lb acres in 
extent; may be mounted on a cart, wagon, or stoneboat, 
depending on the character of the ground and size of 

trees. (4) A Gear-sprayer; being a tank 
provided with a pump and mounted on 
wheels. The pump is operated by power 
borrowed from the wheels as they 
revolve, and transferred by means 
of chain and sprocke Suitable for 
vineyards and low-growing plants, 
which may be satisfactorily covered 
by the spray as the machine moves 
along. For this reason it is not adapted 
to orchard work. (5) The power 
sprayer; power being furnished by 
steam, gasoline, or compressed air. 
When the trees are large and the or- 
chard over fifteen acres in extent, a 

power sprayer will usually pay. Some 
of these varions types of machinery 
are shown in Figs, 2372-2379. 

The essentials of a good pump are 
(1) durability: seeured by having brass 
working parts (copper compounds cor- 
rode iron); (2) strength: obtained by 

good-sized cylinder, substantial 
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valves, wall and piston; (3) easily operated: found in 
a pump with long handle, large air-chamber and 
smoothly finished working parts; (4) compactness: se- 
cured by placing the eyhuder so that it is inelosed by 
the tank, preventing top-leaviness and facilitating the 
movement of the pump in the orehard. A barrel or 

tank pump should be strong enough to feed two leads 
of hose and throw a good spray from four nozzles, 
Nearly all spray mixtures require occasional stirrings 
to prevent settling and insure uniformity. 

is a necessary part of the pump’s equipment. 
Special Devices.—One of these is for the making and 

applying mechanically emulsified definite proportions 
of water and The liquids are placed in two 
separate vessels, each of which supplied with a 
pump. The apparatus has a gauge attached which 
enables the operator to set it for 5, 10, 15 or 20 per cent 

of Kerosene, as the ease may be, As the kerosene and 
water are forced through the pump and nozzles they 
are thoroughly emulsified, This type of pump is not yet 
perfected, but marks a distinct step in advance and fills 
an important place in the treatment of scale and other 
sucking insects. For special devices, consult experi- 
ment station bulletins. 
Vozzles.—The nozzles of twelve or fifteen years ago 

were crude atfairs when compared with those now in 
use. They usually discharged the liquid in a solid stream, 
or a coarse spray formed by passing through a sieve-like 
diaphragm. These are now obsolete. Several types of 
nozzles are on the market. They all aim at econony 
and efliciency., A nozzle producing a fine misty spray 
(much to be desired) uses a minimum anount of liquid, 

but the spray cannot be projected effectively more than 
six or seven feet from the nozzle. A coarse spray can 
be thrown much farther. but drenches rather than 
sprays the tree and naturally uses a large quantity of 
liquid. For small trees and bush fruits the Vermorel 
(Fig. 2380), or fine spray type, is best, while for old 
orchards and park work. nozzles of the MeGowan and 
Bordeaux stvle (Fig. 2381) are most satisfactory. It is 
now a common practice to attach two (or even more) 

nozzles to one discharge (F . 2380, 2381). 

kerosene. 
is 

oe 

2374. A garden barrel pump. 

FORMULAS. 

(The commoner mixtures exclaiding resin washes.) 

PARIS GREEN. 

PAT ISHS TORIC = wee cs tk Sen eee 1 pound 
WiAter ee ahaa cae a aeur nee seek Snes 300 gallons 

If this mixtnre is to be used upon fruit trees, 1 pound of 
quicklime shonld be added. Repeated applications will injure 
foliage of most trees unless the lime is used. Paris green and 
Bordeaux mixture can be applied together with perfect safety 
Use at the rate of 4 to 8 ounces of the arsenite to 50 gallons of 
the mixture, The action of neither is weakened, and the Paris 
green loses its caustic properties. For insects that chew. 

LONDON PureLe.—This is used in the same proportion as 

Paris green, but as it is more caustie it should be applied with 
two or three times its weight of lime, or with the Bordeanx 
mixture, The composition of London purple is variable, and 
unless good reasons exist for supposing that it contains as 
much arseni¢ ws Paris green, use the latter poison. Unsafe on 

An agitator 

orchard barrel pump. 
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peach or plum trees unless considerable lime is added. 
insects that chew, 

\RSENITES OF LIME AND Sopa.— These are cheap, the 
amount of arsenie is under perfect control and it does net 
barn the foliage. Por chewing insects, 

Ursenite of lime is made by boiling 1 pound white arsenic in 
2 to + quarts water until it is dissolved, then use this arsenie 
solution to slake 2 pornnds good lime, adding water if necessary 
to slake it; when slaked, add water enough to make 2 gallos 
of this stock mixture, Also prepared by boiling together, for 

40 or 40 minutes, 1 ponnd white arsenic and 3 pounds lime 
putty by weight in 2 gallons of water; when dissolved it must 
he measured so that the arsenic may be applied with accuracy. 
Keep in a tight vessel and use as desired. Thoroughly stir he 
fore using. For most insects one quart to 40 gallons will he 
sufficient. Arsenite of lime is insoluble in water and will not 
injure the foliage of any orehard fruit at this strength. This 
insecticide is growing in popularity. Nome green dye stuff may 
be mixed with it to prevent the ever-present danger of mistak- 
ing it for some other material 

-Lrsenite of soda: The arsenie (1 1b.) may also be boiled with 
+ pounds of sal-soda erystals in 2 gallons water until dissolved, 
and this solution used in the same manner (with lime). The 
arsenite of lime is cheaper, and either enn be used with Bor- 
deans mixture the same as Paris green. When nsed with 
water, however, it will be safer to pnt in some freshly sliked 
lime. More expensive than arsenite of lime, but thought by 
some orchardists to be more effective. 

For 

OTHER ARSENITES.—Green arsenoid and Paragrene ave more 
balky and finer than Paris green, and when of good quality 
they are just as effectua id require Jess agitation, Arsenete 
of lead can Ve applied ino dar quantities without injury to 
the foliage, henee it is very useful against beetles and similar 
insects that are hard to poison: it also adheres to the foliage 
a long time. 

NorMaAL OR 1.6 Per Cent BoRpEAUN MIXTURE. 

Copper sulfate (blie vitriol). .........00.. ...6 pounds 
Quieklime (good stone lime) 4 pounds. 

URE Tcce Sats nay seco gs eevee noes . 200 gallons 

For peaches and Japanese phiums, an extra amount of lime 
should be added, and more water (60 or 70 gallons) should be 
used. 

Six pounds of sulfate of copper dissolved in 50 gallons ot 
water, when applied at the proper time, will prevent the growth 
of fungi. However, if applied in this form, the solution will 
burn the foliage. Four pounds of quicklime in 6 pounds of eop- 
per will neutralize the caustic action. When sulfate of copper 

2376. Vineyard power sprayer. 

and lime are added in this proportion, the compound is Bor- 
deanx mixture. Potatoes demand full strength. Diluted Bor- 

mixture is effective against certain mildews and fruit 
t 8 

Weighing of copper and limeat timeof mixing is very inconve- 
nient. Bordeaux mixture is best when used within a few hours 
after being mixed. Therefore a stock mixture of Bordeaux is 
impracticable. It is, however, practicable to have stock prepa- 
rations of sulfate of copper and of lime ready for mixing when 
reqnired. 
The lime should he “slaked” in a barrel or box with sufficient 

water to prevent burning, but net enough to smother. Impor- 
tant. When slaked must always he covered with water to ex- 
elude the air, In this manner lime ean be kept all sammer 
wnimpaired,. 

One gallon of water will hold in’ solution, all summer, 
Ss pounds of copper sulfate. To accomplish this the sulfate 
should be suspended at the surtace of the water ina bag. The 
water most loaded with copper will sink to the bottom, and the 
water least loaded will rise to the surface. If 50 pounds of sul- 
fate are suspended in 25 gallons of water on an evening, each 
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gallon of water will, when stirred the next morning, hold two 
pounds of sulfate. 

Three gallons of this solution put in the spray barrel equal 
six pounds of copper. Now fill the spray barrel half full 
of water before adding any lime. This important, for if 
the lime is added to so strong a solution of sulfate of copper, 
wu curdling process will follow. Stir the water in the lime 

2377. Square tower, giving more working space for the 
nozzle-men than the conical form. 

barrel so as to make a dilute milk of lime, but never allow 
it to be dense enough to be of a creamy thickne: F in 
the latter condition, limps of lime will clog the spray noz- 
zle. Continue to add to the mixture this milk of lime so long 
as drops of ferroeyanide of potassium (yellow prussiate of 
potash) continue to change from yellow toa brown color. When 
no change of color is shown, add another pail of milk of lime 
to muke the necessary, amount of lime asure thing. A small 
excess of lime does no harm. The barrel can now be filled 
with water, and the Bordeaux mixture is ready for use. 
The preparation of ferrocyanide of potassium for this test 

muy be explained. As bought at the drug store, it is a yellow 
crystal and is easily soluble in water. Ten cents’ worth will 
do for a ’s ing of an average orchard. It should 
be a full uration; that is, use only enough water to d ye 
all the crystals. The cork should be notched or a quill inserted 
so that the contents will come out in drops. A drop will give 
as reliable a test asa spoonful, The bottle should be marked 
“Poison.” Dip out a little of the Bordeaux mixture in a cup or 
sancer, and drop the ferroceyanide on it. So Jong as the drops 
turn yellow or brown on striking the mixture, the mixture has 
not received enough lime. 

AMMONIACAL COPPER CARBONATE, 

te ounces 

pints 
.45 gallons 

Copper carbona 
Ammonia (267 
Water. . 

Make a paste of the copper carbonate with a little water. 
Dilute the ammonia with 7 or 8 volumes of water. Add the 
paste to the diluted ammonia and stir until dissolved. Add 
enough water to make 45 gallons. Allow it to settle and use 
only the clear blue liquid. This mixture loses strength on 
standing. For fungous diseases. 

2379. Power sprayer, using steam. 

SPRAYING 

COPPER SULFATE SOLUTION. 

Copper'sul fates cos .avacsaeeser es abe 
DWVEUE OIE Sol a Sod alc edaastarast asuuniecscaartaee oe Sarath 

Dissolve the copper sulfate in the water, when it is ready for 
use. This should never be applied to foliage but must be used 
before the buds break. For peaches and nectarines, use 25 gal- 

-1 pound 
25 gallons 

es 2 

2378. Orchard pump with conical tower rig. 

Jons of water. For fungous diseases, but now largely sup- 
planted by the Bordeaux mixture. A much weaker solution 
has been recommended for trees in leaf. 

TrRoN SULFATE AND SULFURIC ACID SOLUTION. 

WV Ab Or (Wi Ot) aseicig sete altos ose Se, see aeecetaecete nna) 100 parts 
Iron sulfate, as much as the water will dissolve. 
Sulfuric acid (commercial) .... 2.2.06. e eee eee 1 part 

The solution should be prepared before using. Add the acid 
to the crystals, and then pour on the water, Sometimes recom- 
mended for grape anthracnose, the dormant vines being treated 
by means of sponges or Brushes, but it should be applied with 

caution, 
PoTassiuM SULFIDE SOLUTION, 

Potassium sulfide (liver of sulfur)... 
Wate eccichas oe cents casera eeae 

This preparation loses its strength upon standing, and shonld 
therefore be made immediately before using, Particularly 
valuable for surface mildews. 

15-1 onnee 
...-1 gallon. 

HELLEBORE. 

Fresh white hellebore.............0eee eee eee 1 ounce 
WCE Ses rs we ahatvapoetesorote si ounte,ncesepelevans saslad ducueaeciesneye ats 3 gallons 

Apply when thoroughly mixed. Tl poison is not so ener- 
getic as the arsenites, and may be used a short time before the 
sprayed parts mature. For insects that chew. 

KEROSENE EMULSION. 

Hard soap ..% pound 
Boiling soft water chatepentets ...1 gallon 
Kerosene ..........- 2 gallons 

Dissolve the soap in the water, add the kerosene, and churn 
with a pump for 5 to 10 minutes. Dilute 4 to 25 times before 
applying. Use strong emulsion for all scale insects. For such 
insects as plant lice, mealy bugs, red spider, thrips, weaker 

preparations will prove effective. Cabbage worms, currant 

worms and all insects which have soft bodies, can also be suc- 
cesstully treated. It is advisable to make the emulsion shortly 
before it is used. 

Kerosene and water (suggested for San José scale) may be 
used in all cases where kerosene emulsion is mentioned. Di- 
lute to the strength reeommended in each particular case. It 
must be applied with a pump having a kerosene attachment. 

Toracco WatER.—This infusion may be prepared by placing 

tobacco stems in a water-tight vessel, and then covering them 

with hot water. Allow to stand several hours, dilute the hquor 
from 3 to 5 times, and apply. For soft-bodied insects. 

A special mixture is recommended by Corbett, in Bull. 70, Exp. 
Sta., W. Va., who reports a trial of Bordeaux mixture, arsenle 

and kerosene in combination as having proved “ gratifying far 

beyond our most sanguine expectations.” “ This combination 

was rendered possible by using the kerosene in the oil tank 

of a kerowater pump and placing the Bordeaux and arsenic m 

the barrel in the ordinary manner.” For apple aphis, eating 
insects and fungous diseases, 
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Literature.—To say that the literature of spraying 
is voluminous would but faintly describe the situation. 
Hardly an experiment station in the United States has 
failed to publish two or three times on this subject. 
Many of them issue annual “spray calenders.” The 
Divisions of Vegetable Pathology and Entomology, 
Department of Agriculture, Washington, D. C., have 
added a great number of bulletins to the general col- 
lection. One of the tirst American books, *Fungous 
Diseases,” 1886, was written by F. Lamson Scribner, 
then of the Division of Veg. Pathology, Washington. 
Soon after appeared “Insects and Insecticides,” and 
“Fungi and Fungicides,” both by Clarence M. Weed. 
The most notable book which has appeared and the 
ouly complete monograph of spraying in existence was 
published in 1896, the author being E. G. Lodeman, then 
instructer in horticulture at Cornell University. Of the 
experiment stations aside from Washington, prominent 
in reporting field work, New York (Geneva and Cornell), 
Michigan, Delaware, California, Mussachusetts and Ver- 
mont should be named, although many others have done 
well. Spraying, though not an American invention, is 
now distinctly an American practice by adoption and 

adaptation. JOHN Cralc. 

SPREKELIA (J. H. von Sprekelsen, of Hamburg, who 
sent the plants to Linnaeus). Amurylliddcea. Jaco- 
B2XxAN Lity. A single species from Mexico, a half-hardy 
bulbous plant with linear, strap-shaped leaves and a 
hollow cylindrical scape bearing one large showy flower. 
Perianth strongly declined, tube none; segments nearly 
equal, the posterior ascending, the inferior concave and 
enclosing the stamens and ovary: bracts only one, 
spathe-like: stamens attached at the base of the peri- 
anth-segments, and somewhat shorter than the segment 
by which they are enclosed, having a few small scales 
at the base of the filaments: ovary 3-loculed: style long, 
slender: seeds compressed ovate or orbicular, black, 

formosissima, Herb. (Amarillis formosissima, Linn.) 
Fis. red. B.M.47.—Var. glatca has somewhat paler and 
smaller fils. and glaucous lvs. B.R. 27:16. For culture, 
see dmaryllis. F. W. Barcway. 

SPRING BEAUTY. Claytonia. 

SPROUTING LEAF. Catalogue name for Bryo- 
phyllum. 

SPRUCE. See Picea. Norway S.is P. ercelsa. Sitka 
S.is P. Sitehensis. Tideland S. is P. Sitchensis. 

\ \ i] 
eH 

Stent TT = = 

he) = re 
4\ We 

) © ae 

2380. A Y-fixture with Vermorel nozzles. 

A leather shield is shown, for protecting the hands from 
the drip. 
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SPURGE. Consult Buphorbia. 

SPURGE, MOUNTAIN. Puchysandra procumbens. 

SPURGE NETTLE. Jatropha. 

SPURRY (Spergula arvensis, which see) has long 
been grown in Germany, France, Holland and Belgium, 
where its value as a soi] renovator and as a forage crop 

2381. A Y-fixture with Boraeaux brand of nozzle. 

was early recognized. It is an annual, and when sown 
in the spring matures seed in from ten to twelve weeks 
from time of sowing. This plant possesses special value 
as a renovator for sandy soils. It has long been used by 
the farmers of Holland to hold in place the shifting 
sands along the seashore. So well adapted is it to sand 
that it has been termed “the clover of sandy lands.” It 
is not recommended for the American farmer except 
where the soil is so poor that other plants fail, In such 
circumstances it may be used as a cover-crop to plow 
under. The seed may be sown any time from April to 
August, but in orchards it had better be sown in July. 
Sow at the rate of six quarts per acre. The seed being 
small, it should be lightly harrowed in upon a well- 
fitted soil. It is very persistent in the production of 
seed, and upon fertile soils it will maintain itself for 
several years unless thorough cultivation is given. 
Where soils are in fair condition and other crops will 
grow, it is doubtful if Spurry has any place. Some- 
times written Spurrey. 

A. CLINTON. 

SQUASH (Plate XXNVII) is a name adapted from an 
American Indian word, and is applied in an indefinite 
way to various plants of the genus Cucurbita. The 
application of the name does not conform to the specific 
lines of the plants. What are called summer Squashes 
are mostly varieties of Cucurbita: Pepo. The winter 
Squashes are either C’. marima or C. moschata, chietly 
the former. If the name Squash belongs to one species 
more than to another, this species is probably C. 
marima, See Cucurbita, particularly the note on p. 410. 
The pictures show some of the forms of these species 
Plate XXXVII is the Hubbard Squash, Cuecur site 
maxima. Fig. 2382 is the Winter or Canada Crookneck. 
one of the forms of C. moschata. Figs. 2383-88 are 
forms of the multifarious Cucurbita Pepo. Fig. 2388 
shows the Vegetable Marrow, much prized in England. 

Squashes and pump ykins are very easy pli ints to grow, 
provided they are given a warm and quick soil. They 
are long-season plants, and therefore in the North they 
are very likely to be caught by frosts before the full 
crop has matured, unless the plants are started early 
and make a rapid and continuous growth early in the 
season. In hard, rough clay lands the plants do not 
get a foothold early enough to allow them to mature the 
crop. On such lands it is impossible, also, to plant 
the seeds early. a consequence, nearly all Squashes 
are grown on soils of a loose and relatively light 
character. Sandy lands or sandy loams are preferred. 
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On very rich bottom lands the plants often thrive 
remarkably well, but there is danger that the plants 
may run too much to vine, particularly true when the 
soil has too much available nitrogen. In order that the 
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2382. Winter or Canada Crookneck Squash—Cucurbita 

moschata. 

plants shall start quickly, it is necessary that the soil 
be in excellent tilth. It is customary, with many large 
growers, to apply a little commercial fertilizer to the 
hills in order to give the plants a start. <A fertilizer 
somewhat strong in nitrogen may answer this purpose 
very well; but care must be taken not to use nitrogen 
too late in the season, else the plants will continue to 
grow over-vigorously rather than to set fruit. 

Cultural groups of Squashes are of two general kinds, 
the bush varieties and the long-running varieties. The 
bush varieties are usually early. The vines run very 
little, or not at all. The various summer Squashes 
belong to this category, and most of them are varieties 
of Cucurbita Pepo. The hills of bush varieties are 
usually planted as close together as 4x4 feet. On high- 
priced land they are often planted 3x4 feet. The long- 
running varieties comprise the fall and winter types; 
and to this category may also be referred, for cultural 
purposes, the common field pumpkins. There is much 
difference between the varieties as to length of vine. 
On strong soils, some varieties will run 15-20 feet, and 
sometimes even more. These varieties are planted 
from 8-12 feet apart each way. Sometimes they are 
planted in corn fields, and they are allowed to occupy 
the ground after tillage for the corn is completed. 

For general field conditions, the seeds of Squashes 

2383. Summer Crookneck Squash—Cucurbita Pepo form. 

are usually planted in hills where the plants are to 
stand. If the land is mellow and rich, these hills are 
nothing more than a bit of ground 12-18 inches across, 
which has been freshly hoed or spaded and leveled off. 
On this hill, from six to ten seeds are dropped, and they 
are covered an inch or less in depth. In order to pro- 
vide the seeds with moisture, the earth is usually 
firmed with the hoe. When the very best results are 
desired, particularly for the home garden, bills may be 
prepared by digging out a bushel of soil and filling the 
place with rich earth and fine manure. It is expected 
that not more than three to five of the plants will finally 
be left to each hill; but there are many contingencies to 
he considered. The young plants may be taken off by 
cutworms or by other insects, or they may be caught by 
frost. ; 4 

If it is necessary to start the plants in advance of the 
season, the seeds may be planted in pots or boxes in a 
forcing-house or hotbed about three weeks before it is 
time to set them in the field. If the seeds are started 
much earlier than this, the plants are likely to get too 
large and to become stunted. When set in the field, the 

SQUASH 

roots should fill the pot or box so that the earth is held 
in a compact ball, and the plant should be fresh, green 
and stocky. Plants that become stunted and develop 
one or two flowers when they are in the box are usually 
of little use. Sometimes seeds are planted directly in 
the field in forcing hills, and when the plants are es- 
tablished and the season is settled the protecting box is 
removed and the plants stand in their permanent posi- 
tions. 
A good Squash vine should produce two or three first- 

class fruits; if, however, one flower sets very early in 
the season, the vine may devote most of its energies 
to the perfection of that single fruit and not set many 
otbers, or may set them too late in the season to allow 
them to mature. If it is desired, therefore, that the 
plants shall produce more than one fruit, it is advisable 
to pick off the first fruit, providing it sets long in ad- 
vance of the appearance of other pistillate flowers. These 
remarks apply particu’ wily to winter squashes in north- 
ern regions. With small varieties and under best condi- 
tions, as many as a haif-dozen fruits may be got from 
a single vine, and in some cases this number may be 
exceeded. Squash v.~es tend to root at the joints; but 
under general condit ms this should be prevented, be- 

2384. Summer Bergen Squash, a form of Cucurbita Pepo. 

cause it tends to prolong the growing season of the 
vine. It is usually well, therefore, to lift the joints oc- 
casionally when the hoeing is done, although the vine 
should not be moved or disturbed. This precaution ap- 
plies particularly in the short-season climates of the 
North, where every effort must be made to enable the 
plant to set its fruit early in the season and to complete 
its growth before fall. 

There are several enemies and diseases of the Squash. 
Perhaps the most serious is the striped cucumber beetle, 
which destroys the tende young plants. This insect 

is destroyed with the arsenites; but sinee it works on 
the under sides of the leaves well as on the upper, 
it is difficult to make the application in such way as to 
afford a complete protection. The insects also are likely 
to appear in great numbers and to ruin the plants even 
whilst they are getting their fill of arsenic. If the 
beetles are abundant in the neighborhood, it is best to 
start a few plants very early and to plant them about 

The Pineapple Summer Squash, one of the Scallop or 

Pattypan type—Cucurbita Pepo. 

2385. 

the field in order to attract the early crop of bugs, 
thereby making it possible to destroy them. From these 
early plants the bugs may be hand-picked, or they may 
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be killed with very heavy applications of arsenites,— 
applications so strong that they may even injure the 
plants. Sometimes the hills of Squashes are covered 
with wire gauze or mosquito netting that is held above 
the earth by means of hoops stuck into the ground. 
This affords a good protection from insects that arrive 
from the outside, providing the edges are thoroughly 
eovered with earth so that the inseets cannot crawl 
under; but if the insects should come from the ground 
beneath the covers they will destroy the plants, not be- 
ing able to escape. The Squash bug or stink bug may 
be handled in the same way as the striped eucumber 
beetle. This insect, however, remains throughout the 
season and, in many eases, it is necessury to resort 
to hand-picking. The insects delight to crawl under 
chips or pieces of board at night, and this fact may be 
utilized in catching them. The mildews of Squashes 
may be kept in check with more or 1 certainty by 
the use of Bordeaux mixture or ammoniacal carbonate 
of copper. 

The varieties of pumpkins and Squashes are numer- 
ous, and it is dificult to keep them pure if various 
kinds are grown together. However, the true Squashes 
(Cucurbita maxima) do not hybridize with the true 
pumpkin species (Cucurbita Pepo). There need be no 
fear, therefore, of mixing between the Crookneck or 
Scallop Squashes and the varieties of Hubbard or Mar- 

2386. Connecticut or Common Field Pumpkin— 

Cucurbita Pepo. 

The summer or bush Squashes are of three 
the Crooknecks, the Scallop or Patty- 

pan varie and the Pineapple or oblong-conical va- 
rieties. All these are forms of C. Pepo. The fall and 
winter varieties may be thrown into several groups: 

pkin, of which the Connecticut Fie 
g representative, being the one that i 

monly used for stock and for pies; the Canada Crook- 
neck or Cushaw type 
chata; the Marrow and Marblehead ty 
leading winter Squas and are Vv. 
macima; the Turban Squashes, whic 
within a Squash” and are also vari of C. maxima. 
The mammoth pumpkins or Squashes which are some- 
times grown for exhibition and which may weigh two or 
three hundred pounds, are forms of C. maxima. 
Thoroughly sound and mature Squashes can be kept 

until the holidays, and even longer, if stored in a 
room that is heated to 20° above freezing. If the 

Squashes are not carefully handled the inside of the 
fruit is likely to crack. Squashes that have been shipped 
by rail seldom keep well. The philosophy of keeping a 
Winter Squash is to prevent the access of germs (avoid 
all bruises and cracks and allow the end of the stem to 
dry up), and then to keep the air dry and fairly warm. 
The fruits are usually stored on shelves in a heated shed 
or outhouse. The following advice is given for this occa- 
sion by W. W. Rawson: “Cut the Squashes just before 
they are thoroughly ripe. Be careful not to start the stem 
in the Squash. Lay them on the ground one deep and let 

row types 
general clas 

eties of the C. 
sh have a “Squash 

1713 

them dry in the sun two or three days before bringing 
to the building. Handle very carefully when putting in, 
and be sure that the wagon in which they are carried has 
springs. Put them two deep on shelves in a building, 
This shouid be done on a cool, dry day. If the weather 
continues cool and dry, 
keep them well aired by 
day; but if damp weather 
comes build a small fire in 
the stove in order to dry 
outthe green stems. Keep 
the temperature about 50°, 

STACHYS 

and air well in dry 
weather. The Squashes 
may need picking over 
about Christmas if put in 
the building about October 
1; handle very carefully 
when picking over. Fifty 
tons can be kept ina single 
building with a small fire. 
Do not let them freeze, but 
if temperature goes down 
to 40° at times it will do no 
harm: nor should it be allowed to go as high as 70°. 
The Hubbard Squash keeps best and longest and does 
not shrink in weight as much as other kinds; but any 
of them will shrink 20 per cent if kept until January 1.” 

LB, Be. 

SQUASH, GUINEA, or EGGPLANT. See Solum 
Melongena and Eggplant. 

2387. The Negro Squash. 

One of the warty forms of 
Cucurbita Pepo, 

SQUAW BERRY. Mitchella repens. 

SQUILL. For the garden Squill, see Scilla. For the 
medicinal Squill, see Uyginea. 

SQUIRREL CORN. Dicentra Canadensis. 

SQUIRTING CUCUMBER. Levallium Elaterium. 

STACHYS (from an old Greek name applied *by Dios- 
corides to another group of plants, coming from the 
word for spike). Labiate, Wounpworr. 

opposite 
mostly small flowers, ranging from purple, red, pale 
yellow to white, sessile or short-pediceled, in axillary 
whorls or terminal dense spikes: calyx 5-dentate, teeth 
equal or the posterior larger; corolla-tube ecylinc ly 
2-lipped, the posterior usually villous, coneave or forni- 
cate, rarely somewhat flat; stamens 4, didynamous, the 
anterior longer, ascending under the upper lip and very 
little exserted, often deflexed after anthesis. Very few 
of the species are cultivated, although there are several 
with showy spikes. They are usually found in moist or 
even wet places when growing wild. A tuber-bearing 
species (S. Sieboldi) has lately come into notice as a 
kitehen-garden plant. 

2388. Vegetable Marrow—Cucurbita Pepo. 

A. Plants grown for the showy spikes of fls. or for 
foliage. 

B. Corolla-tube twice or more exceeding the calyx. 

Beténica, Benth. (Beténica officindlis, Linn.). BEt- 
ony. A hardy perennial herb 1-3 ft. high: lower 
leaves long petioled, ovate-oblong, crenate, obtuse, cor- 
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date at the base, 3-6 in. long; upper leaves distant, ses- 
sile, oblong-lanceolate, acute: fls. purple, in a dense, 

terminal spike. July. Eu., Asia Minor.—Rarely found 

ag an escape in this country, and once cult. for use in 

domestic medicine. Useful for ornament, and now ad- 

vertised for that purpose. 

longifolia, Benth. (Beténica orientalis, Linn.). A 

hardy perennial herb about 1 ft. high, densely villous. 
lower lvs. petioled, oblong-lanceolate, obtuse, crenate 
deeply cordate at the base, 4-6 in. long; the upper lvs. 
similar in shape but sessile, those of the inflorescence 
bract-like: fils. reddish purple to pink, in a cylindrical, 
somewhat interrupted spike about 4 ft. long. July. 

Caucasus. 

2389. Tuber of Stachys Sieboldi (x %4). 

grandiflora, Benth. (Beténica rosea, Hort.). A hardy 
perennial about 1 ft. high: lower lvs. broadly ovate, ob- 
tuse crenate, long-petioled, base broadly heart-shaped; 
the upper gradually smaller, nearly similar and sessile, 
the uppermost bract-like: fls. violet, large and showy, 
the curving tube about 1 in. long and three or four 
times surpassing the calyx, in 2-3 distinet whorls of 10- 
20 fis. each. Asia Minor, etc. B.M. 700. 

coccinea, Jacq. One to 2 ft., slender, soft-pubescent: 
Ivs. ovate-lanceolate, cordate at base or somewhat del- 

se, crenate: fis. scarlet-red, the narrow tube 
yx, pediceled, in an interrupted 

spike, blooming in succession. Western Texas to Ariz. 
B.M. 666.—Showy. 

BB. Corolla-tube little exceeding the calyz. 

c. Herbage green. 

aspera, Michx. Erect, usually strict, 3-4 ft. high, the 
stem retrorsely hairy on the angles: lvs. oblong-ovate 
to oblong-lanceolate, mostly acuminate, serrate, petio- 
late: corolla small, glabrous, pale red or purple, in an 
interrupted spike. Wet places, Ontario and Minnesota 
to the Gulf.—Has been offered by dealers in native 
plants. 

cc. Herbage white-woolly. 

lanata, Jacq. Wootuy Wounpwort. A hardy per- 
ennial 1-144 ft. high, white-woolly throughout: lvs. ob- 
long-elliptical, the upper smaller, the uppermost much 
shorter and whorled: fis. small, purple, in dense 30- or 
more fld. whorls in interrupted spikes. Caucasus to 
Persia.—Often grown as a bedding plant. Valuable for 
its very white herbage. 

AA. Plants grown for edible subterranean tubers. 

Sieboldi, Miq. (S. afflnis, Bunge, not Fresenius. 8. 
tuberifera, Naud.). CHOROGI. CHINESE or JAPANESE 
ARTICHOKE. KNOTROOT. CROSNES DU JAPAN. Fig. 2389. 
Erect, hairy mint-like plant, growing 10-18 in. tall: lvs. 
ovate to deltoid-ovate to ovate-lanceolate, cordate at 
base, obtuse-dentate, stalked: fls. small, whitish or 
light red, in a small spike: tubers (Pig. 2389) 2-3 in. 
long, slender, nodose, white, produced in great numbers 
just under the surface of the ground. China, Japan. 
G.C. IIL. 3:13.—Sent to France in 1882 from Pekin by 
Dr. Bretschneider, and about ten years ago introduced 
into this country. It is cultivated for the crisp tube 
which may be eaten either raw or cooked. These tube 
soon shrivel and lose their value if exposed to the air. 
The tubers withstand the winter in central New York 
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without protection, so that a well-established plant takes 
care of itself and spreads. For history, chemical analy- 
ses, etc., see Cornell Bull. 37. 

Floridana, Shuttlew. Slender, erect, 1-2 ft., branch- 

ing, glabrous: lvs. cordate-oblong-lanceolate, blunt- 
toothed, stalked: fis. small, light red, in an open inter- 
rupted spike: tubers cylindrical, uniformly nodose, 4-6 
in. long. Fla.—Has been tested abroad as a food plant, 
and also at the Cornell Exp. Sta. (see Bull. 61), but 
practically unknown horticulturally. The tubers are 
fully as good, for eating, as those of S. Sieboldi. 

L. H. B. 

STACHYTARPHETA (Greek, dense spike). Verbena- 
cee. About 40 species of herbs or shrubs, mainly from 

tropical America, with opposite or alternate, 
dentate, often rough leaves and white, purple, 
blue or red flowers solitary in the axils of 
bracts, sessile or half sunk in the rachis of 
the long and dense or short and lax spikes. 

mutabilis, Vahl. A low shrub, scabrous- 
pubescent: lvs. ovate,dentate,scabrous above, 
whitish pubescent beneath: spike long, erect: 
bracts lanceolate, subulate: calyx 4-dentate, 
hispid, 4-6 lines long; corolla crimson, fading 
to rose, 4-%4 in. across. West Indies, Mex- 
ico to Guiana. Offered in S. Calif. 

F. W. Barcuay. 

STACHYURUS (Greek, spike and tail; in 
allusion to the torm of the inflorescence). 
Ternstremidcew. Two species of glabrous 
shrubs or small trees, one from the Hima- 
layas and the other from Japan, with mem- 

branous, serrate leaves and small flowers in axillary 
racemes or spikes: fis. 4-merous ; sepals strongly im- 
bricated; stamens 8, free; style simple: berry 4-loculed. 

przcox, Sieb. & Zuce. Rambling shrub, 10 ft. high, 
with flexible branches: lvs. deciduous, ovate to ovate- 
lanceolate, 4-6 in. long, thin; petiole about 1 in. long: 
spikes 2-3 in. long, many-fid., stout: fls. 44 in. across, 
globular-bell-shaped, sessile or nearly so: fr. globose or 
ovoid, 43-% in. thick: seeds pale brown. Japan. B.M. 
6631. G.C. ILL, 21:285.—Procurable from importers of 
Japanese plants. 

STACKHOUSIA (after John Stackhouse, an English 
botanist). Stackhousidcew. About 10 species from Aus- 
tralia and sparingly from other islands of the 8. Pacitic 
ocean. Mostly perennial herbs with slender, erect stems 
and narrow, entire, often fleshy leaves and terminal 
spikes of flowers. The genus is the only one of the 
order: fils. regular, hermaphrodite; calyx small, 5-lobed; 
petals 5, perigynous, clawed, usually free at base but 
united above in a tube with spreading lobes; disk thin, 
lining the calyx-tube; stamens 5, inserted on the mar- 
gin of the dis ovary free, 2-5-lobed, 2-5-loculed: fr. 
of 2-5 indehiscent cocci. Consult Flora Australiensis 
1:405. 

monégyna, Labill. (8. linariifolia, A. Cunn.). A half- 
hardy perennial herb, usually simple, about 1% ft. high, 
with linear or lanceolate lvs. about 1 in. long: spikes at 
first dense, then lengthening to 4-6 in.: buds pinkish 
when young: fils. white. B.R. 22:1917.—The plant in the 
Californian trade is apparently not the above species, 
for the catalogue says it is a tall, robust shrub with f.- 
heads 1-2 in. across, surrounded by imbricated bracts 
and bright yellow fls. with a purple-streaked keel. 

F. W. Barcuay. 

STADMANNIA (named by Lamarck in 1793 after a 
German botanist and traveler). Sapinddcew. The only 
species of this genus that is well known is a tropical 
tree from the Bourbon Islands, there known as Bois de 
fer or Ironwood. This is a large tree with hard, heavy 
reddish wood, once frequent in the primeval forests of 
Mauritius but now scarce. It is not known to be in cul- 
tivation in America. The proper name of this tree 18 
Stadmannia oppositifolia, Lam., a synonym of which 
is 8S. Siderdrylon,DC. Nine other names appear in Index 
Kewensis, apparently all Brazilian species, but one of 

them is a bare name and the others were first described 

in the early sixties in Linden’s catalogue. They are 
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therefore very uncertain names, and the following 
diagnosis of the genus (taken from Baker's “Flora of 
Mauritius and the Seychelles,” 1877) is probably sufti- 
ciently inclusive. Fls. regular, polygamous; calyx a 
deep cup, With 5 obscure, deltoid teeth; petals none; 
disk thick, elevated, lobed; stamens 8, regular, ex- 
serted: style short; stigma capitate: ov deeply 
3-lobed, 3-loculed;, ovules solitary in each cell; fr. usnally 
l-celled by abortion, large, dry, round, indehiscent. 

The generic name is sometimes written Stadtmannia, 
a spelling which is said to be an error dating back to 
Walpers’ Annales (1851-52). SN. caabilis is an Ameri- 
ean trade name which seems to be practieally unknown 
to scienee. H. A. Siebrecht says it is “an imposing 
decorative plant for stove culture.” He adds that it 
requires the treatment given Fatsia Japonica and 
Gardenias. Give heavy loam. Propagated by cuttings 
under glass, or out of doors in summer. 

8. oppositifolia, Lam. (8S. Sideroxylon, DC.). 
alternate, petioled, abruptly pinnate: Hts. 8-12, opposite, 

oblong, short-stalked, obtuse, coriaceous, entire, oblique at 
base: panicles dense, cylindrical, 3-4 in. long: fr. hard, globu- 
lar, nearly lin. thick, W.M. 

STAGHORN FERN. Plarycerium. 

Bors DE FER. 
Ly 

STAGHORN SUMACH. See Rhus. 

STANDING CYPRESS. Gilia coronopifolia. 

STANGERIA (Wim. Stanger, surveyor-general of 
Natal; died 1854). Cycaddcew. Stangéria paradoxa, T. 
Moore, is unique among the cycads by reason of the 
venation of its leaflets. In all the other members of 
the family the veins of the leaf-segments are parallel 
and horizontal; in this one plant they are all free and 
run directly from the midrib to the margin. This 
pinnate venation is so extraordinary that the plant 
looks more like a fern than a cycad, and in fact it was 
so described before the fruits were known. Stangeria 
is a South African plant with an odd turnip-shaped 
stem (properly caudex or rhizome), at the top of which 
are 3-4 handsome leaves each 2 ft. long and 1 ft. broad, 
with about 12 pairs of leaflets which are fern-like and 
unusually broad for the family. This plant was intro- 
duced to the American trade by Reasoner Bros. 
Oneco, Fla., in 1890, but it is little known in cultiv: 
in this country 

All the eyeads have a high reputation among con- 
noisseurs as decorative foliage plants for warm conser- 
vatories. The most popular is Cycas revoluta, which 
see for cultural suggestions. The flowers and fruits in 
this family are very singular und interesting. The 
male cones of Stangeria are 6 inches long and an ineh 
or so in width. The female cones are much smaller, 
2-3 in. long. The structure of the cones and fruits 
shows that Stangeria is closely related to Eneeph- 
alartos. The species above mentioned is probably the only 
one, but it seems to have several well-marked varieties. 
For a fuller account see B.M. 5121. W. M. 

STANHOPEA (named for the Earl of Stanhope, presi- 
dent of the Medico-Botanical Society, London). Orchi- 
dacee. A genus of about 20 species inhabiting tropical 
America from Mexico to Brazil. These plants are easily 
grown and very interesting, but the fugacious character 
of their Howers has been unfavorable to their extensive 
cultivation. The flowers are produced on thick seapes, 
which bore their way through the material in which 
they are planted and emerge from the bottom of the 
basket. The flowers expand with a perceptible sound 
early in the morning. They are large, fragrant, and 
curiously formed. The sepals and petals are usu- 
ally reflexed: they are subequal or the petals are nar- 
rower. The labellum is remarkably transformed. The 
basal part or hypochil is boat-shaped or saccate, often 
with two horns on the upper margin. This passes 
gradually into the mesochil, which consists of a fleshy 
central part and two lateral horns. The terminal lobe 
or epichil is firmly or movably joined to the mesochil. 
It is usually fleshy and keeled but not saceate. The 
‘base of the labellum is continuous with the long-winged 
column. Pseudobulbs clustered on the short rhizome, 
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sheathed with seales and each bearing a single large 
plaited leat contracted to a petiole at the base. 

Heiwrich HASseLBRin¢ 
Stanhopeas enjoy a shady, moist location, A tempera- 

ture of 6U-65° F. at night and 70-75° during the day 
should be maintained in winter, with a gradual advance 
of 10° toward midsummer. They should be g 
pended from the roof in orchid cabins or 
baskets with large openings at the bottom, and if drain- 
age is used it should be placed in such a manner that 
it will not interfere with the exit of the pendulous 
flower scapes. Equal parts chopped sphagnun: and 
peat fiber forms a good compost. By severing the 
rhizome here and there berween the old pseudobulbs, 
new growths will be sent up and thus the stock may be 
increased, R.M 

STANHOPEA 

Grey. 

INDEX. 

atrata, 9, 
aurea, 2 
bicolor, 10. 
Bneephalus, 4. 
Devoniensis, 7. 

grandiflora, 1, 4. 
insignis, 6. 
lutescens, 9. 
maculosa, 7 
Martian 

RaGtosa AL; 
Il. 

Shuttlswn sti 8. 
superba, 9. 

10. tigrina, 9. 
eburnea, 1. oewlata Wardii, 2 2. 
ecornuta, 12. platycer 

\ Labellom with an ercavuted or 
suecate base and a plane ter- 
minal lobe. 
Mesochit and pleuridia want- 

ing 1. eburnea 
sochiland pleuridia prese nt. 

. Aypochil boat- shaped, short 
and sess 2. Wardii 

cc, Mypochil boat-shaped, long 
INE: SUOLRC De  oFen ses co ccunrsb6 3. oculata 

+. Bucephalus 
5. platyceras 

cece, Hypochil saceate or globose. 
Bpichil entire or obso- 

letely 3-toothed at the 
CODE an emer enee 6, insignis 

7. Devoniensis 
8. Shuttleworthii 

pp. Bpichilevidently 3-toothed 
CAR a CAEN 2) 2 pea eee a ome 9. tigrina 

10, Martiana 
11. saccata 

AA. Labellum reduc to a saccate 

POMCTnzs woah Ss thee seeks ees Be 12. ecornuta 

1. eburnea, Lindl. (S. grandiflora, Lindl. he Pser 1do- 
bulbs conical, 1'. in. long: Ivs. leather long: 
scapes pendulous, with small bract 
across, ivory white; sepals broad; 
bellum 3 in. long, solid, fleshy, 
and bearing 2 hooked horns over the mouth, 
above with reddish purple; column pale green, 
broad wings toward the apex. Guiana. B.M. 
B.R. 18:1529. LH. 14:531 (var. spectabilis). 
15:1414 (as Ceratochilus grandiflorus), B. 4:176, 

Wardii, Lodd. Pseudobulbs 2 in. long: Ivs. lar; 
broad and leathery: flower-stem 9 in. long, bearing ‘ 
fls., Which are bright yellow to golden orange, spotted 

petals nar 
excavated at the base 

spotted 
with 

with crimson; lateral sepal round -oblong, concave, 
acute; petals lanceolate, revolute, the cavity in the base 
of the labellum deep velvety purple. 
B.M. 5289.—Var. aurea, Hort. (S. aired, 
Felden yelow, with 2 dark spots on 
Fragrant. 

3. oculata, Lindl. 

Aug. Mex. and 8. 
Lodd.). Fis. 

the hypochil. 

with a blade 1 ft. long: 
scape 1 ft. long, clothed with scarious pale brown 
sheaths, 3-6-fld.: fls.5 in. across, very fragrant, pale 

yellow, thickly spotted with purple; sepals 3 in. long, 
reflexed ; petals one-half as large ; bypochil narrow, 
white, spotted with crimson and having 2 large dark 
brown spots near the base. Mexico. B.M. 5300. B.R. 
21:1800. L.B.C. 18:1764 (as Ceratochilus oculatus). 
S.H. 2, p.435. G.C. TIT. 19:264, Gn, 56:1450.—Distin- 
euished from S. Bucephalus and S. Wardii by the 
paler color and long, narrow hypochil. There are sey- 
eral varieties, differing in color and markings. 

Lvs. ovate, 
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4. Bucéphalus, Lindl. (S. grandiflora, Reichb. f.). 
Pseudobulbs crowded, rugose: lvs. petioled, 9 in. long, 
pointed: the pendulous raceme bearing 4-6 large, tawny 
orange fis. marked with large crimson ‘spots: sepals and 
petals reflexed, the former ‘broad ; lower part of the la- 
bellum curved, boat-shaped, bearing 2 curved horns and 
a broad fleshy middle lobe; column green and white, 
spotted with purple. Aug. Mexico, Peru. B.M. 5278. 
B.R. 31:24.—Fls. very fragrant. Distinguished by its 
very short ovaries. 

STANHOPEA 

5. platycéras, Reichb. f. Pseudobulbs and Ivs. as in 
S. Bucephalus ut stouter: scape 2-fld., with ovate 
acute bracts one-half as long as the ovary: fls. 7 in. 
across, pale yellow, with numerous ring-shaped spots 
and blotches of purple; sepals triangular oblong; pet- 
als broadly linear, acute; hypochil boat-shaped, 2% in. 
long; horns 1 in. long, broad, pointing forward, paral- 
lel with the tongue-shaped middle lobe; the hypochil is 
deep purplish crimson inside, paler and spotted outside, 
the upper part of the labellum colored like the sepals. 
Colombia. Gn. 33:652. 

6. insignis, Frost. Figs. 2390, 2391. Pseudobulbs 
clustered: lvys. broadly lanceolate: scape 6 in. long, 
covered with dark brown scales, 2-4-fld.: fls. 5 in. 
across, dull yellow, spotted with purple; sepals broad, 
coneave; petals narrow, wavy; hypochil globose, almost 
wholly purple inside, heavily spotted outside, horns 1 
in. long, faleate, middle lobe cordate, keeled.  July- 
Oct. Brazil, BM. 2946, 2949. B.R. 2221837. LeBAl. 
20:1985. Gung. 2:117 (from which Fig. 2290is adapted).— 
Distinguished by the broad wings of the column. 

7. Devoniénsis, Lindl. (NS. maculosa, Knowles & W.). 
Lys. about 9 in. long: seape pendulous, 2-3-fld.: fls. 5 
in, across, pale brownish, with broad reddish brown 
blotches; sepals oblong to ovate-oblong, obtuse; petals 
narrow: hypochil rounded, saceate, purple, horns in- 
eurved, middle lobe ovate, channeled, obscurely 3- 
toothed. Peru. F.S. 10:974. F.C. 3:121. 

8. Shuttleworthii, Reichh. f. Pseudobulbs large, coni- 
eal, suleate: Ivs. broadly oblong, acute: raceme pendu- 
lous, loose: sepals, petals and base of the labellum 
apricot color with dark purplish blotches, front part of 
the labelluin yellowish white; hypochil semi-globose; 
horns flattened, suberect, terminal lobe triangular : 
column whitish, green along the middle and spotted 
with purple on the inside. Colombia. 

9. tigrina, Batem. Lvs. and pseudobulbs as in the 
genus: scape short, pendulous, clothed with large, thin 
brown scales: fs. 6 in. across, waxy and very fragr rant; 
sepals broadly ovate, concave; petals oblong-lance olate, 
both dingy yellow mottled towards the base with large 
blotches of dull purple; hypochil broad, cup-shaped; 
horns 1 in. long, fleshy, bent forward at right angles; 
middle lobe rhomboid, with 3 fleshy teeth at the apex 
Ue as tulate. Mexico. B.M. 4197. B.R.25:1. 
FDL. 322398 5 oPealS . G.C. IIL, 4:481.—One of 

2390. Stanhopea insignis. 

the most striking forms among orchids. Var. lutéscens, 
Hort. Brilliant yellow to orange marked with chocolate. 
Guatemala. Var. supérba, Hort. Van Houtte, Fls. yel- 
low, with the se on ae petals heavily blotched with 
reddish brown. F.S Var. atrata, Hort., is adv. 

STAPELIA 

10. Martiana, Batem. Lvs. lanceolate: sepals broadly 
ovate, creamy white with few purple spots on the lower 
half; petals narrower, blotched with purplish crimson, 
hypochil saceate, white; lateral horns broad, pointed, 
middle lobe oblong, obscurely 3-toothed; column sub- 
clavate, winged. Mexico. F.S. 20:2112, Gn. 45, p. 470, 
—Var. bicolor, Lindl. eee color of the fis. white. 
B.R. 29:44. 

va). 2391. Stanhopea insignis ( 

ll. saccata, Batem. Fls. smaller than those of the 
other species, greenish yellow, changing to deeper yel- 
low at the bases of the segments, regularly speckled 
with brown; lateral sepals ovate-oblong, the upper one 
oblong-lanceolate; petals narrower, oblong, all reflexed; 
hypochil deeply saccate; horns flat, a little twisted, epi- 
chil quadrate. Guatemala. I.H. 8:270 (as 8. vadiosa). 

12. ecorntta, Lem. Pseudobulbs and lys, large: scape 
short, clothed with green bracts, 2-fld.: sepals erect, 
2 in. long, ovate, concave, white, petals smaller; la- 
bellum reduced to a fleshy sac-like hypochil, 1% in. long, 
yellow deepening to orange at the base; column as long 
as the labellum and of the same color. Cent. Amer. 
BM. 4885. FS. 22181. GeC. 18902296, 

S. Amesiana, Hort. Hugh Low, belongs to the hornless class 
of which 8. ecornuta is a type and is perhaps a variety of 8. 
Lowii. It has large, waxy, clear white, fragrant fis. over 4 i 
across, and a very thick, fleshy, saccate labellum. G.™ 
Habitat? 

HEINRICH HASSELBRING. 

STANLEYA (Edward Stanley, Earl of Derby, 1779- 
1849, ornithologist, once president Linnean Society). 
Cructferw. Stanleya pinnatifida is a hardy perennial 
herb about 3 ft. high with the general appearance of a 
Cleome and bright yellow flowers an inch across borne 
in terminal spikes a foot or more long. The genus 
contains 5 species of stout herbs native to the western 
U.S. It belongs to the Sisymbium tribe of the mustard 
family, which tribe is characterized by long, narrow 
pods, seeds in a single series and incumbent cotyledons. 
Stanleya is distinguished from neighboring genera by 
the long, club-shaped buds, cream-colored or yellow fls., 
and long-stalked ovaries and pods. Other generic 
characters: sepals linear; petals narrow, long-clawed; 

stamens 6, nearly equal: seeds numerous, pendulous. 

pinnatifida, Nutt. (9. pinndata, Britton). Stems flexu- 
ous: Ivs. very variable, commonly pinnatifid; segments 
lance-oblong or oblanceolate - elliptic, rarely linear, 
almost entire; terminal segment larger: fis. deep golden 
yellow, according to D. M. Andrews. Mage. W. 
Kan. and Neb. to Tex. and 8. Calif., in dry clay or alka- 
line soils. B.B.2:109.—Proe urable from collectors of 

Colorado wild flowers, W. M. 

STAPELIA (J. B. Van Stapel, Dutch physician, died 
in the early ne of the seventeenth century, who wrote 
on the plants of Theophrastus). Ase lepiadacee. CAR- 
KION Flower. Odd fleshy cactus-like plants from 
South Africa. Sehumann, in Engler and Prantl’s 
“Naturpflanzenfamilien,” eonaiaers that the genus con- 

tains 70-80 species. Decaisne, in DeCandolle’s Pro- 



STAPELIA 

dromus, 8 (1844). describes 89 species, and makes 
references to several more, The Stapelias are usually 
grown with greenhouse succulents, both for the great 
oddity of their forms and tor the singular and often 
large, showy flowers. The plants are leafless. The 
strongly angled usually 4-sided green branches or 
stems are generally more or less covered with tubercles 
and excrescences. The flowers commonly arise from the 
angles and notches of the stems, apparently in no regu- 
larity, and they are usually grotesquely barred and 
mottled with dark or dull colors. y generally emit 
a strong and carrion-like oder. The calyx and corolla 
are 5-parted: corolla-scgments spreading and usually 
narrow, usually fleshy, mostly purple or marbled, mi 
some species pales crown comprising 2 series of scales 
or bracts, of Which the inner ure narrower, each serie 
in 5’s but the seales sometimes lobed or bitid: fr. of 2 
follicies, coutaining comose seeds. Some of the species 
have flowers several inches across, although the plants 
themselves are relatively small; in fact, the flowers of 
S. gigantea are a foot across. 
The Stapelias are easy of cultivation, Most of the 

species demand the treatment given to Cape Euphorbias 
and to cacti,—a light, airy, rather dry position during 
the growing and blooming seasons and a soil made por- 
ous with rubble. They are mostly summer and fall 
bloomers. They should) remain dormant in winter. 

Propagated easily by cuttings. They do best, however, 
when not grown so dry as cacti are grown, 

The Stapelias are known in cultivation mostly in bo- 
tanie gardens and in the collections of amateurs. Only 

eeeur in the American trade, and one 
properly in the genus Echidnopsis. 

5 names now 

of these belongs 

Several other species are likely to be found in fan- 
ciers’ collections. 

A. Corona formed only of the cohering anthers. Echid- 
nop . . 

cylindrica, Hort. This is properly Echidnopsis cerei- 
formis, Hook. £., omitted from Vol. IT, but known in the 
trade as a Stapelia: stems cylindrical. tufted, 1-2 ft. 
long, becoming recurved or pendulous at the ends, *4 in, 
or less thick, nearly or quite simple, 8-grooved and 
marked by shallow transverse depressions: fs. aris- 
ing from furrows in the stem, small (about 4 in. 
a . Yellow. sessile. Probably South African, but 
habitat unknown. B. M. 5930, 

oss) 

AA. Corona with scales. 

B. Fils. pale yellow, about I ft. 

gigantéa, N.E. Br. The largest and finest species yet 
known, and one of the largest and oddest of flowers: 
branches many, usually Jess than 1 ft. long, obtusely 4- 

across, 

angled: as described by W. Watson, “the flowers are a 
foot in diameter, leathery-like in texture, the surface 
wrinkled and the color pale yellow, with red-brown 
transverse lines and covered with very fine silky pur- 
plish hairs; each flower lasts two or three days. and on 
first ope ning emits a disagreeable odor.” Zululand. B. 
M, IIT. 4:729 GF 15.—" The 

sents of N. gigant a.” Watson writes, “are some- 

what exceptional. It thrives only when grown in a hot, 
moist stove from April till September, when the growth 
matures and the flower-buds show. It should then be 
hung up or placed upon a shelf near the root-glass in a 
sunny dry position in the stove.” 

BB. Fis. 

variegata, Linn. (8. 
tall, with 4-angled shar 
sulfur-yellow, the lob 
spotted with blood-re 
old garden plant, still 
the name S. Curlisii. 

yellow, 3 in, ar less across. 

Cirtisii, Sehult.). About 1 ft. 

ly toothed stems: fis. solitary, 
ovate-acute and transversely 

B.M. 26. R.H. 1857, p. $8.—An 
een in collections, often under 

BB. Fils. purple, 6 in. or less across. 

grandiflora, Mass. Fig About 1 ft. tall. gray- 
pubescent, the branches 4-wing-angled and toothed: fis. 
for5in. across, dark purple with a lighter shade on the 

ments, striped or marked with white, hairy. R.H. 
—An old garden plant. 

glabrifolia, N. E. Br. (8. grandiflora, var. 
Hort.). Fils. somewhat small and not hairy, the 

2392 

moInor, 
seg- 

ML TAPHYLEA 

ments becoming strongly reflexed, dull purple- 
yellowish white lines. G.C. 1. 62809. 

S. Asterias, Mass. SPARFISH PLOWER, Dwarf: branches 4- 
wugled, mostly curved, sharp-toothed: tl dor in, across, with 
spreading: star-like ciliate segments, viol t+ purple with trans 

se yellowish bars, BoM. So0. L.B Offered by Blane 
Butfonis, Sims =. normalis. normals, Jaeq 

About GS in. branches Lane’: with large, spreading teeth 
glabrous: (Ula 3 im. deross, With ovate-acute seginents, yellow 
with transverse narking of red-purple. b.M. 1676. Gu. 52, 0 
186, One of the commonest of the old kinds, but the name does 
not appear in the American trade.—S. Mlantii, Hort. Stems 
stout and erect, strongly 4-angled, sinnate-toothed and with 
inflexed points: tf. about 3 in. across, hairy, brown barred with 
yellow, the margins of the segments brown-purple. BoM. 5602. 

so ie 

Blane catalogued the following names, in addition to 
boy S. anguined, Jacq. (properly S. pieta 

Donn): “Bis. glabrous; corolla yellow, marked with mmer- 
ous rufous spots; the orb or circle is marked with large spots 
of two forms, dark brown, yellow."—S. defleeta (S. detiexa 
daeq.2): “Only about 2 in. aeross, th te greenish or pale 
red, deeply wrinkled."—S, planiflira, Jaeq.: “Plower that: ¢o- 
rolla spreading. sulfur-vellow, lined atk spotted with dark 

red with 

some of those 

purple."—N. rerolita, Mass.: Distinet Howe red, with whit- 
ish blotches, smooth, very feshy, and with fringed margins.’ 

rufa, Mass.: "The flowers are of an obscure violet color, 
variegated with deep purple and pale red transverse stripes, 
the miurgins ec Iged with durk violet hairs.” somoensis, N. 
E; "A very rare species trom the Tsomo river, Corolla 
3in. in diz imeter, the f: entirely dull, smoky purple, darker 
at the tips of the lobes * Teo Hea 

2392. Stapelia grandiflora (~ 1-5). 

STAPHYLEA (Greek. stuplyic. cluster; referring to 
the inflorescence). Celustrdcen, BLADDER Nut. Orna- 
mental deciduous shrubs, with opposite, stipulate odd- 
pinnate or 3-foliolate leaves and white flowers in ter- 
minal, usually nodding panicles followed by capsular 
Dladder-like fruits. The species are all inhabitants of 
temperate regions, and S. fritelia, S. Bumalda and 
S. pinuvata are hardy north, while 8. Colehica is hardy 
at least as far north as Mass.; S. Bolanderi and 8. 
Emodi ave more tender and seem not to be in cultive- 
tion in this country. They are all desirable shrubs with 
handsome bright or light green foliage and pretty white 
flowers in spring. They are well adapted for shrul- 
heries, but all except SNS. Buimalda are liable to become 
bare and unsightly at the base and are therefore not to 
be recommended for single specimens. S. Colchica and 
its hybrid S. elegans are perhaps the most beautiful 

es while in bloom. Phe former blooms at an early 
age and is sometimes forced. Staphyleas grow well in 
almost any kind of soil and position, but do best in a 
somewhat moist rich soil and partly shaded situation. 
Prop. by seeds, layers and suckers, Greenwood cut- 
tings from fo TL pluuts root readil 

Eight species in the temperate regions of the north- 
ern hemisphere: shrubs, with smooth striped bark: 
Ivs. and Ifts. ea ite: fis. perfect. 5-merous in termi- 
nal panicles: pulls and petals of about the same 
length, upr ahi mens 5: pistils 2-3, usually connate 
below: fr. a 2=-8-Jobed. enfin sae membranous capsule, 
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with 1 or few subglobose rather large, bony seeds in 
each cell, 

STAPHYLEA 

A. Les. 3-foliolute. 

B. Diddle leaflet short-stalked: panicle sessile. 

Bumalda, DC. Shrub, 6 ft. high, with upright and 
spreading slender branches: Ifts. broadly oval to ovate, 
shortly acuminate, crenately serrate, with awned teeth, 
light green, almost glabrous, 1!,-2!. in. long: fis. about 
l in. long, in loose, ereet panicles 2-3 in. long; sepals 
yellowish white, little shorter than the white petals; 
capsule usually 2-lobed, somewhat compressed, 34-1 in. 
long. June. Japan. §.Z. 1:95. 

BB. Middle leaflet slunder-stalked : punicles stalked. 

trifolia, Linn. AmeRIcAN BLappER Nut. Fig. 2393. 
Upright shrub, with rather stout branches, 6-15 ft. high: 

s. ovalto ovate, acuninate, finely and sharply serrate, 
itly pubescent beneath or almost glabrous, 1¥o-8 in. 

long: tls. about 1, in. long, in nodding panicles or um- 
bel-like racemes; sepals greenish white, petals white: 
eapsule much inflated, usually 3-lohed, 144-2 in. long. 
April, May. Quebee to Ontario and Minn., south to 8. 
C.and Mo, Gt. 37, p. 529.—Var. pauciflora, Zabel. Low 
and suckering: Ifts. smaller, broader, glabrous at 

length: fls. in short, 3-8-fld. racemes: fr. often 2-lobed, 
144-1 in. long. 

AA. Lfts, 5-7-foliolate, only occasionally 8-foliolate : 
punteles stalked. 

B. Panicle raceme-like, oblong, pendulous: fl.-buds 
subg lobose. 

pinnata, Linn. Upright shrub, attaining 15 ft., some- 
times tree-like: Ifts. 5-7, ovate-oblong, long-acuminate, 
sharply and finely serrate, glabrous and glaucescent be- 
neath, 2-3 in. long: panicles 2-5 in. long, on peduncles 
about 2 in. long: sepals oval, whitish, greenish at the 
base, reddish at the apex, about as long as the oblong 
petals: capsule 2-3-lobed, much inflated, subglobose, 
about lin. long. May, June. Europe to W. Asia. Gn. 
34, p. 280. 

BB. Panicle broad, ovate, upright or nodding: f1.- 
buds obovate-oblong. 

Célchica, Steven. Upright shrub, attaining 12 ft.: 
Ifts. usually 5, sometimes 3, oblong-ovate, acuminate, 
sharply serrate, glabrous and pale green beneath, 2-3 in. 
long: panicle 2-3 in. long and almost as broad, on a pe- 
dunele 2-3 in, long: sepals narrow-oblong, spreading, 
yellowish white; petals linear-spatulate, white: 
obovate, much inflated, 115 

3.M. 7383. 

al 
2 in. long, May, June. 

R.H. 1870, p. 257. J.H. IL. 
Gi. Wy At: TT, 2-743: 

casus. i , 
10:161. 

8873 37, p. 501. Gn. 3d, p. 281.—Var. 
Coulombiéri, Zabel (SN. Coulombieri, André), Of more 
vigorous growth, with denser foliage: Ivs. larger and 
longer-stalked; lfts. long-aeuminate: stamen abrous: 
capsule 2-4 in. long, spreading at the apex. 

S. Bolanderi, A. Gray. Allied to 8. trifolia: Ifts. broadly 
oval or ¢ orbienlar, glabrous: stamens and styles ex- 

in. long. Calif. G.F,2:545.—N. élegans, Zabel, 
etween and supposed to bea hybrid of 8. pin- 

nata and Colchica: Ifts. usually panicles very large and nod- 
ding. A very free-flowering variety with pinkish tinged fls. is 

STATICE 

var. Hessei, Zahel.—, 
3, oval to oblong, 2 

ceme-like panicles: fr. 2-3 in. long. Himalayas. 

ALFRED REHDER. 

STAR APPLE. See Chrysophyllum. 

STARFISH FLOWER. 

STAR FLOWER. 
other plants. 

STAR GRASS is Chloris truncata. 

STAR OF BETHLEHEM. 
tum. 

STAR THISTLE. 

STAR TULIP. 

STARWORT. 

Stapelia Asterias. 

ulster, Trientalis, Triteleia and 

Ornithogalum umbella- 

Centaurea. 

Calochortus. 

aster. 

STATICE (from a Greek name meaning astringent, 
given by Pliny to some herb). Plumbagindcee. Sua 
LAVENDER, About 120 species well seattered about the 
world, but mainly seacoast plants of the northern hem- 
isphere and especially numerous in Asia. Mostly per- 
ennial herbs, rarely annual or shrubby, with usually 
tufted rather long leaves (radical in the herbaceous spe- 
cies), and small blue, white, red, or yellow flowers. 
Panicles little branched or much branched, spreading 
and leafless: bracts subtending the fl.-clusters, scale- 
like, somewhat clasping, usually coriaceous on the 
back, and with membranous margins: fis. in dense, 
few- to several-fld. spikelets, or 1 or 2 in the axils of a 
bract: spikelets usually erect and unilaterally arranged 
on the branchlets or more rarely nearly sessile in dense, 
cylindrieal spikes: calyx funnel-shaped, often colored 
and scarious and persistent. Statice is most readily 
distinguished from Armeria by the inflorescence, Arme- 

ria bearing its flowers in a single globular head. 
Statices are of easy cultivation but prefer a rather 

deep, loose soil. From the delicate nature of the f.-pani- 
cles the species are better suited to rockwork and iso- 
lated positions than for mixing in a crowded border. 
Many of the species are useful for cut bloom, especially 
for mixing with other flowers. 

INDEX. 
australis, 8. Fortuni, 8. 
Besseriana, 6, 11. Gmelini, 10. 
Bonduelli, 7. Holfordi, 4. 
collina, 11. incana, 6. 
elata, 13. latifolia, 14. 
eximia, 12. Limonium, 9. 
fore-albo, 2. macrophylla, 4. 

maritima, 9. 
nana, 6. 
sinuata, 3. 
speciosa, 5, 
superba, 2. 
Suworowi, 1. 
Tatarica, 6. 

A. Fls. in long, cylindrical spikes. 
B. Spikes in an open panicle.... 

Bh. Spikes in dense panicles 
AA. Els. in more or less 

spikes or clusters, 
B. Branches winged, 

c. Calyx blue: corolla white. 
D. Plant herbaceous... ..... 0005 3. sinuata 

Dd. Plant shrubby coccceecesee . 4. macrophylla 
ce, Calyx whitish: corolla blue... 5. speciosa 

coo, Calyx green orwhitish: corolla 
reddish ., 

1. Suworowi 
2. superba 

unilateral 

6. Tatarica 
eece, Calyr and corolla yellow ..... 7. Bonduelli 
BB. Branches terete or simply angled. 

Oe US Af CULO a clatatsarecisan al oso sa 8. australis 
cc. ls. not yellow, 

bp. Calyx blue, 
E. Petioles rather long ..... 9. Limonium 

EE. Petioles short or none....10. @melini 
bp. Calyx whitish or qreen..... 

E. Bracts: green ccs ccc s aces 11. collina 
EE. Bracts white-margined, 

Vv. Spikelets 4-fld........ 12. eximia 
FF. Spikelets 2-fid........138, elata 

rrr. Spikelets 1-fld........ 14. latifolia 

1. Suw6rowi, Regel. A tall annual: Ivs. radical, ob- 
lanceolate, obtuse, mucronate, 6-8 in. long; margins en- 
tire or sinuate: scapes several, stout, obtusely angled, 

S. Emodi, Wall. Shrub or small tree: Ifts. 
in. long: fis. in peduneled, pendulous, ra- 
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bearing 1 long terminal spike and several distant, ses- 
sile lateral ones 4-6 in. long, nearly ts in. through: fls. 
rose, small, nearly sessile, crowded. June, July. 
Western Turkestan. B.M. 6959.—A handsome annual, 
suitable for growing in masses and useful for cut 
blooms. 

2. supérba, Regel. A hardy annual resembling WS. 
Suwororei, but with the spikes densely crowded into a 
pyramidal panicle. Asia.—According to Win, Falconer 

in, GE: this species is not as handsome nor as 
vigorous as Suworoi!, Var. flore-albo, Benary, is 
also offered. 

5. sinuata, Linn. A biennial plant whieh may be 
treated as an annual, about ] ft. high, of a spreading 
growth: Ivs. lyrate-pinnatifid, the lobes round, the ter- 
minal bearing a bristle: scapes several 5-winged, the 
wings produced into linear leaf-like appendages: 
branehes seve ral, S-winged: floral branchlets or pe- 
duneles broadly 3-winged, the wings dilated below the 
koe and prolonge d into 3 unequal triangular, acute 
appendages: spikelets 3-t-fld.: corolla white; calyx 
large, blue. Late summer. Mediterranean region of 
Europe. B.M. 7 

4. macrophylla, Brouss. (S. Hélfordi, Hort., is a gar- 
den form of this species). Atender, somewhat shrubby 
species 3-4 ft. high: stem branched and bearing clus- 
ters of large, sessile, ovate-spatulate Ivs.: scape leaf- 
less, much branched into a large, paniculate corymb: 
branches winged: spikelets 2-fld.: calyx blue; corolla 
white. B.M. 4125. B.R. 31:7.—Cult. in 8S. Calif. 
Makes a good pot-plant for winter flowering in a cool 
greenhouse. T. D. Hatfield, in G.F. 9:496, says: "Old 
plants are somewhat subject tostem-rot. Plants should 
be grown in rather undersized pots, in a light soil with 
which some charcoal has been incorporated, and given 
perfect drainage, as excessive moisture at the roots is 
fatal. Propagation is effected by cuttings of the side 
shoots placed in a cool propagating bed, or better by 
layering, which is well accomplished in summer by 
making a notch in each of the side branches and then 
burying the plant in ordinary garden soil below the in- 
cisions.” From the Canaries. 

5. speciosa, Linn. A hardy perennial, about 1 ft. 
high: lvs. obovate, attenuate on the petiole, stiffly and 
shortly mucronate tipped, often purplish underneath: 
scape somewhat angled: branches angled and winged, 
recurved, not crowded, bearing unilateral, scorpioidly 
capitate, densely imbricate short spikes: calyx per- 
sistent, crowned with a silvery white funnel-shaped 
border; corolla purple, very deciduous. Midsummer. 
Siberia. B.M. 656. 

6. Tatérica, Linn. (S. tnedna, var. hybrida, Hort. 
S. Besseridna, Schult.). A hardy perennial, 1-2 ft. 
high: lvs. tufted, obovate to oblong-spatulate, 4-6 in. 
long, narrowed into the petiole: scape widely branched: 
branches triangular, slender, narrowly 3-winged, some- 
what recurved: spikelets 1-2-fld., in usually lax, simple 
or branched spikes: fils. 2 lines long, typically red, with 
several garden varieties. Caucasus. B.M. 6537,—Var. 
nana, Hort. (S. incana, var. nana), is a dwarf form. 

7. Bonduélli, Lestib. Fig. 2394. A tender annnal or 
biennial plant, about 18 in. high: Ivs. radical, spatulate, 
sinuately lyrate, hairy, subulate-pointed at the apex; 
lobes rounded, the terminal lar: scapes several from 
the same root, terete: branches angled, dichotomously 
eymose; ultimate branchlets obpyramidal, 8-winged, 

forked at the apex: fls. yellow, individually large for the 
genus, clustered in the fork of the branchlets or pe- 
dunecles: bracts searious, the inner furnished with 
sharp spines. Summer. Algeria. R.H. 1885:276. B.M. 
5158... F.S. 20 

8. australis, 
perennial, about ] y L 
spatnlate, in a a Xo 
angular, brachiate, glabrous: 

ee 

epee (S. Fortuni, Lindl.) 
Ivs. oblong or somewhat 

perigid, paniculate: branches 
spikelets 4-5-fld., in dense, 

A hardy 

short, one-sided spikes: fls. yellow, small. Late sum- 
mer. China. B.R. 31:63. 

9. Liménium, Linn. (8S. maritima, Lam., in part). A 
ovate to oblong, 

scape 

hardy perennial, about 1 ft. high: lvs. 
entire, 2-6 in. long, attenuate on the long petiole: 
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nearly terete, aoa forked, forming a corymbose 
panicle: spikelets -fld., in short, dense, 1I-sided 
spikes: fls. bluish ae Seacoast of Europe. N. 
Africa, ete.—S. maritima, Mill., is Avmeria maritime, 

10. Gmélini, Willd. A hardy perennial 1-2 ft. high: 
Ivs. glabrous, broadly ovate or obovate, very shortly 
petioled or sessile: seape terete below, angled above, 
densely corymbose-paniculate: spikelets usually 2-fld., 

STATISTICS 

in dense, imbricated scorpioid spik fls. blue. Late 
stmmmer. E. Eu. and Asiatic Russia. 

11. collina, Griseb. (S. Besseridna, Frivald). A 
glaucous perennial with oblong-linceolate to lanceolate 
lvs. sharply awned, attenuate on the petiole: scape co- 
rymbosely paniculate from near the base, the branches 
triangular, wide-spreading : spikelets 1-fld., in den: 
short, numerous fasciele-like spikes: fls. rose. South: 
eastern Europe and Asia Minor. 

12. eximia, Schrenk. A hardy perennial 1-2 ft. high: 
Ivs, obovate or oblong, attenuate on the petiole, mucro- 
nate tipped, margins whitish: scape erect: branches 
not further divided, terete, pubescent: spikes ovate, 

4-fld.: crowded, somewhat unilateral: spikelets calyx 
; corolla lilac-rose. August. Songoria. B.R. 

13. elata, Fisch. A hardy perennial about 2 ft. high: 
lvs. large, obovate, very obtuse, usually recurved at 
wpex and mucronate, long-attenuate on the petiole: 

s much branched above: branches spreading, re- 
eurved, hairy triangular: spikelets 2-fld., in ovate, 
loosely imbricated spikes: fls. blue. July, Aug. South- 
ern Russia. 

2394. Statice Bonduelli. 

The flowers are about one-third inch across. 

14. latifolia, Sm. <A hardy deep-rooting perennial 
about 2 ft. high: Ivs. large, oblong-elliptical, obtuse, at- 
tenuate on the petiole: scape very much branched: 
branches terete or angled: panicle large, spre 
spikelets 1-fld., rarely 2-fld., in lax, narrow spikes: i 
blue. Midsummer. Russia. — A handsome plant. 
Should he given a very deep soil in a sunny position 
and left undisturbed. 

S. Armeria, Linn., 
Hort. Bees latifo 
gata. Pseudo-armeria, 

lata, ae & Chanb.=Armeria 

is Armerin maritima.—S. grandiflora, 
—sS purpicre a, Koch = Armeria elon- 

=Armeria litifolia—sS. wndu- 
irgyrocephala. 

F. W. BarcLay. 

STATISTICS concerning horticulture are very imper- 
fect, widely scattered and not always available. The 
United States Department of Agriculture has published 
statistics of horticulture in various publications. The 
Synoptical Index of the Reports of the Statistician, 
1863 to 1894, is a document of 258 pages published in 
1897. The Section of Foreign M: irvkets has issued many 
statistical pamphlets of great interest to importers and 
exporters of horticultural products. Market-gardening, 
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floriculture, seed raising, the nursery business, and 
viticulture were subjects of special reports in the Elev- 
enth Census, 1890. In this Cyclopedia statistics ap- 
pear under such large topics as Horticulture, Cut-flow- 
ers, Floriculture, aud the various articles on states 

2395. Staurtonia hexaphylla oes). 3 

STAUNTONIA (G. L. Staunton, phys cian, 1740- 
1801). Berberiddcew. A genus of 2 species of tender 
evergreen woody vines, one from China and one from 
Japan. The lvs. have 37 digitate leaflets. Fils. monce- 
cious, in axillary, few-fld. racemes; sepals 6, petaloid; 
petals wanting: sterile fl. with6 monodelphous stamens, 
anthers birimose, ovary rudimentary: fertile fl. with 6 

sterile stamens and 3 carpels. 

hexaphylla, Decne. Fig. 2395. A handsome vine be- 
coming 40 ft. high: Ifts. oval, about 2 in. long, stalked: 
fis. in axillary clusters, white, fragrant in spring: berry 
about 4 in. long, splashed with searlet. Japan. A... 
12:139. F. W. Barcuay. 

The Stauntonias are beautiful evergreen climbers and 
well adapted to the soil and climate of the South At- 
lantiec and Gulf region. Both S. herephylla and the re- 
lated Holbwilia latifolia (known also as Stauntonia 
latifolia) grow well in the writer’s Florida garden, 
although they are not such very luxuriant clinibers as 
are the Allamandas, Thunber 
requires a few years betore they are fully establisbed. 
They are excellent subjects to be planted on old stumps 
and on small trees, such as catalpa and mulberry trees, 
which they perfectly cover in the course of time with 
their pretty evergreen leaves and their rather insig- 
nificant but powerfully fragrant flowers. They will 
not flourish in dry, hot, sandy soil, demanding for their 
welfare rather moist, shady spots containing a profu- 
sion of humus, <A little commercial fertilizer contain- 
ing a fair amount of nitrogen and potash will also prove 

y beneficial. The need of some kind of a stimulant 
is shown by the plant itself, which assumes a rather 
yellowish cast in the green color of the foliage. A few 
days after it has received some plant-food the foliage 
shows a very beautiful dark green color. These two 
species and the beautiful Aadsiura Japonica are valuable 
additions to the garden flora of our southern states. 

H. NEHRLING 

ST. BERNARD'S LILY. Anthericum Liliago. 

ST. BRUNO’S LILY. Puradisea Litiastrum. 

STELLARIA 

STEIRONEMA (Greek, sterile threads; referring to 
staminodia). Priiuulae Looses?RiFE. Herbs, i’ 
erect, with opposite entire leaves and rather large y 
low axillary aud leafy- corymbed flowers: corolla ate se 
5-parted; stamens 5, opposite the Jobes, with 5 alternat. 
ing subulate staminodia: capsule l-loculed: seeds many 
on a central placenta. Differs from Ly simachia in the 
presence of the sterile stamens, and in the estivation of 
the corolla. Useful showy plants for borders in damp 
soil. All perennials. 

ciliatum, Raf. (Lusimachia ciliata, Linn.). Stem 1-4 
a high, sparingly branched, nearly glabrous: Ilys. 2-6 

. long, ovate-oblong to ovate-lanceolate, ciliate, acute 
or acuminate, base rounded; petioles a in. long, ciliate: 

2 lines age cO- 
capsule 

fis. on slender peduncles, showy, 6-12 
rolla-lobes rounded erose, often pes 
longer than the calyx. Moist thickets. U. 

longifolium, Gray (Lysimachia eae 
L. longifolia, Pursh). Erect, strict and glabrous: s 
4-angled, 1-2 ft. high: Ivs. linear, thick and firm, 1- 
nerved, acute at both ends, 1-4 in. long, smaller ones 
clustered in the axils, margins slightly revolute, basal 
broader and petioled: peduncles slender, %-1'46 in. 
long: fis. numerous, often appearing clustered; corolla 
8-12 lines broad, the lobes oval, ecuspidate, often 
erose. Eastern U. 8. June, July. B.M. 660 (as Z. 
quadriflora),—Very showy when in flower. 
collectors of native plants. K. M. Wincanp. 

STELLARIA (Latin, star; referring to the form of 
the flower). Caryophyllacee. A genus of about 70 spe- 
cies of annual or perennial herbs, mostly diffuse, tufted 
or weakly ascending. They are scattered about the 
whole world, but are mainly found in the temperate 
regions. Lys. opposite, simple: fils. usually white and 
disposed in terminal or rarely axillary leafy or naked 
paniculate cymes: sepals usually 5; petals usually 5, 
rarely none, bifid, often deeply; stamens 3-10; styles 
3-4, rarely 5: capsule ovoid to oblong, relatively short, 
dehiscent by as many or twice as many teeth as there 
are carpels. See Gray, Syn. Flora of N. Amer. 

A. Fs. 7-10 lines across. 

Holostéa, Linn. Easter Bety. A hardy perennial, 
erect, 6-18 in. high, simple or somewhat branched, from 
acreeping rootstock: Ivs. sessile, lanceolate, 1-3 in. 
long: fils. white, abundant, 
inaterminal leafy panicle ; 
sepals one-half or two- 
thirds as long as the petals. 
May, June. Enu., Asia. B. 
B. 2:22.—This and the next 
are desirable for dry banks 
where grass will not grow 
well and for other carpet- 
ing purposes. 

Offered by 

AA. Fils. 2-5 lines across. 

B. Les. narrow, 

graminea, Linn. A slen- 
der-stemmed, hardy per- 
ennial plant not usually 
over 6 in. high, from a 
creeping rootstock: lvs. 
sessile, linear lanceolate, 
usuaily about 1 in. long : 
fls. white, in terminal or 
lateral scarious bracted 
open panicles; sepals and 
petals nearly equal in 
length. May, June. Eu- 
rope; naturalized in Amer- 
ica. B.B. 2:23. — Var. 
aurea, Hort., 
StrvcHwort, has pale yel- 
low leaves and is lower 
and more matted in 
growth. Well adapted for 
does not grow well. 

" 2396. Stellaria media (fl. X 3) 
GOLDEN r 

One of the commonest 
chickweeds, blooming nearly 

every month in the year. 

sandy banks where grass 

BB. Lvs. ovate. 
média, Linn. Cuickwerep. Fig. 2396. A low, decum- 

bent annual weed eommon in all rieh, moist, cultivated 
soils, especially troublesome during the cooler months 
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of the growing season and in frames, ete., during 
winter. Lvs. 2 lines to 1's in. long, the lower petioled, 
the upper sessile: fs. axillary or in terminal leafy 
cymes; sepals longer than the petals. Eu., Asia. B.B. 
2:21,—Itis considered to be a good fall and winter ecover- 
plant in orchards and vineyards, but is never cultivated. 
It is an indication of good soil. F. W. Banrcuay. 

STENACTIS. See Friveron. 

STENANDRIUM (Greek, narrow anthers clean- 
thacee. About 25 species of tropical or subtropical 
American herbs, with or without short stems, and usu- 
ally variegated leaves which are radical or crowded at 
the base of the plant. Fls. usually small, solitary in the 
axils of bracts on ascape-like peduncled spike, which is 
either dense and has broad imbricated bracts or is in- 
terrupted and has smaller bracts; calyx 5-parted; 
eorolla-tube slender, enlarged at the top, 5-lobed; sta- 
mens 4; anthers l-celled; le shortly 2-lobed: capsule 
4-seeded, or by abortion fewer-seeded. 

Lindeni, E. Br. A low-growing, compact plant, 
with broadly elliptical lvs. rounded at the apex and 
long-attenuate on the petiole, velvety in appearance, of 
a dark green with a feathering of white or yellow along 
the veins, somewhat purplish underneath: ffs. not 
showy, about 34 in. long, yellow: bracts ovate, acute, 
serrate, green: spikes 2-3 in. long, narrowly eylindrical. 
T.H. 88:136; 40:173 (4).—Tender foliage plant offered 
1893-1895 by John Saul and Pitcher & Manda, 

F. W. BAaRcLay. 

STENANTHIUM (Greek, narrow flower; referring to 
perianth-segments). Lilidcew, Stenanthium occidentale 
is a rare, hardy, summer-blooming bulb from the 
Pacific coast, with nodding, greenish purple, 6-lobed, 
bell-shaped fils. about ts across, borne in a slender pani- 
cle. Generic characters: fls. polygamous; perianth nar- 
rowly or broadly bell-shaped, persistent; segments con- 
nate at the base intoavery short tube, narrow or lanceo- 
late, 3-7-nerved: seeds4in each locule. About 5 species; 
one native to the island of Sachaline, another Mexican, 
the rest west American. 

occidentale, Gray. Stem slender, 1-2 ft. high: lIvs. 
linear to oblanceolate: raceme simple or branched at 
base: bracts shorter than pedicels. Oregon to British 
Columbia. W.M. 

STENOCARPUS (Greek, narrow fruit; referring to 
the follicles, which are long and narrow). Protedcee. 
About 14 species, of which 11 are New Caledonian and 
3 are endemic to Australia. Trees with alternate or 
scattered Ivs. entire or with a few deep lobes and red 
or yellow flowers in pedunculate, terminal or axillary, 
sometimes clustered umbels: perianth somewhat irregu- 
lar, the tube open along the lower side, the limb nearly 
globular; anthers broad, sessile: ovary stipitate, with a 
long, tapering style dilated at the top; seed winged at 

the base. 

salignus, R. Br. A medium-sized tree, with willow- 
like, ovate-lanceolate lvs. 2-4 in. long, with short peti- 
oles: fls. usually less than 1» in. long, greenish white, 
in umbels of 10-20 fls.: peduncles shorter than the lvs. 
B.R. 6:441.—Cult. in Calif. PF. W. Barebay. 

STENOLOMA (Greek, narrow -fringed).  Polypodi- 
deer, A genus of ferns formerly included with Davallia; 
characterized by the decompound Lvs. with cuneate ulti- 
mate segments, and the compressed suborbicular or 
cup-shaped indusium which is attached at its sides and 
open only at the top. For culture, see Fern. 

tenuifolia, Fee. Lvs. 12-18 in. long, 6-9 in. wide, 
quadripinnatifid, on polished dark brown stalks which 
rise from stout creeping fibrillose rootstocks; ultimate 
divisions with toothed cuneate lobes; sori terminal, 
usually solitary. Tropical Asia and Aus-Polynesia,— 
Var. stricta, Hort., has « more upright habit and nar- 

rower leaves, L. M. UNDERWoop. 

STENOMESSON (Greek, small and middle; alluding 
to the corolla-tube, which is usually contracted near the 
middle). Amaryllidacee. About 19 species of tropical 

STEPHANANDRA 

American bulbous herbs, with linear to broadly strap- 
shaped leaves and red, reddish yellow or yellow flowers, 
in ausually many-flowered wimnbel: perianuth-tube long, 
erect or recurved, the lobes short, ereet or spreading: 

filaments straight, connected by a membrane: capsule 
somewhat globose, $-furrowed, 3-loculed: seeds black. 

Stenomessons require a good soil and a sunny house 
with a temperature never below 45°. During the grow- 
ing season they should have plenty of water, but when 
at rest comparative dryness is necessary. The offsets 
should be removed from the old bulbs before growth 
commences. The plants continue in bloom a number of 
weeks. 

A. Slyle shorter than the perianth, 

incarnatum, Baker (Cobitrgia inearndta, Sw.). A 
tender plant: balb ovate, 2-3 in. through: Ivs. thick, 
glaucous, obtuse, abot ly ft. long, strap-shaped: seape 
2 ft. high: fls. 4-5 in. long, few to many in an umbel, 
variable in color but typically crimson, with a green 
spot on each segment. August. Peru. [.H. 38:125 
(perianth-limb light yellow). Gu. 50:1076. 

AA. Style longer than the perianuth. 

flavum, Herb. A tender plant: bulb somewhat glo- 
bose, 1 ihn. through: Ivs. about 1 ft. long, obscurely 
petioled, at first compressed on the margin: scape 1 ft. 
high: fls. yellow, about 2 in. long, usually few in an 
winbel. B.M. 2641. B.R. 10:778 (as Chrysiphiala flava). 

F. W. Barciay. 
STENOTAPHRUM ((ireek, sfenos, narrow, and taph- 

ros, a trench; the spikelets being partially embedded 
in the rachis). Graminew, About 3 species of tropical 
regions, one of which is found along the Gulf coast, 
especially in Florida, where it is utilized as a lawn 
grass. In this respect it is similar to Bermuda grass, 
being naturally adapted to a sandy soil, which it binds 
by its rhizomes and creeping habit as does that grass. 
Spikelets 2-fld., the lower staminate or neutral 2-4 in 
a short spike, which is embedded in the alternate 
notches of the broad rachis, thus forming a spike-like 
panicle. Creeping grasses with compressed cals and 
flat, divergent leaves. 

Americanum, Schrank. (S. secunddtum, Kuntze. 8. 
gldbrum, Trin.). Sv. AtGuUSTINE GRass. Flowering 
branches erect, 6-12 in. high. Var. variegatum has 
leaves striped with white, and is used as a basket 

plant. ALS. Hircneock. 
The introduced form of St. Augustine Grass is one of 

the most valuable lawn grasses for the extreme South. 
Tt will grow on almost any soil and thrives even in 
shade. The leaves are rather broad, never over 6 in. 
high and require little mowing. This grass does not 
become course, does not hold dew or rain, and is pur- 

larly good for house lots and lawns. It does not 

need as much water as Bermuda or St. Lucie grass. 
It is mostly propagated by cuttings. 

E. N. REASONER. 

STEPHANANDRA (Greek, sfephanos, crown, and 
aner, andvos, male stamen; alluding to the persistent 
crown of stamens). Zosdcew, Ornamental small decid- 
uous shrubs with alternate, stipulate, lobed lvs. and 
with small white fls. in terminal panicles. Graceful 
plants, with handsome foliage, hardy north or almost 
so. Well adapted for borders of shrubberies or rocky 
banks on account of their graceful habit and haudsome 
foliage. Prop. easily by greenwood cuttings under glass 
and by seeds; probably also by hardwood cuttings. 

Fpur species in China and Japan, all andershrabs 
witfl slender more or less zigzag branches: fis. slender- 
pediceled, small, with cup-shaped calyx-tube; sepals 
and petals 5; stamens 10-20: carpel 1; pod with 1 or 2 
shining seeds, dehiscent only at the base. Closely allied 
to Neillia and distinguished chiefly hy the enp-shaped 

rx-tube and the incompletely dehiscent I-2-secded 

& Zuec. OS. ineisa, Zabel). Shrub, 5 
ft. high, almost glabrous, with angular spreading dis- 
tinetly zigzag branches: lvs. triangular-ovate, cordate 
or truncate at the base, long-acuminate, incisely lobed 
and serrate, the lower incisions often almost to the mid- 
rib, pubescent only on the veins beneath and grayvisl 

flexuosa, Sich. 
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green, #4-1% in. long: fis. white, about 16 in. across, in 

», p. 141. 

Tanake, Franch. & Sar. Fig Shrub, 5 ft. high, 

almost glabrous: lvs. triangular-ovate, slightly cordate 

at the base, abruptly and long-acuminate, usually 3- 
lobed and doubly serrate or lobulate, 
pubescent only on the veins beneath, 
1} in. long: fis. in terminal loose > 
panicles, slender-pediceled, %5 in. 
across; stamens 15-20. June, July. 

Japan. 2B. MM. 7593. Gt. 49: 13h. 
Handsome shrub much resembling 

Neillia 1 foliage, coloring in fall bril- 
liant orange and scarlet or yellow. 

ALFRED REHDER. 

Stephanandra fleruosa is closely allied to 
Spirwa and has the Spirwa style of beauty. 
It grows 2-3 ft. high and has long, slender 
branches which are densely and regular i 

terwoven ina fan-like manner. Its habit of 
growth is fountain-like, the branches being gracefully 
pendent. Its flowers are snowy white and, although 

Minute, are so numerous that the plant becomes very 
showy. It is especially fitted for the back of herba- 
ceous borders or for the front of larger shrubs, Its 
foliage, which is deeply toothed, is tinted red in early 
spring and deep glossy green during spring and sum- 
mer. In the autumn it puts on unusual tints of red- 
dish purple. This species can be increased by cuttings, 
but it is usually propagated by layers, which root 
readily and are easily transplanted. The foliage be- 
comes so dense that the growth of weeds beneath its 
thickly set branches is effectually prevented. 

J. W. ApaMs. 

STEPHANOPHYSUM. See Ruellia. 

STEPHANOTIS (from Greek words for crown and 
ear; alluding to the 5 ear-like appenduges on the stami- 
nal crown). Asclepiaddeew, Twining glabrous shrubs 
of the Old World tropics, of about fourteen species, one 

of which, S. floribunda, is one of the best of green- 
house elimbers. Lys. opposite and coriaceous: fis. 
large and showy, white, in umbel-like cymes from the 
axils; calyx 5-parted; corolla funnelform or salver- 
form, the tube cylindrical and usually enlarged at the 
base and sometimes at the throat, the lobes 5: crown 
mostly of 5 scales that are usually free at the apex and 
adnate to the anthers on the back, the anthers with an 
inflexed tip or membrane: fr. 2 more or less fleshy fol- 
licle. 

2397. Stephanandra Tanake (X ! 

STERCULIA 

floribunda, Brongn. Fig. 2398. Glabrous, 8-15 ft.: 
lvs. elliptic, with a short point, thick and shining green, 
entire: fils. 12 in. long, of waxy consistency, white or 
cream color, very fragrant, in many umbels, che ¢a- 

lyx one-fourth or less the length of the corolla-tube: 
fr. 3-4 in. long, ellipsoid, glabrous, fleshy, containing 

a4 Z 

2398. Stephanotis floribunda (X 34). 

melon-like seeds which are provided 
with a tuft of hair. Madagascar. 
B.M. 4058. Gn. 21, p. 441 (showing 
a pygmy plant blooming in a small pot and 
not climbing); 46, p. 208; 55, p. 150.) G. 
C. IL. 14:169 (a dwarf variety, the Elves- 
ton); 24:817; 25:137; III. 17:50. R.H. 4 
1874, p. 368; 1885, p. 438, 439.—This is a , 
most useful old greenhouse twiner, bloom- | 
ing in spring and summer. In winter it 
should be kept partially dormant at a tem- 4 
perature suited to carnations (say 50-60°). 
Enrich the soil every year. Propagated 
by cuttings of last year’s growth in spring. ' 
Good seeds are rarely produced under u 
glass. When planted in the open in warm countries, it 
thrives best in partial shade. Very liable to mealy bug. 

S. Thoudrsii, Brongn., from Madagasear, appears to 
be the only other species in cult., but it is not in the 
American trade. It has obovate lvs., fls. in 3’s, and 
sepals about one-third the length of the corolla-tube. 

iene: ae = A 

Stephanotis floribunda is one of the handsomest of 
our warmhouse climbers, blooming in spring and sum- 
mer. In the days when short blooms were used in 
bouquets it was one of the most valuable flowers that 
the florist had, its large waxy umbels having a delicious 
odor. It should be kept about 60° during the winter, 
with less water. In the summer it delights in the tem- 
perature of our warmest houses with plenty of syring- 
ing. When given too much root room it grows very 
rampant and is less inelined to flower. Therefore a 
tub or a border where its roots are restricted is better, 
with an annual top-dressing of good manure. Its great- 
est enemy is the mealy bug, which, if allowed to get a 
lodgment on the plant, is a great pest. Seed pods are 
occasionally seen on the plant, but it is easily propagated 
by cuttings from pieces of the last year’s growth and 
they strike freely in sand. This is also one of the most 
valuable plants for private establishments. When grown 
in a 12- or 15-inch pot or tub and trained on a balloon 
trellis it makes splendid specimens and is often seen at 
our horticultural exhibitions; and when in bloom there 
is nothing finer for the conservatory. Wo. Scorr. 

STERCULIA (Stereulins of Roman mythology, from 
stereus, Manure; applied to these plants because of the 
odor of the leaves and fruits of some species). Ster- 
enlideew, Some 50 or 60 species of tropical trees or 
shrubs, most abundant in Asia, a few of which are 
planted in the southern states and California. Fils. 
mostly polygamous, apetalous, the ealyx tubular, 4-5- 
cleft, often colored; stamens united in a column which 
bears a head of 10-15 sessile anthers; pistil of as many 
earpels as calyx-lobes and opposite them, each carpel 
2- to many-ovuled, the stigmas free and radiating: fr. 



STERCULIA 

follicular, each carpel distinet and either woody or 
membranaceous and sometimes opening and spreading 
jnto a leat-like body long before maturity (Fig. 2399) ; 
seeds l-many, sometimes arillate or winged, sometimes 

hairy. Sterculias have very various foliage, the leaves 
of different species being simple, palmately lobed or 
digitate. The flowers are mostly in panicles or large 
elusters, sometimes large and showy, varying from 
greenish to dull red and scarlet. The species are grown 
mostly for street and lawn trees. The only kinds that 
are generally known in this country are 8S. platanifolia, 
S. diversifolia and S. acerifolia, the last two known in 
California as Brachychitons. All are easily grown from 
seeds. Sterculiaceous plants are allied to the Malvacew. 

i 
2399. Mature follicles or fruits of Sterculia platanifolia, bear- 

ing seeds on the margins. Natural size. 

A. Carpels expanding before maturity into leaf-like 
bodies, exposing the seeds. 

platanifolia, Linn. f. (Firmidna platanifolia, Schott 
& Endl.). JAPANESE VARNISH TREE. CHINESE PARASOL 
Tree. Fig. 2399.  Strong-growing, smooth-barked, 
round-headed tree of medium size, with deciduous foli- 
age: lvs. very large, glabrous, cordate-orbicular, pal- 
mately 3-5-lobed like maple lvs., the lobes sharp- 
pointed: fils. small, greenish, with reflexed calyx-lobes, 
in terminal panicles: carpels 4 or 5, bearing globular 
pea-like seeds.—Said to be native of China and Japan. 
Hemsley admits it to the “Flora of China,” and Sargent 
says in “Forest Flora of Japan” that it is one of the 
several Chinese or Corean trees grown in Japan. 
Bentham, in “Flora Hongkongensis,” says that it is 
nativeto China. Franchet and Savatier, in“ Enumeratio 
Plantarum Japonicarum,” admit it as an indigenous 
Japanese species. Now a frequent tree from Georgia 

south. Excellent for lawns and shade. 

AA. Carpels not becoming leaf-like. 

B. Lvs. all digitately compound, 

fétida, Linn. Tall, handsome tree, with all parts gla- 
brous except the young foliage: lvs. crowded at the ends 
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of the branchlets, of 5-11 elliptic, oblong or lanceolate, 

entire, pointed, thick leaflets: fs. large, dull red, in 

simple or branched racemes, appearing with the tvs.: 
tr. large and woody follicles, glabrous outside, often 

3 in. or more in diam. and containing black seeds the 
size of a hazelnut. Tropical Africa and Asia to Aus- 
tralia,— Grown in southern Florida. In its native coun- 
tries, the seeds are said to be roasted and eaten. 

STEREOSPERMUM 

BB. Lvs. entire or only lobed (compound forms some- 
times borne on S. diverstfolia). 

co, Pollicles pubescent outside and corky inside. 

alata, Roxbr. Large tree, the young parts yellow- 
pubescent, the bark ash-colored: Ivs. large, cordate- 
ovate, acute, 7-nerved: fis. about 1 in. across, in few- 

fld. panicles shorter than the Ivs., and which arise from 
the leafless axils, the calyx tomentose and the segments 
linear-lanceolate: follicles 5 in. in diam., globose, with 
wide-winged seeds. India.—Introd, into S. Florida. 

cc. Follicles glabrous on the outside, 
within. 

acerifolia, PA. Cunn. (Brachychiton acerifolium, F. 
Muell.). BrRacHycHiron. FLAME ‘TREE. Evergreen 
tree, reaching a height of 60 ft., glabrous: Ivs. long- 
petioled, large, deeply 5-7-lobed, the lobes oblong- 
lanceolate to rhomboid, glabrous und shining: fils. bril- 
liant scarlet, the calyx about *4 in. long, in large, showy 
trusses: follicles large, glabrous, long-stalked.  Aus- 
tralia.—A most showy tree when in bloom, and planted 
on streets and lawns in California. Thrives in either 
dry or fairly moist places. 

diversifolia, G. Don (Brachychiton popilneum, R.Br.). 
BRACHYCHITON. Tall tree, glabrous except the fls.: 
lIvs. very various, mostly ovate to ovate-lanceolate in 
outline, often entire, sometimes variously 3-5-lobed on 
the same tree, all parts acuminate: fls. tomentose when 
young, bell-shaped, greenish red and white or yellowish 
white, in axillary panicles: follicles 1!.-3 in. long, ovoid, 
glabrous, stalked. Australia.—Planted in California, 
and commoner than the last. 

Var. occidentalis, Benth. (Brachychiton Gréqorii, 
F. Muell. S. Grégorii, Hort.). Lys. deeply 3-lobed, the 
lobes narrow, sometimes with short lateral ones: fis. 

usually villous 

salmon-color; calyx smaller and more tomentose. West 
Australia. — Offered in 8. California. L.H.B. 

STEREOSPERMUM (Greek; hard seed). Bigno- 
nidacew, About 10 species of tropical trees native to 
Asia and Africa, of which 2 are cult. nS. Fla. and 
S. Calif. They have handsome foliage, which is once 
or twice pinnate, and large bignonia-like flowers of 
pale yellow or pale rose, borne in large, lax, terminal 
panicles; calyx ovoid, open or closed in the bud; corolla- 
lobes 5, nearly equal, round, erisped, toothed or lacin- 
inte: capsule long, terete, loculicidally 2-valved; seeds 
in 1 or 2 series. 

Stercospermum Sinicum seems to revel in the light 
sandy soilof the Florida gardens. Its abundant, large, 
fern-like, crimped bipinnate foliage and its luxuriant 
symmetrical growth combine to make it an object of 
great beauty. It grows toa height of 10 to 12 ft. in one 

season, and if not cut down by a severe freeze it attains 
a height of 20 ft. in two years, provided the soil is 
made rich by a good fertilizer. Planted out in a con- 
servatory in the North it soon reaches stately dimen- 
sions. It is easily raised from cuttings placed in sand. 
S. suaveolens lac the elegance of its congener, and it 
does not sprout as readily after it has been frozen down. 

A. Foliage twice-pinnate: fils. pale yellow. 

Sinicum, Hance. Tree, said to attain 60 ft.: lvs. oppo- 
site, bipinnate; pinnae about 4 pairs, each pinna with 
about 7 Ifts.; Ifts. ovate-lanceolate, 2.x %4 in.: corolla 
pale sulfur, 3 in. long; lobes 1 in. Jong, somewhat 
crisped. Hong hong. 

AA. Foliage once-pinnate: fls, pale or dark purple. 

suavéolens, DC. Tree, 30-60 ft. high: Ivs. 12-18 in. 
long: Ifts. 7-9, broadly elliptic, acuminate or acute, 5 
x3 in.: panicle many-fld., viscous, hairy: fls. 1/4 in. 
long; lobes crisped-crenate. India. 

H. NEHRLING aud W. M. 
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STERNBERGIA (after Count Caspar Sternberg, a 

botanist and writer, 1761-1838). Amarylliddcer, A 

genus of 4 species of low-growing hardy bulbous herbs 

from eastern Europe to Asia Minor, with strap-shape 

or linear leaves and bright yellow crocus-like flowers. 

Perianth regular, erect, funnelform; stamens inserted 

on the perianth-tube ; filaments long, filiform; anthers 

dorsifixed, versatile: fr. fleshy, scarcely dehiscent; 

seeds subglobose. The bulbs should be planted rather 

deeply, about 6 inches. J. N. Gerard si of their cul- 

ture in G.F. 10:158 that they require a rather heavy soil, 

in asomewhat dry, sunny position where they will be well 

ripened in summer. 

STERNBERGIA 

2400. Sternbergia lutea ( 14). 

A. Fls. aud les, appearing together. 

B. Blooming in fall. 

lutea, Ker-Gawl (Amargllis Ittea, Linn.). Fig. 2400. 

Bulb about 1% in. through: lvs. 6-8 to a bulb, strap- 

shaped, becoming 1 ft. long: fis. yellow, 1+ to a bulb; 

tube less than 14 in. long; perianth-segments about 1% 
in. long. Mediterranean region of Eu. and Asia. B.M. 
200. Gn. 44, p. 365; 47, p. 114. G.C. IL. 18:21. 

BR. Blooming in spring. 

Fischeriana, Roem. Ilas the habit of S. lutea, but 
differs in season of bloom and stipitate ovary and cap- 
sule. Wm. Watson says (G.F. 8:144) that the fis. are 
a brighter yellow and as large as the largest forms of 
SN. lutea. Caucasus. B.M. 7441. 

VA. Fils. and lus. appearing at different seasons, 

B. Les. linear: fls. small. 

colchiciflora, Waldst. and Kit. Bulb about % in. 
through: Ivs. appearing in spring, 3-4 in. long: fis. yel- 
low, in fall; segments about 1 in. long by 2 lines broad. 
ast Europe, Asia Minor. BR. 25:2008, 

BB. Ls. 

macrantha, J. Gay. Bulb globose, 11. in. through, 
with along neek: Ivs. becoming 1 ft. long, nearly 1 ‘in. 

wide, fully developed in June: tls. bright yelow, 3-5 in. 
aeross; segments about 1 in. broad. October. Asia 
Minor. G.C. TEL. 23:97. Gn. 47:1001. B.M. 7459.—A 
handsome spec F. W. Barebay. 

strap-shaped: fls, large. 

STEVENSONIA (named after one of the governors 
of Mauritius). Palmacee. A monotypic genus of tropi- 
cal palms from the Seychelles. Tall trees, spiny through- 
out or at length nearly smooth, with ringed caudex: lvs 
terminal, spreading-recurved, the enneate-obovate blade 
convex, bitid, oblique at the base, plicate-nerved, the 
inurgins split, segments deeply eut, the mid-nerves and 

nerves prominent, sealy beneath; petiole plano-convex; 
sheath deeply split, scaly, spined; spudix erect; pe- 
dunele long, compressed at the base: branches thiek- 
ish: spathes 2, the lower one persistent, prickly, the 
upper one smooth, woody, club-shaped, deciduous: fr. 

ellipsoidal, small, orange- colored. For culture, see 
Palm. 

grandifolia, Duncan (Phanicophorum Sechellarum, 
H. Wendl,). Caudex 40-50 ft. high, very spiny when 
young, less so when old; petiole 9-18 in. long, pale 
ercen;, blade cuneate-obovate, Seychelles. TH. 12:433. 

G2: «Gm 23% 20, B.M. 7 pp. 7 JARED G. SMITH. 

STILES 

STEVIA. For the Stevia of florists, see Piqueria. 
True Stevias are described in horticultural literature, 
but it is not known that any of them are now in the 
American trade. 

STEWARTIA. See Stuartia. 

STICK-TIGHT. Vernacular for burs of Cynoglossum, 

STIGMAPHYLLON (Greek, stigma and leaf; refer- 

ring to the leaf-like appendages of the stigmas). Some- 
times written Sligmaphyllum. Malpighiacee. About 

50 species of tropical American woody vines with usu- 
ally opposite, entire to lobed, petioled leaves and yellow 
flowers in axillary, peduncled umbel-like cymes: calyx 
5-parted, 8-glandular; stamens 10, of which 6 are per- 
feet and 4 antherless or deformed; styles 3; stigmas 
produced into leat-like or hooked appendages : ovary 
3-loculed, 3-lobed. 

ciliatum, A. Juss. A tender woody twining vine: lvs. 
evergreen, smooth, opposite, cordate, ciliate: fls. bright 
yellow, large, in peduncled axillary clusters of 3-6. 
P.M. 15:77. Gn. 33:637.—Apparently the only species in 
the trade and possibly the most handsome of the genus. 
G. W. Oliver says that S. ciliatum is one of the best 
medium-sized vines for outdoor trellis work. For pot 
culture it is of little service and thrives in the green- 
house only when planted out. September is the best 
month for propagation. On outdoor plants much of the 
wood is useless for this purpose, being thin and soft. 
Choose the wood made early in the season; a heel or 
joint is not necessary; root in bottom heat and carry 
through the winter in the greenhouse as small plants. 
Ernest Braunton says of its culture in §. Calif. that 
it must have shade, protection from dry or hot winds, 
and an open soil. Under the right conditions it flowers 

adimirably. F. W. Barcuay. 

STILES, WILLIAM AUGUSTUS, journalist, editor 
and park commissioner, was born March 9, 1837, at 
Deckertown, Sussex county, in northern New Jersey, 
and died Oetober 6, 1897, in Jersey City, N. J. His 
grandfather settled on a farm near Deckertown in 
1819, where his father, Edward <A. Stiles, in 1833 
founded Mount Retirement Seminary, a successful 
school of the highest rank during the following thirty 
years. Here William A. Stiles received his early educa- 
tion; as a boy he showed great love for class i 
ture and unusual proficiency in music and mathematics. 
He was distinguished as a student at Yale, graduating 
in 1859 in aclass whieh included many men who have 
since attained high rank in publie affairs. Prevented 
from taking up the profession of law by constitutional 
weakness and defective eyesight, his many-sided na- 
ture found expression in diversified activities. THe 
was in turn a teacher, assistant superintendent of 
public schools, surveyor on the Pacific coast, writer of 
political articles, secretary of the Senate of New Jersey, 
actuary of a life insurance company, and gauger in the 
New York custom house. During a long period of ill- 
ness and almost total blindness he acquired systematic 
knowledge of plant-life from readings by his sisters, 
and this gave impulse toward subsequent study on 

broader lines. He brought together many rare and 
choice species of plants, and made interesting experi- 
ments on the farm. Love of nature was henceforth a 
dominant force with him. His articles in the daily 
press of New York on the various interests of country 
life attracted wide attention, and led to his appointment 
us an editorial writer of the New York Tribune, a rela- 
tion which continued throughout his lifetime. In 1883 
he became agricultural editor of the Philadelphia Press. 
Keenly interested in introducing scientific discoveries 
and improved methods into general practice, he estab- 
lished relations with the foremost agriculturists abroad 
and at home, and made his department a useful and 
valuable exponent of the best knowledge of the time. 
Ilis masterly conduct of the page during the next five 
years set a high standard for journalism in this field, 
and established his reputation as a specialist in agri- 
culture and cognate subjects. On the founding of 
“(Garden and Forest” in 1888, William A. Stiles was 

invited to be the managing editor. For nearly ten 

7 



STILES 

years, to the close of his life, he devoted himself to 
this journal through vigorous editorial writing and 
management, and steadily maintained the high char- 
acter of the most able and influential periodical in 
American horticultural journalism. His ripe scholar- 
ship, sound judgment, masterly use of English, and 
persistent energy, all contributed to the success of this 
part of his lifework, and his profound, sympathetic 
understanding of contact with nature as a human and 
spiritual need, characterized all his activities. For 
many years he rendered conspicuous service in working 
for the establishment of small parks easily accessible to 
the poor, and for the wise conduct of the larger parks 
and their preservation from invasion and despoilment. 
His special ability and influence reecived publie recog- 
nition in 1895, When he was appointed a park commis- 
sioner of New York city, a position in which he 
rendered signal and valuable service until the time of 
his death. William A. Stiles was unmarried. He had 
a fund of inimitable wit and humor, and was the warm 
and honored friend of the best men and women in the 
communities in which he lived. M. B. Covustoy. 

STILLINGIA (after Dr. Benj. Stillingfleet, an Eng- 
lish botanist). Luphorbideew, About 15 species of 
herbs or shrubs from North and South America with 
alternate, stipulate leaves and small, moncecious, apeta- 
lous flowers in terminal spikes. The genus is closely 
allied to Sapium, but differs mainly in the fruit, which 
in Stillingia is of 2-3 dry l-seeded ecarpels with no cen- 
tral axis remaining after dehiscence but with a large, 

3-horned receptacle, while in Sapium the 
dehisees by splitting down the back of each fruit 

earpel, leaving a 3-winged central axis to which the seed 
is for a long time persistent: 
also wanting in Sapium. 

sylvatica, Linn. QveEEN’s DevieHtT. A half-hardy 
perennial herb with a woody root: stems clustered, 
2-3 ft. high: lvs. pumerous, very short-petioled or sessile, 
linear-lanceolate to obovate, obtusely serrate: tls. yel- 
lowish, in terminal spikes. Spring to fall. Southern 
stat According to Mueller’s “Select Extra Tropical 
Plants.” the root is extensively used for its emetic and 
purgative properties. C.D. Beadle reports that the 
plant has stood a temperature of —9° at Biltmore, 
N.C. The plant grows readily from seed, but does not 
bear transplanting well. 

the large receptacle is 

For 8. sebiferum, see Sapium sebifernm 

W. BareLay. 

STIPA (Greek, stipe, tow; in allusion to the plumose 
awns of one of the origiual spec jes), Graminen.  - 
large genus of about 100 species, throughout the world 
except the colder parts. They are particularly charac- 

istie of the plains, savannas and steppes. The long, 
sharp-pointed awns of so1 species are troublesome or 
even dangerous to stor especially sheep, on account 
of their tendency to work thr: vugh the skin and into 
the vital organs. Perennial grasses with narrow inyo- 
lute leaves and loose panicles: spikelets 1-fld.; empty 
2 membranaceous, longer than the indurated f1.- 
glume; fl.-glume with a sharp hairy callus below and a 
stout persistent twisted awn abov At maturity the fl.- 
glume falls away from the empty glumes. Tue species 
here mentioned are cultivated for ornament, including 
the making of dry bouquets. 

pennata, Linn. FEATHER 
bunches: emp ty glumes narrowed into awns an inch or 
more long: in. or more long; awn a foot or 
more long, lower by smooth and twisted, the upper 
very plumose, giving the panicle a very feathery orna- 
mental appearance. Steppes of Europe and Siberia. 
Gn.-9,-p..199.. V. R.H. 1890, p. 489. 

elegantissima, Labill. Stems 2-3 fect, ereet from a 
orizontal rhizome: lvs. narrow and erect: panicle 

very loose, 6-8 in. long, very plumose: spikelets 4-6 
i awn 1'4 in. long. Thrives in sandy soil. 

Grass. Culms ft. in 
q 

Australia. 

tenacissima, Linn. Esparto Grass. Culms 2-3 ft.. 
in bunches: lvs. narrow, smooth, cylindrical, elongated: 
panicles contracted, cleft: tl.-glume awned between 
teeth; awn 1-2 in. Spain and North Africa. The lvs. 
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furnish fiber from which are made ropes, mats, 
ete. In Africa it is called Halla or Alfa. 

spartea, Trin. Poreturine GRAss. Culms 2-3 ft., in 
bunches: panicles contracted; empty glumes broad, 
nerved, about 1's in., tapering to a slender point: f1.- 
glume nearly 1 in.; awn usually about 6 in. long, the 
lower half ereet, pubescent and strongly twisted, the 
upper half bent to one side, rough. Illinois to Cali- 
fornia. 

capillata, Linn. Similar to 8. spartea: flowers more 
numerous but smaller in every way: fl.-glume about 1, 
in. long; lower part of awn only minutely pubescent, 
and the upper or bent portion sinuous. Vlains, Europe. 

A.S. Hirencock 
ST. JOHN’S WORT. Iypericum. 

pauper 

STOBAA (after D. Stobeus, a Swedish 
Linneus). Composite. This genus is 
Bentham and Hooker under Berkley: About 70 spe- 
cies of South African herbs or somewhat shrubby 
plants, commonly with aspect of thistles as to the foli- 
age. Lys. usually decurrent, dentate, pinnatitid or pin- 
natisect, the lobes dentate and spiny: heads small to 
large, solitary or somewhat corymbose; rays usually 
yellow. y 

patron of 
included by 

purpurea, DC. (Berkheya purploea, Benth. & Hook.). 
high: 

spiny on 
stem- 

A halt-hardy, probably biennial plant 2-3 ft. 
lower lvs. about 1 ft. long, irregularly lobed, 
the margins, cottony beneath, dark green above: 

Ivs. smaller, long-decurrent: fl.-beads 3 in. aero 
ple to white, resembling a single dahli G.CLIs 261. 
—To be recommended for growing with half-hardy al- 
pines. It can be wintered in a coldframe. Prop. by 
seed and division. F. W. Barcuay. 

STOCKS (for botany, see Matthiola, Fig. 2401; also 
compare Fis , 1377 and 2402) are divided into 
two groups, Summer and Winter Stocks. The former 
are annuals and therefore bloom in the first summer; 
the latter are biennials and bloom in the second year, 
or, if sown very early, late in the fall or the winter of 
the first year. Fall or intermediate Stocks are between 
these two groups; they bloom profusely in the autumn. 

The seed of the Summer Stocks, or, as they are com- 
monly ealled, *Ten Weeks’ Stocks,” is sown from the 
end of February until April, mostly in a lukewarm hot- 
bed, whieh must be sunny and well aired. Good clean 
garden soil, well mixed with sand and free of manure, 
is the proper soil for sowing the seed in. The seed will 
germinate in 6-10 days, the light-seeded sorts germinat- 
ing quicker than the dark-seeded kink Air must be 
admitted as soon as the seeds have sprouted, a great 
deal in warm weather and less when the weather is raw, 
until finally the sash can be entirely removed during the 
day. If the seedlings need water it should be given in 
the morning, so that they are dry at night. If the sun 
is hot the seedlings must be shaded. If the seed is to 
be raised from pot-grown plants a good, well-matured, 
sandy garden soil should be used which contains an 
admixture of well-rotted sod or the soil taken from 
river bottoms. The pots are about 6 inches high, with 
a diameter of 7 inches. When they show their fourth 
leaf the seedlin are planted firmly into these pots 
with a dibber, pots being well filled with the above 
soil; care should be taken that the roots are inserted 
vertically. From 6 to 8 plants are put into such a pot 
These pots are then placed on sunny stages, usually 
protected by tilt-roofs. The development of the plants 
depends now principally on careful watering, which is 
done mostly with watering pots and at the beginning 
with a fine spray attached to the spout of the watering 
pot. After a crust has formed on the top of the soil, 
the spray is discontinued and the pots are watered with 
the pipe of the can. This watering is done at night dur- 
ing warm weather and in the morning when the weather 
is cold. Very little watering is done in continuously 
cloudy or rainy weather. The watering of the Stocks is 
the most particular and important part in the cultiva- 
tion in pots, for if due care is not exercised a white 

maggot will make its appearance while the plants are 
in bud and destroy the roots. The common flea-beetle 



2401. Double Stock, Matthiola incana, var. annua (% }3). 

is another of the enemies of Stocks; this often appears 
in large numbers and eats the leaves of the young 
plants. Frequent syringing with water is the only 
remedy found so far against these pests when they 
infest Stocks. 

After the plants have been in bloom for some time the 
double-flowering specimens are cut out and the water- 
ing is continued carefully until the seed-pods which 
form on the single plants show indications of ripening, 
which is in October. The plants are then pulled and 
tied in bundles, which are hung up in dry sheds until 
the middle or the latter part of November and Decem- 
ber, in which time the seed fully matures in the pods. 
Now comes the most important part of seed-saving of 
Stocks. The bundles of plants are taken down, the 
roots and part of the stems cut off, and the stalks are 
taken in hand by expert gardeners, who sort them, for 
common seed and also for the seed stock. The pods in- 
dicate by their shape, size and form whether the seeds 
contained therein will produce a high percentage of 
double flowers the following year, and the selection is 
done with care. The seed that will go on the market 
ean be vastly improved by the removal of “wild” pods, 
which contain seeds that produce nothing but single 
flowers. The seeds are removed by hand from the 
pods, mostly by women and children. Capp Cropp. 

The double-flowered varieties of Muatthiola ineana, 
var. annua, commonly known as “Ten Weeks’” or 
“Summer Flowering Stocks,” are among the most fra- 
grant and pleasing of common garden annuals. They 
are readily raised from seed sown in a gentle hotbed 
about the first week in April, keeping them close for a 
few days until germinated, gradually inuring them to an 
abundance of air as they increase in size, and finally, 
towards the end of May, transferring them to the flower 
garden or border where they are intended to flower, 
choosing a dull or showery day for the purpose. 

The varieties of Mf. incana, though perennial in their 
native habitat, are best treated here as annuals, and are 
well worth growing as pot-plants, either for cutting or 
the decoration of the conservatory during the winter 
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2402. Wallflower—Cheiranthus Cheiri, for contrast with Steck, 

with which it is often confounded (X 14). 

The flowers are yellow or copper-colored, and the leaves thin- 
ner, narrower and more acute than those of the Stock. 

and early spring months. They are known in the trade 
in this country as “Boston Florists’ Stock,” “Princess 
Alice,” “Cut-and-come-again,” “East Lothian” and 
“Brompton Stocks.” Though they are as readily propa- 
gated from seed as the “Ten Weeks’ Stocks,” they 
require a much longer period of time to grow; there- 
fore, those intended for early winter flowering should 
be sown in June, while those intended for spring flower- 
ing should be sown about the middle of August. Filla 
number of 3-inch pots with sifted loam and plant about 
three seeds in each pot; place them in a close shaded 
frame till germinated; as soon as they commence to 
grow reduce the seedlings tO one in each pot. They 
must not be allowed to suffer for water at any time or 
they will lose their leaves. As soon as the pots are 
fairly well filled with roots (though they must not be- 
come potbound), they should be shifted on into larger 
sizes until they reach a 6- or 7-inch pot. The soil best 
suited to them is a rich, heavy loam. As soon as the 
plants show signs of flowering they are greatly benefited 
by an occasional watering of weak liquid cow or sheep 
manure water. Those sown in June should be grown 
outside until the approach of cold weather, when they 
should be transferred to the house where they are 
intended to flower, while those sown in August should 
be grown on in coldframes until very cold weather sets 
in, when they should be placed in a cool-house, keeping 
them at a temperature of about 45°. Stocks while grow- 
ing in the greenhouse are very subject to the attacks of 
green- and black-fly; they should, therefore, be fumi- 
gated at least once in two weeks, or should have tobacco 
stems placed among the pots. 

Seed of both Mf. annua and M. incana is imported 
from Germany, principally Erfurt and Quedlinburg, 
where plants are specially grown for seed which will 
produce double flowers (see Gardener's Chronicle, 1866, 

p. 74; also Dr. M. T. Masters’ Vegetable Teratology 

Appendix). Epwarp J. CANNINa. 
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STOCK, TEN WEEKS’. 
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see Stocks und Matthiols 
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STOCK, VIRGINIAN. Malceomia maritima, 

STOKES’ ASTER. See Stokesia. 

STOKESIA (Jonathan Stokes, M.D., 1755-1831, Eng- 
lish botanist). Composite, Srokes’ ASTER is one of 
the rarest, choicest and most distinet of American 

hardy perennial herbs. It is a blue-d. plant about a 
foot high which at first glance has points in commen 
with China asters, centaureas and chicory. The leads 
are Jor 4 in. across in cultivation. The marginal row 
of flowers is composed of about 15 ray-like corollas, 

which have a very short tube at the base and are much 
broadened at the apex and cut into 5 long, narrow strips. 

Stokes’ Aster is hardy as far north as Rochester, 
N. Y., and Boston, Mass. Probably many persons have 
been deterred from trying it because it is native only to 
South Carolina and Georgia, and because it is con- 
sidered a greenhouse subject in some standard works 

on gardening. Thefact that it is found wild in wet pine 
barrens is also deceptive, for the roots, as Woolson and 
Keller testify, will decay if wate ands on the soil in 
winter. Moreover, the plant has been praised by 
Meehan for its drought-resisting qualities. Stokes’ 
Aster should be planted in a well-drained, sandy loan, 
not in cold and heavy clay. It blooms from August 
until hard frost. According to Chapman, the heads of 
wild specimens are only an inch across, but the size of 
beads in cultivated plants is stated by many horti- 
cultural experts to be 3-$in. across. J, B. Keller writes 
that Stokes’ Aster is frequently used for cut-flowers. 
In the wild the heads are few iu a cluster or solitary; in 
cultivation a good branch sometimes bears as many as 
9 heads. No double form seems to have appeared. 

Generie characters: heads many-tld.: marginal fis. 
much larger, deeply 5-cut: involucre subglobose; outer 
bracts prolonged into a large, leafy, bristly-fringed ap- 
pendage: akene $-t-angled, smooth: pappus of 4-5 
thread-like, deciduous scales. 

cyanea, L'Hérit. Stokes’ ASTER. Fig. 2403. Much- 
branched, hardy perennial herb, 1-2 ft. high: branches 
often purplish: Ivs. lanceolate; radical ones entire, 
tapering at the base into long, flattened stalks; cauline 
lvs. gradually becoming sessile, the uppermost with a 
few teeth near the base and half-clasping: fls. blue or 
purplish blue, 3-4 in. across. Jet. : Gans. es 
B.M. 4966, Mn. 21. Raby, 1563211, W.M. 

STONECROP. See Sedum. 

STORAGE. Various ideals are confused under the 
denomination of storage. There are two kinds of 
storage: (1) Common or non-refrigerator storage, em- 
ployed mostly for holding perishable commodities tem- 
porarily; (2) cold storage, in which low and even 
temperatures are maintained by some refrigerating pro- 

The common storage, without refrigeration, may 
be again divided into two species: («) the storage may 
be only a temporary halt, or a half-way station, on the 
way to the shipping point, and where products are kept 
for a day or are sorted and packed; (?) it 
may be a storing of products that are wait- 
ing for improved market conditions, and in 
which an effort is made to maintain a rela- 
tively low and uniform temperature. In 
this latter kind of storage, the low temper- 
ature is usually secured (1) by means of a 
cellar or basement building; or (2) by 
means of controlling air-currents and venti- 
lation. This second type of storage, under 
favorable conditions, reaches approximately 
the same efficiency as temporary cold storage. 

A few spe examples will illustrate 
some of the ideals and the means of at- 
taining them. F 2404 shows a cellar storehouse, 
such as is used by nurserymen. Sometimes these build- 
ings are employed for the storing of apples and other 
products. Usually the floor is two or three feet below 
the level of the ground. 

cess. 
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The house shown in Pig. 2405 is built on a side hill, 

and the basement or ceilar is used for the storage of 
grapes, the first floor is used for packing, and the 
second floor or attic for the storage of baskets, erates, 

and the like. This building measures 25x60 feet over 

2403. Stokesia cyanea | - 

all. The foundation walls are 24 inches thick, and the 
cellar is provided with ample ventilation by several 
outside windows, and also by means of a chimney 
that runs from near the middle of the cellar up 
through the roof. The floor is of earth. By means of 
careful attention to ventilation, this cellar can be kept 
at 50° or below during September and October, and is 
frost-proof through the winter. The windows are pro- 
vided with close-titting screens to keep out rats and 
squirrels, This Nar will easily hold fifty tons of 
grapes in the picking trays. The first floor is divided 
into two rooms, the front one being a packing-room 25 
feet square, and the back room a storage and shipping 
department 25x35 feet. This front paecking-room is 
provided with heat and is lighted by seven large 
windows. The floor above the cellar is double and 
made of 174-inch matched pine, with an abundant air 
space between the two layers. This, therefore, pro- 
tects the cellar from sudden fluctuations of tempera- 
ture. The building is also shaded, especially from the 
afternoon sun, by large trees. This building can be 
erected in New York for about $1,200. It bas 18-foot 

2404. A half-cellar storage. 

posts, a tin roof, the two rooms in the first floor ceiled 
with pine, but the top floor not ceiled. 

An apple storehouse in Grand Isle, Vt., is shown in 
Figs. 2406 and 2407, and is deseribed by Waugh (Bull. 
55, Vt. Exp. Sta.) 
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“The fruit house is built on high and dry ground. 

The cellar was three feet, and dirt taken from this was 

used to bank up around the wall. The wall is solid 

stone and mortar, is 5 feet high, 2% feet wide at the 

pottom, and 2 feet at the top; 2-inch plank for sills on 

this, bedded in mortar, doubled so as to break joints: 

2 by 4 studding above this; outside of studding matched 

pine, then paper, and then clapboards, painted; in 

middle of studding, lath and plaster; inside of studding, 

matched pine, then paper, and then Js-inch sheathing, 
painted. This gives two hollow walls, or dead-air 

spaces. For ventilating, there is one ventilator from cel- 

lar to the observatory on top of building, which has 

four large window frames, with blinds, but no tight 

windows. The ventilator opens into both storage rooms. 

We have three 18-inch windows on east and west sides 

of building in the cellar, and three large windows in 

west side, next to storeroom. Both floors are double, 

with paper between, and the second room is ceiled over- 

head with matched spruce, and painted. The two win- 
dows on east side show in cut, with the outside doors.” 

The following sketch of a home storage plant is re- 

printed from Bull. 74, W. Va. Experiment Station, by 
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at either side of the building, with the storage room 
between and below the ice rooms. See plan of such an 
arrangement in Figs. 2408 and side elevation in Fig. 2409, 

«The stone wall must have a lining in order to pro- 

vide a dead-air space between it and the storage room, 
This can be secured by placing 2x4 studding against 
the stone wall, covering this with a durable waterproof 
paper, placing l-inch strips outside of this and covering 
all with flooring. This will give two small air spaces 
between the stone or brick wall and the storage 
chamber. See Fig. 2409, cross section of such a wall. 
The ice chambers should extend the whole length of the 
building or storeroom. They may be as narrow as six 
feet, but eight feet will increase their capacity and cool- 
ing power. The floors in these rooms should be made 
of metal overlaid with 2x4’s set on edge, the metal 
floor so arranged as to allow a free passage of air from 
the ice chamber into the storage room. As cold air 
naturally falls the slat floor in the second-story ware- 
room will give direct circulation into the lower ware- 
room, and both be cooled in consequence. The floor 
structure must be strong and well braced so as to carry 
the heavy load placed upon it. Heavy staging carrying 

2x12 joists 18 inches apart, and floored 
with 2x 4’s one inch apart, will give am- 
ple support for the ice chambers and 
second-story wareroom. The roof to 
the second-story room should be built 
so as to make it as near a non-conduc- 
tor of heat as possible. Dead-air spaces 
are the cheapest and most easily con- 
structed non-conductors. This is essen- 
tial in the ceiling, as it has the double 
duty to perform of holding the cold in 
and keeping the heat out. <A large, 
well-ventilated attic space should be 
provided and, if possible, a shingle or 
slate roof used in place of metal. The 
ceiling in the second story must be pro- 
vided with ventilator shafts carrying. 
good dampers so that perfect ventilation 
can be secured during cold weather. 
Provision should be made the winter 
before for sufficient ice to cool the ware- 
rooms each fall before the fruit is 
brought in from the orchard. This will 
necessitate the construction of a reser- 

2405. Grape storehouse, with packing-rooms on first floor, New York. 

L. C. Corbett: “In localities where field stone are 
plentiful, a satisfactory, durable and moderate - cost 
house can be built in the form of a bank cellar by using 
these stone in cement, making a grout wall. Such a 
wall can be constructed by unskilled workmen if prop- 
erly laid out in the beginning. The plan to follow is to 
use broad 2-inch planks, held in place by substantial 
staging to form a box having a width of the thickness 
of the desired wall—say 18 or 22 inches. Into this box 
lay the dry stones, arranging them somewhat if large, 
but if small they may be thrown in with a shovel. Put 
in a layer 6 to 10 inches thick, then pour in thin mortar 
composed of good lime and cement until the box is filled 
sufficiently to imbed the stone. Repeat the operation, 
moving the planks upwards as the mortar sets until a 
wall of desired height has been built. Silo walls have 
been built in this fashion which were 22 feet tall, and 
were as solid as one continuous stone when completed. 
The mortar must be thin and rich in lime or cement. 
Lime will answer, but it is slower to set than cement, 
and for that reason less desirable. Such a wall can be 
built for about one-half the cost of the ordinary rubble 
wall, and will answer in every way as well. 

ing the temperature of the house as much as pos: 
Sewer pipes leading for some distance under ground 
and provided with proper stops or dampers can be very 
effectively used to assist in reducing the temperature 
during frosty nights. In addition to this the second 
story of the house should be provided with one or two 
ice rooms, according to the width of the house. The 
writer is inclined to favor two narrow ice rooms, one 

voir and ice house with capacity suffi- 
cient to fill the ice chambers. It is not 
advisable, in the writer’s judgment, to 

use the ice chambers as ice houses for storing ice; they 
are merely ice chests to be used to cool the warerooms 
and fruit as it comes from the orchard. Consequently 
they can be made much smaller than would be neces- 
sary were they to serve the double purpose of cold 

chamber and ice house.” 
Many small storage houses, located near railway sta- 

tions, are now to be seen in the fruit sections of the 
country. One of these is shown in Fig. 2410. In store- 
houses, apples are usually stored in barrels that are 
piled on their sides. Fig. 2411. It is a common practice 
to re-sort apples in storage. Fig. 2412. L. H. B. 

Refrigeration or cold storage is the name given to the 

preservation of perishable products, such as fruits and 

other organic foodstuffs, at a temperature so low as to 

arrest the action of ferments and mould, and yet not low 
enough to destroy the flavor or cellular structure of the 

material so stored. 
This proce of preserving organic substances has 

been known since the earliest civilization, and while it 
was used to a limited extent in those localities where 
an abundant supply of natural ice was available, the 

process did not come into general use until the machin- 

ery for producing artificial cold and artificial ice was 

perfected. Various principles have been employed in 

tho development of this machinery, but all have in- 

volved the fundamental idea of the condensing of a gas 
and the heating of it on again expanding, when it takes 
up the latent heat of compartments in which such 

expansion takes place. For this purpose carbon anhy- 

drate and ammonia anhydrate have chiefly been em 

ployed. After the cooling has been effected by artificial 
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means or by ice, cold storage can only 
be accomplished by maintaining a de- 
sired temperature over a long period. 

In order to secure this, the compart- 
ments in which the products for storage 
are to be held must be as perfectly in- 
sulated from outside heat as possible. 

Successful experimental refrigeration 
by mechanical Means was accomplished 
as early as the middle of the eighteenth 
century, but no successful commercial 
application of cold storage Was made un- 
til after the invention of Lowe's “car- 
bonie acid” machine in 1867, although 
the present growth of the industry is 
due to the invention of the ammonia 
compression machine by Professor Carl 
Linde in 1875. 

The process was first extensively ap- 
plied to the preservation of meats, fish, 
ete., but as early as 1881 the Mechanical 
Refrigerating Company of Boston opened 
a cold storage warehouse, which marks 

the beginning of mechanical refrigera- 
tion as applied to horticultural products. 
Other companies were then organized, 
until now there are about 1,200 refriger- 
ating plants in the United States, of 
which about 600 are used mostly for 
hortieultural products. Foreign coun- 
tries are now following the example of the United 
States, and London, Liverpool, Glasgow, Paris and 
other European cities offer facilities for storing such 
products. In the United States, Chicago the great 
center for fruit storage, single firms holding as many as 
100,000 barrels a year. Apples are the principal storage 
fruit, good winter sorts holding their form, color and 
flavor better than any other commercial fruit when held 
for long periods in cold storage. Another reason why 
the apple is a favorite in cold storage is that people use 
it continuously over a long period. A good apple is 
always arelish. The apple, too, is the fruit which best 

the producer to hold in cold storage. 
From the nature of the case, mechanical refrigeration 

will usually be confined to transoceanic trade, and to 
cities and towns where the principal business of the 
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2406. Apple storehouse in Vermont. 

refrigerating machinery will be the production of ice 
for commercial and domestic use, the cold storage 
warehouse being a side issue to ice-making. The 
fruit-grower who wishes to avail himself of the ad- 
vantages of cold storage must either ship his product 
to the city or depend upon natural ice to reduce the 
temperature of his warehouse. If he is in a climate 
where a supply of natural ice is available, his most 
economical plan is to make provision to use it. If in 
the far South he must own an ice plant or purchase 
artificial ice. 

To suecessfully handle peaches and plums in car- 
lots, one must nowadays have a supply of ice in order 
to avail oneself of the best service of the Fruit-Growers’ 
Express or other lines The cars come iced, it is true, 
but before starting them on their journey it is safest for 
the grower to have a sufficient supply of ice to fill the 
pockets of the car 

To hold apples from harvest time until the over- 
supply of the season shall have been removed, requires 
storage rooms artificially cooled to a temperature sufii- 
ciently low to check the process of ripening, which is 
in reality the conversion of the starch of the imma- 
ture fruit into sugar. As long as the starch remains 

as such, fermentation and decay cannot 
act, but as soon as sufficient water and 
heat are added to convert the starch 
into sugar, ripening proceeds until fer- 
mentation and decay complete the work. 
The object of cold storage, then, is to 
cheek the ripening process, or, if the 
fruit is ripe, to maintain a temperature 
sufficiently low to check fermentation. 

To be Jull length R= O" from centers Theoretically, then, green or immature 

2'~ 0° from centers 

3x4 

SS fruits will keep better than ripe ones. 
(Olen Green fruits should keep as well at 36° 

as a ripe fruit at 32°, and this is in ac- 
cord with experience. 

To successfully hold fruit in cold stor- 
age, three conditions are essential: (1) 
a low temperature; (2) an even tempera- 
ture, and (3) sufficient moisture to pre- 

To be spliced CA Fl 
vent shrinkage, thus keeping the fruits 

= Cedar 

plump and crisp. Even in storage 
rooms in which the humidity of the air 
remains saturated, as indicated by the 
ordinary wet- and dry-bulb thermome- 
ter, considerable loss of moisture will 
take place from fruits stored in crates or 
open bins, while much less is lost by 
those stored in tight receptacles. Indi- 

Structural details of the building shown in Fig. 2406. 

vidual Baldwin apples under observation 
ina room at 32° F., from January 4 to 
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4 
of 

as follows: Open shelves, 5 April 20, showed los 
grams; in sealed cans, .602 grams; or a difference 

4.762 grams in favor of the sealed cans. This at 
least suggests the possibility of checking loss in weight 
by the use of non-porous storage receptac Barrels 
do not have any marked effect in checking this loss, 
as fruits stored in headed and open barrels differed 
only one-half pound in amount of loss during a period 
of 147 days, the total loss being 4% pounds on a barrel 
of 189% pounds weight when placed in storage. 

The efficiency of a cold storage house depends more 
upon the construction of the walls than any other single 
feature. Perfect insulation is the ideal mark at which 
to aim. The more perfect the house in this respect, the 
less wear upon the machinery when refri ating appa- 
ratus is used, and the greater the economy in ice when 
ice is used. To accomplish this, non-conductors of heat 

Room 

Joe Room 

Basement 

Storage 
oe 

Receiving 
Ream 

2408. Plan of a home-built iced storehouse. 

First floor in upper cut; basement in lower cut. 

should be used as far as possible in the details of con- 
struction. For this purpose brick is superior to stone, 
and wood is a better non-conductor than either. For 
permanence, however, efficiency in this respect must be 
sacrificed. But as confined air may be better than an arti- 
ficial substance, multiplying the layers or partitions 
in a wall “dead spaces” can be iner d and nearly 
perfect insulation secured. For the practical orchardist, 
however, cost must be considered, and if wood and pa- 
per can be made to take the place of brick at a suffi- 
ciently less cost, permanence may be overlooked. This 
ean be done, and with these cheap materials very satis- 
factory results obtained. After proper insulation comes 
ventilation. With ice-cooled houses advantage should 
be taken of all as ance which nature can lend. With 
proper ventilating shafts for carrying off heat and mois- 
ture and ample subterranean pipes arranged to admit 
chilled air from naturally cool places such as ravines, 
the temperature of the house can be greatly lowered 
during frosty nights, and the store of ice husbanded to 
that extent. During the winter months outside cold can 
be admitted and housed up to maintain a low tempera- 
ture far into the summer. The cold storage of apples 
has now grown to be such an important factor in the 
markets that reports are made from time to time to give 
an idea of the quantity of fruit available, and to be used 
as rational basis for fixing the selling price of apples at 
any given season. 

The following figures, as reported by the National 
Apple Shippers’ Association, will serve to show, not 
only the method, but the magnitude of the storage busi- 
ness as well: 
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Common storage. Cold storage, 
Year. Barrels. Barrels, 

December 1, 1898 400,000 800,000 
December 1, 18 634,500 8.750 

December 1, 10U0.. 792,000 

The following table, which gives the range of prices 
paid for apples trom the eud of the picking season to 
the end of the storage season for the years 1896 to 1900, 
inclusive, is compiled from the weekly market reports 
on the Baldwin apple for New York city as published in 
the American Ayricullirist: 

Season of —————_,, 
Month. 1896-7. 1897-8. 1808-9, 

Nov. 1... « $1.00 $1.50 to $2.00 $2.50 to $2.75 
Dee. 1 .85 to $1.00 2.50 to 0 3.00 to 4.00 
Dis Med oe seaes 1.00 to 1.12 3.00 to 3.50 

4.00 to 4.50 
2.50 to 4.50 
4.00 to 4.50 
3.75 to 4.50 

Season of 
Month. 1899-00. 1900-01. 

Vov. 5 to $2.00 $1.25 to $1.50 
Dec. 1 - 1.25 to 2.25 2.00 to 2.50 
Jan. 1. . 2.00 to 2.75 to 3.00 
Feb. 1... 3.00 to 1.75 to 3.25 
Marcehl. 2.50 to 2.25 to 3.50 
April 1... ‘ , 3.40 to 
Day Lincs ite cnet isn tos re cents 4.00 to 

Ben Davis ranged higher at the close of the storage 
season, but as it was difficult to secure consecutive re- 
ports of that apple the Baldwin was chosen instead. 

This indicates the margin of profit there is for the 
producer in holding his fruit in cold storage. The aver- 
age is $2.37'2 per barrel, which gives the aggregate of 
$2,899,375 on the apples in cold storage during the year 
1900. 
The apple, grape and pear are important cold storage 

fruits in eastern United States. The great profit of 
cold storage to the grower has come through enabling 
him to withhold high-grade fruits, and even varieties 
which keep poorly in common storage, from the market 
at harvest time. Desirable sorts which are normally 
out of market by Thanksgiving time can be held much 
longer in cold storage and the profit from them greatly 
increased. The idea that summer sorts can be made to 
do duty as winter sorts through the agency of cold 
storage cannot be realized. For the best results only 
the choicest specimens of the winter sorts should be 
allowed to go into storage outside the farm warehouse. 

Besides the great revolution and 
development in apple growing 
which has resulted from the addi- 
tion of cold storage to the trade, 
a corresponding growth and spread 
of the peach, strawberry, cherry 
and plum industry have resulted 
from the development of the re- 
frigerator car service. As early as 
1865 attempts were made to carry 
perishable products such as 
peaches, raspberries and strawber- 
ries long distances in refrigerating 
boxes and artificially cooled cars. 
While these early experiments must 
be counted as failures, they led up 
to the present extensive fruit-trans- 
portation business, which is con- 
ducted on the same idea as the 
Pullman sleeping car —that is, of 
providing refrigerating cars, which 
run over certain roads, gathering 
the fruit from areas having a large 
output, re-icing the cars at given 
points, and carrying the product 
for many days in good order, The a, Flooring; b, fur- 
development of this industry was ying strip; ¢, papers 
due to the skillof Mr. F.A.Thomas, a, 2x4; ¢, 18-inch 
of Chicago, in codperation with stone wall. 
Parker Earle, then of Cobden, Il. 
With the application of refrigeration to the storage 

room of ocean liners, Australia, Tasmania and New 
South Wales become our competitors in the apple and 

orange markets of the world. This business has long 

2409. Detail of wall 
of storehouse. 
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since passed the stage of an experiment, and the annual 
tonnage of such products is rapidly increasing. It is no 
longer ago than 1888 that the Oceana carried the first 
eargo of apples in cold storage from Melbourne to Eng- 
land, and the first eargo of West India fruits was car- 
ried in 1886 by the ship Nonpareil. Now California is 
able to ship peaches and plums in refrigerator cars to 
New York, aud thence to Liverpool by cold storage on 
shipboard, and put the products in good order on the 
English markets. With refrigeration, time is of less 
importance than rehandling, shaking and a constant 
temperature. 

Storage machinery has been greatly modified during 

the past two years. Small condensers, propelled by gas 
engines, Water-motors and even windmills, are now 
available for use in hotels, meat shops and places where 
coustant cold is needed. While these small plants have 
not been used in private storage houses with limited 

capacity, there is no good reason why they should not 
be. In large cities ceutral refrigerating plants dis- 
tribute chilled brine through properly insulated pipes 
to dealers and commission men, much after the manner 
of water and gas. The dealer is then independent of 
the market, and if a consignment of fruit is received 
too late for the week's trade it can be held in the cold 
room with security for the Monday morning market. 
With this plan, a large number of dealers in the busi- 
ness quarter of any city can be supplied with cold at a 
moderate cost from a single central station. 

In modern cold storage two systems are 
in common use: one is known as the “direct 
expansion system,” and operates by allowing 
the compressed gas to expand in coils of 
pipes placed in the room to be cooled ; the 
other is known as the “brine circulation s 
tem,” and operates by pumping chilled brine 
of one of the salts, sodium, calcium or potas- 
sium chloride, through coils of pipe in the 
room to be cooled. Both these systems pre- 
sent objections, which are of greater moment 
to the horticulturist than to any other class 
using cold storage. The temperature in the 
immediate neighborhood of the cooled coils 
is so low as to freeze the fruit stored there. In order 
to overcome this, a system in which no pipes are 
placed in the chilled or storage room has been de- 
vised. A coil of pipe is arranged for direct expansion 
and the air of the room to be cooled is drawn out by a 
fan, passed over the chilled pipes, the temperature 
lowered, and again earried back to the cold room into 
which it is distributed from the ceiling by large wooden 
conduits with numerous dampers and openings, so that 
the cold can be distributed evenly through the room by 
the constantly moving air. With this arrangement the 
temperature can be kept constant and uniform through- 
out all parts of the room, and there is no loss from 
freezing. 
The following table of temperatures, compiled from 

experience of practical storage men, will serve as a 
guide for storing horticultural products: 

Articles. Remarks. 

ies 
Canteloupes..... 

Cranberries...... 
Dates, figs, ete 
Fruits, dried 
Grapes. 

Lemons 
Oranges 

Asparagus .... 
Cabbage 
Currots . 

Dried corn... 
Dried peas 
Onions.. 
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Asparagus, cabbage, carrots, und celery are carried 

with little humidity; parsnips and salsify same as 
onions and potatoes, except that they may be frozen 
without detriment. : 
“Apples when stored in barrels should not be stored 

on ends, bat preferably on their sides. Fig. 2411. A 
temperature of 82° is considered most favorable. 

“In general, green fruits and vegetables should not 
be allowed to wither. Citrous fruits and vegetables 
should be kept dry until the skin loses its moisture; 
then the drying process should be immediately checked, 
For bananas no rule can be made. The exigencies of 
the market must govern the ripening process, whieh 
ean be manipulated almost at will. 

“Fruits, especially tender fruits, should be placed in 
cold storage just when they are ripe. They will keep 
better than if put in when not fully ripe. Pears will 
stand as low a temperature as 33°. Sour fruit will not 
bear as Catawba grapes will ft s much cold as sweet fruit. 
suffer no harm at 26°, while 42° will be as cold as is 
safe for a lemon. 
©The spoiling of fruit at a temperature below 40° FP. 

A storage house in western New York, built with particular 

reference to storing apples. 

is due to moisture. In storing apples, eight to ten cubic 
feet storage room space is allowed per barrel, and twenty 
to twenty-tive tons daily refrigerating capacity per 10,- 

000 barrels.” L. C. Corserr. 

Treatment of Fruits Intended for Cold Storage.—Cold 
storage has come to be a factor of prime importance in 

the marketing of many fruits, especially in apples, 
pears and grapes. With the more perishable fruits, like 
berries, peaches and plums, it is but little used, largely 
for the following reason: The action of cold in presery- 
ing fruits depends on two things; first, it retards those 
normal bio-chemical changes in the tissues of the fruit 
that are concerned in the process of ripening. It isa 
matter of common observation that apples, for instance, 
stored in a warm room ripen and become mellow much 
quicker than those in a cold cellar. Second, if the de- 
gree of cold is sufficient, it prevents partially or entirely 
the growth of those bacteria and fungi that cause decay. 
In peaches and other perishable fruits the changes con- 
cerned in the normal process of ripening take place 
much more rapidly than in winter apples or other fruits 
that are naturally good keepers. By the time the more 
perishable fruits reach market, in the ordinary course 
of events, these changes have already progressed so far 
that it is necessary to dispose of the fruit at once in 
order to avoid loss. If, now, market conditions are un- 
favorable and it decided to place the fruit in cold 
storage to hold it for a better market, the chances are 
against success, for the ripening changes have already 
progressed almost to the limit of safety and, while the 
eold checks, it does not entirely prevent them. The 
usual result is that, even though they may look fairly 
well while still in the cold chamber, the goods go down 
quickly on reaching the warm outside air. When for 
any reason it is desirable to hold perishable fruits in 
cold storage, it is essential that great care be used in 
selecting only perfectly sound, full-grown but unripe 
specimens, and that these be placed as soon as possible 
after picking in a refrigerator car or an ice-box for 
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transportation to the storage rooms. No perishable fruit 
that has been exposed to ordinary temperatures for 
twenty-four hours after picking is in fit condition for 
storage. Too many people have made the mistake of 
supposing that by placing fruits on ice they could, as it 
were, rejuvenate them and that they would come out 
sound and firm even if at the point of decay when they 
went in. It should be borne in mind that the life or 
keeping quality of any fruit is self-limited, that the 
processes of ripening and subsequent deterioration are 
constantly going forward, and that the best that we can 
do by cold storage is to retard them; we cannot prevent 

them entirely. 
These considerations apply with equal force to the 

storage of those fruits that are naturally good keepers. 
Grapes and pears, if the weather is warm, should always 
be shipped to the point of storage in refrigerator cars, 
and in many eases this would doubtless be profitable 
even with apples. A week of warm weather after apples 
are gathered and while they are in transit will inevi- 
taubly so stimulate the ripening processes as to greatly 
impair their subsequent keeping quality, e specially their 
ability to stand up and make a good showing after com- 
ing out of storage. Then, too, the exposure for even a 

few days to warm conditions after picking is sure to 
stimulate the growth of fungi and bacteria, thus start- 
ing many spots of incipient decay that cannot be en- 
tirely checked by subsequent refrigeration. It is prob- 
ably safe to say that the keeping quality of any given 
lot of apples depends as much on its history during the 
period from the time of picking till it goes into storage 
as upon any other factor. F. S. EARLE. 

Management, Temperatures and Prices.—The rapid 
advancement of the cold storage industry should be of 
great interest to the horticulturist. It is now possible 
to secure all the benefits, with a comparatively small 
investment. Mechanical refrigeration is best accom- 
plished by employing what is known as the compression 
ammonia process. Anhydrous ammonia, i. e., ammonia 
free from water and held in liquid form only under great 

, is allowed to expand and vaporize in pipes 
rged in brine. The ammonia, in changing from 

a liquid to a gaseous condition, absorbs the heat from 
the liquid in which the pipes are submerged. In this 

s 

manner it can be brought to a temperature of zero, or 
lower. This eold liquid (brine) is circulated through 

ced in the room or rooms that are to be re- 
The ammonia, after absorbing its quota of 

rain compressed to a liquid condition by me- 
ghana menuns and used over and over without limit. 
Any liquid that boils at a very low temperature can be 
substituted for ammonia, but at the present, viewed 
from an economical and practical standpoint, ammonia 
is given the preference. The temperature of a storage 
room is controlled by the volume and temperature of 
the brine circulated. 

2411. The piling of barrels of apples in acold storage house. 

Apples are best preserved at a temperature of 30° F.. 
two below the freezing point. It is generally coneeded 
that they should be taken from the tree as soon as ma- 
tured and colored, immediate aly put in a eold room and 
the above temperature maintained until the ‘y are taken 
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out to be placed on the market. They will come out 
with a minimum amount of decay, crisp, full-flavored, 
and in condition to “stand up” much longer than if car- 
ried at a higher temperature. Bartlett pears put in 
while green and as soon as the stem will cleave from 
the twig, at a temperature of 32°-33°, carry for two 
months to ten weeks. Ventilated barrels are sometimes 

2412. Re-sorting apples 14 a storenouse. 

used, but slatted bushel crates are preferable. Winter 
or late varieties of pears will carry much longer. 
Peaches and other stone fruits will tuke a temperature 
of 36° and are not, as a rule, carried successfu ly to ex- 
ceed two weeks. They are very deceptive; tha outside 
will appear satisfactory, but the fruit will be tasteless, 
and around the pit it will be black and in a semi-de- 
cayed condition. Berries, one week to ten days at a 
temperature of 38°, will, if they are not bruised or 
broken, carry nicely and many times tide over an over- 
stocked market. 
Tomatoes, if sound, not broken or bruised, picked be- 

fore they are thoroughly ripe, will, at a temperature of 
40°, carry three to five weeks. Celery, if dry and sound, 
should, at a temperature of 34°, carry from three to four 
months. Vegetables, such as carrots, parsnips and tur- 
nips, at a temperature of 34°, carry successfully until 
June or July; if decay has set in before the products are 
placed in cold storage it will not be entirely stopped 
but only arrested in a moderate degree, and to obtain 
any measure of success nothing but sound, perfect 
goods should be placed in the refrigerating rooms. 

The following are the charges usually applied by those 
conducting public cold storages: Apples, 15 cents per 
bbl. first month, 10 cents each additional month; cel 
10 cents per se first month, 6 cents each additional 
month; cherries, 4 cent per 1b; grapes, }4 cent per |b. 
first month, 1-5 cent each additional month; maple sugar, 
14 cent per Ib. first month, 1 cent each additional month; 
pears, per bbl., same as apples; per ¥% bbl., 10 cents first 
month, 7 cents each additional month; pears in bushel 
crates, same as in 24 bbls.; quinces, same as apples; 
vegetables, 25 cents per bbl. first month, 15 cents each 
additional month; vegetables, per case, 15 cents first 
month, 10 cents each additional month. If in very large 
quantities, season rates are sometimes made at com- 
paratively lower rates. 
Mechanical refrigeration is surely of paramount im- 

portance to the producers of vegetables, fruits, eggs, 
butter, ete. It provides a means by which they are not 
compelled to accept ruinous prices of an overstocked 
market, nor obliged to sell when products are harvested, 
reg ardless of price, nor to foree their products on the 
market in such quantities as to cause a glut. Instead of 
having supplies that must be sold within a few days, 
the horticulturist ean, by taking advantage of mechani- 
cal refrigeration, extend the market season fully 50 per 
cent, or until such time as the demand equals the supply. 

SamveE R. Mort, JR. 

Practical Experience with Cold Storage. —The expe- 
rience of those who have had occasion to use cold 
storage is remarkably varied, searcely two of them 

having formed the same impression in regard to its 
effect. But the very fact that perishable articles have 
heen preserved for long periods shows that there is at 
least one right way, and the managers of cold storage 
plants are learning what that right way is. 

One great trouble has been that hardly two articles 
require the same temperature to keep in proper condi- 
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tion; in fact, the different varicties of apples require 

ditferent degrees of temperature, and it took a long 
time to learn this. Again, it is almost impossible to 
maintain the same temperature in all parts of a large 
building or even in one large room. As a rule, each 
variety of fruit or vegetable should have a separate 
room, and the keeper should know what degree of tem- 
perature is best for cach, Some varicties of apples 
have the reputation of keeping better in cold storage 

than others, but it is only becuuse one had a tempera- 
ture suited to it and the other did not. A car-load of 
apples may have come from the orchard where the fruit 
had been exposed to the hot sun and attained a tem- 
perature of perhaps 80° and was thea placed in a room 
with other car-lots which were at the proper tempera- 
ture. In twelve hours the temperature in the room 
would rise to 50°, and with the best of management it 
would require forty-eight hours to reduce the tempera- 
ture to the proper mark; this could not be otherwise 
than injurious to the entire lot. 

It has not yet been fully settled what is the proper 
degree of temperature to be used in keeping the various 

fruits and vegetables. NKeepers of cold storage plants 
differ somewhat on this point, and it is probable they 
all try tomaintaina degree too low for most of onr prod- 
ucts. The writer believes the temperature most suit- 
able for all (if we must use one for all products) 
would be 34°. 

It is not important what kind of a building is used, 
whether wood, stone or brick, but it is very desirable 

that it should be divided into many rooms, so that each 

product may be stored in a separate room; and where 
large quantities of apples are stored, each variety 
should occupy a separate room and the keeper should 
have perfect control of each room and know the required 
degree of temperature for each article and maintain it. 
When this is done, cold storage will be a great sue- 

cess. J. C. Evans. 

Refrigerator Cars.—The invention and development 

of the refri uw have proved to be very impor- 

tant factors in fruit production and marketing, making it 
possible tomarketin good conditionthe most tenderfruits 
two to three thousand miles from where they are grown, 
Prior to the days of the refrigerator car, strawberries 

2413. Icing cars (at the top) at one of the stations of the Fruit 

Growers’ Express, Georgia. 

miles usually arrived in bad order and were very unsat- 
isfactory to both dealer and consumer, and, except for 
the first few early shipments, prices were very low. It 
was only at the ripening of “home-grown strawberries ” 

that for two or three weeks any market was satisfac- 

torily supplied, and the public readily paid two and 
three times the price they would for “shipped-in ber- 

ries” a few weeks earlier, 
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Now, with refrigerator cars of strawberries coming in 
from Florida in Pebraary and along up the coast till 
well into Jaly, when the last strawberries come in from 
Maine and northern New York, berries just about as 
fresh and bright as “home-grown” are to be seen in all 
our eastern markets for a season of five months. 
Chieago and other western markets are in like man- 

ner supplied from Texas to northern Wisconsin and 
Michigan. 
Without therefrigerator car, the ere: 

Georgi 
t peach orchards of 

iv and Texas would not be practicable, as the most 
of their fruit must be sold at the North. The “peach 
season” now extends from May till November. The 
seasons” of other fruits are likewise extended ina less 
degree, and the failure of the local crop in any one sce- 
tion now has little effect on the loeal market. Michigan 
ov Missouri may be seuding peaches to New York, 
Boston and Philadelphia one season on account of a 
failure of the crop in Delaware, New Jersey and Con- 
necticut; while the next year a failure of the crop at 
the West enables Connecticut, New Jersey and Delaware 
to return the compliment and supply Chicago, St. Louis 
and Minneapolis. Yet without the refrigerator ear such 
reciprocity would be almost impossible, except in the 
most favorable seasons. The refrigerator car is really 

a great ice-chest on wheels Most of these cars are 
eonstructed with ivge-bunkers at cach end of the car, 
with a capacity of 4 to G tons of ice for each car. Fig. 
D413. i 

One style has some two feet of the whole top of car 
as an ice-bunker, mid is one of the best of cars if kept 
fully iced all the while in transit. Railroad people 
object to it slightly on account of being top-heavy, and 
when not full the ice slides from one side to another 
going around eurves, ete, Most of the leading railroads of 
the country own numberof refrigerator cars, and these 

are furnished free to shippers who do their own icing. 
There are several refrigerator car companies which own 
and operate cars, and for a specified sun they attend 
to loading the car and all the ieing at initial points and 
look after re-icing en route,—in fact, guarantee ref 

eration until car is unloaded. This is the most 
sive service, but is safest and best for long distances. 
But for one and twe days’ shipments, where the cars do 
not require re-icing, the shipper can save money by 
using the railroad refrigerators and do his own icing 

and there is no good reason why the leading railroads 
cannot establish icing stations and re-ice their own 
cars, charging the expense along on the freight bill. 

In loading a refrigerator car, care is taken that an 
opportunity is provided for air circulation around each 
package; this i mplished by properly spacing the 
first row of packages, then by “stripping” across the 
tops of these two strips about 17, in. square, tacking a 
small nail down through them, one into each package. 

The pack: are held in place, and the 
strips serve for the next tier of packages 

* to rest on and leave an air space of an 
inch between the two layers. In this way 

re londed fall up to eighteen inches or 
two feet of the top, eare being taken vsually 

to have the ripest or poorest carrying fruit 
in the bottom of the var, and the firmest. 
long ping at the top; for if the ice- 

= bunkers are not kept “choek-a-block ” tll 
\== all the time, the top tiers do not get as 

= wood refrigeration. It is also the custem 
‘of amany marketmen on unloading these 

cars to sell out the top tiers first, for the 
bottom-tier frnit keeps best; while often im 
case of fruit picked a little too green, top 
tiers show up best and bottom tiers are 

stored out of the ear a day before beit 
offered for sale. The best results in re- 
frigerator car service are attained when the 

ear has been iced at least twelve hours before loading, 
and the loading is quickly doue by opening the g 
doors only a few times. 

The writer's own plan, when fruit is abundant, is not 
to start loading a car till he has fruit enough packed 

to fill it; then with a gang in each end of the to 

properly space the packages and do the “stripping ” and 

nailing, open the doors and rush in all the middle of 

cars @ 

re 
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the car will hold, then close the doors, and, by lantern- 
light, work goes on inside till all these packages are 
placed, when more are handed in and the car quickly 
filled. In this way a car an hour is often loaded all day 
long in the Georgia peach orchard. Where small lots 
are put in by many different growers and the car is 
one or two days loading and opened many times, 
the fruit is not so quickly cooled down and, even with 
the same attention en route, never arrives in market in 

as sound condition as when the car is quickly loaded. 
Another very important point is the first re-icing. 
When 400 to 700 warm packages of fruit are put into a 
refrigerator car, ice begins to melt very rapidly and in 
a few hours one-half or more of the ice has melted 
away, the upper part of the car inside is a steaming 
sweat-box, and it is of vital importance that iee-boxes 
be promptly refilled solid to the top, so that the whole 
inside of the car be brought to a low temperature as 
quickly as possible. Once get all the heat out of the 
fruit packages and the ice-boxes then full, and a car 
may go a long time without re-icing and yet carry fruit 
in good order. But neglect the first re-icing twelve to 
fifteen hours, and there is always danger, while for 
best service from start to finish the ice-boxes should be 
kept full all the time. The most ice will be consumed 
in fruit-loading and in the first twelve hours there- 
after. 
When well re-iced en route refrigerator cars arrive at 

destination with bunkers nearly full of ice, and in many 
of the smaller markets, where a car-load of high-priced 
fruit cannot be sold in a day, dealers often use the cars 
for storage purposes, re-icing when necessary. Peaches 
from Georgia handled in this way have been sold in the 
smaller cities of New York and New England in per- 
fectly sound condition ten days tu two weeks after 
being picked ripe from the trees. +H. Wake, 
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STORAX. See Styrar. 

STORK’S BILL. Hrodium and other members of the 
Geranium family. 

STOVE PLANTS. The term “stove” applied to plants 
undoubtedly originated from the method of heating the 
structures in which plants were grown before the advent 
of hot water and steam. Glasshouses such as then ex- 
isted were heated by stoves and flues, usually made of 
bricks. Such structures came to be called stovehouses 
or stoves, and the plants grown in them “stove plants.” 
(A “greenhouse” was in those days an unheated glas 
house in which plants were merely kept alive over 
winter.) These terms still exist in England, but are 
applied to strictly tropical plants or those requiring a 
warm temperature for their successful culture in glass- 
houses. In this country such plants are spoken of 
as warmhouse or tropical plants. 

In England, at the present time, more distinction is 
made in the names applied to plant houses than in this 
country. For instance, “greenhouse” in England now 
means the coolest gl 10use only, while in this country 
the name is usually indiscriminately applied to all glass- 
houses. The names applied to plant houses in England 
are therefore: Stove, for tropical plants; intermediate 
house, for plants hailing from warm-temperate climates; 
greenhouse, for those plants requiring the least degree 
of heat. A conservatory or show house is one in which 
plants are placed while in flower and usually kept ata 
cool temperature. 

In practice such terms may be greatly modified to 
suit local conditions; for example, at the Botanic Gar- 
dens of Smith College, Northampton, Mass., the glass 
houses are named cool-temperate house, warm-temperate 
house, tropical house, palm house, acacia and succulent 
house, experiment house and propagating house, the 
temperatures and moisture conditions being regulated to 
suit the requirements of each class of plant 

The cultivation of stove plants is too heterogeneous 
a subject to be treated exhaustively in a single book, 
because the stove contains thousands of dissimilar 
plant treasures from the tropies, especially those found 
at low altitudes. In general, the stove is the house 
which requires the most expense and care, the greatest 
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heat and the highest atmospheric moisture. For the 
general principles of its management, consult Green- 
house Management. Epwakp J. Cannina. 

ST, PETER’S- WORT. Aseyrum stans. 

ST, PETER’S WREATH. Spirwa hypericifolia. 

STRATIOTES (Greek, soldier; referring to the 
sword-shaped leaves). Hydrochariddcew. The Water 
SoLpieR, or WATER ALOE, is a hardy aquatic plant of 
small ornamental value but considerable botanical in- 
terest. It is native to lakes and watery ditches through- 
out Europe, and has a rootstock creeping in the mud 
which produces at the bottom of the water tufts of long, 
narrow, sword-shaped Ivs. bordered by small spiny 
teeth somewhat after the fashion of Pandanus. The 
fls. ure small, white, 3-petaled, and borne on peduncles 
which rise to a few inches above the water. The pe- 
dunele is much thickened at the top and bears a spathe 
of 2 bracts about aninchlong, The male fis. are several 
in a spathe, stalked, and have usually 12 or more sta- 
mens. The female fls. are solitary and sessile in the 
spathe. The plant has a distinct calyx, which is not 
the rule among monocotyledons. Stratidtes aloides, 
Linn., is the only species in the genus. It is some- 
times called Crab’s Claw or Freshwater Soldier. In 
England the planting of this species is discouraged 
from the fact that it spreads too rapidly. Technical 
characters: peduncles rising from among the lvs. toa 
few inches above the water, much thickened at the top, 
bearing a spathe of 2 bracts: ovary and stigmas nearly 
as in Hydrocharis, but the fruit is ovoid and somewhat 
succulent. It is offered by one American specialist in 
aquatics. W. M. 

One of the peculiarities of Stratiotes is that in sum- 
mer the whole plant rises to a point near the surface 
when it is only partly submerged, and later in the sea- 
son it drops below the surface. Young plants do not 
act thus. It is propagated by side shoots from the base 
of the leaves. Toward fall and early winter these 
shoots are merely bulblets and are readily detached 
from the plant and are in a good condition for travel- 

ing Wa. TRICKER. 

STRAWBERRY, Plate XXXVIII. The Strawberry is 
an herbaceous perennial. It naturally propagates itself 
by means of runners that form chiefly after the blooming 
season. These runner plants, either transplanted or 
allowed to remain where they form, will bear the follow- 
ing year. Usually the plants will continue to bear for five 
or six years, but the first and second crops are gener- 
ally the best. It is therefore the custom to plow up 
Strawberry beds after they have borne from one to three 
crops. The better the land and the more intensive the 
cultivation, the shorter the rotation. In market-garden- 
ing areas and in some of the very best Strawberry re- 
gions, the plants are allowed to fruit but once. The 
plants therefore occupy the land only one year and the 
crop works into schemes of short rotation cropping. 
The Strawberry delights in a rich, rather moist soil and 
a cool season. It can be grown in the cool part of the 
year in the South and thereby becomes one of the most 
cosmopolitan of fruits. The young plants may be sepa- 
rated from the parent and put into new plantations in 
August; but under average conditions in the North it 
is usually better to wait until the following spring, 
since the weather is likely to be too hot and dry in 
the late summer or fall. Plants that have not borne 
are best for setting. They are plants of the season: 
that is, plants which start in the spring of 1901 are 
fit for planting in the late summer or fall of 1901 or 
in the spring of 1902. These plants have many long, 
fresh, light-colored roots. Fig. 2414 shows such a plant, 
with the roots trimmed for planting. Fig. 2415 shows a 
plant that has borne. This plant bore fruit in 1900, 
and has thrown up a new crown in 1901. The old dead 
crown is seen on the right. The young growth is lateral 
to this old crown. The roots are relatively few and 
are hard and black. These plants sometimes make 
good plantations under extra good care, but generally 



Plate XXXIX. Strawberry test ground. with a truss of the Greenville variety 
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they should be avoided. Pots are sometimes plunged 
under the new runners in-June and July, and they be- 
come filled with roots by August or September. These 
pot-grown plants are excelent for fall setting in the 
home garden, but they are seldom employed in exten- 
sive commercial practice. Fig. 2416. 

In Florida, according to Rolfs, beds need to be reset 
annually, in September or October; plants set at this 

2414. Strawberry plant ready for setting. 

time produce a good crop in the following February, 
Mareh and April. The plants may be produced at 
home, or they may be secured from the North. Excel- 
lent plants for Florida conditions are procured from 

North Carolina. 
For the very finest berries, each plant is allowed a 

space or hill by itself, and cultivation is given both 
ways. For general commercial results, however, plants 
are generally set in narrow rows, The old method was 
to plant in rows 3-3's feet apart and the plants from 
12-15 inches apart in rows, keeping off the runners un- 
til late in July and then allowing the runners to grow 
and root at will, making a matted row. In this system 
some plants are almost on top of others, the roots 
barely in the ground, and they suffer in a season of 
drought. The rows are so wide that to pick fruit in the 
center it is almost necessary to crush fruits on the out- 
side of the row. This system gives few large first-class 
fruits, and is now passing away. The up-to-date grower 
starts with the assumption that the largest and highest 
colored fruits are found on plants along the outside of 
the rows, and therefore he plans to have as many out- 
side rows as possible. This he accomplishes by having 
his rows closer together and much narrower. The rows 
are made from 30-36 inches apart and the plants from 
18-24 or even 30 inches apart in the rows, much depend- 
ing on the prolificacy of the variety as a plant-maker. 
If the plants used for a new bed are strong and start 
into growth vigorously, the first runners are used, as it 
has been found that under most conditions the plants 
about twelve months old yield the greatest number ot 
fine fruits. These first runners are usually “bedded in,” 
ive., planted by hand, training them along the wide way 
of the rows, using from four to eight of the first run- 
ners and cutting off those growing later, This method 

of planting allows cultivation both ways until the run- 
ners start, retaining moisture and saving labor in hoe- 
ing. This system is shown, in a full-bearing bed, in 

Fig. 1486, Vol. ILI. 
Strawberries are usually mulched in the fall in order to 

protect them in the winter and early spring and to pre- 
vent the soil from heaving. In some cases the mulch is 
allowed to remain on the plants rather late in the spring, 
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in order to retard the season of bloom. Sometimes 
the crop may be retarded a week or ten days by this 

means, and cases are reported in which it has been de- 

layed with commercial results somewhat longer than 
this. The muich is usually more necessary in regions of 
light and precarious snowfall than in those in which the 
snow blanket is deep and lies all winter. In regions of 
deep and continuous snowfall, a heavy mulch is likely 
to prove injurious. Experience has shown that the best 
muleh is usually some strawy material Along the sea- 
coast, salt hay from the tide marshes is much used. In 
interior places clean straw, in which there is no grain 
to sprout and to make weeds, is very largely employed. 
Fig. 2417. In the South, pine needles are used. Some- 
times loose strawy munure is used, and the muleh adds 
fertilizer to the soil as well as affords protection. Under 
ordinary conditions the muleh is three or four inches 
deep over the plants after it is fairly well packed down. 
It is not always possible, however, to mulch as heavily 
as this, since the material is likely to he expensive when 
one has a large area. The mulch is usually applied late 
in the fall after the ground has frozen, and if the 
material is abundant both the plants and the interven- 
ing spaces are covered. In the spring the mulch is 
raked from the plants as soon as they begin to start. 
Some persons allow it to He between the rows as a 
cover to retain moisture and to keep the berries clean. 
The most expert growers, however, prefer to take the 
mulch from the field and to till the plantation once or 
twice before the plants are in bloom. The material is 
sometimes returned and spread on the loose soil be- 
tween the rows. In the northern prairie states, heavy 
mulching is essential. Professor 8. B. Green advises 
for western Minnesota and Dakota a covering of at 
least six inches of straw. This mulch is easily pro- 
vided, since straw is so abundant in that country that 

it is often burned as the readiest meuns of getting 
rid of it. When not mulehed in that region, the 
plants are likely to be killed outright or to start with 
avery weak growth. 

Strawberry flowers may be either perfect or imperfect, 
and the nature of the flower is characteristic of the va- 
riety. In some kinds, the flower is perfect or hermaphro- 
dite (having both stamens and pistils) and is conse- 
quently self-fertile. In others it is pistillate, producing 
no pollen, and requiring a pollen-bearing variety to pol- 

2415. Old Strawberry plant, usually not desirable 

for setting. 

linate it. Fig. 2418. There are no varieties bearing only 
staminate or sterile flowers. The perfect-flowered varie- 

ties differ greatly in the amount of pollen they produce 

Some, as the Crescent and Glen Mary, bear so few sta- 
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mens that they are practically pistillate or sterile. Any 
variety will fertilize any other variety if it bears sufli- 
cient pollen and if the two kinds bloom at the sametime. 
When planting pistillate varieties, every third row 
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2416. Pot-grown Strawberry plant. 

should be a pollen-bearing kind. The horticultural 
bearing of the sexual characters of the Strawberry 
flower seems to have been first clearly explained in this 
country by Nicholas Longworth, of Cincinnati (see 
Longworth; also lis essay on the subject in his "Culti- 
vation of the Grape,” 1846, and the “Straw- 
berry Report” of the Cincinnati Horticultural 
Society, 1848). When many of the akenes or 

eds” of the Strawberry are not fertilized 
re killed by frost or other means, the berry ora 

fails to develop at that point and a “nubbin,” 
or imperfect berry, is the result. Fig, 2419. 
Nubbins are usually most abundant late in the 
fruiting season, when the pollen supply is 
small and when the plants are relatively ex- 
hausted. 

The cost of growing an acre of Strawhber- 
ries under commercial conditions in Osweyo 

county, New York (which is one of the lead- 
ing Strawberry centers of the North) is ap- 
proximately as follows: 

Rent of land, two ye .$11 00 
Plowing and fitting 400 
Plambsts eect aacsrasartiyenae 15 00 

4.00 

eae 16 00 

Straw for winter and fruiting muleh . 15 00 
Labor—hoeing, pulling weeds, ete........ 10 00 

Total Costicc.cpes eee veqnenae S77 00 

Many growers raise berries at a much less cost, and a 
few exceed this sum especially when located near a 
large town where rents are high; but it would he sate 
for one about to engage in Strawberry-growing to figure 
close to this total, aside from the cost of fertilizer. 

2417. Heavy mulching of Strawberry plants, as practiced in 
parts of the North. 
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New varieties of Strawberries are raised from seed 
with the greatest ease. The generations of Strawberries 
are short and new varieties soon find favor. The varie- 

ties change so frequently in popular estimation that it is 
impracticable to recommend a list of them ina work like 
this. The first great American berry was the Hovey 
(Fig. 1088, Vol. Il), Perhaps the most popular single 
variety has been the Wilson (Fig, 2420), now practically 
extinct. The aecompanying pictures (Figs. 2421 / 
show types of American Strawberries. 

The common garden Strawberries are the progeny of 

Fraqaria Chiloensis, native to the Pacific coast of 

America, and first introduced to cultivation from Chile 
nearly 200 years ago. See Mragaria. In Europe the 
Alpine and Hautbois types of Strawberries (#. vesca 
and #, moschata) are highly prized as dessert fruits. 
These are sometimes grown in this country by amateur: 

but they are unknown to commercial Strawberry cul- 
ture. The native Mragaria Virginiana, everywhere 
common in fields in eastern North America, gives little 
promise under cultivation, It usually runs strongly to 
vine, at the expense of fruit-bearing. 

There are several serious fungous diseases and insect 
pests of the Strawberry. The fundamental treatment 
for all these is to fruit the bed but once, or at most but 
twice, and to grow succeeding crops on other land, 
cleaning up the old plantation thoroughly after the last 
fruiting. Short, quick and sharp rotations and clean 
culture do much to keep all enemies in check. Most of 
the fungous enemies are kept in check with relative 
case by spraying with Bordeaux mixture. Fig. 2426. 

The American book writings on the Strawberry are: 
R. G, Pardee, “A Complete Manual of the Cultivation of 

2495) 

2418. Sexes of Strawberry flowers. 

At the lett, a perfect flower; at the right, a pistillate flower (lacking 
stamens); in the middle, stameus few. 

the Strawberry,” New York, 1854, and subsequent edi- 
tions; A. S. Fuller, ©The Ilustrated Strawberry Cul- 
turist,” New York, 1862, and subsequent editions; J. M. 
Merrick, Jr., "The Strawberry and its Culture,” Boston, 
1870; Charles Barnard, “The Strawberry Garden,” Bos- 
ton, 1871; T. B. Terry and A. L. Root, “How to Grow 
Strawberries,” Medina, Ohio, 1890; L. J. Farmer, 
“Farmer on the Strawberry,” Pulaski, N. Y., 1891. 
Aside from these writings, the Strawberry is well 
treated in various books devoted to small fruits and to 
fruit in general. Eos, 

Culture of Strawberries.— (The following article 
was written for the Editor some ten years ago by the 
late J. M. Smith, Green Bay, Wis., long known as one 
of the most expert Strawherry-growers. It has never 
been published. Mr. Smith was born at Morristown, 
N. J., Jan. 18, 1820, and died at Green Bay, Feb. 20, 
1894.—L. H. B.J 
The Strawberry will grow and thrive in all parts of 

the United States where any fruit will grow, and yet, 
strange as it may seem to young reader: fifty years 

ago it Was scarcely known except as a wild fruit, The 

writer has no recollection of ever seeing more than one 
small bed of Strawberries cultivated before he was 25 
years old. In boyhood he often accompanied his father 
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to the New York market, yet he never saw cultivated 
Strawberries in that market before 1840, though there 
were probably a few before that time. It is probable 
that there are now more Strawberries carried to New 
York every fair day during their season of ripening than 
had ever been seen in that city during its entire history 
previous to 1540. 

The introduction of Hovey Seedling about 1834 or 
1835, and of the Jersey, or, as it was sometimes called, 

the Early Searlet, a few 
years later, marked a new 
era in Strawberry culture. 
These were great improve- 
ments over the common 
wild truit) previously seen 
in the market; but it was 
not until the introduction of 
the Wilson, about 1854, that 
it beeame possible for al- 
most every one who owned 
asmiall plot of land to have 
a supply of berries for him- 
self and friends during the 
berry seasou. This modest 
little plant completely reyvo- 
lutionized Strawberry grow- 

ing. Its fruit was much larger than any other then 
in cultivation, being also very firm and able to bear 
transportation much better than any other, and it 
seemed to be perfectly at home in nearly every soil 
and climate from the Atlantic to the Pacific ocean, and 
from Lake Superior to the Gulf of Mexico. In addi- 
tion to all these qualities, it was marvelously produce- 
tive. Soon after this, new varieties began to appear in 
numbers greatly exceeding anything ever before known. 
This progress has been kept up until the present time, 
and each succeeding year many new varieties are 
brought to notice. The increase in the cultivation of this 
fruit was not rapid until 1855, when more attention be- 
gan to be paid to it than ever before. Since the close 
of the Civil War the increase has been almost beyond 
belief, except to those who are familiar with its history. 
Strawberry Soil, —If he could always choose, the 

writer would select a dark sandy loam, rather damp 
than dry, but this is by no means an absolute necessity, 
as Strawberries will grow in almost any soil, unless 
it be dry sand or an undrained bed of nick. Any soil 
that will grow a good crop of corn or potatoes will grow 
a fair crop of Strawberric This remark will apply 
throughout the United States; and not only that, but 
Strawberries will grow in some places where the nights 
are too cool and the seasons are too short for corn to 
ripen. Hence but few need have any fears about their 

2419. Sirawberry nubbin. 

2420. Wilson Strawberry (* 

success on acconnt of elimate, latitude or longitude. 
The richer the soil the larger the crop, hence the 
necessity of making it rich by extra manuring. 

The first thing is to be sure that the land is thoroughly 
drained, as it is impossible to make Strawberries do 
even fairly well with the roots in land that is filled with 
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water. Underdraining is not always a necessity, but 
good surface-draining is, and no land should be set with 
plants until it is so prepared that it can be thoroughly 
surface-drained and kept so. If the land is at all in- 
clined to be wet, it will pay well to Lave it thoroughly 
underdrained, in addition to the surface-draining. ; 

Next comes the preparation of the soil. The writer 
prefers spring setting. He has sometimes done well 
with setting in August or early in September, but bas 
never failed in spring setting. As early as the land is 
fit to be worked, put on about twenty fair-sized two- 
horse loads of manure peracre and plow it in; then top- 
dress with as much more fine, well-rotted manure, and 
harrow it in thoroughly. If fine manure cannot be ob- 

2421. Gandy Strawberry (» !.). 

tained, it would be better to plow all the manure under, 
as course manure on top of the beds would be an an- 
noyance, and cause more or less trouble the entire sea- 
son. Whether the manure is wholly or partially plowed 
under, the land must be made fine and mellow before 
putting in the plants. 

Setting the Plants.—The plants should be taken from 
beds that were set the previous ason, if possible. Use 
a common six-tined manure fork and take up a lot of the 
young plants, being sure to get only the runners of the 
previous fall. Pick them out of the loose earth, taking 
off all the old dry leaves, and if they have long, nice, 
light-colored roots (throw away all others), clip off about 
one-third of their length. Fig. 2414. Be careful not to 
let the sun shine on the roots for any length of time. 
During some of the hot sunny days of our spring 
weather, even ten minutes’ exposure to the sun would 
damage them so much that one should hardly dare risk 
setting them out. Mark off the beds in rows two feet 
apart each way. For this we use a marker made just 
like the common hand hayrake with the headpiece of 
pine or some other light wood, and about 12 feet long, 
the teeth set two feet apart and sloping a Httle back- 
wards instead of forwards as in the common hayrake,. 
With this a man should mark an acre in a half 
and do it easily. If the ground is still a little heavy, as 
it is lik to be if it is aclay soil, let aman go ahead 
with a hoe and strike it into the earth where the plant is 
to be set and loosen it so that it will be perfectly mel- 
low. A boy follows with the prepared plants, and drops 
one at each crossing of the marks. He is followed by the 
setters, of whom there should be two to work to best 

advantage. They go on their knees between two rows, 
pick up the plants with the left hand and at the same 
time, with the fingers of the same hand, spread the roots 
into a fan shape, while with the fingers of the right 
hand the ground is opened sufficiently to allow the f:un- 
shaped roots of the plant to go down in a perpendicular 

L 

manner into the earth; then bring back the earth around 
the plant and, doubling up both hands, press down the 
earth firmly around the newly set plant. The erown of 
the plant when set should be a very little lower than the 
surrounding earth. Be careful not to have the crown 
covered with earth, as that would damage it. All this 
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ean be done by men with a little experience in a small 
part of the time taken to write it out, but one must re- 

member that the doing of this work well or ill will make 
the difference between success and partial failure. The 
writer has several men who will set half an acre a day, 
and do it easily and well. If the weather is dry and 
warm, it will greatly aid the young plants if half a pint 
of water is put around each one. 
When the beds are filled with plants, run through 

them with a hand-cultivator before they come into 
bloom. This may not be 
necessary, but in most cases sae 
it will be. If the plants | 
start nicely, they will soon 
be in full bloom, but they 
must not be allowed to bear 
fruit this summer. Go Hi 

through the beds and pinch / | 
off all the blossoms, and see } 
that there are no stray 
plants among them of a dif- 

erent variety. The beds 
must be kept clean, free 

2422. Haverland Strawberry. 

(x %.) 

from weeds, and well cultivated as often as they re- 
quire it. In July the runners will start. Before the 
runners take root they should be trained around the 
purent plant like the spokes of a wheel, having the 
parent plant for its center. Simply lay them out in 
equal distances around the parent plant and throw suffi- 
cient earth upon them to hold them. Otherwise the 
runners are likely to come out on one side and make al- 
most a solid mass of roots on that side and few or none 
on the other, the result being that the crop the following 
season will not be as large or of as good quality as when 
they have been properly tended. This is about all there 
is to be done until the ground freezes for winter, when 
the plants should be covered with marsh hay. Straw is 
as good, provided it is free from weeds and grass seed, 
but it is sometimes impossible to obtain such straw. In 
covering the plants, merely hide them from sight. 
There are two objects in view: first, to protect the 
plants from the many sudden changes in our winter 
weather, and, second, for spring protection. During the 
thawing days and freezing nights in the early spring, 
the ground is likely to become “honeyeombed.” The top 
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of the ground is a little raised from its natural position, 
and the plants are lifted up and their roots broken off 
in the frozen earth beneath. To avoid this danger, 
leave the cover upon the plants until all freezing nights 
are over. Some growers recommend leaving the cover 
on and allowing the plants to work their way through 
it. The writer has tried this plan, but the crop was 
only half of that obtained when the cover had been 
taken off and the ground kept cultivated. Better take 
the cover off, haul it away and stack it for another win- 
ter’s use. 
Some growers recommend that the mulch be re- 

tained in order to keep the berries from being soiled, 
If the plants grew last season as they should have done, 
they have by this time nearly or quite covered the 
ground, and the leaves and fruit-stems will so support 
each other that there will be very few berries in the 
dirt unless it rains almost constantly. When there are 
open spaces of any size, and the fruit is likely to get 
into the dirt, it is well to put back a little of the mulch 
after the thorough cultivation of the spring is done. 
For the spring dressing, wood ashes are to be preferred. 
If unleached, they should be applied at the rate of not 

less than 50 bushels to the acre. Twice that 
amount should be used if the ashes have been 
leached. If ashes are not to be had, put on 
well-rotted stable manure at the rate of about 
20 wagon-loads per acre. The spring cultiva- 
tion consists of pulling out by hand all the 

weeds that can be found among 
the plants and then boeing over 
all the open spaces large enough 
to accommodate a common broad 
hoe. Do not work the ground 
more than half an inch deep, for 
the roots have much work to do 
within the next few weeks. 
Now it is time to begin to count 

the cost. We will consider the 
land worth $200 per acre: 

Expense of an acre of Strawberries 
up to picking time. 

Interest and taxes.......... $15 00 
Plowing, harrowing and 

surface-draining. .. 5 00 
Value of 11,000 plants at § 

DOT 2000 ooo see cictwasduatege DO OO: 
Manure, 60 load 

TOROS sass astyspace aeclened bathe 6u 00 
Marking ground and set- 

ting plants: ois. dedesen. 4 00 
Summer cultivation........ 8 00 
Training runners around 

the plants............ a 00 
Winter covering and t 

of puttingdt-Onyessscd sacs 6 00 
Taking off winter cover, 

and spring cultivation.... 5 00 

Motil ie seeiceene ies $161 00 

In a very dry and unpropitious 
year, the yield on the writer's 
place was 7,136 quarts, or 223 

bushels per acre; the gross receipts in cash were a few 
cents over $500 per acre. In the year 1886 the yield was 
over 8,000 quarts, or something over 250 bushels per 
acre; and the gross receipts $633 per acre. These were 
both hard years for Strawberries. In 1875 exactly one- 
quarter of an acre yielded 3,571 quarts, or 111% bushels, 
of marketable fruit. The average price was 12 cents per 
quart. In 1876 one-fourth of an acre yielded a fraction 
less than 100 bushels. These were both favorable sea- 
sons for berries. But we will take the first mentioned 
crop for our estimate, as it was the poorest of the four. 
The boxes and crates cost a fraction less than $7 per 
1,000 quarts; picking, packing and carrying to the depot 
not to exceed $15 per 1,000: 

The story of an acre of Strawberries in an unfavorable season. 

Gross receipts ...........0605 $500 00 
Cost of growing the crop $161 00 
Picking, crating and mark 

CLUS) sccsctislios.ronadocvelernes au aise Maralnenere 157 00 
318 00 

Net profits above expenses............ $182.00 
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These receipts are by no means the only ones trom the 
land for the two years, Forianuy years past the writer 
has been in the habit of planting other early crops be- 

tween the rows of Strawberries after they are set. Por 
instance, in the spring a plot of five acres is set with 
Strawberries. As soon as the Strawberries are set plunt 
between the rows (which are two feet apart) a large 
lot of onion sets and lettuce. One may sow part of the 
land with radish seed and another part with cabbage 

seed tor late cabbage, and thus fill the ground with 
quick-growing plants that will be off before the runners 
need the ground. 
Marketing.—A home market is the best if one ean 

have it, although it is a well-known fact that but few 
Strawberries are eaten in the neighborhood where they 
are grown. Along the Gulf coast, Strawberries begin to 
ripenin February and are at once shipped north, and the 
consumption continues until 46°north latitude is reached ; 
hence the necessity of a variety that will bear shipping. 
If we all had cooling-houses for berries, and refrigera- 
tor cars to ship the fruit in, almost any variety would 
bear more or less transportation; but as most growers 
have neither, the berries must be picked as soon as 
colored, and some varieties before they are 
fully colored. Before the writer had a cool- { 
ing-house, he placed the cases in rows on i! 
the floor of a general packing house, and 
then placed ice along upon the floor between 
the cases. This did fairly well, but not as 
well as the present cooling-house, which \ 
is a very plain cheap building 12x14 ft. 
and about 12 ft. high. The sides are covered 
with common sheathing paper and boards, \ 
with au air chamber of four inches. The } 
floor overhead is covered with zine to pre- 
vent its leaking, and is a little sloping to 
one corner, where a pipe catches the water i 
as the ice melts, and carries it from the 
building. It has an open space of nearly 
12 inches all around the building, which 
lets the cold air pass below, where 
the fruit is. There are six tiers 
of shelves, one above the other all 
around the room below. Upon the 
floor above the ice is placed, and 
on the shelves below are the cases 
of fruit. About 50° is the best 
temperature to keep the fruit; if 
much lower than this, itis found 
that the fruit will not keep so long 
after being removed 
from the cooler. It is 
best not to throw fruit 
on the market, but to 
try to have it so good 
that it recommends it- 
self. Endeavor to have 
it engaged to the retail 
grocers in advance. 
Then there is but one 
profit between the con- 
sumer and the grower. 

J. M. Surra. 
Strawberry Cul- 

ture in the South.— 
If any fruit is at home 
in the South it is surely 
the Strawberry. It 
heads the list of small 
fruits, and, admitting 
as competitors tree and 
vine fruits, it easily 
holds the place of first 
importance. Among 
the many things that 
commend the Straw- 
berry favorably to 
southern land -owners 
who would grow fruit 
for home use or for market are the following: its com- 
parative freedom from disease and insect enemies; 
the ease with which it adapts itself to different soils 
and varied conditions of climate; tbe small cost at- 
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2423. Bomba Strawberry. Nearly natural size. 
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tending planting and cultivation; the cuormous yields 

possible trom well-selected soils properly tr ated: and 

the fact that, aside from being the first fruit to ripen, 

it seldom, if ever, fails to 

reward the painstaking 
grower with an ample har- 
vest to cover all cost for 
attention bestowed. 

While good results are 
had from settings made at 
almost any time of the 
year, November and Feb- 
ruary are the months dur- 
ing which plantings may 
usually be made with the 
least risk. In some see- 
tions, especially near 
the Gulf, plantings 
are frequently made 
during rainy spells 

in late summer and 
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2424. Belmont Strawberry. 

Natural size. 

early fall At such times it 
is neither a difticult nor a 
very expensive process to 
shift plants with earth adher- 
ing to the roots to nicely pre- 
pared soil near the old beds. 
From good stands on newly 
prepared beds secured 
early in the season as August 

or September, and with a long fall 
and mild spells during winter favor- 
ing Vigorous plant growth and de- 
velopment of fruit-buds, the grower 
may reasonably expect the following 
spring one-half to two-thirds of a 
crop. 

Being a water-loving plant and a 
liberal feeder, especially during fruit- 
ing season, the Strawberry accom- 
plishes its best work in a soil capa- 
ble of taking in the largest quantity 
of water and of holding during pro- 
tracted drought the greatest amount 
of moisture within easy reach of the 
plant. This ideal Strawberry soil is 
found in the rather compact deep 
clay loams over the well-drained clay 

subsoils so abundant in most of the South Atlantic and 
the Gulf states. 

As to fertilizers, much depends on the kind of soil 
and treatment. Where the cereals are benefited by the 
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use of certain fertilizers, such plant-food may be safely 

and profitably used for Strawberries. It is better to 

fertilize heavily the crop that precedes Strawberries 

than to apply in large quantities to land occupied by 

this plant. In no ¢ should heavy applications of 

strongly nitrogenous fertilizers be made just before the 

blooming period nor during the hot summer months. In 

the first instance, an over-vigorous vine growth at the 

expense of fruit will be the result; in the second, the 

plant is rendered too tender and too sappy to resist the 
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2425. Shuster Gem Strawberry (X }2). 

long and sometimes hot and dry summers. The south- 
ern cow-pea is possibly the best crop to precede the 
Strawberry. This leaves the ground clean, mellow and 
in the very best condition for any crop that follows. 

The soil is usually prepared in slightly elevated rows 
or beds 3%-4 feet broad. In making summer and early 
fall plantings with the view of securing a large yield 
the following spring, plants are set only 8 or 10 inches 
apart along the line of the row. The distance in the 
row for spring plantings ranges from 12-30 inches, 
depending on the tendency of varieties set to multiply 
runners. For heavy yields the properly matted row is 
best. In the ideal matted row each plant should be 
5-7 inches distant from its nearest neighbor, and aspace 
of 18-24 inches along the top of the rows should be so 
occupied with plants. Season, soil and treatment at the 
hand of the cultivator greatly modifies the degree of suc- 
eess in securing this ideal stand. Where irrigating 
facilities are to be had, the desired results may be ob- 
tained with certainty. In spite of the best efforts on the 
part of the grower, however, varieties like Michel, 
Downing and Cloud may set too many plants during wet 
seasons. In such cases any runners that encroach on the 
paces between rows are treated as weeds, and such 

places along the line of the rows as become too thickly 
matted should be properly thinned on the advent of 
cool fall weather. 

With spring setting, cultivation begins shortly after 
plantings are made. The plow, cultivator and hoe are 
the implements most used, and these are employed in 
cultivation often enough to keep the ground in good 
tilth and free from weeds. Cultivation usually ceases 
early in the fall. Any weeds that interfere with the 
proper development of plants or fruits from this time 
until the end of fruit harvest are pulled out or clipped 
off with sharp hoes without breaking the surface soil. 
Very little winter protection is necessary. It is well to 
delay mulching until after midwinter, or until there 
has been sufficient cold to drive insects into winter 
quarters. On clay soils inclined to heave during frosty 
weather a thin covering of barnyard litter or of short. 
straw (pine straw is excellent) placed around and be- 
tween rather than over plants is of advantage. For 
keeping fruit clean and, at the same time, adding al- 
most, if not quite, its purchase value in plant-food, 
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nothing is better than cottonseed hulls. It is a fact 
worthy of note that as one goes south the picking sea- 
son lengthens. Florida, southern Louisiana and other 
sections near the Gulf frequently begin shipping late in 
January or early in February and continue to market 
berries for four or five months. In latitude 32° the 
writer has during several seasons in the past twenty- 
five years shipped Strawberries from about April 1 to 
July 1. In latitude 34° the picking season rarely lasts 
more than five or six weeks. 

In recent years the rapid strides made in methods of 
picking and packing, in the construction, loading and 
icing of fruit cars, in shortening the time between 
grower and consumer, and in vastly better means of 
distributing fruits among different markets and of 
reaching allclasses of consumers in the several markets, 
—all these things have made southern-grown Strawber- 
ries common in almost every city, town and village in 
more northern latitudes. A. B. McKay. 

To the foregoing advice may be added a sketch of 
some of the rotation practices in Georgia. Four systems 
of rotation exist: the annual, biennial, triennial, and 
what may be termed the perennial or permanent system. 
These terms are frequently, though quite unnecessarily, 
confused, and some growers, while practicing, techni- 
cally, a biennial rotation, call it annual, because they 
establish a new plat annually, although each plat, when 
plowed under or destroyed, is two years old. 

To illustrate: A plat planted in July, August or Sep- 
tember makes a good, strong growth by winter along 
the isotherm of the Carolina and Georgia coast, where 
summer planting and the system of annual rotation 
are almost exclusively practiced. In fact, the plant 
continues to grow, especially under ground, through 
the entire winter, setting in the spring a heavy and 
profitable crop, which is marketed. The plat is seldom 
worked out, but used to reset another plat in the late 
summer, and then turned under. Such a rotation is 
strictly an annual one. Logically, it could be nothing 
less, nothing more. If, however, this plat were culti- 
vated through the season following its crop, suffered to 
bear a second crop the next spring, then used as before 
to reset a succession plat and turned under, such a pro- 
cess would be a biennial rotation, and, logically, could 
be nothing less, nothing more. Equally as logical 
would it be to call the rotation biennial had the plat 
heen planted in November—instead of July, August or 
September — cultivated through the following summer 
and carried into the next year, bearing its main crop— 
its “money” crop—the second spring. The fact that its 
first crop was light and scattering would not make the 
rotation an annual one; for the essence of the differ- 
ence between an annual and a biennial rotation con- 
sists in the plat, in the first instance, flowering but 
once, while in the second instance it passes two flower- 
ing seasons. In the first case, no cultivation is given 
after fruiting; in the second the plat is cultivated after 
fruiting, or after the fruiting season, whether it fruits 
or not. These two distinctions cause a rotation to fall 

2426. Leaf-blight of Strawberry (X 3). 

under the head of biennial even when the plat is set 
out as late as February or March, cultivated through 
the summer following and fruited the next spring. 

The biennial rotation (though often under the errone- 
ous title of annual) is much the most common, and is 
almost universally employed, except on the coast, where 
the light, sandy soil, the humid climate and more 
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regular rainfall render summer planting on a large 
seale an economic possibility. This, the stiff clay soil 
of the interior, the drier atmosphere and uncertain rain- 
fall of early autumn, render impracticable. It is hence 
more economical to reset than to eultivate on the coast, 
especially as its comparatively subtropical climatie con- 
ditions tend to produce a vigorous development of the 
sumier- or fall- planted plat by the following spring. 
But, while the biennial rotation is recommended for 
the interior of the state, it must not be understood that 
anew plat is to be established only every two years. 
The plat runs through two seasons, it is true, but a new 
one must be set out each year, 

If strawberry growing was commenced in 1899 under 
a biennial rotation, and the planting effected in Novem- 
ber of each year, the following diagram would illustrate 
the necessary succession of plats: 

1899 al No. 1, planted November, 1899. 

| 

r Be = ae 

1900 | ] oY 

No. 1, fruited lightly spring, 1900; cultivated through season 

of 1900. 
No. 2, planted November, 1900, from new purchased plants. 

1901 

No. 1, fruited main crop, spring, 1901; plowed under Novem- 

ber, 1901, after resetting No. 3. 
No. 2, fruited lightly spring, 1901; cultivated through season 

of 1901. 
No. 3, planted November, 1901, from runners of No. 1. 

1902 a 3 4 | 

No. 2, fruited main crop, spring, 1902; plowed under Novem- 

ter resetting No. 4. 
No. 3, fruited lightly, spring, 1902, and cultivated through 

season. 
No. 4, planted November, 1902, from runners of No. 2. 

And so on, indefinitely. In this way, while each plat 
runs two years, that is, biennially, a new plat is reset 
every year, that is, annually; yet the rotation must of 
ecessity be termed biennial, though only one market- 

able crop results. And this would be equally true for a 
similar rotation where the planting was done in Feb- 
ruary or March instead of November, although no crop 

—not even a light one—could be obtained the same 
spring. Of course, if a plat is reserved for resetting, 
after it has borne its main crop, it must be cultivated, 
more or less—at least by hand weeding—to prevent it 
from becoming too foul during the second summer; but 
the process of thinning out and the careful cultivation 
necessary for a crop expected to make a paying return 
in fruit, are eliminated. 

The triennial rotation is followed when two “main” 
or “money” crops are secured from a plat before its 
abandonment, and the perennial system when the plat 
is suffered to bear as long as it proves profitable. 

The “matted row” system stands successfully the 
test of practical experience in the South. “Stool cul- 
ture,” however perfect or ideal in theory, can be made 
profitable only under exceptional conditions. Under 
ordinary circumstances it cannot resist the crucial test 
of a prolonged drought. H. N. STarnes. 
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Strawberry Culture on the Plains. — The fact that 
the Strawberry has been growing wild from time out of 
ind in the prairie regions of North America suggests 
that it may be cultivated there with success, and the 
thousands of ear-loads of delicious berries annually pro- 

duced in those regious are positive proof of it. The Straw- 
berry did not grow naturally in all sections or soils, but 
chietly in the moist creek and river bottoms and along 
the margins of the woodlands. The cooler climatic con- 
ditions of the northern sections are more conducive to 
the growth of wild Strawberries than those in the South; 
for instance, the prairies of Minnesota grow more thrifty 
and larger berries than those of Texas. Under ecultiva- 
tion the Strawberry is somewhat subject to the same 
vonditions as when growing naturally, but the principle 
of conservation of moisture by tillage has enabled man 
to do much that nature could not, in growing Straw- 

berries. Water is most essential in the culture of this 
fruit. The soil should not be wet, but it must be moist 
or the plants will not thrive; nor will they bear fruit 
abundantly or of good size and quality with a meager 
supply of water. During the fruiting season there is a 
heavy draft upon the plants for water with whieh to fill 
the berries to their proper size. Over most of the Plains 
region there is a sufficient amount of rainfall to produce 
good crops of Strawberries in ordinary seasons, pro- 
vided proper care be given to tillage. Nearly all the 

2427. Fancy packing of Strawberries, each quart wrapped 

in paper; a picking stand on the left. 

failures to grow reasonably good crops are due to ne- 
glect of this all-important matter. The drier the cli- 
mate or the season the more heed should be given to 
tillage. 

The mere setting of plants and giving them ordinary 
care is not sufficient for the production of a really profit- 
able Strawberry crop in the open prairie country. It may 
suffice where the rainfall is not only abundant but regu- 
lar; but where the rains are fitful and often very scant, 
especially in the latter part of the summer, this will not 
do, The tillage should not be deep, but very frequent. 
Once each week during the growing season will be suffi- 
cient. The finer the surface soil is pulverized, the less 
water will escape from the subsoil, and this is the prin- 
cipal point to be attained so far as the purposes of til- 
lage are concerned. Rich soil is beyond doubt one of 
the prime requisites of Strawberry culture. This is not 
difficult to find in most parts of the prairie regions. 
Some of it lies too flat for the best results and some is 
too steep, but very little is either too stiff or too sandy. 

The Strawberry is especially adapted to field culture. 
As the Plains country slopes up to the Rocky Mountains 
the climate becomes drier until there is so very little 
rain that nothing but a secant native vegetation will grow 
without irrigation. The soil is for the most part rich 
enough for Strawberries, and where water is applied in 
proper quantity as fine berries can be grown as in any 

part of the humid regions. As a matter of fact, there 
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seems to be more certainty in growing Strawberries un- 

der such conditions than in regious where the crop must 

depend upon rainfall. Some varieties that are usually 
a failure because of their deficieut root-system, such as 
Jucaunda, are thus enabled to flourish to such a degree 
as to be wmong the most profitable. Whatever may be 
said of other parts of the continent of North America, 
it is an indisputable fact that the Plains region is very 
good for Strawberries. Good judgment in the sclection 
of proper loeations and the right varieties, thorough 
preparation of the soil and good culture will be abun- 
dantly rewarded. H. E. Vax Dewan. 

The Strawberry on the Pacific Coast. — California 
conditious inelade beth those most favorable and 
most trying for the growth of Strawberries. There 
ure situations where, through local topography and 
proximity to the ocean, winter temperatures are very 
seldom too low for the growth and fruiting of the 
plants and where, by summer irrigation to maintain 
this continuous activity of the plan it is possible to 
gather fruit every month in the ye This fact is not 
however, made of much commercial account, nor is it 

widely true that one can have Strawberries all the year 
round in the open air. It is true, however, that even on 
the lowlands, where the commercial crops are chiefly 
grown, the winter is so mild that Strawberries begin to 
ripen in shipping quantities as early as March and by 
proper cultivation and irrigation the fruiting is con- 
tinued until late in the autumn, and the grower has 
theretore a very short closed season. The trying condi- 
tion for the Strawber found in the long, dry sum- 
mer, which enforces dormancy as early as June on light 
loams in the more arid localities of the interior. Such soils 
become dry and hot to a depth of several inches in spite 
of surface cultivation and cause the dwindling and death 
of a shallow-rooting plant like the Stra.berry, unless 
frequent irrigation is begun in time. This trouble 
less acute on more retentive soils in regions of lower 
summer temperature and greater rainfall, and plants in 
such situations may survive the summer dormancy, but 
it is true that everywhere in California and even in the 
more humid states on the north that Strawberry-grow- 
ing without irrigation results either in failure or only 
partial satisfaction and the venture is seldom to be 
commended. It is, however, so easy, usually, to secure 

the small amount of water nec ary for home produe- 
tion, and the plant when fairly treated is so highly pro- 
duetive, that a general exhortation to Strawberry-grow- 

ing on an irrigation basis 1s fully warranted, 

2428. A prolific row of Strawberries, the fruit resting on a mulch. 

There are several species of Strawberries indigenous 
to California, and they are of both littoral and alpine 
types. Some interest has been shown in development 
of cultural varieties from these sources, but no ecom- 
mercial significance has as yet attached to them. The 
varieties chiefly grown are different from those popular 
at the East. New varieties from the eastern states and 
from Europe are freely tried, but few are successful and 
they retain local popularity after abandoument in their 
birthplaces. A striking instance of this fact is the con- 
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tinued popularity of Longworth Prolific, Sharpless, 
Monarch of the West, Wilson Albany, ete. Long- 
worth has survived more than thirty years’ continued 
growing. Other popular varieties are Melinda, Jessie, 
Triomphe de Gand, Brandywine, Marshall, Lady Thomp- 
son, ete. An English variety, Laxton Noble, bas been 
largely planted in southern California but not always 

2429. Strawberry field in Wisconsin. 

successfully, though it does well near the coast. The 
Arizona Everbearing is par excellence drought- and 
heat-resistant and is constantly increasing its area in 
interior situations. It has endured neglect which has 
actually compassed the death of other varieties. The 
Australian Crimson is a popular market variety in 
southern California, of which the first plants came from 
the southern hemisphere, but it has some appearances 
of being a re-named Amcrican variety. 

The growth of Strawberries is almost wholly in 
matted rows, the rows usually occupying low ridges only 
sufficiently elevated to allow the slightly depressed in- 
tervals to serve as irrigation ditches and as walks dur- 
ing picking. The slight elevation of the plants also 
assists in surface drainage, when heavy rains fall during 
the early part of the fruiting season, and this promotes 
early growth and fruiting of the plants. Where the soil 
is too coarse to permit free rise of water from the de- 
pressed ditches the conditions are reversed and low 
levees are made to inclose blocks of plants which are 
irrigated by flooding the inclosures. In the chief com- 
mercial regions a fine loam is used and irrigation from 
the small ditches on both sides of the ridges, which are 

about 2 feet wide, is the ruling method. 
Nearly level land is selected and grading 
is done before planting to reduce dry 
knolls and fill low places so that the 
water will flow slowly and will evenly 
moisten the whole field. Subirrigation by 
tile has been often advocated but never 
has been employed to any extent. 

One of the chief Strawberry-shipping 
districts in central California is charac- 
terized by a shallow loam underlaid by an 
impervious indurated clay or hard pan, 
which prevents the percolation of the ir- 
rigation water and enables growers to 
maintain a large acreage by means of the 
small water supply secured by windmills. 
In this case water is applied very fre- 
quently, even oftener than once a week 
in some cases, but the total amount for 
the season is small. Quite in contrast 
to this is the growth on light, deep loams 
where water sinks so rapidly that the 
plants suffer, although water is almost con- 
stantly running in the ditches. In such 

cases mulching and sprinkling are the price of success, 
and these are too costly except on a small scale for home 
supply. The largest producing districts have soils mid- 
way between the extremes above noted; viz., deep, re- 
tentive loams, situated rather low in the valleys and 
with irrigation available either by ditch system or by 
wells both flowing and pumped. The pump wells re- 
quire usually only a short lift, and abundant water 18 
secured cheaply by the use of modern pumps and 
motors, 
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In addition to supplying the home markets, which are 
very good, California Strawberry-growers find a good 
outlet for the fruit all through the region west of the 
Missouri river, Southern California supplies the south- 
ern portion of this district, while the growers in central 
California, chiefly near Florin in Sacramento county, 
make large shipments eastward as far as Colorado and 

2430. The forcing of Strawberries under glass. 

northward to all the great interior states and to Oregon, 
Washington and British Columbia before the locally 
grown fruit in those regions is available. 
The states of Oregon and Washington in their areas 

lying west of the Cascade mountaius have conditions 
excellently suited to the growth of the Strawberry. 
Their conditions more nearly resemble those in the east- 
ern states than any other part of the coast. The cooler 
weather and more abundant moisture give a_ better 
spring season than that of California, but the season is 
on the whole much shorter because of the longer winter. 
Irrigation is also necessary in most places for continued 
fruiting during the summer. The most famous district 
is Hood River, Oregon, where arid conditions east of 
the Caseade mountains are modified by western influ- 
ences which reach through the gap in these mountains 
where the Columbia river flows through. Irrigation is 
regularly employed and a large commercial product 
grown. The varieties chiefly grown in this region and 

in adjacent parts of Washington and Idaho are of local 
origin, the Hood River (Clark Seedling) and Magoon 
Seedling being widely approved. Jessie, Sharpless, 
Wilson, Haverland, Crescent, Cumberland, Jncundaand 
Parker Earle are also commended by growers in the 
northwestern states. E. J. Wicgson. 

The Forcing of Strawberries for a Winter Crop has 
not as yet become of any great commercial impor- 
tance in North America. Some gardeners grow a few 
potted plants for either Christmas or Eas decoration. 

Very few, if any, commercial growers are foreing 
Strawberries exclusively to any profitable extent. The 
few Strawberries that are forced are grown either in 
pots or planted out on benches. The former method is 
the one generally employed. There are several good 
reasons for this, some of which are: first, the confine- 
ment of the roots; second, the ability to ripen the 
crowns in the fall; third, the control of fertilizers and 
liquid manure; fourth, the privilege of having the crop 
grown in several houses at one time or brought from a 
coolhouse into heat; and fifth, the opportunity to sup- 
ply particular demand of the potted plants or their 
fruits. The first expense of the pot method is consid- 

erably more than when the plants are grown in the 
benches, but after the pots are once purchased the cost 
of each method should be about the same. 
The pot method as practiced at Cornell University is 

about as follows: As early in the spring as possible 

large plants are set in well-enriched soil. The first 
strong runners made by these plants are secured and 
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potted. Numerous 2- or 3-ineh pots filled with good 
soil are plunged to the rim along the Strawberry row. 
The runners are trained to these pots, and a small stone 
is placed on each runner to keep it from growing be- 
yond the pot. When the pot is filled with roots the 
young plant is cut from the parent stock, the pots lifted 
and taken to the potting shed or other convenient place, 

where they are at once shifted into the fruit- 
ing pots (usually a6-ineh pot). The soil used 
at this time should be three parts fibrous loan 
and one of good sharp sand. This potting 
soil should have mixed with it bone-Hour or 
dissolved rock at the rate of about one pint 
to two bushels of soil, Ample drainage 
should be given, as through the season of 
ripening the crowns and the following foreing 
period a large quantity of water must be given 
and none should be allowed to stand around 
the roots. 

The pots should then be plunged to near 
the rim in some coarse material, preferably 
coal ashes, which, if deep enough to extend 
from four to six inches below the plunged 
pots, will prevent the earthworms from en- 

tering the pots. The use of a frame in 
which to plunge the pots is reconmended 
for protection against heavy rains or early 
frosts. Attention to watering is all that will 
be necessary through the growing season. 
Late in September or carly in October the 
pots will be filled with roots and the plants 
will have attained their full growth. At this 
time larger and firmer crowns will be had by 
careful attention to watering and subsequent 

drying off to almost the wilting stage than by watering 
the plants up to the time of freezing weather. The dry- 
ing process scems to represent the late fall season and 
causes the olant to store up material in the crowns at 
an earlier period. At the coming of cold weather the 
soil in the pots may be allowed to freeze, It is very de- 
sirable that the soil be on the dry side before freezing, 
for if the ball of earth is wet there is danger of break- 
ing the pots when the cold becomes intense. The period 
of foreing from the time the frozen plants are brought 
in until the ripening of the fruits will be about eight 
weeks. The time will vary slightly under different con- 
ditions of heat and sunlight. When first brought in, the 
plants should be cleaned of all dead or diseased leaves. 
The pots should be plunged to near the rim in some 
material that will retain moisture, e. g., tan bark or 
coal ashes. The benches or shelves should be as near 
the glass as convenient. A thorough spraying with 

2431. A good winter Strawberry plant in bloom. 

Bordeaux mixture or some other fungicide should be 
made at once. For the first few days the house should 
be held at about 35°, with little if any rise through the 
day. After a week arise of 10° may be given. At the 
end of the second week 50° at night, with a rise of 10- 
15° through the day, will be about right. 
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Strict attention must be given to syringing the foliage 

every pleasant day. Keep the walks wet until the time 

of blossoming. ‘This moisture keeps down the red 

spider. At blossoming time the house should be al- 

lowed to dry out, and a free circulation of air should be 

maintained through the middle of the day, in order to 

ripen the pollen. It is necessary to pollinate each flower 

by hand. The pollination may be done in the middle of 
the day while the houses are dry. A small camel-hair 

brush is useful for distributing the pollen. A ladle or 

spoon should also be provided in order to carry the sur- 

plus pollen. The surplus pollen may be used on varieties 
that are pistillate or do not have pollen enough to set 
their own fruits. Nix to eight fruits are enough fora 
6-inch pot. When these are set the remaining flowers 
should be eut off, in order that the entire strength of 
the plant may go to swelling the chosen fruits. After 
swelling begins, liquid manure should be given. Dur- 
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2432. Strelitzia Regine. 

(x ™%) 
\ 

ing the first week give one dilute application. After 
this give two applications a week, increasing the 
strength of the manure liquid each time. Well-rotted 
cow manure or sheep droppings furnish good material for 
this purpose. When the fruits are coloring the liquid 
manure should be withheld and only clear water given. 
As they swell, the fruits will need support, and the 
best method of furnishing this is probably by using 
small-meshed window-screen wire cut into suitable 
squares. These squares may be laid on the pot, under 
the clusters of fruits. They hold the fruits away from 
the sides of the pots, protect them from any water or 
liquid manure that is given the plants, and enhance the 
beauty of the potted plant. After one fruiting, the 
plants are worthless. C. E. Hor: 

STRAWBERRY BUSH. See Huonymus. 

STRAWBERRY GERANIUM. Sarifraga 
tosa. 

sarmen- 

STREPTOCARPUS 

STRAWBERRY-RASPBERRY. Rubus rosefolius. 

STRAWBERRY TOMATO. Physalis Alkekengi and 
other species of Physulis. 

STRAWBERRY TREE. Arbutus Unedo. 

STRELITZIA (after the wife of King George III, 
Charlotte Sophia, of the family Mecklinburgh-Strelitz, 
a patron of botany). Scitumindcew. BIRD OF PaRaDisE 
FLower. A South African genus of 4 or 5 species of 
perennial herbs, with generally large, long-petioled 
leaves and showy flowers of peculiar form: rhizome 
subterranean or produced into a large woody stem: 
pedicels short: spathe long or short, peduncled. 

Strelitzia Regine requires a good strong soil, a co- 
pious supply of water and considerable sunlight. It is 
a serviceable plant for house decoration or for the porch 
or lawn in summer. It will endure much neglect, but 
unless well cared for it may fail to bloom regularly and 
well. A night temperature of 50° is sufficient. This 
plant may be induced to set seed if the flowers are 
hand-fertilized. 

A. Plant nearly stemless. 

Regine, Banks. Birp or PARADISE FLoweEr. Fig. 
2432. About 3 ft. high: roots large, strong-growing: 
lvs. oblong, about 1 ft. long, stiff, concave; leaf-stalks 
all radical, twice to three times as long as the lvs.: 
scape higher than the lvs.: spathe about 6 in. long, 
nearly horizontal, purplish at the base, about 6-fld., the 
fis. orange and blue-purple. Winter. B.M. 119, 120. 

AA. Plant with woody stems. 

B. Fls. pure white. 

Augusta, Thunb. (S. angtsta, D. Dietr.). Becoming 
18 ft. high: lvs. at the summit of the stem, 2-3 ft. long, 
oblong, acute; petiole 4-6 ft. long: pedunele short, 
from a leaf-axil: spathe deep purple: fils. on short pur- 
ple pedicels, all parts of the flower pure white; petals 
round at the base. B.M. 4167, 4168. 

BB. Fls. pale blue and white. 

Nicolai, Regel & C. Koch. Resembling S. Augusta 
in habit and foliage, but the fls. and spathe are much 
larger and the petals are hastately combined and blue 
in color. B.M. 7038. F. W. Barcuay. 

STREPTOCALYX (twisted calyr). Bromelidcee. 
There are 7 species of Streptocalyx according to Mez 
(DC. Monogr. Phaner. Vol. 9) of Brazil. The genus 
differs from Bromelia in having strongly imbricated 
broad sepals and long corolla-tube. No species are in 
the American trade, but S. Fiirstenbergii, Morr., is de- 
scribed in horticultural literature (sometimes as dich- 
mea Fiirstenbergii, Morr. & Wittm.). It is a stemless 
pineapple-like plant, with 30-40 rigid lanceolate leaves 
in a dense rosette: cluster a central dense panicle 
1-1% ft. long, with many 2-sided spikes of rather dull 

flowers. 

STREPTOCARPUS (Greek compound, meaning twisted 
fruit), Gesneracee. CAPE PrimRosE. In October, 1826, 
there bloomed at Kew a most interesting gloxinia- 
like little plant, seeds and specimens of which had been 
collected in South Africa by Bowie, on the estate of 
George Rex, at Knysna. The plant was described as 
Didymocarpus Rerii. It is a stemless plant, with one, 
or rarely two, long-tubular nodding pale blue flowers on 
each of several short scapes, and with several clustered 
root-leaves. It proved to be a profuse bloomer and easy 
to grow. “So abundantly does it produce seed,” wrote 
W. J. Hooker, in 1830, “that new individuals come up 
as weeds in the neighboring pots, and a succession of 
flowers may he obtained at almost every period of the 
year.” In 1828, John Lindley made the genus Strepto- 
carpus for this plant, calling it S. Rerii, the name it 

now bears. It appears to have been nearly thirty years 
after the introduction of 8. Rerii that another Strepto- 
carpus bloomed in England. This second species was 
S. polyantha, which may be taken as the type ofa group 
that has one leaf lying on the ground and from the mid- 
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rib of which arise suecessive several-flowered scapes. 
The introduction of this curious plant seems to have re- 
vived the interest in Streptocarpuses, an interest that 
has been kept alive by the frequent introduction of other 
species. The chief stimulus to the systematic breeding 

2433. Streptocarpus Wendlandii (x 14). 

of these plants seems to have been the introduction of 
S. Dunnii, suid by J. D. Hooker to be “quite the mon- 
arch of its beautiful genus” (but now excelled by S. 
Wendlundii). Seeds of this species were sent to Kew 
in 1884 by E. G. Dunn, of Cape Town. It is one of the 
monophyllous seetion to which S. polyantha belongs. 
In the meantime, S. parviflora, a species allied to S. 
Rerii, had been introduced from the Cape region. With 
the three species, S. Rerii, S. parviflora and S. Dunnii, 
W. Watson, of the Royal Gardens, Kew, set to work 
systematically to breed a new race of Streptocarpus, 
and his efforts met with unqualified suce When the 
hybrids came to notice in 1887, the Gardener’s Chroni- 
ele made the following comment on the value of the 
work: “The results are very striking, and we can hardly 
doubt that Mr. Watson has set the foundation of a new 
race of plants, parallel in importance to the Achimenes 
and Tydeas.” Several hybrid races have now been pro- 
duced and s¢ al interesting species have been intro- 
duced from the wild, so that Streptocarpus seems to be 
destined to become a very important and popular garden 
genus. 
Bentham and Hooker’s treatment divides the Gesnera- 

cee into two great tribes: Gesnerez, with ovary more 
or less inferior and fruit a capsule; Cyrtandree, with 
ovary superior and fruit sometimes a berry. The latter 
tribe, the species of which have been monographed by 
C. B. Clarke in vol. 5 of DeCandolle’s “Monographie 
Phanerogamarum,” contains the genera Streptocar- 
pus, Episcea, Cyrtandra, A2schynanthus, Ramonda, and 
others. The Streptocarpuses are stemless or nearly 
stemless herbs, bearing 1 or more tubular nodding fis. 
on short scapes that arise either from the crown of the 
plant or from the midrib of a flat prostrate leaf: co- 
rolla-tube cylindric, the limb 5-lobed and somewhat 2- 
lipped; perfect stamens 2, included; pistils with ovary 
linear, usually hairy, with style as long as or shorter 
than the ovary, and stigma capitate or indistinctly 2- 
lobed: fr. a linear 2-valved capsule, the valves twisting. 
The flowers are usually showy, blue or lilac, rarely yel- 
low. The species are of three groups: the stemless 
monophyllous Ss, With one prostrate leaf from the 
midrib of which the scapes arise (this leaf is really an 
enlarged cotyledon, the other cotyledon not enlarging) ; 
the stemless species, with several or many radical more 
or less primula-like leaves (whence the English name 
“Cape Primrose”); the stem-bearing species, with op- 
posite cauline leaves. The cultivated species chiefly 
represent the first two sections. In the American trade, 
only four specific names occur, S. Rexii, S. Galpini, 8. 
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Dunnii,and S. Wendlandii; but since the hybrids repre- 
sent several other species, these additional species are 
inserted in the following account. Streptocarpus is an 
African genus. The stem-bearing section is confined to 
central Africa and Madagascar, and the others to South 
Africa. Clarke’s Monograph, 1883, deseribes 19 species, 
but S. Dunnii, S. Wendlandii, 8. Galpin’ and others 
have since heen discovered, 
species, 

Streptocarpuses are not difficult plants to grow. They 
are usually raised from seeds, the secdlings blooming in 
8 to 15 months trom starting. The seeds are very small, 
and care must be taken not to cover them too deep. 
Give an open sunny place in an intermediate tempera- 
ture. They are not stove or warmhouse plants. Of the 
new hybrid forms, seeds sown in February or March 
should produce plants that will bloom the following fall 
and winter; after blooming, the plants may be discarded, 
for better results are usually secured from new plants 
than from those more than one season old. The sea- 
son of most profuse bloom is summer, but the bloom 
continues until winter. The monophyllous species can 
be propagated also by cuttings of the leaf. Some fan- 
ciers of Cape Primroses advise propagating select 
types by leaf cuttings or by division. 

There are 25-30 known 

A. Streptocarpus species, or those forms introduced 
from the wild, 

B. Leaf one, prostrate on the yround, usually vw ry 
large. 

co. Fis. red, 

Dunnii, Hook. f. Soft-hairy: leaf hecoming 3 ft. or 
even more in length and 16 in. wide, thick-nerved, red- 
dish tomentose beneath, rounded at base, obtuse at 
apex, coarsely toothed: scapes several to many, in a 
row beginning at the base of the leaf, erect, 1-3 ft. tall, 
many-fld.: corolla long-tubular, curved, 14 in. long, the 
limb narrow, bright rose-red. Transvaal. B.M. 6903. 

—A very floriferous s] s, one plant some- 
times bearing more than 100 flowe rs. 

cc. Fs. blne, mauve or lilac. 

Satndersii, Hook. Hairy: leaf 1 ft. by 9 in., cordate, 
obtuse, coarsely serrate, yellowish green above and pur- 
ple-rose beneath: scapes 10-16 in. tall, bearing a com- 

2434. Streptocarpus Rexii (* }3). 

pound cyme of large drooping blossoms: corolla 1-1% 
in. long, funnelform, the limb broad but not equaling 
the nearly straight tube, light blue, with 2 purple spots 
in the throat. Natal. B.M. 5251. F.S8. 17:1802.—Named 
for W. Wilson Saunders, through whom it was intro- 
duced. 
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polyantha, Hook. Hairy: as compared with S. Saun- 

dersii, the leaf is smaller and the fils. bluer and borne 

in a compound racemose panicle: corolla-tube curved, 

shorter than the large, wide-spreading toothed pale blue 
limb. Natal, Orange Colony. B.M. 4850. 

Galpini, Hook. f. Hairy: leaf ovate-oblong, obtuse, 
entire: scapes several to many, glandular-pubescent: 
fls. short and broad, being nearly or quite bell-shaped, 
the limb broad and subequal, rich mauve, with a white 
eye. Transvaal. B.M. 7230. G.C. III. 11:139.—Named 
for Ernest E. Galpin, who discovered the plant. 

Wendlandii, Damman. Fig. 24533. Hairy, usually 
bearing a rosette of very small lvs. at the base of the 
radical one: leaf broad, often becoming 24x30 in., some- 
times narrower, rounded ut both ends, e-undu- 

late, red-purple beneath: scapes several, forking, bear- 
ing paniculate racemes: corolla-tube about 1 in. long, 
curved, pubescent, the limb large and oblique, with 
broad entire lobes, the whole effect violet-blue and 

whitish. Transvaal, Natal. B.M. 7447 (part of which 
is copied in Fig. 2433). G.C. ILD. 22:275. Gn. 45, p. 511; 

50, p. 394. JH. IIL, 28:223.— Probably the finest species 
yet introduced. 

STREPTOCARPUS 

BB. Leaves several, rising from the crown. 

Rexii, Lindl. Fig. 2434. Hairy: lvs. ovate-oblong, 
6-9 in. long, short-stalked, obtuse, crenate: scapes sev- 
eral, 3-8 in. tall, l-fid. or rarely 2-fld.: fis in. long, 
2-3 in. wide, the tube downy and nearly white, the large 
spreading limb pale blue to purple. 8S. Afr. B.R. 
14:1173. B.M. 3005. L.B.C. 14:1305. 

parviflora, E. Mey. Soft-hairy all over except the co- 
rolla: lys. ovate, obtuse, sessile or nearly so, crenate, 

appressed to the ground: scapes several, 6-10 in. tall, 
reddish, bearing corymbose racemes: fis. small, the co- 
rolla-tube about 24 in. long and purplish and curved, 
the spreading broad limb nearly white and with orbicu- 
lar lobes. Cape. B.M. 7036. 

2435. Streptocarpus Kewensis ( !5'. 

lutea, Ciarke. Lys. erect and elongate-oblong: fis 
smaller and usually fewer, yellowish, the corolla-lobes 
narrower and the tube relatively broader. Transvaal. 
B.M. 6636 (as S. parviflora).—Perhaps only a form of 
S. parviflora, The two species were confused until 
separated by Clarke in 1883. It appears that this plant, 
rather than the true S. parviflora, was one of the par- 
ents of the hybrid S. Watsoni (see W. Watson, G.P. 3, 
p. 609). 

AA. Streptocarpus hybrids, of garden origin. (For eol- 
ored pictures of modern hybrid types, see Gn. 
29:545; 41:843; 50:1092.) 

Kewénsis (S. I?eriix pollen of S. Dunnii). Fig. 2435. 
“It has two or three large oblong or elongate-ovate 
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bright green leaves, which, however, do not attain such 
large dimensions as in 8S. Dunnii; flower-stems numer- 
ous, and 6-8-fid., forming a tolerably compact mass of 
tls.; corolla about 2 in. long and 144-1% in. in diam., of 
a bright mauve-purple, striped with dark brownish pur- 
ple in the throat.” WV. #. Brown. G. C. (11. 2:247. LH. 
38:133. 

Watsoni (S. lutea x pollen of S. Dunnii). “The sin- 
gle leaf is similar to but rather smaller than that of S, 
Aewensis. It is exceedingly floriferous, having numer- 
ous flower-stems, bearing 10-16 fis. about 144 in. long 
and 1 in. in diam., of a bright rose-purple, with a white 
throat striped with brownish purple.” WV. #. Brown. 
G.C. ID. 2:215, 1.H. 38:134.—One of the finest of gar- 
den forms. Said to be sterile with its own pollen. — 

Dyeri (S. Wendlandii x S. Dunnii). Leaf single, 2 ft. 
long and 15 in. wide, olive-green above and vinous pur- 
ple beneath, soft-hairy : scapes 1-2 ft. or more tall, 
bearing many long-tubular red-purple flowers. G.F, 
8:5.—One of W. Watson’s hybrids. 

Brianti (S. ReriixS. polyantha). Fils. larger than 
those of S. Rerii, 4-6 on each scape, mauve-blue, with 
whitish yellow throat. 

S. biflora, Duch., mentioned only in horticultural literature, 
and perhaps a garden form. It is of the 8. polyantha type, 
with several blue fls.—S. bifloro-polydnthus, Duch., is a hy- 
brid of S. biflora and $. polyantha, with several large light 
blue fls. F.S. 23:2429.—S. cauléscens, Vatke. One of the cau- 

eci site elliptic-oblong entire hairy lvs., 
the stem swollen, the f mall (46 in. across) and pale lilac. 
Trop. eastern Afr. B.M. 6814.—S. Gardeni, Hook. Allied to S. 
Rexii: apes several, bearing 2 nodding pale lilae fls., with 
corolla 244 in. long. S. Afr. B.M. 4862. F.S. 12:1214.—S, Greenii, 
Hort., is a hybrid of S. Saundersii < pollen of S. Rexii: 
dwarter and more compact than S. Saundersii, the scapes 
many-fid.: fis. pale lilae-blue. G@.C.II.17:303. Said to have 
been the first hybrid Streptocarpus. Raised by Mr. Green, 
Pendall Court, Surrey, England, in the garden of Sir George 
Macleay.—S. Kirkii, Hook. f.,is one of the caulescent section, 
with opposite petiolate cordate-ovate subcrenate lvs., and 
many-fid. clusters of pale lilac fls., the corolla being about %4 
in. long. Trop. eastern Afr. . 6782.—N. Lichtensteinénsis, 
Hort. Hybrid of S. WendlandiiXS. Watsoni. Lys. 2, one pros- 
trate and the other smaller and erect: tls. numerous, lilae-blue. 
—S. multiflora, Hort. One of Laing’s (England) types, a seed- 
ling of S. Rexii, with several large bluish purple fis. with 
darker lines in the throat. G.C. III. 18:211. I.H. 43, p. 67. 

L.A. B. 

STREPTOPUS (Greek, twisted stalk; referring to the 
peduneles). Zilidceew. Twisiep Sratkx. <A genus of 
3 or 4 species of perennial herbs, from the temperate 
regions of Eu., Asia and N. Amer. with aspect of Poly- 
gonatum, from which it differs in having a 3-cleft siyle 
and perianth in separate segments. Woodland plants 
with slender branching stems: lvs. alternate, thin, 

clasping or sessile, prominently nerved: fis. rather 
small, rose or white, nodding, slender-pediceled; soli- 
tary or in pairs in the axils of the leaves: fr. a many- 
seeded berry. The closely related genus Disporum has 
terminal flowers, while those of Streptopus are axillary. 

A. Fls. purple or rose. 

roseus, Michx. Rootstock short, stout: stem 1-2 ft. 
high: lvs. sessile, 2-4 in. long: peduncles less than 1 in. 
long, mostly 1-fld.: fls. about % in. long: berry red, 
‘4 in. thick. May-July. Moist, rich woods in the north- 
ern states. B.B. 1:433. 

AA. Fls. greenish white. 

amplexifolius, DC. Rootstock short, stout: stem usu- 
ally taller than S. voseus: Ivs. clasping, 3-6 in. long: 
peduncles 1-2 in. long, usually 2-fld.: fis. about % in. 
long: berry red. May-July. Moist rich woods, north- 
ern U. S. and Canada south to N. C. and New Mex, 

B.B. 1:432. F. W. Barcuay. 

STREPTOSOLEN (Greek, streptos, twisted, solen, 
tube, with reference to the form of the corolla-tube). 
Solundeer, Lys. on long petioles, ovate, acute at both 
ends, entire, bullate-rugose: fis. rich orange-colored, 
pedicellate, in terminal corymbose panicles; calyx 
tubular-campanulate, shortly 5-cleft; corolla-tube elon- 

gated, widening above, spirally twisted below; petals 5, 
broad; perfect stamens 4. A monotypic genus from 

the United States of Colombia. 
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Jamesonii, Miers (Browidllia JTamesonii, Hort., & 
Benth.?). Fig. 2436. Handsome evergreen scabrous- 
pubescent shrub, 4-6 ft. high, hardy and much culti- 
vated in California as far north as San Franei 
June. G.C. IL. 21:797. Gn. 26:447. R.H. 188: : 
B.M. 4605. F.S. 5:436. P.M. 16:6. GM. 39:200. V. 
7:298; 9:147.—An old favorite in northern greenhouses. 

J. Burt? Davy. 

O. 

A). 2436. Streptosolen Jamesonii (* 

STROBILANTHES (Greek, cone and flower, refer- 
ring to the inflorescence). Acanthdcee. A large genus 
containing about 130 species inhabiting the warm re- 
gions of Asia and the Malay Islands to Madagascar. 
They are mostly erect, half-shrubby plants cultivated 
for their flowers and foliage. Only young, well-grown 
plants are attractive, the older ones becoming weedy 
and unattractive. Some species are grown as ornamen- 
tal foliage bedding plants, but they are not as desirable 
for general use as the coleus, the slightest cool weather 
changing the color of their leaves to a very undesirable 
shade. In the greenhouse they make fine decorative 
foliage plants but require at all timesa high temperature 
and an abundance of moisture and much syringing. 
Under unfavorable conditions they lose their leaves and 
become unsightly. 

Lvs. opposite or rarely seattered, entire or toothed: 
fls. blue, violet, white or yellow, in terminal or axillary 
spikes or heads, or in loose cymes, mostly large; calyx 
deeply 5-parted, with linear lobes; corolla-tube narrow 
at base, straight or curved, enlarged above, limb of 5 
Spreading ovate or rotund equal lobes, or the dorsal 
pair united; stamens 4, perfect, or only the 2 lower per- 
fect and the upper pair sterile and aborted, included; 
anthers with 2 parallel cells; capsule oblong or linear, 
slightly contracted at the base, 2-loculed; ovules 2 
(rarely 3 or 4) in each locule. 

Dyerianus, Masters. An erect, branching, soft-wooded 
stove shrub: stem hirsute: lvs. opposite, 6-8 in. long, 
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elliptic-lanceolate, serrulate, cordate at base, sessile, 
variegated with iridescent tints of blue and lilac, rose- 
purple beneath: fs. in crect spikes, 1}. in. long, pale 
violet; calyx unequally 5-lobed, lobes linear, obtuse; 
corolla-tube curved, ventricose, limb of 5 short, broad, 
revolute lobes. Burma. B.M. 7574. R.B. 20-138, JH. 
TLL. 26:359. ALG. 172297. V. 19:67.-Used for bedding. 

callosus, Nees. Shrub, 6-8 ft. high: Ivs. elliptic-lanceo- 
late, acuminate, puberulous, narrowed into a long, slen- 

der petiole which is winged to the middle: fs. in short, 
oblong spikes, large, pale violet-blne; corolla-tube very 
short, dilated into a subeampanulate throat and expand- 

ing into a limb 2 in. across; lobes orbicular, undulate. 
B.M. 75 A native of western India, where it forms 
a shrub 6-8 ft. high; said to flower in its third year. 

isophyllus, T. Anders. (Gol@fhissia isophytla, Nees). 
low, much-branched, bushy shrub, 2-3 ft. high, 

swollen at the joints: lvs. short-petioled, opposite, nar- 
rowly lanceolate, distantly serrulate or entire: peduneles 
axillary, shorter than the Ivs., bearing several fis.: 
corolla 1 in. long, funnel-shaped, blue and white; limb 
5-lobed; lobesemarginate. India. B.M 4363. B. 5:244. 
—Used either for bedding or for pots. Blooms pro- 
fusely either in winter or summer, according to treat- 
ment. 

anisophyllus, T. Anders. (Goldfissia anisophglla, 
Nees). Branches somewhat zigzag: lys. broadly lanceo- 
late, acuminate, serrulate, opposite but one of each pair 
much smaller than the other: fls. purplish and white; 
corolla funnel-shaped, very broad at the mouth, with a 
somewhat irregular 5-lobed limb. India. B.M. 3404. 
B.R. 11:955 (as Ruellia persicifolia). Similar to the 
preceding inhabit anduse. HpinricH HASSELBRING. 

STROMANTHE (couch and flower; said to allude to 
form of inflorescence). Scitamindcew. Five tropical 
American plants (according to Petersen in Engler & 
Prantl’s Naturpflanzenfainilien), closely allied to Cal- 
athea, Maranta, Phrynium and Thalia. It agrees with 

Maranta and Thalia in having a I-loculed capsule, and 
thereby differs from Calathea and Phrynium, which 
have 3 locules. From Maranta it differs in having a 
very short perianth-tube and the segments not stand- 
ing opposite each other. From Thalia it differs, as does 

Maranta, in having 2 side staminodia rather than one. 
For culture, see remarks under Culuthea. 

Porteana, Griseb. (Mardnta Portedna, THoran.). 
Two to 4 ft. high, with maranta-like Ivs., the blades 
long-elliptic or ovate-lanceolate, varying from acumi- 
nate to almost obtuse, purple beneath, bright green 
above with transverse stripes or bars of silvery white: 
fls. solitary or twin on the rachis, blood-red, the in- 
florescence simple or compound. Brazil. Lowe 26. 

sanguinea, Sonder (Mardnta sanguinea, Hort.). 
Leaf-blades about 1 ft. long, oblong-acuminate, purple 
beneath and green above: scape 12-20 in. tall, red to- 
wards the top, bearing a panicle of bright red and red- 
bracted fls. Probably Brazilian. B.M. 4646. F.S. 8:785. 
—An old garden plant. Thrives in an intermediate 
house and frequently attains a height of 5 ft. when 
planted in a border. L. H. B. 

STROPHOLIRION (Greek for twisted rope and lily, 
referring to the twining stem). Lilidcew. Very like 
3rodiza, and sometimes referred to that genus, but 
differing in always having 3 stamens and a perianth 
which is contracted at the throat and saccate at the 
base. The only species is 8S, Californicum, Torr. 
(Broditea volibilis, Baker). In many ways it resem- 
bles Brodiwa coccinea, except that the scape is climb- 
ing to a height of 3 or 4 feet, and bearing an umbel 
of delicate rosy pink flowers. The scape twines readily 
about any stick or bush that stands near it. Lys. 1 ft. 
or more long, keeled, #4 in. or less broad: corm about 
1 in. in diam. Central Calif. B.M. 6123. G.C. ID. 
20:687.—Culture as for Brodiwa coccinea, 

CARL PurpDy. 

STRYPHNODENDRON is a genus of tropical Ameri- 
can unarmed trees belonging to the legume family. 

Ten species are known, one of which is a native of 
Guiana, the others of Brazil. They are usually small 
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trees with bipinnate foliage, numerous leaflets, and small August in the North). Va. and Ark. to Fla. and La, 
fils. borne in axillary, cylindrical spikes. Fls. sessile, Gn. 14:136; 18, p. 628; 34, p. 280. G.C. IL, 8-439. — 
5-merous; petals often connate to the middle, ate; This species has the largest and showiest flowers. 
stamens none, free: pod linear, compressed, thick. 
Here belong S. Guianense and S. floribundum, both of 
which are known as Acacias, the latter as A. pilcher- 
rima. Neither species is kuown to be cult. in America. 

STUARTIA (in honor of John Stuart, Earl of Bute, a 
patron of botany; 1715-1792). Sometimes spelled Stew- 

artia. Ternstramiaces, Ornamental deciduous shrubs 
or trees, with alternate, short-petioled serrate leaves 

and large showy white flowers solitary on short stalks 
in the axils of the leaves, followed by capsular fruits. 
S. pentagyna and 8. Pseudo-Camellia are hardy as far 
north as Mass., while S. Malachodendron is tender 
north of W ington, D.C, They are very desirable 

ornamental plants, with handsome bright green foliage 

which turns deep vinous red or orange and scarlet in 
fall, and they are very attractive in midsummer with 
their white cup-shaped flowers, which are in size hardly 
surpassed by any others of our hardier shrubs. The 
Stuartias thrive in deep, rich, moderately moist and po- 
rous soil, preferring a mixture of peat and loam, and, at 
least in more northern regions, a warm, sunny position. 

Prop. by seeds and layers; also by ecnttings of half- 
ripened or almost ripened wood under gl 

Five species oceurin N. Amer. and E. A Shrubs or 
trees, With smooth flaky bark: fls. axillary or subtermi- 
nal, with 1 or 2 bracts below the calyx; sepals and pet- 
als 5 or sometimes 6, the latter obovate to almost orbic- 
ular, usually coneave, with crenulate margin, connate 

at the base with each other and with the numerous sta- 
mens; styles 5, distinct or connate: fr. a woody, usually 
hirsute capsule, loculicidally dehiscent into 5 valves; 
seeds 1-4 in each locule, compressed, usually narrowly 
winged. 

A. Styles united: petals ulways 5, 
i 2438. Styloph diphyll 4 

B. Stamens purple, spreading: capsule sudbglobose. a ae 

Malachodéndron, Linn. (8. Virginiea, Cav.). Shrub, BB. Stamens with whitish filaments, ineurved: cap- 

6-12 ft. high: lvs. oval to oval-oblong, acute at both sule ovate, pointed, 
c. Bracts beneath the calyx large and leaf-like. 

monadélpha, Sieb. G Zuce. Shrub or small tree: lvs. 
oval to oval-oblong, acute at both ends, remotely serru- 
late, slightly pubescent beneath, light green, 14%-2% in. 
long: fls. white, 114 in. across, with flat, spreading obo- 
vate petals; anthers violet. Japan. 8.Z. 1:96.—This is 
the least desirable species and probably as tender as the 
preceding; it is doubtful whether it is in cultivation. 
Specimens recently introduced seen by the writer 
proved to be the following species. 

cc. Bracts small, shorter than calyr. 

Psetido-Caméllia, Maxim. (8. grandiflora, Briot. 8S. 
Japonica, var. grandiflora, Hort.). Shrub, with up- 
right branches, or tree attaining 50 ft. or more in Japan; 
trunk with smooth red bark, peeling off in great thin 
flakes: lvs. elliptic to elliptic-lanceolate, acute at both 
ends, or often acuminate at the apex, thie , bright 
green, glabrous or nearly so beneath, 1) in. long: 

fis. hemispherical, 2-215 in. across; petals almost orbic- 
ular, concave, silky-pubescent outside; anthers orange- 

colored: seeds 2-4 in each cell, narrowly winged, dull. 
July, Aug. Japan. B.M. 7045. R.H. 1879:430. G.C. 
TI. 4:187. Gn. 43:899. G.F. 9:35. M.D.G. 1900:480. 

AA. Styles 5, distinct : petals often 6. 

pentagyna, L’Herit. (Malachodéndron ovdtum, Cav.). 
Fig. 2437. Shrub, 6-15 ft. high: Ivs. ovate to oblong- 
ovate, acuminate, usually rounded at base, remotely 
serrate, sparingly pubese ent and grayish g gre ‘en beneath, 

in. long: fils. eup-shaped, 2-3 in. across; petals 
obovate, with wavy crennlate margin; stamens white, 
with orange - yellow anthers: capsule ovate, pointed, 
sharply 5-angled; seeds narrowly winged. July, Aug. 
N. C. and Ga. to Tenn. and Fla. B.M. 3918. B.R. 

2437. Stuartia pentagyna (>), 15:1104. M.D.G. 1900:479. ALFRED REHDER. 

j ore . O1 ‘ * Decne cites ers is . a ¢ in. long: fs, so-d In, across, with obovate spreading — perimenter and writer, was born in Boston, Mass., Janu- 
petals: seeds wingless, shining. May, June (July and — ary 23, 1842, and died at South Framingham, Mass., July 

ends, serrulate, light green, pubescent beneath, 21-4 STURTEVANT, EDWARD LEWIS, agricultural ex- 
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30, 1898. Though holding the degree of M.D. from 
the Harvard Medical School, Dr. Sturtevant never prac- 
ticed the profession of medicine, but devoted his life to 
agricultural work, first specializing on Ayrshire cattle, 
then on pedigree corn (Waushakum) and muskimelons 
(New Christiana), and afterward devoting particular 
attention to the modifications which cultivated plants 
have undergone as shown by such records as occur in 
the older books. lu connection with these studies, Dr. 
Sturtevant brought together a rare collection of hooks 
dealing with plants published before the time of Lin- 

neus (say 1755), which, with his index cards and her- 
barium, is now preserved at the Missouri Botanical 
Garden in St. Louis, Mo. 

As first director of the New York Experiment Station, 
at Geneva, Dr. Sturtevant drew the broad plans on 
which the successful work of that establishment has 
been conducted and which have served largely as mod- 
els for subsequently organized agricultural stations 

over the country. He was a man of active mind, aud 
his career is suggestive of worthy work to an unusual 
degree. A biographie sketch and a list of his principal 
writings are printed in the Tenth Report of the Missouri 
Botanical Garden. Wu. TRELEASE. 

STYLOPHORUM (Greek, s/yle and 
bearing, in reference to the persistent 
stvle), Papaverdcee, A genus of prob- 
ably 3 species of perennial herbs, one 
American and the others from southeast- 
ern Asia and Japan. Herbs with stout 
rootstocks and yellow sap: Iws. lobed or 
cut: fils. yellow or red, rather long- 
stemmed, solitary or clustered ; sepals 
2; petals 4; stamens numerous; placentae 
2-4; style distinet; stigma 2-4-lohed, 
radiate: capsule linear or ovoid, dehis- 
cent to the base. 

diphyllum, Nutt. (Pupdver Styld- 
phorum, Hort.).  CELANDINE Porpy. 
Fig. 2438. A bardy perennial about 1 ft. 
high, forming large clumps: stem with 
2 Ivs. at the summit: Ivs. light green, 
pinnately parted: fils. yellow, 2 in. 
across, in clusters of : May, June. 
Moist shade, W. Pa. to Wis. and Tenn. 
B.B. 2:102. J.H. IIL. 34:475.—An attrac- 
tive plant of easy culture in any rich, 
rather loose, moist soil in either shade or open, but pref- 
erably in partial shade. F. W. Barcuay. 

STYRAX (ancient Greek name of Styrax officinalis). 
Styracdcee, STORAX. Ornamental deciduous or ever- 
green trees or shrubs, with alternate, simple, serrate or 
entire leaves and white often pendulous flowers in ax- 
illary clusters or terminal racemes, followed by dru- 
paceous dry or fleshy fruits. S. Obassia, Americana 
and Juponica are the hardiest and stand the winter ir 
sheltered positions as far north as Massachusetts; S. 
grandifolia is hardy about Philadelphia and 8. Cali- 
fornica ouly south. The Storaxes are handsome shrubs 
of graceful habit, usually loose and spreading. Their 
flowers are numerous, white and mostly fragrant. They 
are well adapted for borders of shrubberies or as single 
Specimens on the lawn, and thrive best in a light, 
porous soil. Prop. by seeds sown soon after ripening 
and by layers; sometimes grafted on Hulesia tetrauptera, 
About 60° speci in the tropical, subtropical and 

warmer temperate regions of America, Asia and Europe. 
rees or shrubs: lvs. short-stalked, exstipulate, more or 

less covered, like the inflor nee, with stellate hairs: 
fls. white; calyx campanulate, obscurely 5-toothed or 
truncate; petals 5, connate only at the base; stamens 
10, inserted at the base of the corolla and usually some- 
what connate below: ovary superior, often united at the 
base with the calyx, 3-loculed at the base, 1-loculed at the 

apex; style slender: fr. a drupe, mostly subglobose, 
fleshy or oftener dry with dehiscent pericarp, 1-2-seeded, 
witn large, subglobose seeds. Styrar Benzoin vields 
the benzoin, a balsamie exudation of the wounded tree; 
storax, a similar gum-resin, was formerly obtained from 
N. officinalis, but the storax of to-day is a product of 
Liguidambur. 
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AL Pls, in mony-fld. racemes: les. 2-10 in, bony. 

B. Young branchlets, petioles and racemes grayish 
tomentose, 

grandifélia, Ait. Shrub, 4-12 ft. high: Ivs. oval to 
obovate, shortly acuminate, usually narrowed toward 
the base, deuticulate or almost entire, glabrous above, 
grayish tomentose or pubescent beneath, 2'.-6 in. long: 
fis. fragrant, in loose racemes 3-6 in, long or sometimes 
in clusters; corolla fully ‘2 in. long, with spreading. 
oblong petals: fr. subglobose, about ' in. across. May. 
S. Va. to Pla. L.B.C.11:1016 (poor). B.B. 2:599. 

BB. Young branchlets, petioles and racemes soon 
glabrous, 

Shrub or small tree, 30 ft. 
young branchlets and petioles covered with a 

Obassia, Sieh. & Zuee. 
high: 

2439. Styrax Japonica. 

(XK 44.) 

quickly disappearing Hoccose rusty tomentum: Lvs. or- 
bicular to broadly obovate or oval, abruptly acuminate, 
usually rounded at the base, remotely dentate above the 
middle and sometimes tricuspidate at the apex, glabrous 
above, pubescent beneath, 6-10 in. long: fis. fragrant, 
in racemes 5-7 in. long; rachis glabrous; pedicels and 
calyx finely tomentose; corolla 34 in. long, with slightly 
spreading obovate-oblong petals: fr. $4 in. long, ovoid, 
pointed. May. Japan. 8.2%. 1:46. B.M. 7039. G.C. IIT. 
4:131 (not correct in regard to habit). A..F. 12:30, 
M.D.G. 1898:16. 

AA. Fls. in few-fld. clusters or short racemes: lvs, 
1-3 in, long. 

B. Petals 5-8: branchlets and lus. beneath pubescent, 

Californica, Torr. Shrub, 5-8 ft. high: Ivs. broadly 
oval or ovate, obtuse, entire, stellate pubescent, at 
least when young, 1-2!, in. long: fls. in few-fld. to- 
mentose clusters; pedicels about as long as calyx; 
eorolla *, in. long, with 5-8 oblanceolate petals; sta- 
mens 10-16, with the filaments pubescent and connate 
about one-third. April. California. 

BB. Petals 5: 

ce. Pedicels about as long as calyx, puberulous. 

Americana, Lam. (8. g/dbrum, Cav. S. lavigdtun, 
Ait.). Shrub, 4-8 ft. high: Ivs. oval to oblong, acute at 
both ends or acuminate, entire or serrulate, bright 
ereen and almost ghtbrous, 1-3 in. long: tls. nodding, in 

few-fld. clusters; pedicels about as long as calyx 
little longer, puberulous; corolla about 1. in. lon 
most glabreus, with spreading or reflexed, lanceol: 

oblong petals; calyx-teeth minute, acute. April-June. 
Va. to Fla., west to Ark. and La. B.M. 921. L.B.C. 
10:960, BUR. 11:952 (as Malesia parviflora). 

lus. almost glabrous, acute. 
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ce. Pedivels %4-L en. long, glabrous. 

Japonica, Sieb. G Zuce. Fig. 2439. Shrub or small 
tree, high, with slender spreading scoming 30 ft. 
branches: young branchlets and lvs. with stellate pu- 
bescence, which soon disappears: lvs. broadly elliptic to 
elliptic- ‘lanceolate, acute at both ends, often ‘acuminate, 
crenately serrulate, glabrous, 1-8 in. long: fis. pendu- 
lous, in 3-6-fld. glabrous racemes; corolla about ty in. 
long, with slightly spreading, elliptic, tomentulose petals ; 

calyx usually with short and broad, obtuse teeth. 

June, July. Jap., China, §.Z. 1:23. Gt. 17 B.M. 
serrulatium). M.D.G. 18 

Small tree, allied to 8. 
stellate-tomentose benenth, also pedicels and caly Malay 

S. officinalis, Linn. Closely allied to 8. ¢ fornica: 
; stamens connateonly at the base. Mediterr. region. 

—S. platanifolin. Engelm. Allied to S. Californic almost 
glabrous: lvs. undulate or irregularly sinnately lobed. Texas. 
—S. pulverulénta, Michx. Low shrub, allied to S. Americana, 
but lvs. stellate-pubescent when young: fis. fragrant, ou shorts 
tomentose pedicels. S. Va. to Fla. and Tex. 5 2:599 
serrulata, Roxb. Shrub or tree, 40 ft. high, allied to $ ee 

: lvs. usually elliptic -ohlong, actmninate, distinctly serru- 
. short-pediceled, in 5-10-fld. short racemes; calyx and 

pedicels tomentose. E. India. ALFRED REHDER. 

SUCCORY. 

SUCCULENTS are desert plants that live on a mini- 
mum of moisture. Kitchen vegetables are said to be 
“sueculent” when they are tender, sappy, full of juice, 
—as lettuce or cucumbers. In ornamental gardening 
“Sueculents” are such tough and dry plants as cacti 
and century plants. The cacti are typical Succulents, 
as they represent a botanical family created by e 
of desert life. Even in flower and fruit the cacti are 
much removed from other botanical families, and in 
the structure of their vegetable parts they are highly 
specialized to accord with desert conditions. Near to 
cacti, botanically, are supposed to be the ficoider, of 
which the large genus Mesembryanthemum is most im- 
portant. The family Crassulacese contains many fleshy 
or succulent plants, the most important genera of whic h 
are mentioned under Crassula. Other families that have 
left survivors in the desert, though greatly altered in 
appearance and habits of life, are the lily family, e. g., 
Agave and Aloe; the spurge family, e. g., Euphorbia ; 
the milkweed family, e. g., Stapelia; the purslane 
family, e. g., Portulaca, and among composites certain 
spec of Senecio, Kleinia and Hertia. Riimpler’s Die 
Sukkulenten, Berlin, 1892, is an illustrated book of 263 
pages covering the above ground, mostly from the bo- 
tanical side. Nearly all the good cultural books on eacti 
notice the succulent plants of other families. In this 
work consult Cacti and the various genera indicated 
above. See also special books published in Europe. 
There is no special American book literature. wr, yf 

SUGAR APPLE. 

SUGAR BERRY. Cvl//is oecidentalis, 

SUGAR BUSH. In some English books this name 
refers to Protea mellifera, a plant not cult. in America. 
In the U. 8., Sugar Bush, or Sugar Orchard, refers to 
«a grove of sugar maples. 

SUGAR CANE. See 

SUKSDORFIA violacea, Gray, and Sullivdntia Ore- 
gana, 8. Watson, are two small perennial herbs of the 
saxifrage family native to the Columbia river region. 
They were once offered by western collectors but are 
not known to be in cultivation. T hey are fully deseribed 
in Proc. Am. Acad. Arts. Sei., the former in 15:41, the 
latter 14:292, 

5950 (as N. 
S. Bénzoin, Dryand. aponica: lvs. 

Another name for Chicory. 

Annona squamosa, 

Saecharim, 

SUMACH. See Rhis. 

SUNDEW. Droseru. 

SUNDROP. Yellow- flowered diurnal primroses (see 
Primula); also Qnothera fruticosa, 

; SUNFLOWER. Species of Helianthus. The common 
Sunflower of gardens is Helianthus annus. his is 

SWAINSONA 

grown for ornament, and the seeds (fruits) are also 
used as poultry food. Sunflower oil, produced in Rus- 
sia, ay used in salads. See Bull. 60, Div. of Chemistry, 
U.S. Dept. of Agric., by Harvey W Ww iley, on “The Sun- 
flower Plant, its Cultivation, Composition and Uses,” 1901. 

SUN ROSE. Zelianthemium. 

SURINAM CHERRY. Hugenia Michelii. 

SUTHERLANDIA (James Sutherland, one of the 
earliest superintendents of the Edinburgh Botanic Gar- 
dens, wuthor of “Hortus Medicus Edinburgensis,” 1683). 
Leguminosae, Sutherlandia frutescens, the BLappER 
SennNA of the Cape, might be roughly described as a red- 
flowered Swainsona. It is a tender shrub said to grow 
3 ft. high or more in South Africa. Each leaf is com- 
posed of about 9-11 pairs of leaflets and an odd one. 
The fls. are bright scarlet, drooping and in the best va- 
riety an inch or more long. The blossoms are not pea- 
shaped; the standard is oblong, with reflexed sides; 
the keel is longer than the standard, and the wings are 
very short. The fils. are numerous and borne in axillary 
racemes, 5-11 in a raceme. An interesting feature of 
the plant is its large bladder-like pod, which sometimes 
measures 2144 x14 inches. 

Botanically Sutherlandia is very imperfectly under- 

stood. There are at most 5 species, or 8. frutescens ee 
prove to be the ouly one. Generic characters: fis. 
described above; calyx campanulate, 5-toothed; cteniens 
9 and 1: ovary stalked, many-ovuled; style bearded: 
pod many-seeded, indehiscent: seeds reniform. 

At the Cape S. frutescens runs into two forms. The 
common or typical one bas the leaflets glabrous above, 
while in the seaside form, var. tomentosa, they are sil- 
very white on both sides. In cultivation there seem to 
be three forms: (1) the typical species, which is gener- 
ally treated as an annual in France. (If Sutherlandias 
are kept for several years in a greenhouse the plants 
hecome woody and unsightly and lose some of their 
foliage. Young, compact and bushy specimens are pre- 
ferred.) (2) A form with larger red fls. (var. grandi- 
flora), which in France at least does not flower until the 
second year. (3) A white-fld. form,which is probably one 
of two different things cultivated under the name of S. 
floribunda, but which is here called S. frutescens, var. 
alba, 

Sutherlandias are highly esteemed by French connois- 
seurs. They are propagated by seeds and are said to be 
readily raised by cuttings. Seeds of the typical form are 
sown in March or Aprilunder glass and the plants bloom 
the same summer for several months. They seem to be 
usually kept in pots for the decoration of verandas, 
terraces, ete., but could probably be grown in the open 
border during summer. The seeds of var. grandiflora 
are generally sown in June or July, and the plants 
wintered in a greenhouse. They bloom toward the end 
of May, which is earlier than the typical forms. For 
winter treatment. the French advise very moderate water- 
ing and as much air and light as possible. In America 
the Sutherlandias seem to be known only in California, 
though an eastern dealer has recently offered one under 
the name of “Searlet Bush.” The var. grandiflora is 
worthy of trial by northern florists. Flora Capensis 
2:212. The species is hardy at San Francisco. 

frutéscens, R. Br. Biapper Senna of the Cape. 
Tender South African red-fld. shrub described above, 
Harvey calls the typical form var. communis; it has 
Ifts. eames above, elliptical or oblong: ovaries and 
pods glabrous. B.M. 181 (as Colutea frutescens), R.A 
1896, p. 206. Var. tomentosa, Hary. Lifts. shorter and 
broader, obovate or obcordate, silvery white on both 
age ovaries and pods hispid. Var. grandiflora, Hort. 

floribunda, Carr., not Vilm.), has large red fls. and 
Hee not bloom until the second year, R.A, 1871:610. 
Var. alba (S. floribinda, Vilm., not Carr.) has white fis. 
Ernest Braunton, of Los Ron pale: received in 1900 a plant 
ealled S. spectabilis, of which little is known. W, M. 

SUWARRO. Cereus giganteus, 

SWAINSONA (Isaac Swainson, an English horti- 
culturist of the latter part of the eighteenth century). 
Often spelled Swainsonia, Legumindse, About 25 



SWAINSONA 

Australian undershrubs and herbs, differing from 

Colutea chiefly in smaller stature and the large lateral 
stigma. Flowers pea-like, in axillary racemes, purple, 
blue, red, yellow or white, often showy; standard or 
yexillum large and showy, orbicular; wings oblong, 
twisted or faleate; stamens 9 and 1: fr. a turgid or 

inflated pod, which is sometimes divided by a partition 
and sometimes With the upper suture depressed; seeds 
small and kidney-shaped: Iws. unequally pinnate, usu- 
ally with several or many small leaflets. Now and then 
various specie sare seen in the collections of amateurs 
or botanic gardens, and 8 species are offered by one 

German dealer, but by far the most popular kind is 8. 
galegifolia, var, albiflora. 

galegifolia, R. Br. ( Vicia galegifolia, Andr. Colitea 
galegifolia, Sims. S. Osbornii, Moore). Small, gla- 
brous, attractive shrub, with long, tlexuose or half-elimb- 
ing branches: Ifts. 5-10 pairs and an odd terminal one, 
small, oblong and obtuse or somewhat emarginate: ra- 
ecemes axillary and mostly exceeding the foliage, bear- 
ing rather large deep red fis.: pod 1-2 in. long, much 
inflated, stipitate. Australia. B.M. 792.—Siainsona 
galegifolia is an old-time garden plant, blooming freely 
in a cool or intermediate house along with carnations 
and roses. It thrives well either as a pot-plant or in 
beds. It is hardy at San Francisco. It is a nearly con- 
tinuous bloomer. Cuttings taken in late winter bloom in 
summer; these plants may then be transferred to the 
house for winter bloom, although maiden plants are to 
be preferred. By eutting back old plants, new bloom 
may be secured. Cuttings grow readily. The plant is 
easy to manage. The original form of Swainsona is 
little known in cultivation, but the advent of the white 
form has brought the species to the fore. 

Var. albiflora, Lindl. (var. d/ba, Hort. S. albiflora, 
G. Don). Fig. 2440. Flowers pure white. B.R. 12:994. 
Ie BeGy, Vie1642.. CASES S172 1OL6UES. V1s1180.. Gres 

5:185.—In North America this is now one of the most 
popular of white florists’ flowers for use in winter dee- 
orations. It has been called the “Winter Sweet Pea” 
because of the shape of the flowers, but it has no fra- 
grance. The delicate bright green foliage affords an 
excellent contrast with the pure white flowers. This 
variety is often grown at the end of a rose or carnation 
house, or trained on a trellis. It likes abundant sun- 
light, rich soil and liquid manure. When allowed too 
much root room the plants become very large and are 
slow to bloom, wherefore a large pot or tub is prefer- 

able to the border. 

Var. violacea, Hort., 
what dwarf. S. coronillafolia, Salisb., 
sents this form or something very like it. B.M. 1725 
S. coronillefolia is an older name than S. galegifolia, 
and if the two names are considered to represent the 

same species the former should be used. 

Var. rosea, Hort., has pink flowers. 
S. Ferrandi, Hort., is called a “garden variety’ 

thorities. Var. alba is described in R.H. 1886, p 
carminea is in the American trade. 

has rose-violet fls., and is some- 
probably repre- 

“by Kew an- 
2, and var. 

et. Bs 

SWALLOW THORN. JZippopha® rhamnoides. 

SWAN RIVER DAISY is Brachycome iberidifolia, 

SWEET ALYSSUM. See ullyssvm maritimum. 

SWEET BASIL. See Basil. 

SWEET BAY of general literature is Laurus nobilis. 
In America, Maqnotia glauca. 

SWEET BRIER. Rosa rubiginosa. 

SWEET CICELY, or SWEET-SCENTED CHERVIL 
(Mijrrhis odorata, Seop., which see), indigenous to 
Europe upon the banks of streams, is a graceful, hardy 
perennial 3 ft. tall, with very large, downy, grayish 
green, much-divided leaves, hairy stems and leaf-stalks, 
small, fragrant white flowers, and large brown seeds of 
transient vitality. The leaves, which have an aromatic, 
anise-like, sweetish flavor and odor, characteristie of 

SWEET W751 

the whole plant, are still occasionally employed in fla- 
voring soups and salads, though their use as a culi- 
nary adjunct, even in Europe, is steadily declining. In 
American cookery, the plant is almost confined to our 
unassinilated, distinctly foreign population. Though 
eusily propagated by divi ision, best results are obtained 

from seed sown in the autumn either spontaneously or 
artificially; the seedlings, which appear in the follow- 

HERBS 

2440. Swainsona galegifolia var. albiflora (> 14). 

ing spring, are set 2 ft. apart each way in almost any 
ordinary garden soil. Spring-sown seed frequently 
fails to germinate. When once established common 
care will be sufficient. M. G. Karns. 

SWEET CLOVER. Jelilotus alba. 

SWEET FERN. Jyrica Gale. 

SWEET FLAG. Acorus Calamus, 

SWEET GALE. Myrica Gale. 

SWEET GUM. Liguidambar. 

SWEET HERBS. The term"Sweet Herbs” has long 
been applied to the fragrant and aromatic plants used 
in cookery to add zest to various enlinary preparations, 
principal among which are dressings, soups, stews and 
salads. At the commencement of the nineteenth cen- 
tury many were to be found in gardens and kitehens 
that now have been dropped entirely or have but very 
limited use. Perhaps no group of garden plants dur- 
ing this time has been marked by so little improve- 
ment, Exeept in parsley, very few distinctly new or 
valuable varieties have been produced or disseminated, 
This is mainly due to the prevailing ignorance of their 
good qualities, to which ignorance may be charged the 
improper handling, not only by the grower, but by the 
seller and often by the final purchaser. With the public 
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duly awakened to the uses of herbs, improvements in 

growing, handling, and in the plants themselves will 

naturally follow, to the pleasure and profit of all. 

In this country the herbs best known and appr ciated 

are pursley, sage, thyme, savory, marjoram, spearmint, 

dill, fennel, tarragon, balm and basil, arranged approxi 

mately in their order of importance. Since parsley is 

more extensively used as a garnish than any other 

garden plant, it is grown upon a larger seale than all 

other herbs combined. Hence some seedsmen do not rank 

parsley with Sweet Herbs. Sage is the universal flavoring 

for sausage and the seasoning par ercellence for rich 

meats such as pork, goose and duck. It is more widely 

cultivated than thyme, savory and marjoram, which have 

more delicate flavors and ave more popular for seasoning 

mild meats, such as turkey, chicken and veal. With the 

exception of spearmint, without which spring lamb is 

deemed insipid, and the famous mint julep, a thing of 

little worth, the remaining herbs mentioned above are 

scarcely seen outside our large city markets, and even 

there they have only a very limited sale, being re- 

stricted mainly to the foreign population and to such 

restaurants and hotels as have an epicurean patronage. 

In many market-gardens both near to, and remote 

from, the large cities, sweet herbs form no small 

source of profit, since most of them, when properly 
packed, can be shipped in the green state even a con- 
siderable distance. and when the market is over-sup- 
plied they can be dried by the grower and sold during 
the winter. Probably more than one-half the quantities 
used throughout the country are disposed of in the 

latter manner. 
As a rule, the herbs are grown as annuals and are 

propagated from seed sown in early spring, though 
cuttage, layerage and division of the perennials are in 
favor for home practice and to a certain extent also in 
the market-garden. Commercially they are most com- 
monly grown as secondary crops to follow early cab- 
bage, peas, beets, ete. In the home garden they are 
frequently confined to a corner easily accessible to the 
kitchen, where they remain from year to year. In gen- 
eral, herbs should be planted on good light garden soil 
of fine texture, kept clean by frequent cultivation, 
gathered on a dry day after the dew is off, dried in a 

current of warm, not hot air, rubbed fine and stored in 
air-tight vessels. 

For specific information see articles on the following: 

Anise, Angelica, Balm, Basil, Caraway, Catnip, 
Coriander, Dill, Feunel, Horehound, Hyssop, Mari- 
gold, Marjoram, Mint, Parsley, Peppermint, Sage, 
Samphire, Savory, Tarragon, Thyme. 

M. G. Kat 

SWEET HERBS 

SWEET LIME. See Lime. 

SWEET MARJORAM. Sce Origanum. 

SWEET PEA (ZLuathyrus odoratus. See Lathyrus for 
botanical account. For structure of the flower, see 
Legume), Figs, 2441-44. For its beauty and fragrance, 
the Sweet Pea is the queen of the large genus to which 
it belongs. Long a common garden annual, within re- 
cent years it has been brought to a high degree of 
development, until it ranks with the most popular gar- 
den favorites. It is also grown for high-class exhibitions 
and floricultural competition. 

Its early botanical history has been traced back to 
1650. The whole history of the Sweet Pea is elaborately 
treated by 8. P. Dicks, of London, in American Gar- 
dening, for July 24, 1897. The origin of the Sweet Pea 
is divided principally between Sicily and Ceylon, the 
original purple variety being indigenous to the former 
island and Sardinia. Sicily was also the native habitat 
of the white variety, but all obtainable testimony credits 

Ceylon with the original pink and white variety known 
as the Painted Lady. Thence also came the original 
red out of whieh the erimson-searlet sorts have come. 
Father Franciscus Cupani, a devout Italian monk and 
enthusiastic botanist, is credited with being the first eul- 
tivator of this flower, at Panormus, in Sieily, in 1699, 
and the seed of the purple variety was sent by him to 
England and elsewhere. The seed of this Hower heeame 
an article of commerce as early as 1730 In 1798 a Lon- 
don seed catalogue listed 5 varieties, the black, purple, 

SWEET PEA 

searlet, white and Painted Lady. About 40 years later 
the striped and yellow are found named on the list. 
Not until 1860 do we find any further advance, when a 
blue-edged variety was offered, since known as Butterfly, 
In 1865 Invincible Scarlet won a certificate. In 1868 
Crown Princess of Prussia appeared in Germany, and 
gave us the first light flesh-pink. Adonis in 1882 gave 
a new color in rose-pink, which was soon followed bya 
better shade in what was afterwards named Princess 
Beatrice. Several others of less value helped to prepare 

2441. Flowers of Sweet Pea, to show structure. 

the way for the modern Sweet Pea as it has come from 
the skilled hands of Henry Eckford, the prince of spe- 
cialists in this flower. 
About 1876 Henry Eckford, of Shropshire, England, 

after long experience and signal success as a specialist 
in other florists’ flowers, took up the Sweet Pea. He 
began with the 6 or 7 common sorts, working patiently 
by means of cross-fertilization and selection for seven 
years before he had anything of merit to offer. By that 
time he began to get new colors and a somewhat im- 
proved size and form. Orange Prince, the dark maroon 
Boreatton, and the deep bronze-blue of Indigo King, 
were among the cheering signs of his success in origi- 
nating colors. But his novelties did not meet with pop- 
ular appreciation till about 1890, when their merit of 
size and grandiflora form and originality of color began 
to excite a new interest in this flower, especially in 
America. Up to 1898 Eckford put out about 75 varieties, 
the product of 22 years of patient labor. A large per- 
centage of his introductions has received certificates and 
awards of merit from the Royal Horticultural Society 
and at other English shows. Laxton, of England, and 

J.C. Schinidt, of Germany, are among those who have 

done special work in originating varieties. 
At the time when this new interest in Sweet Peas 

awoke in America the increased demand for the seed 
led to the successful experiment of growing it in Cali- 
fornia. The demand soon increased till 125 tons of this 
seed were produced by the California seed-growers, 

and now practically the world’s supply comes from 

that source. This also led to the production of Amerl- 

can novelties in this flower, the extensive seed-growers 

having unequaled opportunity for finding new sorts and 

also of making them by cross-fertilization. The Ameri- 

can novelties have the advantage of being introduced 

with stronger seed than the Eckfords. The complete 

list of varieties in 1898 numbered about 150 named sorts. 
The colors now represented are white, light primrose, 
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primrose-cream, buff-cream, buff-pink, various shades 
of light pink, flesh-pink, rose-pink, several shades of 
bright rose, scarlet, crimson-scarlet, meh blood-red, 
light blue, mauve-blue, dark blue, lavender, salmon- 
pink and also light rose, with more or less riel infusion 

of orange, purple, Magenta, Maroon with bronzy cast or 

rich velvety effect, and shades of violet. All of these 
are found in passably good selfs and also in contrasted 
and blended colors, and all these colors ure now found 
in stripes and flakes. In 1893 the first dwarf Sweet Pea 
ealled Cupid was found in California, the white first ap- 
pearing. and now practically all colors have been tound 
in this diminutive torm., In this form of sporting the 
plant totally abandons its vine habit, making a mat of 
dwarf foliage, the blossoms being of the usual size, but 
with very short stems. 

The best canon of judgment vives no encouragement 
to the so-called “double” Sweet Pea, the grandiflora 
single form being the approved type, as it certainly is 
the most graceful and best adapted to the flower. The 
highest form of development which the Sweet Pea takes 
is first in bringing the single flower to the best grandi- 
flora size and form, and then in adding to the number 
of tlowers on the stem. The improved Sweet Pea now 
takes on £ blossoms to a stem to some extent, and even 
5 blossoms to a true single stem are not unknown. The 
length and diameter of the are also important 
in determining merit. Stems 14 in. long are occasion- 
ally exhibited, and the flower cannot be said to have 
high culture unless the stems are well on towards 10 
inches in length. The finest grandiflora type of blossom 
has a standard which when pressed out will be nearly 
cireular and will cover a silver dollar. The finest 
exhibition stock will now show some blossoms that 
measure 1°4 in. across. 
Now that this Hower is grown for the highest com- 

petitive test of skill. the rules for judging an exhibit 
are of importance. Although no scale of points has 
received general recognition, yet, allowing that each 
variety must be judged according to the correct indi- 
vidual type under which it was introduced, size of 
blossom, color, form, substance, number of blossoms on 

the stem and_= size of 
stem, are the essential 
points. The retrograde 
of stock is easily shown 
hy the loss of full 
rounded outline, reflexed 
standard and deterior- 
ated substance. De- 
scriptive terms have 
been adopted by the 
growers to some extent, 

e. g., blossoms take the 
old common form, or are 
semi-expanded, boldly 
expanded, hooded, 

notched, shell-shaped, or 
grandiflora, Positian of 
blossoms on the stem is 
also a point aimed at by 
the specialist. 

A good degree of suc- 
cess isnow reported from 

ordinary gardens every- 
where in the growing of 
this flower. Yet since it 
has been brought to its 

stem 

! present highly hybrid- 
\ ized and developed 
\W stage some of its hardy 
\\ habits that formerly 
\\ made it easy to grow 
in have been reduced. 

Closer attention must 
2442. Gaiety Sweet Pea. now be paid to such rules 

of culture as have been 
found necessary. Tolerably rich soil inclining to a clay 
loam is best. Ovyer-enriching will be likely to cause an 
excess of vine growth at the expense of bloom. In all 
light soil, firming the ground by treading or rolling it 
will be found a preventive of the early blight. The time 
for planting is as early as possible, the ground having 
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been prepared in the fall, and the seed going in as soon 
as the frost isout. ‘Lhis first planting should be covered 
one inch, the place where the row comes being hollowed 
out about three inches to hold qoisture. A later plaut- 
ing needs to be covered with three inches of soil. Slow 

2443. Red Riding Hood Sweet Pea. 

germination and almost a standstill condition through 
the month of May is better than any forcing process. 
Only the thinnest top-soil should be disturbed in hoeing 

and no soil filled in earlier than June, if at all. Cut- 
worms must be shown no quarter. A light mulch is 

excellent for shading the ground. Whatever support is 
given the vines must be strong and six feet high. A 
wire trellis answers well, but good birehes give the 
vines a chance to ramble and they are cooler and more 
airy. Rows should run north and south. All the 
strength of the vines should be conserved by keeping 
the pods removed. W. T. Hercurss. 

CALIFORNIA’S CONTRIBUTIONS TO THE SWEET PEA.— 
The pink and white Sweet Pea, or, as it was popularly 
known, the “Painted Lady,” is an old-time garden 
favorite which was greatly esteemed by flower lovers 
for its beautiful coloring and delightful fragrance. 
This type, with the old style white-flowered kind and a 
few small-floowered sorts of dull and unattractive color- 
ing, constituted for many years the entire assortment 
of varieties known to gardeners. When any one spoke 
of the Sweet Pea the Painted Lady was understood, in 
the same way that in speaking of a tea rose the favorite 
Safrano was the variety always referred to. In the past 
twelve years all this has been changed by the wonderful 
improvements made by specialists in the development 
of this flower and its consequent popularity. Our list 
of varieties of the tall-growing or running type now 

of ry Eckford, 
the Sweet Pea mainly by selection. 
sent out anumber of crosses, which were very distinct 

of England, who las improved 
The Laxtons also 

elimatie conditions under which he worke« 
greater interest in the jimprovement of the flower, Mr. 
Eekford has not produced seed in sutiicient quantities 
to greatly cheapen the price, and this element of popu- 
larity las been supplied by our own wonderland of 
flowers—California., In California, finely ripened seed 
ean be produced in such large quantities that in two 
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years after Mr. Eekford’s introduction of a new variety 

our seedsmen are able to offer the seed at a price within 

the reach of every gardener. For a small outlay these 

novelties can be planted in masses unthought of by 

European gardeners. : 

California has done much more than this for the 

Sweet Pea, however. The Sweet Pea likes a cool soil 

and climate, the vines shriveling up during midsummer 

and succumbing to the red spider during the hot, dry 
weather which prevails over a very large portion of our 
country. To a certain extent, therefore, the popularity 

of this flower has been confined to the cooler northern 

states. In the effort of nature to adapt the plant to 
changed conditions, an entirely distinct type of growth 
soon appeared in the California fields, having a low, 

compact, spreading habit. The dense, deep green foli- 
age lying closely to the soil, serves to mulch, shade and 
protect the strong network of roots lying beneath the 
surface. This type is known as the Cupid Sweet Pea. 
That it is apparently due to climatic intiuence is readily 
shown by the large number of distinct varieties we 
now have with this type of growth, many of which 
originated directly from the tall varieties, and not from 
sports of the original Cupid. This Cupid Sweet Pea 
succeeds excellently in hot, dry weather, and exposed 
dry locations where snecess with the tall varieties is 
exceptional. Conversely, the Cupid type does not suc- 
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Three varieties of Sweet Pea, about half natural 
size, indicating the progress in size of flower. 

2444. 

The figure on the left shows a variety of the last 
generation; that on the right an average flower of to- 
day. The middle flower is the grandiflora type, re- 
dneed from a flower 1/4 in. across. Larger flowers 
ean be secured, but it is a question whether they are 
desirable. 

éeed in eool, moist locations where the tall sorts do 
best, as the dense foliage does not dry out readily and 
is inclined to mildew. 
Two other distinct types have been originated in this 

country, the Bush Sweet Pea, which stands half-way 
between the Cupid and tall Sweet Peas in growth, 
needing no trellis or support but with the foliage held 
well above the soil and the flower-stems of greater 
length than in the compact Cupids. This type is also 
especially adapted to hot weather and dry soils, having 
a splendidly developed system of fine fibrous roots. 
The second type is the result of breeding and selection, 
as exemplified in Burpee Earliest of All, which has 
the true vine-like or running growth. but grows only 18 
inches high and comes into full flower greatly in 
advance of the taller varieties of Sweet Peas without 
any sacrifice of size in the flower or of length in the 
stems. With this variety aud early planting a great 
show of flowers may be had even in the southern 
states. Its early flowering habit makes it the most 
desirable of all varieties to grow under glass for winter 
flowering. Heretofore, the enthusiasm for Sweet Peas 
has been mainly in the cooler northern states, but with 
fall planting of the tall sorts and the adoption of the 
Cupid and Bush variet for summer flowering in the 
hotter locations, there is no reason why they cannot be 
grown under more widely varying conditions than any 

other popular flower, E. D. DARLINGTON : 

SWEET POTATO, Jpomea Batatas, which see for 
botanical aecount. An edible tuberous root, much 

prized in North America, a staple article of food in all 
the southern states, and also much consumed in the 
North. The Sweet Potato plant is a trailing vine of the 
morning-glory family. The branches root at the joints. 
The edible tubers, Fig. 2445, are borne elose together 
under the crown and unlike the common potato they 

“ers may not produce seed. 

SWEET POTATO 

do not bear definite “eyes.” The varieties differ greatly 
in length of vine and the “vineless” Sweet Potato has 
a bushy habit. Good commercial varieties that are 
well cared for rarely bloom, and even then the fow- 

The plant is tender to 
frost. The species is widely distributed in tropical 
regions but is supposed to be of American origin, 
It has been cultivated from prehistoric times by the 
aborigines. The plant is exceedingly variable in its 
leaves (Fig. 2446), and the varieties are sometimes 

classified on the foliar characters. In the southeast- 
erm states the word “potato” usually means sweet 
potato, the potato of the North being known as 
“Trish,” “round” and “white” potato. 

The Sweet Potato crop amounts to fifty million 
bushels annually. Large quantities are grown in the 
Carolinas, Georgia, Texas, Alabama, Mississippi, Vir- 
ginia and New Jersey, the last state being the farthest 
point north where the crop is raised on a large scale. 
In California the yield is also large, particularly in the 
interior valleys and in places removed from the influ- 
ence of the coast climates. The Sweet Potato is propa- 
gated by means of its tubers, usually from the slips or 

cuttings which arise when the tubers are planted in 
beds or frames. It is also propagated by means of cut- 
tings or slips taken from the tips of fresh runners. A 
bushel of ordinary Sweet Potatoes will give from 3,000 
to 5,000 plants, if the sprouts are taken off twice. An 
average good yield of Sweet Potatoes is 200-400 bushels 
peracre. Yields twice as high as these are sometimes 
secured. 

In the northern states amateurs oceasionally grow 
Sweet Potatoes of the southern types in a small way on 
ridges in the garden, but it is usually for the pleasure 
of the experience rather than for profit. A warm, 
sunny climate, long season, loose warm soil, liberal 
supply of moisture in the growing season and a less 
supply when the tubers are maturing—these are some 
of the requirements of a good Sweet Potato crop. The 
crop should be gathered immediately after the first frost 
In the South a soft and sugary Sweet Potato is desired. 
In the North a firm, dry, mealy tuber is the prevalent 
type. Certain varieties of Sweet Potatoes are called 
"yams ” in the South, but this name belongs historically 
to a very different kind of plant, for an account of 
which see Dioscorea. 

There are two special American books on Sweet Pota- 
toes, by Fitz and Price. For history, see Sturtevant in 
Amer, Nat., Aug., 1891, pp. 698, 699. Some of the most 
important bulletins are Farmers’ Bull. 26, U. 8. Dept. 
Agric. and Ga. 25 hy Hugh N. Starnes. Mad. 59 and 60 
deal with the insects and diseases. Ti. He B: 

COMMERCIAL CULTIVATION OF THE SwEET POTATO. — 
The cultivation of the Sweet Potato as a staple crop is 
confined almost exclusively to the southern states. 
While it is true that the Sweet Potato occupies large 
areas in New Jersey and is also planted more or less 
extensively throughout portions of Illinois, Indiana and 
Ohio, by far the greater bulk of the crop is to be found 
below the 38th parallel of latitude. Hence the cultural 
details here given, as well as the memoranda on dis- 
cases, are compiled from a strictly southern standpoint. 
Methods vary but little. Loeal environment enters 

less as a factor into Sweet Potato culture than into any 
other horticultural industry of the country. For this 
very reason it is remarkable that there should occur 
such extraordinary variations in type as are everywhere 
noted, and for which local environment, if anything, 
should be held responsible. So marked are these varia- 
tions that without apparent cause any given “variety” 
so-called—more correctly, perhaps, “selection "—will 
develop, when transferred a few hundred miles from its 
place of origin, after a few years of cultivation in the 
hands of half a dozen different growers, just that 
many distinct types, each differing materially from the 
original in its more important characteristics—produc- 

tiveness, maturity, quality and habit of growth. This 
difference extends, sometimes, even to a change in the 

form of the leaf itself from possibly an ovate shape 
with margin entire and with no more trace of a lobe 
thin an apple leaf has, to a sagittate or halberd form or 
even to one decply cleft or indented. See Fig. 2446. 
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Propagation is effected altogether by means of shoots, 
mostly those trom the root. While blooms are often 
found on the vines— particularly inthe extreme South — 
they are nearly always imperteet and invariably drop 
from the pedicel. yovaries ever develop. Therefore 
the remarkable series of rapid transformations observ- 
able in the Sweet Potato must be credited entirely to an 
active and persistent tendency in the plant to bud varia- 
tion—in effecting which it must be admitted to 
veritable Kaleidoscope. 

Propagation,—* Draw or developed sprouts from 

root-buds, supply the readiest and, indeed, the only 
practicable means of propagation, Tubers of the Inst 

season’s crop are “bedded” tor this purpose: that is, an 
outdoor hotbed is constructed in which the tubers are 
placed in a single layer, close together, and covered 
with several inches of soil early in spring. In a tew 
weeks the latent buds of the tubers, under the stimulus 
of the heat from the fermenting manure, will live 
sprouted, and by the time all danger from frost has 
passed adense growth of “draws,” or “slips " will cover 
the bed. These are removed from the tubers, se by 
hand in the field in rows four teet apart—the plauts 
eighteen inches, generally, in the row. The size of 
the bedded tubers does not attect the erop. As good 
results are obtained from small aS from lurge potatoes, 
Even the smallest tubers or “string consistently 
planted from year to year, produce as heavily as the 
choicest selections. This is ce logical if we remember 
hat the Sweet Potato is merely an enlarged, inaxial, 

fleshy root, and heavy tubers, when sprouted, should 
have little direet tendency to produce a erop of corre- 
sponding size, particularly when the subsequent culti- 
vation is inditferent. 

For later plantings the “bed” may be supplemented 
by cutting “slips” 12 or 14 inches long from the young 
vines after growth commences in the row, and using 
them as “draws.” While the “slips” do not live quite 
so readily as the rooted “draws.” they are said to make 
smoother and more sightly tubers—due, doubtless, to 
the fact that by this method the mycelium of the black 
rot is not conveyed trom the bed to the field. 

Soil and Fertilization.—Although a cou 
sumer of nitrogen, the Sweet Potato cannot advanta- 
geously occupy “bottomland.” With this reservation it 
may be said that almost any land will produce potatoes, 
Yeta light, sandy loam is best. Stiff, red soil is to be 
avoided, as in it the potato splits, cracks and “rough- 
ens,” by reason of the suspension and sudden resump- 
tion of growth during variable weather. 

The most approved fertilizer formula has been found 
to be, per acre, about as follows: 

bea 

gross 

50 lbs.) Nitrogen (ammonia equiv. 
Phosphoric yen 
Potash 

This requirement would be met by a compound of: 

Lhs. 
High-grade acid poRD: hate 
Nitrate of soda .... byes Re 
Sulfate of potashs ssh. ecuece Seles 

SRG PA Ste sp arcasedtea nas Giese nein ese seee 1,000 

Cottonseed meal has been found in many localities 
preferable to sodium nitrate, as itis not so readily soluble 
and therefore more gradual and continuous in action 
through the season. It may be substituted in the for- 
mula for sodium nitrate in the ratio of two pounds for 
one. Potassium muriate produces as heavy 

um sulfate, but the latter considerably increases 
areh ata which in southern - grown potatoes 

is unusually large, For potash, kainit may be substi- 
tuted in the > proportion of four pounds of kainit to one 
of either potassium sulfate or muriate. Stable manure 
of normal composition produces excellent Sweet Pota- 
toes, but is. of course, too variable in character and 

too uncertain in quantity to be generally ayailable. 
Acomplete summary of methods e employed in Sweet 

Potato culture would oceupy too much space. They are, 
moreover, too familiar to require repetition. Yet it is 
desirable to call especial attention to certain points 
which have been insufticiently discussed in previous 
publications. First among these is the practice of 

a erop as 
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premature planting. Against this tendeney 
protest should be entered. It is the cause of much 

When an early market crop is not the object 
there is no need for haste in putting out the druws, 
since the season abundantly long for leisurely plant- 

ing, even in June, after oats and wheat are harvested. 
If planted in May, or earlier, with the long southern 
season, the crop is likely to mature before the approach 

arhest 

loss. 

2445. Sweet Potatocs. 

of cold weather permits the proper housing. The con- 
sequent and usual result is a “second erowth,” which 
predisposes the tubers to the inroads of the “soft rot,” 
Which causes great loss. 

A deep, mellow soil-bed, with an extended season, un- 
questionably will produce more aud larger, but later, 
tubers, Shallow preparation will yield an carlier crop, 
It follows that the deeper the soil the earlier the plant- 
ing may be effected. 

Preservation,—Were it possible 
inexpensively preserve through the 

to successfully and 
winter the Sweet 

Potato crop, southern agriculture would be prae- 
tically revolutionized. Land capable of producing a 
bale of cotton, worth, S40, will readily yield 300 
bushels of potatoes, at half the cost for cultivation, 
Worth, at 20 ets. per bus., su0, This the planter would 
gladly take, at harvest time, but there is then no market 
at any price. Yet six months later he cannot supply the 
demand at 60 ets., or S180 peraere, These figures are 
conservative, Even on poor soil, producing 500 pounds 
seed cotton (one-third of a bale) per acre, the yield in 
Sweet Potatoes—100 bushels, avery small output could 
be sold in the spring for U0 were it possible to sue 

fully keep the tubers through the winter. Many succeed 
in so doing, and reap the reward, but it is still an un- 
solved general problem. Methods, too, are variable in 
the extreme—and this is the one notable exception to 
the rule of uniformity prevailing in Sweet Potato cul- 
ture. Climate and local environment seem here to play 
an important part, and means of preservation found 
successful in one place prove entirely unserviceable in 
another— personality, even, entering as a factor in the 
problem, one man failing where another, by the same 
methods, succeeds, Many ways have been devised and 
practiced, some simple, elaborate ; but each 
said by its enthusiastic adyocate to be 
absolutely infallible. 

Nothing has yet been found that will effectually 
supersede the well-known popular method of “bank- 
ing” or *hilling” in quantities of from 30 to 50 bushels, 
necording to the different local eustoms which prevail 

in each community. The ordinary practice is to heap 
the tubers in a conical pile around a perforated wooden 
tlhe, covering them with a few inches of dry pine- 
straw, then a laver of corn stalks, and finishing with 
three inehes of dry sand and afterward two or three 
inches of clay or other stiff soil. The hill may be con- 
structed either under shelter or out-of-doors. If the 
latter it is well to protect with a covering of boards to 
keep off the rain, though not absolutely necessary. 

Diseases and Maladies. — A few of the most im- 

portant maladies of the Sweet Potato—the cause, indeed, 
of nine-tenths of the loss experienced in attempts to 
winter the ecrop—will be noted in the probable order of 
their importance: 

(a) Soft Rot (Rhizopus nigricans): This is the most 
common form of rot, and the one that produces the most 
damage. It is due to a fungus or mold on abraded 
places, chiefly of the tuber, especially when the potatoes 

some 

originator or 
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are stored in large bulk, without sufficient 
opportunity to dry out. It is perhaps the 
main cause of loss with stored potatoes, 
developing rapidly and immediately, under 
favoring conditions, and reducing, some- 
times in a few weeks, the entire contents 

of a bin or hill to a pulpy mass of cor- 
ruption, emitting a most disgusting odor. 
A few simple remedial measures will 
greatly reduce loss from this cause: (1) 
Dig only when soilis dry. (2) Dig be- 
fore tubers become sappy from a “second 
vrowth.” (3) Remove all affected tubers 
before storing. (4) Use padded baskets 
in handling to avoid abrasion. (5) Store 
in small bulk and keep dry and well ven- 
tilated. 

(b) Black Rot (Ceratocystis fimbriata): 
The fungus producing this affection does 
not depend so much on the conditions of 
moisture and abrasion, and is slower in 
making its appearance than is the soft 
rot, continuing to develop, however, all 
through the winter and often completing 
the destruction the other has begun. It 
is all the more to be dreaded because it is 
not so immediately noticeable, and tubers 

containing its germs are more likely to 
be housed. The black rot does not pro- 
duce a pulpy mass, though effectually de- 
stroying the entire tuber. It frequently 
makes its appearance on the young draws 
at “setting-out time.” Remec careful 
selection — Ist, of sound tubers for bed- 
ding; 2d, of perfectly healthy draws for 
setting; 3d, where these conditions can- 

not be fully complied with, by planting the 
Dulk of the crop with cuttings from the 
vines, thus minimizing the damage. The 
use of copper sulfate, or any of the stand- 
ard fungicides, either as a spray or for 
soaking the tubers, is not advisable; for, 
since the mycelium of most of the fungi 
causing decay in the Sweet Potato is 
lodged in and protected by the interior 
cells of the tuber, surface treatment would 
prove more or less futile. 

(c) Sotl Rot (Acrocystis Batatas): This 
fungus, as its name implies, is a resident 
of the soil rather than of the tuber, and 
hence cannot be readily guarded against. 
It is responsible for most of the decay 
observed in the crevices or cracks of split 
tubers. Sudden expansion of vegetable 
tissue due to a resumption of rapid growth 
when wet weather follows a period of 
drought, particularly when the soil is a 
stiff clay, produces the primary “crack- 
ing” and the spores of the fungus, finding 
a ready lodgment, start the process of de- 

cay, As for remedies, heavy applications 
of sulfur to the soil have been found to 
check its ravazes in a measure, but this 
method of operation is not practical. That 
is to say, while checking the fungus the 
result is not commensurate with the cost. 
The surest preventive—and this is true 
for any and all rots—is rotation. The 
same areas should never be planted in 
potatoes two years in succession, nor 
should the same spot be used twice for a 
hotbed to furnish draws, even at the cost 
of great inconvenience in establishing the 
bed in another place : 

(d) Other Fungi: Several other fungi are 
serious enemies of the Sweet Potato, as the 
stem rot, white rot, dry rot, potato seurf, 
leaf blight, ete.; but their ravages will 
not compare with the dumage produced 
by the first three—soft rot, black rot and 
soil rot. 

As for the first three, it matters little 
to the practieal grower whether or not he 

ORLEANS RED 

YELLOW YAM 
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is able to distinguish one from another, 
After the conditions favoring the spread 
of one of them have been permitted to 
develop and the resulting decay once ap- 
pears, it is usually too late to put reme- 
dial measures into effect. Remedy, in this 
case, must precede manifestation of dis- 
ease. Every possible precaution should 
be observed at one and the same time 
against them all. Proper preventive effort 
during harvesting will be found a surer 
guarantee against loss from decay than 
the most elaborate structure or the most 
carefully detailed method of housing yet 
devised, and when thoroughly enforced 
little apprehension need be felt as to re- 
sults, no matter what plan of preserva- 
tion is adopted. 

To this end the following summary of 
procedure will be found serviceable: 

a. Rotate the crop. Never plant twice 
in succession on the same land. 

b. Rotate the bed. Never use old soil 
or old manure a second season. 

e. Dig only when the soil is dry. 

d. Dig before tubers are rendered moist 
and sappy by a “second growth,” and to 
this end never plant too early in spring. 

e. Use padded baskets in handling to 
prevent bruising and abrasion. 

f, Handle with scrupulous care. 
g. Reject all affected tubers before stor- 

ing. 

h. Store dry, in small bulk; if in bins 
erect bulkheads and use flues for ventila- 
tion. 

i. Use only perfect tubers for bedding, 
rejecting any showing symptoms of decay. 

j. Use only healthy and unaffected 
draws for setting out. 

k. When draws in bed are affected with 
diseased roots (black vot) and cannot be 
thrown away, plant in a separate plat and 
take cuttings from their vines later for 
the main crop. 

Varieties. -Sinece new varieties of 
the Sweet Potato can originate only by 
bud variation, it is a marvel where and 
how all of the different types arise. The 
writer has personally cultivated and 
tested some fifty odd kinds, and there 
doubtless exist, in all, 75 or 80—the num- 
ber still ince sing. But one uniform 
method of classification exists — that by 
the “leaf” into tribes, falling under the 
three heads, “Leaves entire,” “Leaves 
shouldered or lobed” and “Leaves cleft” 
—commonly termed “round - leafed,” 
“shouldered” and “split-leafed,” respec- 
tively. Of these the second type is the 
inost numerous, containing probably two- 
thirds of the entire list. 

As for the best variety, ‘the “all-round” 
potato has not yet been found, nor is it 
likely to be, since such a type should be 
a tremendous yielder, of first quality, a 
safe keeper and free from disease. No 
potato embodies, superlatively, all of 
these characteristics. All of the heaviest 
yielders belong, unfortunately, to the 
‘nilky” or “turpentine” group—as Nor- 
ton, Hayman, Southern Queen, White St. 
Domingo, Early Golden, ete.,—and their 
sappy consistency prevents them from 
keeping well, while their quality is uni- 
formly poor. Regarding quality, however, 
tastes differ. The northern market prefers 

n dry, mealy potato, represented by the 
Jersey or Nansemond strain. The southern 

2446. Leaves of Sweet Potato, market, on the other hand, demands a 
Adapted from Bulletin of the 
Georgia Experiment Station. 

rich, sugary potato, like the Georgia or 
Yellow Yam, which is generally considered 
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to be the standard of excellence, and is a good keeper 
though yielding very lightly. 

The market it is intended to supply should, therefore, 
be specially planted for. If for northern shipment, the 
Jersey Sweet is preferable. For carly local sale Orleans 
Red (‘*Nigger-killer”), Early Golden or Bermuda Red, 
head the list. For winter storage and local market in 
spring it is best to rely on the good old popular standard 
—the Georgia Yam—despite its light yield, or rein- 
foree it with Vineless, which closely approaches it in 
quality and is a much heavier cropper. 

Huau N. STARNEs. 

SWEET SCABIOUS. See Scabiosu, 

SWEET-SCENTED SHRUB. See Culycanthus,. 

SWEET-SOP. sLnond squamosa, 

SWEET SULTAN. See Centaurea moschata. 

SWEET VERNAL GRASS, See Anthoranthum. 

SWEET WILLIAM is Dianthus barbatus. 

SWERTIA (after Emanuel Swert, a bulb cultivator of 
Holland and author of Florileginm, 1612). Gentiand- 
cee. About 40 species, widely scattered about the world 
but mainly from S$. Asia, of annual or perennial herbs 
with simple leaves, mainly radical in the perennial spe- 
cies and yellow, blue or white flowers in loose or rather 
dense corymbs. 

Calyx 4-5-parted: corolla rotate, with a very short 
tube and glandular pits at the base of each lobe; lobes 
4-5, overlapping to the right: ovary 1-loculed: eapsule 
dehiscing by 2 valves at the sutures. 

diluta, Benth. & Hook. (Ophelia dilita, Ledeb.). A 
tender perennial about 1 ft. high: stem winged and an- 
gled, branching from near the base: Ivs. glabrous, 
ovate-lanceolate, 3-nerved, rather obtuse, rounded at 
the base, short-petioled: fls. 4-merous, blue, in a dense, 

fastigiate umbel; corolla-lobes ovate, rounded at the 
apex and bearing at the base a single ovate, nectarifer- 
ous pit destitute of a fringe. E. Asia, Japan. 

perénnis, Linn. A hardy perennial 1s-1 ft. high: 
lower Ivs. oblong- elliptical, long-petioled ;  stem-lvs. 

ovate -oblong, obtuse: fils. mostly 5-merous, blue to 
white, in a thyrse; corolla-lobes elliptical-oblong, acute, 
bearing at the base 2 orbicular nectariferous pits crested 
with a fringe. Colo., Utah and northward; also in the 
alpine regions of Europe and in Asia.—S. perennis is 
an alpine bog plant and should be given a cool, deep, 

moist soil. F. W. Barcuay. 

SWIETENIA (Gerard van Swieten, 1700-1772, physi- 
cian to Empress Marie Theresa in Vienna). Jlelidcew. 
This genus contains the mahogany tree, a tree of high 
importance in the furniture trade. The young trees are 
offered by nurserymen in 8. Fla. and 8. Calif. <A tropi- 
eal genus of 2 or 3 species of tall trees, with abruptly 
pinnate leaves with opposite petioled obliquely ovate 
long-acuminate leaflets and small flowers in axillary or 
somewhat terminal panicles: calyx small, 5-parted; 
petals 5, spreading; staminal tube urn-shaped, 10- 
toothed; disk annular: ovary ovoid, sessile, 5-loculed: 
capsule about 3 in. through, 

Mahégoni, Jacq. Manogany. A large tree with hard 
dark red wood of well-known value for furniture, ete. 
Lfts. 6-10: fls. greenish yellow. Tropical regions’ of 
North and South America, West Indies and S. Florida 
— According to Mueller’s "Select Extra-tropical Plants 
the degree of endurance of the tree is not sufficiently 
ascertained. In Jamaica it hardly reaches an elevation 
of 2,000 ft. It requires rich soil. According to Reasoner 
Bros., the tree will bloom at small size when grown in 

Pots. F, W. Barcuay. 

SWISS CHARD. See Beta, Greens, Salad Plants. 

SWORD LILY. Gladiolus. 

V7 

SYCAMORE in Europe is Acer Pseudo-platunus, in 
America Platanus occidentalis The Syemnore of the 
aneients was a kind of fig known as Pharach’s Fig, Sy- 

comorus antiquorum, or better Ficus Sycomorus. . 

SYMBIOSIS is the intimate association of two or 
more distinct organisms, with benefit to one only, or to 
both; commensalism; consortism; copartnership. In 
this association each organism is called a symbiont. 
According to the character of the union, several kinds 

of symbiosis have been recogni (1) Mutual antago- 
nistie symbiosis (mutual parasitism), when two organ- 
isms are foes of each other, as certain bacteria and ani- 
mals, the latter showing a “natural resistance ;" also the 
syntropism of certain lichens with lichens. (2) Antago- 
nistie symbiosis (true parasitism), when the host is 
partly or completely killed by the parasite, as the po- 
tato and the ret fungus (Phytophthora infestans): or 
galls (hypertrophies) produced on the host as in the 
black knot of plums; and in higher plants, which live 
at the expense of others, as the mistletoe (green) and 
the dodder (chlorophylless). (3)Mutual symbiosis, when 
there is often reciprocal advantage; (a) nutricism, 
when one symbiont nourishes the other without ap- 
parently receiving any return, as the mycorrhiza and 
the roots of forest trees; (0) mutualism, when a mu- 

tual benefit results from the union of two organisms 
eapable of living separately, as the bacteroid and the 
roots of the Leguminosw; (¢) individualism, when the 
symbionts are so intimately counected in their growth 
as to suggest asingle individual, as the union of alga and 
fungus to forma lichen. (4) Prototrophy, the wet nurse 
relationship, as in the lichen Leeidea intimescens, 
which eventually gets its nourishment by means of a 
lodger, a different lichen, (5) Contingent symbiosis, 

when one symbiont lives in the interior of another for 
shelter, as Nostoe in the tissues of Hepatic, Lemna, 
Cycas, Gunnera; and Anaboena in Azolla. 

JoHN W. HARSHBERGER. 

SYMPHORIGARPOS 

2447. Symphoricarpos racemosus ( }4). 

SYMPHORICARPOS (Greek, fruit borne in clusters). 
Caprifolideew. Shrubs with simple, opposite, oval, en- 
tire and exstipulate Ivs.: fls. small; calyx 4-5-toothed; 
corolla campanulate or bell-shaped, 4-5-lobed on short 
pedicels; stamens 5, exserted; stigma capitate: fr. a 

t-loculed, but 2-seeded berry, About 10 species. 
These little American shrubs are all excellent plints 

for covering the ground under trees, for massing in the 

lower parts of beds or borders, or for detached groups 

where something low is desired. They will thrive in 
almost any soil from heavy clay to dry gravelly banks. 
Their habit of suekering enables them to cover the 
ground rapidly and effectiv All have a tendency to 
retain their fruit until it is forced off, and one species 

retains its foliage. For these reasons they are pleasing 
additions to the winter landscape, Of easy propagation 
by suckers, seed or cuttings. 

AL Fruit white. 

B. Stamens and style included. 

racemosus, Michx. Snownerry. WAxBERRY. Fig. 
2447. A shrub, 2-6 ft. high: Ivs. smooth, entire or 
sometimes repand or even lobed: fils. rose color, in a 
loose and often leafy raceme; stamens and style in- 
eluded: fr. globose, white, persistent. July, Aug. 
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Eastern N. A. B.B. 35.—A smooth shrub with slen- 

der branches usually inane under its load of berries. 

Var. pauciflorus, Robbins, is of smaller growth and 
has fewer fruits. Mn. 2, p. 10. B.B. 3:236 

BB. Stamens and style erserted. 

occidentalis, R.Br. Wourserry. This may be con- 

sidered as the western form of our eastern species, but 

it is less attractive than the preceding, as it is less 

fruitful and the individual berries are not as clear and 
waxy. Lys. ovate: fis. 

} in spikes, both terminal 
ji! and axillary; stamens 

and style exserted: fr. 
the same dimensions as 
white. July. Mich., north 
and west. G.F. 3:297. B. 

36. A shrub of about 
the last and closely re- 
sembling it, the exserted 
stamens and style being 
the most obvious dis- 
tinction. 

AA, Fruit red. 

vulgaris, Michx. In- 
DIAN CURRANT. CORAL 
Berry. Fig. 2448. Lys. 
ovate: fils. in dense 
axillary and terminal 
spikes; style and_ sta- 
mens included: fr. dark 

2448. red. July. Along rivers 
Fruits of Indian Currant—Sym- and rocky places N.J. to 

phoricarpos vulgaris (* 1). Dakota south to Ga. 
aud Tex. Mn. 1, p. 54 
Gn. 34, p. 280.—A rather 
more compact bush than 

the two previously described species. Valuable because 

of its abundant persistent fruit and foliage. Var. var- 
iegatus, Hort., has the leaves marked white and yellow 
and is the same as var. foliis variegatis Var. glomer- 
atus, Hort., is a form with longer terminal spikes. 

Joun F. CoweELu. 

SYMPHORICARPOS 

Showing how few of the fruits 
develop. 

SYMPHYANDRA (Greek; anthers grown together). 
Campaniulacer, Symphyandra Hofmanni is a hardy 
perennial herb, 1-2 ft. high, with pendulous bell-shaped 
flowers 1‘. in. long and an inch or more acros The 

fls. are borne in a large leafy panicle. Under favorable 
eonditions in England this plant has maintained a suc- 
eession of bloom from July to December. T. D. Hat- 
field finds that in this country "the plant is liable to 
exhaust itself in blooming, thus behaving like a bien- 

nial. It has large, fleshy roots, needs a dry position and 
sows itself.” 
Sympbhyandra is a genus of about 7 species of peren- 

nial herbs found in the region of Asia Minor. Its 
special botanieal interest lies in the fact that the 
anthers are grown together into a tube, which character 
tends to annul the distinction between the Campanula 
and Lobelia families. Otherwise the genus is much 
like Campanula. 

Generic characters: caudex thick: lvs. broad, usually 
cordate, dentate; radical Ivs. long-stalked; stem-lvs. 
few or small: fils. white or yellowish, usually nodding, 
racemose or loosely panicled: inflorescence centrifugal: 
calyx-tube adnate, hemispherical or top-shaped, with or 
without reflexed coo ane cl hetween the lobes; corolla 
bell-shaped, 5-lobed: ovary 3-loeuled. 

Hofmanni, Pant. Much heanghied. pilose: branches 
decumbent: Ivs. oblanceolate, acute, doubly dentate: 
calyx with large, leafy, cordate segments, hemispheri- 
eal tube and no appendages; corolla hairy inside. 
Bosnia. B.M. 7298. Gn. 57, p. 303. G.C. IID. 4:761. 
This desirable belldower has been cult. by amateurs in 
the East. It sometimes spreads rapidly in half-shaded 
rockeries and sows itself. Ww.M 

SYMPHYTUM ((treek, to grow together, in reference 
to the supposed healing virtues). Borragindcem. 
ComPrREY. About 16 species of perennial berbs from 

SYMPLOCOS 

Europe, Asia and N. Africa, with usually tuberous 
roots: Ivs. simple, often decurrent, and with rather 
small yellow, blue or purplish flowers pediceled in ter- 
minal, simple or branched cymes: calyx 5-cut or parted, 
lobes linear; corolla tubular, lobes very short and 

nearly erect; stamens 5, attached to the middle of the 
corolla-tube, included: nutlets 4; seeds nearly globular, 

Of easy culture in any good soil. The shade of over- 
hanging trees is not objectionable. When grown for 
the beauty of the variegated foliage the flowering stems 
may be removed with advantage. 

A. Lvs 

officinale, Linn. A hardy branching perennial, about 
ft. high: root thick: lower lvs. large, broadly lanceo- 
late: upper Ivs. narrower: fis. small, pale yellow or 
purplish, in drooping cymes. June, July. Eu., Asia. 

Var. variegatum, Hort., has leaves widely margined 
with creamy white. A beautiful variegated plant es- 
pecially attractive in spring, when the coloring of the 
leaves is brightest and the large rosettes have not yet 
sent up any flower-stems. F.S. 18:1901-1902. 

AA. Lvs. not decurrent on the stem, 

aspérrimum, Donn. PrickLY Comrrey. Fig. 2449. A 
hardy perennial, more vigorous than SN. officinale, often 
5 ft. high: lvs. ovate-lanceolate, prickly on both sides: 
fis. reddish in the bud, becoming blue, smaller than in 
S. officinale. June, July. Caucasus. B.M. 929.—Var. 
variegatum, Hort., has leaves distinctly margined with 

yellow. J.B. Keuver and F. W. Barcuay. 

SYMPLOCARPUS. 

. decurrent on the stem. 

See Spathyena. 

SYMPLOCOS (Greek, symplocos, entwined or con- 
nected, the stamens being connate at the base). In- 
cluding Hopea and Lodhra. Styracdcew. Ornamental 
deciduous or evergreen trees or shrubs, with alternate, 
entire or serrate lvs. and usually white fls. in racemes 
or panicles, rarely solitary, followed by berry-like, 
black, red or blue fruits. Only the deciduous S. crate- 
qoides is hardy north; it is a shrub with abundant white 
fls.in spring and bright blue fruits in autumn. It 
thrives in well-drained 
soil and sunny position. 
The half-evergreen S&S. 
tinctoria, which seems 
not hardy north of its 
natural habitat, prefers 
moist soil and shady 
situation. The evergreen 
species are all tender 
and little known in cul- 
tivation. Prop. by seeds, 
which usually do not 
germinate until the sec- 
ond year, and by green- 
wood euttings under 
glass; also by layers. 
About 160 species 

widely distributed 
through the tropical re- 
gions except Africa; only 
a few outside the trop- 
ics. Mostly trees: fis. 
in terminal or axillary 
racemes or panicles, 
rarely solitary; calyx 5- 
lobed; corolla 5-parted, 
often almost to the base; 
stamens numerous, usu- 
ally connate at the base; 
stvle filiform: ovary 2- 
5-loeuled, inferior: fr. a 
drupe, with 1-5 1-seeded 
stones. Several species 2449. 
have medical properties; Symphytum asperrimum. 
NS. tinetoria yields a yel- 1 

SAE . (X%,) low dye. 

crategoides, Buch.-Ham. (8. paniculata, Wall. 
Lédhra erategoides, Deene.). Deciduous shrub or some- 

times tree, attaining 40 ft., with slender, spreading 

branches, forming an irregular open head; young 
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branehes pubescent: Ivs. short-petioled, oval or obovate 

to obloug-obovate, acute or acuminate, sharply serrate, 

distinetly veined beneath and more or less pubescent at 
the veins, rarely glabrous, 1!.-3 in. long: fis. white, 
fragrant, ty-'y In. across, with spreading oblong-oval 
petals in panicles T'.-3 in. long: fr. usually 1-seeded 
al blue, about 's in. high. May. June. Himalayas 
to China and Japan. G.F. 3:89. M.D.G. 19012100, 101. 

8. eoceinead, Humb. & Bonpl. Evergreen tree: Ivs. oblong, 

acuminate, crenulate, 38-5 in. long: fls. solitary, axillary, pink. 
lin. across, with 10 petals. Spring. Mexico, R.H. 1846:281, 
B.S. 2:183.—8. Japonica, DC. (CS. lucida, Sieh. & Zuec.). Ever- 
green shrub or small tree, 20 ft. high: Iws. elliptic to oblong, 
neute, remotely serrate, glabrous, 2-3 in. long: fls. yellowish, 
in short, few-fld. racemes: tr. oblong, red. Spring. Japian, 
8.Z 4. A shrub which has been distributed from several 
botanic gardens under the name of S. Japonica has proved to 
be Pyracantha crenulata.—S. Sauiea, Ker. Deciduous shrub 
closely allied to S. crategoid s: lvs. elliptic, aente, 
pubescent on both sid it 1. long: tls. white, 
panicles; calyx-teeth acute. ay, June. China. B.R. 
SN. Sumuntia, Buch.-Ham. Small evergreen tree: lvs. ae 

serrulate, sua acuminate, cuneate at the base, glabrous, 
fs. white, in short racemes: fr. oblong. Him. 

—NS. tinctoria, L'Herit. SWEET LEAF. HoRsE 
alt -evergreen shrub or small tree, attaining 1 
nente, obscurely serrate, pubescent beneath, 
vellowish, fragrant, in axillary, dense clusters: fr. 
us orange-brown. Spring. Del. to Fla. and 

ALFRED REHDER. 

vs. oblong, 
long: fls. y 
oblong. 1 ie 
La. 8.8. 6 

SYNADENIUM (Greck name, indicating the united 
glands). Luphorbidcea, A genus of 3 species of some- 
what succulent shrubs of Madagascar and tropical Af- 
riea, differing from Euphorbia in having the glands of 
the involuere united into a ring. 

Grantii, Hook. Smooth, thick-branched, 6-10 ft.: Ivs. 
ovate-spatulate, 3-4 in, long: dichotomous cyiues with 
red involucres. Tropical Afriea. B.M. 5633.—Some- 
times cultivated with succulents in botanie gardens. 

ao M. 7184. 
NORTON. 

has yellow involucres. 

J.B. 

SYNCARPIA (Greek, fogethey and pha cs eis to 
the head-like clusters of capsules). Myrtdcer. Two 
species of Australian trees with opposite. ovate, penni- 
nerved, evergreen leaves and rather small white flow- 

ers in dense, globular heads either solitary in the axils 
or in terminal panicles: calyx-tube adnate to base of 
ovary, the free part erect or dilated with usually 4 per- 
sistent lobes; petals generally spreading: stamens 
many, free: ovary inferior, 2-3-loculed; ovules l-several 
to each cell; seeds linear-cuneuate. 

laurifolia, Tenore. TURPENTINE TREE. Lys. broadly 
ovate to elliptic-oblong, obtuse or obtusely acuminat 

often appearing as n whorls of 4: fis 
6-10 in a head. with 2-4 bracts of variable size under 
the head; calices connate at the base; petals broadly 
ovate or orbicular, less than 2 lines long: ovary 3- 
loeuled: ovules several to each locule.—Aceording to 
Von Mueller’s “Select Extra-tropical Plants.” this tree 
attains a height of 200 ft., with a trunk often 30 ft. in 
eircumference; it is of quick growth and well adapted 
for a shade tree. The wood is very durable and almost 
fireproof and is valuable for piles, railway sleepers and 
shipbuilding. It takes a high polish and is used for 
flooring and cabinet work. Offered in S. Calif. 

F. Ws BARCHAN. 

SYNDESMON (Greek, bound together, because the 
piant unites characters of Thalictrum and Anemone). 

RveE ANEMONE. A monotypic genus of 
eastern North America. Glabrous perennial herb from 
a eluster of tuberous reots: basal Ivs. s-ternately 
compound: involucre similar but the Ifts. be- 
ing stalked: fis. white or pink, in an umbel: pedicels 

S.arboréscens, Boiss., 

3 in. lor 

Raniunewlacea, 

sessile, 

slender; sepals thin; petals none; stigma sessile, trun- 
cate: akenes terete, deeply grooved. The more com- 

mon generic tame is Anemonella, which dates from 
1859, but Svndesmon was used in 1832. The plants 
should be grown in partial shade and in light moist soil, 
where they should be left undisturbed for years. They 
will then forma carpet of great beauty. Prop. by divi- 

sion of roots in spring or fall. 

thalictroides, Hoffme. (Anemone thalictroides, LTha- 

Michx.). Plant 3-6 in. bigh: Ivs. lictrum anemonoides, 

11 
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much like those of Thalictrum: fls. resembling those of 

-lnemone quinguefolia, appearing before the basal 
leaves. Mareh-June. Connon in woods and open 
fields. L.B.C. 10:964.) Gn. 35:690. B.M. 866. IH. 

11.—Var. flore-pléno, Hort. Flowers double. Very 
pretty. L.B.C. 8:770. PLS. 11:1155. R.B. 11:205. 

K. C. Davis. 

SYNGONIUM ((ireek name, said to refer to the co- 
hesion of the ovaries). alrdece, About 10 species of 
tropical American woody climbing or creeping plants, 
with milky juice and stems rooting and leaf-bearing at 
the nodes: Tvs. sugittate, becoming with age pedately 
5-9-parted, on long petioles, with a persistent accres- 
cent sheath: peduncles short: spathe yellowish or 
whitish green; tube small, ovoid, persistent: spadix 
shorter than the spathe: staminate fs. with 3-4stamens, 
pistillate fl. with oblong-ovoid 2 or abortively 1-loeuled 
ovary; seeds solitary in the locules, obovoid or globose, 
black, All the aroids are monographed in Latin in DC. 
Mon. Phan. vol. 2, 1879. 

podophyllum, Schott. A tender creeping plant: lvs. 
becoming 5-7-pinnatisect, 4-6 in. long; petioles becom- 
ing 15-20 in. long: tube of the spathe I-l‘. in. long: 
blade of the spathe 21. in. long, greenish outside, white 
within. The typical form is probably not in cult. 

Var. albolineatum, Mugl. (S. albolinedtum, Bull.), 
has whitish cost and lateral nerves. Offered by John 
Saul, 1893, presumably as a tender foliage plant. 

F. W., Barcuay. 

SYNTHYRIS (Greek, together and little door or valve, 
the valves of the capsule long adhering below to the 
short placentiferous axis). Scrophularideca, Six spe- 
cies of hardy herbaceous perennials, native to western 
North America. S. reniformis is a tafted plant bearing 
a few scapes about a foot high. The inflorescence is a 
raceme about 5 in, long with about 40 purple-blue fis. 
each *, of an inch across. In England this plant is 
considered a winter bloomer; it tlowers there in Feb- 
ruary or March, occasionally November. 
Synthyris is nearly re lated to Wulfenia of southeast- 

ern Europe and the Himalayas, but the anther-cells are 
not confluent and the seeds are discoidal. In their na- 
tive region they are summer-blooming plants with small 
purplish or flesh-colored spikes or racemes. Generic 
characters: Plants glabrous or pilose: rhizome thick: 
radical lvs. petioled, ovate or oblong and crenate or 
incised-pinnatisect: calyx 4-parted; corolla-tube very 
short; lobes 4 or none; stamens 2; style entire at apex: 

capsule compressed. 
reniférmis, Benth. Larger and stouter plant than the 

next, with more acutely cut, leathery Ivs., longer 
and stouter scape and raceme, shorter pedicels, narrow 
sepals and corolla-lobes, a globose corolla-tube and more 
seeds in the cells. Ore. to Wash. Introduced by Wool- 
son, Passaic, N. J. 

rotundifolia, Gray. 
3-4 in. high, shorter than the 
erenate Iys., a small few-fld. raceme 
corolla-lobes, fewer seeds in the ce ‘ls and eapsule di- 
varieately 2-lobed instead of me rely emarginate. Shady 

coniferous woods of Oregon. Oftered in 1881 by Edward 

Gillett. We Ms 

Smaller, with weak, slender seape 
membranous, broadly 

, broader sepals and 

SYRINGA (of doubtful 
syriur, pipe, because pipes 
straight stems of Philadelphus by r 
and the name Syringa had been or nally applied to 

Philadelphus, but was transferred afterwards to the 
Lilac). Oledeem, Linac, Ornamental deciduous shrubs 
or rarely trees, with opposite, slender-petioled, entire 
Ivs. and lilac, purple or white fls. in large and showy 
upright panicles. The Lilaes are among our most 
popular and ornamental flowering shrubs, and hardly 
any garden or park is found without them. The fra- 
erance of the common Lilac is very swect, as also of 
Syringa oblata and 8S. pubescens. The strong odor of 
SN. Chinensis is not agreeable to every one. 8. efllosa 
and Josikwa are almost scentless. S. Amurensis and 
its allies have only a slight odor similar to that of the 

Privet. Almost all species are hardy north. S. villosa, 

var. Emodi, is somewhat tender north. 

meaning; probably from 
are easily made from the 

moving the pith, 
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The Lilacs are very showy in bloom, especially when 

massed in groups, and these as a rule are the more 

effective the fewer different varieties they contain, The 

mixing of species and varieties differing in habit and 

blooming season only spoils the effect, and so does too 

great a variety of colors. Some species, as the tree-like 

S. Japonica, S. Pekinensis and 8. 
villosa, are very handsome as single 
specimens on the lawn. SN. Japonica 
is the only tree of the genus; it at- 

tains a height of 30 ft. S. vulgaris, 
Amurensis and Pekinensis some- 
times grow into small trees or at 
lenst large shrubs 10-20 ft. high. S. 

Persica is the smallest species and 
seldom exceeds afew feet. The first 

in bloom is N. oblaia, followed closely 

by S. vulgaris, Chinensis, pubes- 

cens, Persica, villosa and SJosikeu; 

after the middle of June 8. 
Amurensis and Pekinensis 

come into bloom, followed at 

the last by 8. Japonica, 
which blooms in the North Z 
jin the beginning of July. S.oG 

Amurensis and Pekinensis pe 
sometimes bloom = sparingly 
a second time in fall. The 
foliage is bright green and 
handsome, but drops eom- 
paratively early in fall, 
especially in the eof 8. 
Japonica, without uming 
any fall coloring as a rule. 

In S. oblata the foliage turns 
to a deep vinous red and remains until November. In 
S. Pekinensis it is retained until late in fall and finally 
assumes a purplish hue or turns pale yellow. 

The foliage is not much attacked by insects, but a 
fungus, Microsphera alni, late in summer often covers 
the whole foliage of S. vulgaris and also of S. Chinens 
and Persica with a white mealy coat, while S. oblata is 
but rarely troubled with this fungus and the other 
species never. Much damage is sometimes done by a 

borer, Trochilinm denudatum, which lives in the stems 
and branches of S. vulyaris, but is rarely found in any 
other species. 

After blooming, the inflorescence should be removed 
if possible and the pruning be done as far as necessary. 
Pruning in winter or spring would destroy a large part 
of the flower-buds for the coming season. Lilaes grow 
in almost any kind of soil, but a rich and moderately 
moist one is the most suitable. They are easily trans- 
planted at any time from fall to spring. S. vulgaris 
and its numerous varieties are the most popular of the 
Lilaes on account of their early and profuse blooming, 
their sweet fragrance and the variety of colors ranging 
from dark purple to lilac, pink and white. The double- 
flowered varieties keep the blooms longer, but the 
panicles are less graceful and they usually do not bloom 
as profusely as the single ones; they also remain mostly 
dwarfer and have a more compact habit. The faded 

do not fall off, but remain on the inflorescence; this 
gives the plant a very unsightly appearance if the faded 
panicles are not removed. W. J. Stewart suggests a 
word of warning against Lilacs not on their own roots, 
because of the attacks of borers and the bad habit of 
suckering in some Cases. 

Some of the best single-flowered vars. are the follow- 
ing: 

SYRINGA 

2450. Syringa villosa. 

(X 1-5.) 

SINGLE-FLOWERED LILACS. 
Whites Alba grandiflora; Alba pyramidalis; Fran 

Bertha Dammann, A.F. 12:1078; Madame Moser; Marie 
Legraye, one of the very best, BH. 29:135; Princess 
Marie. 

Blue, lilacor pink: Ambroise Verschaffelt, pale pink; 
Dr. Lindley, pinkish lilac, F 14:1481; Géant des ba- 
tailles, bluish lilac; Geheimrath Heyder, light lilac; 
Gigantea, bluish red; Gloire des Moulins, pale pink; 
Goliath, purplish lilac; Lovaniana, light pink; Macro- 
stachya, light pink (Princess Alexandria is a favorite 
variety of this class in America); Sibirica, purplish 
lilac; Trianoniana, bluish lilac. 

SYRINGA 

Red: Aline Mocqueris, dark red; Charles X (Caroli), 
dark lilac-red, A.F. 12:1076. F. 1873, p. 76; Marlyen- 
sis, Sometimes called Rubra de Marley, lilac-red; Rubra 
insignis, purplish red. 
Dark purple: Philemon; Ludwig Spath (Andenken 

an Ludwig Spiith, Louis Spith), very large panicles, 
the best of the dark vars 

DoUBLE-FLOWERED LILACS. 

White: Madame Abel Chatenay, compact panicles; 
Madame Casimir-Perier, large, graceful panicles, one 
of the best; Madame Lemoine, large fls. in dense pani- 
cles; Obélisque; Virginité, white and pink. 

Blue, lilac or pink: Alphonse Lavallé, bluish lilac, 
A.F. 12:1077; Belle de Nancy, fls. pink with white cen- 
ter; Charles Baltet, lilae-pink; Condorcet, blue, A.F. 
12:1074; Doyen Keteleer, lilac-blue; Jean Bart, pinkish 
violet; Lamarck, pale lilac, large, rather loose panicles; 
Lemoinei, lilac-pink, B.H. 28:174; Léon Simon, chang- 
ing from pinkish to bluish lilac. Gt. 43:1407; Maxime 
Cornu, pinkish lilae; Michel Buchner, pale lilac, large 
und very double fls.; President Carnot, pale blue. : 

Purple: Charles Joly, dark purplish red, one of the 
darkest; Comte Horace de Choiseul, lilae-purple; La 
Tour d'Auvergne, violet-purple. 

The Lilaes have been favorite foreing plants in 
France for more than acentury and are nowadays among 
the most important cut-flowers during the winter season 

in France as well as in Germany and England. They 
are on the market from the end of September until they 
bloom outdoors. Charles X is considered one of the very 
best for forcing. Marlyensis, Marie Legraye, Albu 

irginalis, Ludwig Spiith and other varieties are 
so good for forcing. Of the double-fid. varieties 

the following have proved adapted for forcing: Mad- 
ame Casimir-Perier, Madame Lemoine, Charles Baltet, 
Jean Bart, Léon Simon, Chinensis duplex and others. 
Either grafted plants or plants on their own roots are 
used. Both force equally well, but grafted Lilacs can 
be grown into plants well set with flower-buds and 
suited for forcing in two or three years, while plants 
grown from cuttings require four to six years. Marly- 
ensis is always used on its own roots and prop. either 
by seeds, cuttings or division. Special attention must be 
given to pruning in order to have well-branched plants 
of good, compact habit (see Fig. 851, Vol. IH, p. 600). 
The Lilac has nothing like the commercial importance 
for forcing in America that it has in Europe, but the 
appreciation of it for winter bloom is on the increase in 
this country. 

Lilaes are generally forced in pots, being potted usu- 
ally in July or in the forepart of August, that they may 
fill the pots with new roots before winter. Some grow- 

CSR Mogens 

2451, Syringa villosa. 

ers pot the plants in spring or in the preceding fall. 

This practice is of especial advantage if the plants are 

intended for very early foreing. These early potted plants 
are then plunged into the ground outdoors, mulched, well 

watered and regularly manured; after June, when the 

young growth is almost finished, only enough water Is 

given to prevent wilting. When the flower-buds have 
been formed, more water is given until they have 
reached their full size. It is essential to keep the plants 
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of the albuminoids in the plant has been stated recently 
by other botanists also. : 

Lilacs may be prop. by seed, which is sown in spring. 
This method is usually practiced only with the more 
eommon typical species. The many varieties and rarer 
kinds are usually prop. by greenwood cuttings under 
glass in June (or in early spring from foreed plants), 
by hardwood enttings, by grafting and also by suckers 
and division, especially in the case of S. Chinensis, 

Persica and vulgaris. 
Asa stock S. vidqaris is mostly used and sometimes 

Ligustrum. oS. Japonicu will probably prove to be a 
good stock. OS. villosa, though readily growing from 
seed and of vigorous habit, is not to be reeommended. 

Budding in July and August is the most extensively 
practiced method. Grafting is done either in April or 
May in the open or in February or March in the green- 
house on potted stock. Almost any kind of grafting 
may be employed, as the Lilac unites readily. Crown- 
gratting is to be preferred in order to avoid the trouble- 
some suckers. Plants intended for foreing but deficient 
in Hower-buds are sometimes grafted in October or 

early in November with branches 
y well set with flower-buds and 

Li foreed in January or later. 

About 11 species from southeast- 
Gi ern Europe to Himalayas and 

Je UW MACY Japan. Lys. exstipulate, deciduous, 
ANS \ evergreen only in S. sempervirens: 
WSs fis. im panieles; calyx small, cam- 
\ panulate, 4-toothed; corolla salver- 

form, with eylindrical tube and 4-lobed limb; sta- 
mens 2: ovary 2-loculed: fr. a leathery, oblong or 
oval capsule, loculicidally dehiscent, with 2 winged 
seeds in each locule. Fig. 2449. In S. sempervirens 
(not yet introduced), 
the capsule is fleshy, 

one-seeded and drupe-like. 

ALFRED REHDER. 

Forcing Lilaes. — Most 

of the Lilaes used by 
American commercial flor- 

2452, Syringa vulgaris, 

the common Lilac (X }4). 
ists for forcing are im- 
ported. Care should al- 

be taken to procure 
t-grown plants, that is, 

plants that have been 

wa 
rather dry in fall, so that the wood may ripen thor- pe 
oughly and early. When the leaves have fallen off, the 
plants are stored away in convenient places, where they 
are sheltered from severe frost. Sometimes the Lilac, 
especially Marlyensis, is forced from balls of earth 
which are not potted, but this does not always give 
satisfactory results. 
About three to four weeks is required to force the 

plants into bloom with the temperature recommended 
below. The first days after bringing the plants into the 
forcing room, a temperature of 55-60° may be given, 
gradually raising to 78-88° and maintained as equally as 
possible until the panicles are fully developed and the 
first flowers begin to expand; then the temperature is 
lowered to 60-66°, and when the panicles are about half 
open the plants are transferred to a cool greenhouse. 
Hardening-off is essential to ensure good keeping quali- 
ties of the Howers. The red-flowered varieties are often 
forced in darkened rooms in order to have the flowers 
blanched or only slightly colored. The shade of color 
depends entirely on the time when full light is given 
and also on the temperature. Show plants in pots 
should be grown in full light to have the foliage well 
developed. While the temperature is higher than 76°, 
frequent syringing is necessary. It is, of course, pos- 
sible to foree Lilacs in a lower temperature, and this 
will be even advisable if the longer time required does 
not count. Full advice for commercial Lilac forcing 
is given by Fr. Harms in “Flieder und Asparagus,” iw 
book devoted almost exclusively to Lilac forcing. 
Interesting experiments recently conducted have 

shown that the Lilac is more readily forced when the 
plants are subjected to the influence of ether during 
forty-eight hours shortly before forcing. An account 
of these experiments by W. Johannsen is entitled 
“Das #therverfahren beim Friihtreiben mit besonderer 
Beriickrichtigung des Flieders.” That the ether has » 
particular effect on the metamorphosis and regeneration 

grown in pots the previous 
summer. The florist who 
wishes to grow his own 
plants should lift them in 
the field in April or before 
the growth starts and pot 
them without losing much 
root. Plunge them out-of- 
doors during summer and 
give them plenty of water, 
This treatment will insure 
2 good growth and the 

2453. Capsule 

of Syringa vul- 

garis (x 3) 

2454, Winter twig of Syringa 
vulgaris (X 4s). 

Showing the absence of 

au terminal bud, and the 
persistent dehisced pods. 
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check the plants receive from lifting will induce them 
to form new flower buds. These plants will force with 
the greatest certainty. It is well to allow five weeks for 
the earliest forcing. A strong heat is necessary, be- 

ginning at 60° for the first few days and increasing to 
75° or 80°, With a daily watering and syringing several 
times. After the flowers begin to open the syringing 
¢an be discontinued and when fully expedient the plants 
ure better removed to a cool house, where they will 
harden off and be much more serviceable when cut. As 
the season advances, say March and April, less heat is 
needed. They will then foree in any ordinary house 
where the night temperature is about 60° F. The Per- 
sian Lilae on account of its abundance of bloom and 
delicate truss i very desirable, but this must he 

forced almost in the dark to produce white flowers. 
Miurie Le Graye is for all purposes the most useful 
Lilae which the undersigned has used for forcing. 

Wo. Scorr, 

SYRINGA 
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pteridifolia, 8 
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purpurea, 6. 
rosea, 2. 
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riegata, 2. 
schneideri, 2. 

Chinensis, 7. 
crerulen, 6, 

filicifolia, 8. 
hyacinthiflora, 5, 
Japonica, 11. 

A. Lube of corolla much longer than 
calys: anthers sessile, not exr- 

serted, 

B. Panicles on leatly branches, 
usually terminal: los, whit- 
ish beneath. 

inserted eo. Stamens near the 
middle of the tube......... 1. Josikea 

co. Stamens inserted neur the 

mouth of the tube.......... 2. villosa 
BB. Panicles from lateral buds, 

without lus.: terminal bua 
of branches suppressed, 

©. Under side of lus. grayish 
green, pubescent at the mid- 
PID UHEN YOUNY oo cccccceee 3. pubescens 

ce. Onder side of les. green, quite 
glabrous. 

D. Les. truncate or cordate at 
base, 

E. Shape of les. roundish 
or broadly ovdtés..... 4. oblata 

5. hyacinthiflora 
EE. Shape of lus. ovate .... 6. vulgaris 

pp. Les. narrowed toward the 

base, 

E. Shape of les. ovate- 
LANG COLULE | axerea, nis os . Chinensis 

EE. Shapeof les. lanceolate, 8, Persica 
AA. Tube short, little lounger than 

calyrs stamens erserted: fis. 
white, Ligustrina, 

B. Buse of Irs. usually narrowed. 9, Pekinensis 

BB. Base of les. usually rounded, 
Be, PUES TIILD sonar he siete orca oo 10. Amurensis 

Oe OPM GTC hk Re rae 11. Japonica 

1. Josik®a, Jacq. Shrub, attaining 12 ft.,with upright, 
stout, terete branches: Ivs. broadly elliptic to elliptie- 
oblong, acute at both ends, finely ciliate, dark green and 
shining above, glabrous or pubescent on the midrib he- 
neath, 2's-5 in. long: fls.violet, short -pediceled or almost 
sessile, clustered, in rather narrow panicles 3-7in. long; 
stamens inserted somewhat above the middle of thet ube; 
sepals half-upright. June. Hungary. B.M. 2278. BR. 
20:1730,—Less handsome than most other species, but 
valuable for its late blooming season, Var. pallida, Hort., 
hus pale violet fls.; var. rubra, Hort., reddish violet. 

SYRINGA 

2. villésa, Vahl, not Decne., nor Hooker, nor Koehne. 
Figs. 2450, 2451. Bushy shrub, 8 ft. high, with rather 
stout, upright, terete and warty branches: lvs, broadly 
elliptic to oblong, acute at both ends, finely ciliate 
bright green aud dull above, pubescent on the midrib 
or glabrous beneath, 3-7 in. long: fls. pinkish lilac or 
whitish, short-pediceled, in broad or somewhat narrow 
panicles, 38-7 in. long; stamens inserted near the mouth: 
sepals half-upright. May, June. China to Himalay 5 
The common form, var. rosea, Cornu (8S. Brétschneideri, 

2455. Syringa Persica, one of the common Lilacs (X 44). 

Lemoine), has broadly elliptic or elliptic Ivs. and pink 
fis. in rather large panicles with leafy bracts at the 
base. R.H. 18 492. G.F.1:521. Gn. 39, p. 91. Gt. 44, 
p. 500. Var. Emodi, Rehd. (8. Hmoddi, Wall.), has nar- 
row cliiptie to oblong lvs., more whitish beneath; fls. 
whitish or pale lilac, in rather narrow panicles, usually 
with le “s, at the base. Himalayas. B.R. 31:6. R. 
HL U81G, 8. Gn. 39, p. 106. Not quite hardy north. 
There are also vars. with yellow Ivs. (var. atirea, Sim.- 
Louis) and with yellow variegated Ivs. (var, aureo- 
variegata, Hort.). Hybrids with S. vulgaris and 8. 
Josikwa lave been raised at the Botanic Garden at 
Paris. 

3. pubéscens, Turez. (8. villosa, Decne., not Vahl. S. 
villosa, var. ovalifolia, DC.). Shrub, 6 ft. high, with 
slender, somewhat quadrangular branches: Ivs. round- 
ish ovate to rhombic-ovate or ovate, shortly acuminate, 
ciliate, dark green above, 1-3 in. long: fis, pale lilae, 
fragrant, short-pediceled, in ovate, not very large, but 

numerous panicles; tube very slender; apex of anthe 

not reaching the mouth. May. N. China, G.F. 1:4 
6:266. B.M. 7064 (as S. villosa ). —Free-flowering shrub 

of graceful habit, with handsome dark foliage. 

4. oblata, Lindl. Shrub or small tree, 12 ft. high: 
Ivs. roundish ovate or reniform, often broader than 

long, cordate, short-acuminate, bright green, 2h-4¥6 in. 

across: fs, purple-lilac or purple-violet, in rather loose, 
pyramidal panicles, $-6 in, long; pedicels about as long 

, 
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May. N. China. G.F. 1: AGG 222183; — 

The earliest of all to bloom and handsome, with its 
vinous red foliage in fall. Var. alba, Hort., has white 
flowers. 

5. hyacinthiflora, Hort. (NS. oblata < vulgaris), Inter- 
mediate between the parents, with broadly ovate Ivs., 

turning purplish in fall. Ouly known in the double 

form, var. pléna, Lemoine. Many or perhaps most of 
the newer double-fowered vars. have originated by 
recrossing this form with vars. of S. culgaris. 

6. vulgaris, Linn. Figs. 2453, 2454. Upright shrub 
or small tree, 20 ft. high: 1 ovate, truncate or slightly 

cordate, acuminate, bright green, 2-4 in. long: fls. lilac, 
blue, purplish or white, in large panicles. May. South- 
eastern Europe to Caucasus and Atghanistan; some- 
times escaped from gardens in the eastern states. BLM. 
183. Gn. 538, p. 156.) M.D.G. 1899:205.—The most im- 
portant of the older original vars. are the following: 

Var. alba, Dietr., branches yellowish gray: tls. white: 
buds yellowish green; blooms a week earlier than the 
other vars. A..F. 12:1081. Var. certlea, Dietr. Fils. 
blue, in rather loose panicles. Var. purptrea, DC. (var. 
rubra, Loud.). Fils. purplish red, in large and rather 
dense panicles. Here belong also var. Marlyénsis, 
Hort., and Charles X. Var. violacea, Dietr. Fls. violet- 
lilac, in rather loose panicles. Var. pléna, Hort. With 
double fs. There are several vars. with variegated Ivs., 

but these are hardly worth eultivating. 

7. Chinensis, Willd. (8. Persica x vulgaris. S.dibia, 
S. Rothomagénsis, Loud. S. Varina, Dum.- 

). Shrub, attaining 12 ft., with slender, often arch- 
g nehes: Ivs. ovate-lanceolate, acuminate, 2-4 in. 

long: fs. purple-lilac, red or white, in large and broad 
panicles. May. Originated in 1777 in Rouen, France. 
R.H. 1883, p. 80.) F. 18738, p. 76 (as 8S. Persiea).—Very 
free-flowering. Var. alba, Loud., with white fls. Var, 
Meteénsis, Sim.-Louis, with pale purplish fls. Var. 
Sougeana, Loud. (var. rhea, Lodd.), with deep pur- 
plish red tls. Var.duplex, Lemoine, with double purplish 
lilac Howers. 

8. Pérsica, Linn. Fi 
with slender, arching 1 

a Shrub, attaining 5-10 ft., 
yrauches: Lys. lanceolate, acumi- 

nate, 1'.-3 in. long: fls. pale lilac or whitish, in rather 
loose, broad panicles, about 3-4 in. long; pedicels as 
long as or longer than calyx. May, June. Caucasus to 
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Afghanistan, B.M. 486.—Var. alba, Loud. (S. Steen- 
cruysti, Hort.). Fis. white. Var. laciniata, Vabl (S. 
pleridifolia, filicifolia and piondta, Hort.). With pin 

nately lobed or pinnatifid Ivs., of dwarfer habit and with 
simaller panicles. RH. p. 452, 453; 1883, p. 80; 
1901, pp. 40, 41. 

9. Pekinénsis, Rupr. (Ligustring Amurénsis, var. 
ehinensis, Maxim. Ligustrina Pehkinénsis, Regel). 

Large shrub, attaining 15 ft., with slender, spreadin 

branches, brownish red when young: Ivs. ovate to 
ovate-linceolate, usually narrowed at the base, acumi- 
nate, rather dark green above, pale or grayish green and 
glabrous beneath, 2-4 in. long, ]-1's in. broad: Hs. yel- 
lowish white in large panicles, usually in pairs at the 
ends of branches; stamens about as longas limb. June, 

N. China. G.F 65; 72385. M.D.G. 1899:425.—Large 
shrub, of excellent habit, with handsome foliage re- 

tained until late in fall; flowers profusely only when 
older, Var. péndula, Hort. With very slender, pendu- 
lous branches. 

10. Amurénsis, Rupr. (NS. Jigustina, Hort. Ligustrina 
clmurénsis, vare Mandshitricu, Maxim. Liqustrina 
aAmrrensis, Regel). Shrub, attaining 12. ft., with 
spreading or upright branches: Iws. broadly ovate to 
ovate, usually rounded at the base, bright green above, 
pale or grayish green and glabrous beneath, 2-6 in. 
long, 1's 2 in. broad: Ms. yellowish white, in large, 
rather loose panicles; stamens almost twice as long as 
limb. June. Manchuria. Gt. 12:396: 45, p.64. GF. 
262. Gis V2, pa G28. 024 Reb: T8727, pi. 493455, — 
Sometimes cult. under the name S. Sibirica or S. Si- 
birica alba, 

11. Japonica, Deene. (Ligustring Amaurénusis, var. 
Japonica, Maxim.). Fig. 2456. Pyramidal tree, attain- 
ing 30 ft., with upright branches: lvs. broadly ovate to 
broadly elliptic, rounded or slightly cordate at the base, 
shortly aeuminate, pale green beneath, and usually pu- 
beseent when young, 3-7 in. long: fs. yellowish white, 
in very large panicles often 1 ft. or more long; stamens 
little longer than limb. June, July. Japan, M. 4 
(as S.clonuvensis). G.C. I]. 25:56]. GP. , 295 
D.G.M. 1899:424. Gt. 37:217. Mn. 4, p. Ts De AOE: 
R.H. 1894, p. 825.—Very desirable free-flowering tree 
and quite hardy north. Var. argéntea, Temple, has the 
Ivs. variegated with silvery white. ApprRep REHDER 

fi a 

2456. Syringa Japonica (* 1, 
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TABEBUIA (Brazilian name). Bignonideew, Orna- 
mental evergreen trees with opposite, long-petioled, 
simple leaves und showy flowers in terminal, few-fld. 

Only ZL. lencoryla seems to be introduced. It 
requires the sume cultivation as the tropical species of 
Tecoma, which see. The genus contains 5 or 6 spe 
inhabitants of tropical America, closely allied to T 
coma, but, according to recent monograp chiefly dis- 

tinguished by the simple leaves and the irregularly split- 
ting tubular ealyx; formerly also species with digitate 
foliage were included, for which see Zecomea. 

leucéxyla, DC. (Bignonia leucdryla, Vell. B. pil- 
lida, Lindl.). Evergreen tree or shrub: Ivs. elliptie- 
oblong to obovate-oblong, obtuse or sometimes emargi- 
nate at the apex, glabrous, dark green with distinet 
pale midrib, 4-7 in. long: fls. in few-fld. terminal ra- 
eemes; corolla funnel-shaped, about 2 in. long, with 

yellow tube and pale lilac limb. Brazil. B.R. 12:965,. 

ALFRED RENDER. 

TABERNEMONTANA (J. T. Tabernemontanus of 
Heidelberg, physician and botanist, author of Krauter- 
buch mit Kunstlichen Figuren; died 1590). Apocyndcee. 
A genus of more than 100 species of trees or shrubs 

widely attered in tropical regions. Lvs. opposite, 
penni-nerved: s. white or yellow, in terminal or some- 
times apparently but not truly axillary cymes; calyx usu- 
ally short 5-lobed or parted; corolla salverform; stamens 
inserted on the corolla-tube, included: berries large and 
globose or small, oblique and recurved. See Goniomu 
for distinctions from that genus. 

A. Fils. white. 

coronaria, Willd. CRAPE JASMINE. NERO’s CROWN. 
A tender shrub, 6-8 ft. high: lvs. glossy green, oblong 
to oblanceolate: fis. white, fragrant, 1-2 in. across, in 
1-8-fld. clusters in the forks of the branches; petals 
crimped on the margin, whence the common naine. 
Cult. in India but native country unknown. Var. flore- 
pléno, with double, somewhat larger, very sweet- 
scented flowers, seems to be far more common in culti- 
vation. P.M. 16:354. B.M. 1865 (as Verium coronarium ). 
—Cult. in the more southern states and also in green- 

racemes. 

houses, Also known as Adam’s Apple and East Indian 
Rosebay. 

AA. Els. yellow, 

grandiflora, Jacq. A small, tender shrub: lvs. ob- 
long-ovate, sharply acuminate, 2-3 in. long, thie fis. 
single, yellow, 1-2 in. long, in few-fld. clusters; corolla- 
lobes oval, obtuse, entire. Early fall. Carthagena, 
Guiana. B.M. 5226.—Rarely cult. in the more southern 
portions of the United States. 

T. Camassi, Regel. See Gonioma Kiinassi. 

F. W. Barcuay. 

The East Indian Rosebay, YLabernemontana coro- 
naria, is one of the best ornamental shrubs for sub- 
tropical gardens. This species and Z. Camassi, re- 
ferred in this work to Gonioma, flourish everywhere in 
Florida from Jacksonville southward. If they receive 
proper attention, tiny cuttings soon develop into dense, 
bushy plants 8-5 ft. high, covered with deliciously 

scented flowers throughout the summer. Indeed the 
plants are so densely covered with buds and flowers 
that it is often difficult to find a sufficient supply of 
cuttings for propagation. TZ. coronaria has larger 
leaves than 7’. Cumassi and the flowers are much like 
those of the double white oleander, while 7. Cameassi 
has solider and smaller blossoms. Both do well under 
the same treatment. In order to enjoy the beauty of the 
East Indian Rosebay to its fullest extent, it must be 
planted in rich, sandy soil, not too wet and not too dry, 
and in places fully exposed to the sun. Only very 
strong pot-grown plants should be set out in the gar- 
den. This should be done during the rainy season. 
Avoid breaking the ball in transplanting. Jt is use- 

less to transplant in November, the time when most 
evergreens and other plants are most successfully set 
out. The plants at this season have no time to become 
established before the first sharp frost comes, and a 
weakened Tabernemontana is usually killed outright by 
even aslight frost. Just before Christmas all the plants 
of this nature (bauhinias, cestrums, Poineiana regia, 
Tristania conferta, grevilleas, eucalypti, ete.) are 
banked about 18 inches to 2 feet high with dry sand, and 
they always come through without much damage, In 

April or even earlier, the banking is taken away and the 
plants cut back to sound wood. The Tabernemontanas 
look best in groups by themselves or in front of other 
glossy-leaved evergreens. H. NEHRLING 

TACAMAHAC. Populus balsamifera, 

TACCA (Malayan name). ‘acedcew, A genus of 9 
species from tropical regions. Perennial herbs from a 
tuberous or creeping rhizome with large, radical, peti- 
oled leaves and umbels of lurid brown or greenish flow- 
ers in a dense umbel borne on a leafless, rigid scape. 
The flower-cluster is subtended by a few, usually 4, 
leaf-like or colored bracts, and intermixed with the 
flowers are more or less numerous, long and conspicu- 

ous, sterile, filiform pedicels, which usually droop be- 
low the flower-cluster. 

A. Lvs. 

pinnatifida, Jack. Tender perennial herb, about 2 ft. 
high: rootstock globose, becoming 1 ft. through: lvs. 

e, usually 3-branched, the divisions pinnately cut or 
divided, the ultimate lobes sometimes irregular and un- 
equal but usually ovate to lanceolate: fis. greenish, 8 
lines across, many with the sterile pedicels purplish: 
berry nearly globular, 1 in. through. Afr., India and 
Australia. L.B.C. 7:692. B.M. 7299; 7300,—According 
to Von Mueller’s Select Extra-tropical Plants, the Fiji 
Arrowroot is prepared from the tubers of this species. 
The plant thrives even on the sand-shores of tropical 
countries, and it is not unlikely that it will endure a 
temperate climate. 

much lobed. 

AA. Lvs. not lobed. 

cristata, Jack. (Atdcecia cristata, Kunth). Rootstock 
a short conic caudex, marked with leaf-scars: lvs. 1-2 ft. 
long, oblong, acuminate, dark purplish green: scape 
longer than the lvs.: fls. dark purple, 1, in. across, in 
a somewhat one-sided umbel, with numerous pule sterile 
pedicels 8-10 in. long: involueral bracts 4, conspicuous, 
the 2 inner elliptical, narrowed to a petiole, the 2 outer 
revolute. Malaya. B.M. 4589. F.S. 9:860, 861. Gn. 45, 
p. 415; 49, p. 423.—Itrequires, according to Gn. 45, p. 
415, a good, rich, open soil, with ample drainage, plenty 
of water, and a stove temperature. During the winter 
season the plant should be kept in a state of partial rest. 

F. W. Barcuay. 

CSONIA (from the Peruvian name of one of the 
es). Passifloracee. From Passiflora, Tacsonia 

in having a long-tubular calyx, styles 3, stamens 
and petals 3 or 5, the latter never wanting, corona of 
tubercles or very short threads, and in a short reflexed 
crown near the base of the flower-tube. However, the 
line of demarcation between the two genera is often not 
well marked and Harms (Engler & Prantl’s “ Pflanzen- 

familien”) unites Tacsonia with Passiflora. Masters 
accepts (Trans. Linn. Soe. 27) 25 species of true Tac- 
sonia, relegating the intermediate forms largely to Pas- 
siflora. Other species have been discovered subse- 
quently, making the total number in the genus above 
30. The species are all South American, inhabiting the 
Andes. They are tendril-climbing shrubs or herbs, ré- 

quiring the treatment given Passifloras. Taes 
cultivated freely in the open in middle and northern 

California. 

(1764) 
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e 2457. 

Tacsonia Van Volxemii. 

i (S25) 
Central leaflet broader than 

common. 

A. Fis. 

Parrite, Mast. Lys. deeply 3-lobed, glabrous above 
and pilose beneath, the lobes narrow and entire; stipules 
entire, subulate-acuminate: fl. with a long and slender 
tube, glabrous. swollen at the base: sepals winged and 
with points, rosy-orange; petals oblong and flat, shorter 
than the sepals, orange; corona double. the outer row 

of tooth-like projections. Colombia. G.C. II. 17:225, 
1.H. 35:41.—Named for Senor Parra, through whom it 
Was jntroduced. 

AA. Pls. scarlet or 

BE. Bracts beneath the flower not united, 

vc. Les, simple or not lobed. 

insignis, Mast. Pilose: lvs. ovate-lanceolate, 
cordate, dentate, rugose or blistered above and 
downy beneath, the stipules dissected: fi. 
about 6 in. across, violet, rose or crimson; 
tube cylindrical, swollen at the base. downy; 

sepals about twice longer than the tube, 
lance-oblong, spurred at the end: petals simi- 
lar in shape, obtuse: corona of one series 
of short threads, blue and white. Probably 
Peruvian. GC. Isis. Fos. 2020s. 
B.M. 6069, 

PE; Lvs. 

p. Foliage glabrous at maturity. 

Orange OF FOSY OFAC, 

larea rose-colarcd, 

v-lobed or divided, 

Van Volxemii, Hook. Fig. 2457. Stems 
slender and slightly pubescent: Ivs. cordate- 
ovate in outline, deeply 3-lobed, the lobes 
long-lanceolate-acuminate, serrate: fly. 5-7 y 

y im. aeross, bright red with short 
ealyx-tube that has a swollen base, the acute i 
ealyx-lobes green externally; corona an ju- 

picnous toothed rim. Colombia. BM. ) 
5971. G.C. 18662171, — Probably the best known 
species and handsome, but less showy than 
some others. 

green 7 
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Jamesoni, Mast. 
brous: 

Lys. sub-orbieular, 3-lobed, gla- 
fl. large, bright rose or cherry red, with a eylin- 

drical tube 4 in. lone. Peru. ; 

bo. BPoliage downy beneath at maturity. 

Exoniénsis, Hort. (hybrid of 7. Van Volremii and 7, 
mollissinta)., Big. 2458. Lvs. downy, cordate, ovate- 

oblong, divided nearly to base into $ lanceolate, serrate 
seements: fs. 445-5 in. ueross; sepals brick red out- 

side, brilliant rose pink within; throat violet; tube 
White inside, 2's in. long. Resembles Z. Van Volsemii 

in having peduncles as long as lvs linear stipules; 
free downy bracts, filamentous corona near base of tube 
and violet color of throat.—Resembles Lo wollissima in 
having dowuy lys., long flower tube, color of) fl. and 
aristate sepals. 

Be. Bracts beneath the flower more ov less united. 

co. Leaf-lobes short and obtuse. 

manicata, Juss. Pubeseent. lvs. broad-ovate to or- 
hieular-ovate in outline, about 4 in. long, the oblong 
obtuse serrate lobes reaching to the middle of the blade: 
fl. 4 in. across, bright searlet; tube 1‘. in. long, inflated 

and ribbed at the base; corona double, the outer series 
composed of blue hairs. Colombia and Pern. B.M. 
6120,—P ignea, Hort., is a form of this species. 

ec. Leaf-lobes long-acute. 

mixta, Juss. Glabrous or somewhat pubescent: Ivs. 
orbicular-ovate, thick, S-lobed to the middle, the lobes 
lonyg-acute and serrate: fl. S-4 in. across, rose-pink, the 

oblong sepals not equaling the green searcely saccate 
tube: corona a short multiple rim or disk. Andes. 

mollissima, HBK. Pubescent: Ivs. cordate-ovate in 
outline, very pubescent beneath, the lobes extending 
nearly to the base of the blade and ovate-lanceolate in 
shape and serrate, the stipules laciniate: fl. about 3 in. 
across, rose-color, the green tube exceeding the sepals 

and swollen at the base; corona a short rim. Andes. 
B.M. 4187. B.R. 32:11. FLS. 2:78.—-S. tubiflora, offered 
in California, is said to be similar to this, hut of deeper 
shade. 

Smythiana, Hort. Seedling of 7. mollissima or hy- 
brid with it, with very brilliant orange-searlet or rosy- 

crimson fils, G.C. IIT. 12:704. 
T. Buchanani, Lem. See Passiflora vitifolia, p.1222. T.H. 

14:519.—T. floribunda was once advertised in the American 
trade, but it was probably not the T. floribunda, Masters, of 
Colombin.—T. pinnatistipula, Juss. Resembles T. mollissima, 
Int the b 
Chile. B.M. 4062. 

nets are free; stipules pinnatisect: fls. rose-colored. 

EU ee B.R. 18:1536. L 

Tacsonia Exoniensis ( *2). 2458. 
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TAGETES (agus, an Etruscan god). Compésite. 

Makicotp. A genus of some 20 species of tropical 

American herbs. Lys. opposite, pinnately cut or rarely 

simply serrate: fls. of various sizes, yellow or orange, 

marked in some spe- 
cies with red. The pop- 
ular annual spe 
known as “Afric 
and “French” Mari- 
golds have been de- 
rived respectively from 
T. erecta and YT. pu- 
tula, both of which are 
native to Mexico, Ac- 
cording to Sweets 
Hortus Britannicus, 

these two species were 
introduced into cultiva 
tion in 1596 and 1573. 

For garden purposes 
Tagetes may be divided 

into two groups, based 
upon habit of growth. 
T. erecta and lucida are 
of upright and some- 
what open growth; 

TAGETES 

while %. patula and 
signata are spreading 

| and bushy, the lower 

| branches lying close 

| tothe ground and often 

u rooting. 
The French Mari- 

golds, ZT. patula, are 
vyaluable bedding 

plants. Good garden forms are of even height and 
bushy, compact growth, with a mass of good foliage 
and well-colored flowers appearing continuously from 
June until frost. In raising plants, it is preferable to 
grow them in pots, as this practice seems to check the 
plants sufificiently to cause them to bloom at a small 
size and more plentifully during the early summer 
months than if they were raised with unlimited root 

2459. Single French Marigold — 

Tagetes patula (X 14). 

room. They should be planted about 1 ft. apart. This 
spec also makes attractive specimens in small pots 
ina few weeks from seed. Mixed seed of the double 
sorts will give a large percentage of good double How- 
ers, while the seed of special named double sorts is re- 
markably fine. Some of the single forms are very finely 
colored, 

The African Marigolds, 7’. erecta, are not well suited 
to bedding purposes, the growth being too open, but for 
the mixed border or shrubbery they are excellent late- 
blooming subjects. This species should be grown with 
plenty of root room, air and rich soil from start to 
finish if the largest and most double flowers are de- 
sired. The African Marigolds are very useful as cut- 
flowers except under circumstances where their odor is 
objectionable. 

For Pot Marigolds, see Calendula. 

A. Els. generally marked with ved. 

patula, Linn. FReNcH Maricoup. Fig. 2459, A hardy 
annual, usually about 1 ft. high and much branehed 
from near the base, forming a compact, bushy plant: 
Ivs. darker green than in 7’, erecta, pinnately divided; 
lobes linear-lanceolate, serrate: fis. smaller than in 7. 
erecta and borne on proportionately longer peduncles. 
B.M. 150; 3830 (as 7. corymbosa).—Both the single and 
double forms are grown. The species is very variable 
as to the color markings of the flowers, which range 
from almost pure yellow to nearly pure red. 

AA. Fils. not marked with red. 

B. Les. pinnately divided. 

c. Rays numerous. 

erécta, Linn. AFRICAN Maricoup. Fig. 2460. A 
hardy annual growing about 2 ft. high, erect, branched: 
Ivs. pinnately divided, segments lanceolate-serrate: fis. 
2-4 times as large as in ZT. patula and of one solid 
color, the typical color, according to DeCandolle, being 
a lemon-yellow.—The rays are sometimes rather two- 
lipped and in one of the garden forms they are yuilled. 

TALAUMA 

The color ranges from a light sulfur-yellow to a deep 
orange, many of the light yellow shades being rare 
amongst Hower colors. This is the common marigold of 
old gardens in America. Foliage very strong-scented. 

co, Rays few, usually 5, 

signata, Burtl An annual branching species: lvs, 

pinnately divided into usually 12 oblong, linear, sharply 
serrate segments, the lower teeth awned: rays 5, yel- 
low, roundish-obovate. Var. pumila, Hort., a dwarf, 
bushy form, usually less than 1 ft. high, seems to be the 
only form in the trade. The flowers are bright yellow 
and small but numerous.—The species is suited for 
massing or for borders. R.H. 1895, p. 505. 

BB. Lus. lanceolate, simply serrate. 

lucida, Cav. SWEET-SCENTED MARIGOLD. A tender 
perennial plant, entirely distinct from the foregoing 
annuals in the sessile, lanceolate Ivs. and small, usually 
2-3-rayed fis. in dense, terminal corymbs. The flowers 
lave a much more agreeable odor than the other species 
cultivated. Chile. B.M. 740. R.H. 1895, p. 505.—Some- 
times used as a substitute for Tarragon, which see. 

T. lacera is a species discovered about 1896 by T. 8. Brande- 
gee in Lower California. It makes a compact bush 4-5 ft. 
high, bearing a profusion of yellow flowers borne in winter. 
Small plants flower well in pots. See G.F. 9:67. 

F. W. BARCLAY. 

2460. African Marigold — 
Tagetes erecta (< }5). 

TALAUMA (South American name). Magnolidcer. 
Talauma Hodgsoni is an excellent, magnolia-like, tender 
evergreen tree with cup-shaped flowers fully 6 inches 
across and 4 inehes deep. It blooms in April. The 
flowers have a spicy odor, hard, thick, fleshy texture, 

and the gluucous purplish blue of the sepals contrasts 
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finely with the ivory white of the petals. This species 
is a native of the Himalayas, a region which is perhaps 
richer in handsome maguolia-like trees than any other 

area of equal size in the world. Hooker rauks this 
species second in beauty only to Maguolia Campbelti. 
T. Hodgsoni grows at an elevation of 5,000 to 6,000 feet. 

This fine tree has been flowered at Kew and perhaps 
elsewhere in Europe, but never in America, so far as is 
known. Time and time again seeds were reecived at 
Kew from India, but they never germinated, the reason 
being the rapid decay of the albumen, involving that of 
the embryo. The trees now cultivated in Europe have 
been derived from young plants sent from India in 
Wardian eases at considerable expense and risk. 
Talauma is closely allied to Magnolia, but the carpels 

are indehiscent and deciduous, while those of Magnolia 
dehisee dorsally and are persistent. Talauma is a genus 
of about 15 species of trees and shrubs, mostly natives 
of the tropics of eastern Asia and South America; also 
Japan. Leaves, inflorescence and seeds as in Magnolia: 
sepals 3; petals 6 or more in 2 or more whorls; stamens 
very numerous, in many serie ovaries indefinite, 2- 

ovuled. spiked or capitate; earpels woody, separating 
from the woody axis at the ventral suture and leaving 
the seeds suspended from the latter by an elastic cord. 

Hodgsoni, Hook. & Thom. Tender, evergreen tree, 
50-60 ft. high, producing lvs. and fis. at the same time: 
lys. 8-20x 4-9 in., obovate-oblong, cuspidate or obtuse, 
leathery, glabrous: fis. solitary, terminal: sepals 3-5, 
purple outside; petals about 6: fr. 4-6 in. long. Hima- 
lavas. BoM. 7392. Ww. M. 

TALINUM (possibly a native name in Senegal). Por- 
tulucdeeew. A dozeu or more species of fleshy herbs 
widely scattered in the warmer regions. With age 

they sometimes become woody at the base. Lvs. alter- 
nate or subopposite, flat: fs. small, in terminal cymes, 

racemes or panicles, rarely solitary, axillary or lateral; 
sepals 2; petals 5, lypogynous, ephemeral; stamens 5- 

many: ovary many-ovuled; style S-cut or 3-grooved at 
apex; capsule globose or ovoid, chartaceous, o-valved; 
seeds subglobose or laterally compressed, somewhat 
kidney-shaped, shining. 

patens, Willd. Erect subshrub: stem almost sim- 
ple. 1-2 ft. high, leafy to the middle, where the panicle 
begins: lys. mostly opposite, oval, abruptly tapering at 
the base: panicle terminal, long, leafless, bearing di- 
ehotomous eymes: fs. carmine; petals 8 lines long; 
stamens about 15-20. West Indies and east coast of 
S. Amer. to Buenos Ayres. Var. variegatum, Hort. 
(" Tolinium variegation,” Hort. Basélla variegata, 
Hort.), is the plant deseribed as Sweet Malabar Vine 
in Vol. I, page , of this work. W. MM: 

alternate, obovate-lanceo- 
pedicels 3-cornered (in 7. 

triangulare, Willd. Lvs. 
late: eymes corymbiferous: 
patens they are filiform): fis. red or white. West 

Indies. Brazil. Peru. Var. crassifolium, Hort. (7. 
crassirolium, Hort.), is said to be taller and more 

branched: Ivs. larger, often emarginate and mucronate. 
Lalinum pate ns, var. rariegatum, is a handsome 

creenhouse shrub, with foliage marked white and some- 
times also pink. The young stems are pink and suceu- 
lent, but they beeome woody with age. The plant is 
allied to Portulaca and will endure much heat and 
drought, but is very impatient of overwatering and 
lack of drainage. The plants bloom freely, the fls. he- 
ing small, light pink and followed by small, yellow enp- 
sules filled with an indefinite number of little brown 
seeds. Some prefer to retain the sprays of blossom, 
but to make the best show of foliage the Hower-shoots 

ould be eut off as soon as they appear. Talinum is 
a satisfactory house plant. It should be placed in a 
window with a northern exposure or in some other 
shady position. Talinnm may also be planted out dur- 
ing the summer. W.C. STEELE 

TALIPOT PALM. See Coryphau ioubraculiferd. 

TALLOW SHRUB. Myrica cerifera, TALLOW 
TREE, Chinese. Sapium sebiferum, 

TALLOW WOOD. Bucalyptus microcorys. 

TAMARINDUS UT67 

TAMARACK. See Luvris. 

TAMARIND. See Tamarindus. 

TAMARINDUS (From Arabic, m aning “Tndian date”) 
Leqguminose, The Tamankinp, Pig. 2461, is anexception 
nly beantiful and useful tropical tree. Itattains a great 
height, has acacia-like foliage and yellow flowers about 
an inch across in clusters of 8 or 10. The Tamarind is 
cultivated everywhere in the tropies but its native 
country is uncertain, probably either Afrien or India. 
Asan ornamental shade tree if is considered by tray- 
elers as one of the noblest in the tropics. Hooker 

2461. Tamarind — Tamarindus 

Indica (< fy). 

Short-podded or West Indian 
form 

has well described its “vast, dense and bushy head of 
branches, thickly clothed with light and feathery foli- 
age The Tamarind is grown out of doors in southern 
Fla. and Calif. and young plants are said to he desir- 
able for the decoration of windows aud conservatories 
in northern countries. 

The pods of the Tamarind, which are thiek, linear 
and 3-6 in. long, contain a pleasant aeid pulp much 
used throughout the tropies as the basis of a cooling 
drink. The pulp is also used in medicine, being rich in 
formie and butyric acids. It is laxative and refrigerant, 
nnd is also used to prepare a gargle for sore throat. 

The pulp of the Tamarind is generally called the 
“fruit” or *Tamarind ” and the pod is spoken of as the 
“shell.” In the East Indies the shell is removed and 
the pulp simply pressed together into a mass. The 
Tamarinds of the Malayan Archipelago are considered 
better than those of India. They are preserved without 
sngar, being merely dried in the sun. They are ex- 
ported from one island to another and when sent to 

Europe are eured in salt. In the West Indies the fruit 
is prepared by removing the shell and placing alternate 
layers of fruit and sugar in a jar and then pouring 
boiling svrup over the mass. MeFadyen says that in 
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order to prevent fermentation, the first syrup, which is 
very acid, is poured off and a second is added. Also 

that an excellent preserve is imported fron Curagou, 

which is made from the unripe pods preserved in su- 
var with the addition of spice. The East Indian Tama- 
rind has long pods; the West Indian short ones. 

The Tamarind tree yields a handsome furniture 
wood. It is yellowish white, sometimes with red 
streaks, hard and close-grained; heart-wood dark pur- 

plish brown. 
Botanically, the flower of the Tamarind is rather dif- 

ficult to understand. It is far removed from the swect 
peatype, which is the one a northerner conmonly 
thinks of as typical of the legume family. At. first 
glance it is a pale yellow flower about an ineh across 
with 6 or 7 petals, of whieh 3 are veined with red. On 
closer study it seems that 4 of the showy parts are 
sepals, which are all pale yellow. The three red-veined 
parts are petals, while the other two petals that the 
student expects to find, are reduced to mere bris- 
tles hidden in the flower at the base of the staminal 
tube. Only Sfof the stamens are fertile, the other 6 
being small and rudiment: These floral characters 

distinguish Tamarindus from allied genera, of which 
only Schotia seems to be cult. in America. 
Tamarinds can be raised from cuttings but 

easily by seeds, although they are of slow growth. 
more 

Indica, Linn. (7. officinalis, Hook.). TAmarrnp. 
Fig. 246]. Tender evergreen tree, attaining a height of 

80 ft., with a circumference of 
; 25 ft.: lvs. abruptly pinnate; 
{ Ifts. 20-40, opposite, oblong, 
i obtuse: fis. pale yellow, the 

petals veined with red. B.M. 
4563. — The fis. are said to vary 
to white or pinkish. 

W. Harris, E. N. REASONER 
and W. M. 

TAMARISK. See Tumavir. 

TAMARIX (ancient 
name). Lumariscacew. 
RISK. Ornamental 
trees, with minute, alternate, 

scale-like leaves and small, 
usually light pink flowers in 
racemes or terminal panicles, 

followed by small capsular 
fruits. None of the species are 
quite hardy north, but 7. Odes- 

Latin 
TAMA- 

shrubs or 

sana, Gallica and parviflora 
are fairly hardy as far north as 
Mas The Tamarisks are all 
of graceful and distinct appear- 
ance, with light and feathery 
foliage and large, loose pani- 
cles of pinkish flowers. Several 
of the species bloom late in 
summer and are a welcome ad- 
dition to our autumn- fowering 
shrubs. As they are inhabit- 
ants of warmer arid regions, 

they are well adapted for coun- 
tries of similar climatic condi- 
tions. They are also excellent 
for seaside planting. They 
grow well in saline and alka- 
line soil and thrive in the very 
spray of the salt water. Prop. 
by seeds, which are very fine 
and should) he = only slightly 
covered, or usually by cuttings 
of ripened wood or greenwood 
euttings under glass 

About 60 spe 

Mediterranean 
India and 
trees: lvys. 

often amplexicaul or sheathing: 

from the 
region to E, 

Japan. Shrubs or 
alternate, seale-like, 

fs. small. short-pedi- 

2462. Tamarix parviflora. 
(x %,) 

celed or sessile, in rather dense racemes: sepals and 
petals 4-5; stamens vsunlly 4-5, rarely 8-12, some- 
times slightly connate at the base: ovary one - celled, 

TAMARIX 

styles 2 fr. a surrounded at the base by a disk; : 

seds. many, Minute, capsule, dehiscent into J-5 valves; 
with a tuft of hairs at the apex. Several species have 
medicinal properties and yield dye-stuffs. The pune- 
tures of an insect, Coceus manniparus, cause 7’. man- 
nifera to produce “manna.” 

T. Germanica, Linn., is now referred to the genus 
Myricaria, which is chiefly distinguished by the 10 sta- 
mens connate one-third to one-half, aud by the 8 sessile 

stigmas. Ten species are known, all shrubby or suffru- 
ticose, with the fls. in terminal, often panicled racemes, 

VM. Germdnica, Desyv., is a glabrous undershrub, 46 ft, 
high, with upright, wand-like branches: lvys. minute, 
blnish green, lanceolate, glandular -dotted: fis, light 
pink or “whitish, in 4-6 in. long terminal racemes, usu- 
aly with lateral ones at the base; stamens connate 
about one-half. M.and 8. Eu., W. Asia. If. Dahivrica, 
Ehrenb. (Yamarir Dahurica, Willa. ), is very similar, 
but ee ae usually solita and stamens connate only 
one-third. Dahuria, Transbaikalia. The culture is the 
same as of amare: they prefer sandy, moist soil. 

INDEX. 

(s. L. refers to supplementary list.) 

Africana, 1. Dahurica, see para- Kashgarica, 7. 
Amurensis, 8. L. graph above. Narbonnensis, 3. 

Odessana, 6. 
Pallasii, s.u. 
parviflora, 1 
pentandra, 3. 
pluinosa, 4, 
purpurea, 1, 
tetrandra, 2. 

Anglica, 3. Gallica, 3. 
arborea, 3. Germuanica, see 
articulata, 8. L. paragraph above. 
Canariensis, « hispida, 7. 
Caspica, § Indica, 3. 
Chinensi Japonica, 4. 

juniperina, 4. 

A. Fils. 4-merous: racemes lateral on last 
year's branches. 

B. Petals spreading, persistent....... 1. parviflora 
BB. Petals erect, deciduous .....cceee cee 2. tetrandra 

AA. Fils, 5-merous, terminal 
panicles. 

usually tr 

B. Lvs. glabrous. 
©. Petals declduousSc.< ss vs ess ¢ coes8. Gallica 

co, Petals persistent. 
D. Racemes laterdl.ccccc cece cee 4. juniperina 

Dp. Rucemes panicled, terminal. 
BARC Coe cri a eum eden 5. Chinensis 

EE. A shrub Odessana 
BB. Les PUUCSHONE on cba eaun ke dene ane 7. hispida 

1. parviflora, DC. (7. tetriinda,var. parviflora, Boiss. 
and Kotschy). Fig. 2462. Shrub or small tree, 15 ft. 
high, with reddish brown bark and slender spreading 
branches: lys. ovate, acuminate, semi-amplexicaul, 
searious at the apex when older: fls. pink, very short- 
pediceled, slender in racemes about 1 in. long, along 
last year’s branches; petals spreading, persistent; 
calyx very small, sometimes only 3-parted; styles usu- 
ally 8, much shorter than ov April, May. 8. Eu. 

98. R.H. 1855:401.—Often confounded with the 
following species, also with @. Africana and Gallica 
and cult. under these names. Lf. fetrandra, var. piur- 
prea, probably belongs here. 

2. tetrdndra, Pall. Shrub or small tree, attaining 12 
ft., with almost black bark: lvs. ovate-lanceolate, some- 
what narrowed at the base, with diaphanous margin: 
fls. light pink or almost white, in racemes 1-2 in. long 
along last year’s branches; disk purple, deeply 4-lobed; 
styles usually 4, about as long as ovary. April. May. 
S.E. Eu., W. Asia.— Doubtful whether in cultivation in 
this country; all plants seen under this name by the 

writer belong to the preceding species. 

Gallica, Linn. (7. pentdindra, Pall. T. arborea, 
Sieb. ZL. Canariénsis, Willd. %. Anglica, Webb). 
Shrub or small tree, with slender spreading branches: 
Ivs. dull to bluish green, closely imbricated, rhombie- 

ovate, acute or acuminate, keeled, semi-amplexicaul, 
with searious margin: fls. white or pinkish, almost 
sessile, in slender, panicled racemes; petals deciduous; 
filaments dilated at the base; disk ee deeply 5- 
lobed; styles 3. May-July. W. Eu. Mediterranean 
region to Himalayas; naturalized in S. Texas. Gn. 34, 
p. 329.—Var. Indica, Ehrenb. (7. Indica, Willd.). With 
slender, upright branches: Iws. dull green: racemes 
longer and slenderer: fis. pink; disk obseurely and 
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10-lobed. Himalayas. Var. 
Ehrenb. Racemes short, almost sessile, 
current year’s branches. 8.W. Europe. 

4. juniperina, Bunge (7. Jupdénica and T. plimosa, 
Hort.). Shrub or small tree, attaining 15 ft.. with 
slender spreading branches: Ivs. green, oblong-luieeo- 
late, acuminate, searicus at the apex: fs. pinkish, in 
lateral racemes Tho-2's in. long on last year’s branches; 

Narbonnénsis, 
lateral on the 

minutely 

2463. Tansy — Tanacetum vulgare (» 1-5) 

sepals ovate-lanceolate, 
disk 5-lobed, 
8.Z. 1:71 (as 

pedicels shorter than calyx; 
little shorter than the persistent petals: 
with emarginate lobes. Japan, N. China. 
T. Chinensis. 

Chinénsis, Lour. Shrub or small tree, attaining 
15 ft., with slender spreading, often drooping branches: 
Ivs. bluish green, lanceolate, acuminate, keeled: fis. 
pink, in large and loose usually nodding panicles, pedi- 

as calyx: sepals ovate, much shorter than 
the persistent petals; disk deeply 10-lobed. China. 

Odessana, Stev. Shrub, 4-6 ft. high. with upright, 
slender branches: lvs. lanceolate, subulate, decurrent: 
fis. pink; racemes slender, about 1 in. long on short, 
naked peduncles, spreading and disposed in ample loose 
panicles; pedie about as long as calyx; petals slightly 
spreading; disk 5-lobed,with rounded lobes. July-Sept. 
Caspian region. 

7. hispida, Willd. (7. Aashgdrica, Hort.). Shrub, 
with slender upright branches: Ivs. bluish el, COr- 
date and subauriculate at the base, acuminate, some- 
what spreading, finely pubescent: fis. pink, almost ses- 
sile, in dense racemes 2-3 in. long, disposed in terminal 
panicles; petals deciduous, much longer than sepals; 
disk 5-lobed. Aug., Sept. R.H. 1894:352. 

T. articulata, Vahl. Tree, attaining 30 ft.. with slender, 
jointed branches: vs. glaucous, minute, sheathing: fls 
merous, pink, sessile, in terminal panicles. W. Asia. Not 
hardy north.—T. Pallasii, Desv. Shrubby aud very similar to 

T. Odessana, but panicles less spreading, with more upright 
Tacemes; petals upr ight; disk 5-lobed, with emarginate lobes. 
Aug., Sept. 5 and W.to C. Asia. T. Amurensis, Hort., 
is a form of this v variable species. T. Caspica, not seen in 
bloom by writer, may also belong here. ApLPpRED REHDER. 

TANACETUM (name of doubtful derivation). 
posite. A genus of 30 species of annual or perennial 

herbs scattered about the northern hemisphere, of which 

Com- 
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v are native to North America. They are odorous plants 
With alternate, variously cut leaves and small to me- 
ditun-sized heads of yellow flowers disposed in corymbs, 
orrarely solitary. Fl.-heads heterogamous, disk-shaped: 
female fs. f-5-toothed, tubular corollas; akenes 
S-ribbed meular, with abroad trunesate sumuinit, 

bearing a coroniform: pauppus or none. Por culture, see 
Tansy. 

vulgare, Linn. Tansy. Fig. 2463. Stem robust, 
erect, 3 ft. leafy to the summit: jrs, pinnately di- 
vided into line par-lanceolite segments which are serrate 
or pinnately eut: f.-heads ly-'s in. across, muimerous, 

inadense, fat-topped eyme. July-Sept. Europe. Ad- 
ventive in the eastern U. 8.—Var. erispum, DC., has 

the leaves more cut and crisped. According to B.B. 
32460, this variety is im some places more common than 

the type. F.W. Barcuay. 

TANGIERINE. See Orange and Citrus 

TANGIER PEA, Scarlet. Luthyrus Tingitanus. 

TANSY ( Tanacetion vulgare, Linn.). Pig. 2464. A 

coarse-growing, herbaceous perennial naturalized from 
middle Europe, and a familar occupant of our old gar- 
dens, waste places and roadsides. Its common nane is 
said to be derived from afhanasia, immortality, an iden 
snyvested to the ancient Greeks by the characteristic 

permanent possession it takes of the soil, Its annual, 

upright, usually unbranched stems, which rise about 
3 feet from the perennial root, bear greatly divided, 
deeply cut, compound, bitter, aromatic leayes and 
rather dense corymbs of numerous small yellow 
flower-heads which appear in midsummer. The seed, 
which is small, is marked by 5 rather prominent gray- 

ish ribs and retains its vitality for about two vears. 
Formerly its leaves were in great favor as a seasoning 

especially puddings 
By the medi- 

for various culinary preparations, 
and omelettes, uses now almost obsolete. 

eal profession, its tonic and 
stimulant properties and 
its eflieaey in” hysterical 
and dropsical disorders are 
still recognized, though 
other medicines are more 
popular. In domestic prac- 
tice it played an early role 
asananthelmintic and 
stomachie and is still some- 
what popular as a local 
agent to relieve the pain of 
musenlar rheumatism, 
bruises and chronic uleers. 
The wild plants usually 
satisfy all demands, but 
when no wild supply is at 
hand seed may be used to 
start the half-dozen speci- 
mens that a family should 
need. Easily started, read- 
ily transplanted or divided, 
Tansy requires no special 
care in cultivation except 
to keep it clear of weeds 
and to prevent its spread- 
ing and thus becoming 
troublesome as a weed. It 2008: 
will thrive in almost all The fern-like spray of Tansy. 
soils and. situations that 
are not too wet. For botanical account, see Lanacetion. 

Mic Gi. KOsaNss 

TAPE GRASS. Vallisneria, 

TAPIOCA. See Manihot, 

TARAXACUM (ancient name of doubtful origin, 
probably associated with supposed medicinal proper- 
ties). Composila, DaNpELion. Low nearly or quite 
stemless herbs of cold and temperate regions, mostly of 
the northern hemisphere. The plants are exceedingly 
variable and there are comsequently great differences 
of opinion as to the numoer of Bentham & species, 
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Hooker would reduce them to 
about 6, and others would retain 
25 or more. Taraxacunis are dis- 
tinguished by having large many- 
flowered ligulate yellow heads soli- 
tary on naked and hollow scapes; 

involucre with one inner series of 
erect narrow bracts and outer 

calyx -like spreading sometimes 
reflexed bracts; pappus simple 
and capillary, borne on a slender 
beak terminating a fusiform elon- 
gated angled akene; flowers open- 
ing in sunshine. 

The common Dandelion is Ta- 
raxacum officinale, known also as 
T. Dens-leonis, See Dandelion. 
It varies immensely in stature and 
form of leaves, as shown in Figs. 
2465-68. For history, see Sturte- 
vant, Proc. 6th Meeting Soe. Prom. 
Agr. Sci., and Amer. Nat., Jan., 
1886. Foran account of the red 
seeded Dandelion, T. erythro- 
spérmum, see Fernald, Bot. Gaz. 
July, 1895232: From the com- 

mon Dandelion it differs in hav- 
ing smaller sulfur-yellow heads, 
smaller and very deeply cut 
leaves, outer involueral scales 
not reflexed and somewhat glau- 
cous; akenes red or red-brown 
and shorter beaked; pappus 

dirty white. It is known to oe- 
cur in New England, New York 

and Pa.: perhaps naturalized 
from Europe. TH Bs 

TARE, TARES. To the mod- 
ern English farmer the word 
“Tare” means the common 
veteh, Vicia sativa, although 

Tare is also applied loosely to 
other vecies of Vicia and 
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Lathyrus, particularly WVieia 
hirsuta, The celebrated pas- 
suge in Matthew 3 5, “His 
enemy came and sowed tares 
among the wheat,’ refers proh- 
ably to the darnel, Lolium te- 
mulentum. The original Greek 
word in Matthew is Zizania, a 
name which in botany refers to 
the wild rice. Darnell belongs 
to the grass family and its 
seeds were long thought to 
stupefy those who ate them un- 
wittingly. Recent investiga- 
tions have proved that darnel 
seeds have no narcotie proper- 
ties. 

TARRAGON (Artemisia 
Dracunculus, which see) is 
a close relative of worm- 
wood (4A. Absinthium). It 
is a perennial composite 
herb native of the Caspian 
Sea region and Si- 
beria, and js culti- 
vated as a culinary 
herb in western Eu- 
rope. Its lanceolate, 
entire leaves and 
small, inconspicuous 

and generally sterile 
blossoms are borne 
upon numerous 
branching stems, 2-3 
feet tall. Its green 
parts, which possess 
a delicate, aromatic 
flavor resembling 
anise, are widely 

ie 

2467. Cut-leaved form of Dandelion. 
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used for seasoning salads and for 
flavoring vinegar, pickles and 
mustard. The essential oil of 
Tarragon and Tarragon vinegar 
are articles of commerce, the crop 
being grown extensively in south- 
ern France for this purpose. The 
former is obtained by distillation 
of the green parts, the latter by 
simple infusion in vinegar. The 
best time to gather the crop for 
distillation or infusion is when 
the first flowers begin to open, 
since the plants have then a larger 
percentage of oil than before or 
after. From 300 to 500 pounds of 
green parts, according to seasonal 
and other conditions, are needed 
to produce one pound of oil, 

As cultivated Tarragon rarely 
produces viable seed, the plant is 
propagated by cuttings of both 

old and green wood and by di- 
vision of the roots. Cuttings 
may be taken at any convenient 
time, but the best time for di- 
vision is when the plants bave 
just commenced to grow in the 
spring. Tenacious and wet soils 
should be avoided and only 
loams of medium texture and of 
poor quality in sunny situations 
chosen. The plants may be set, 
either in the spring or in the 
autumn, one foot apart and eul- 
tivated like sage or mint. The 
flower-stems should be removed 
as soon as seen, as this will 
force greater growth of leaves, 
ete. The green parts may be 
gathered at any time, after the 
plants have become established, 
and used fresh. Dried Tarra- 
gon is nearly as useful as green, 
but there is little market for it, 
less even than for the leaves. At. 
the approach of winter, espe- 
cially in cold and snowless cli- 
mates, the stems should be cut 
down and the plants covered 
with litter or leaves. The po- 
sition of the beds should be 
changed every three or four 
years. Tarragon is less culti- 
vated in America than it de- 
serves. Most of our Tarragon 
vinegar comes from France. 

Lagetes lucida is much like 
min flavor and has been 
a substitute for it. 

M. G. Karys. 
TASMANNIA (after Abel 

Jansen Tasman, Dutch cap- 
tain who discovered Van 
Dieman’s Land or Tas- 
mania). Magnolidcew. This 
genus is included under 

Drimys by Bentham 
and Hooker. A small 
genus of tender ever- 
green aromatic, gla- 
brous trees or shrubs 
with simple, short- 
petioled leaves with 
transparent dots and 
terminal clusters of 
greenish yellow, rose 
or white flowers. 
Drimys aromatica, 
F. Muell. (7. aro- 
mitica, R.Br.), is & 
shrub or small tree 
cult. in a few north- 
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ern greenhouses: Ivs. rather small, oblong to oblong- 
lanceolate, usually obtuse, narrowed to x short petiole: 
tls. }o-L in. across, in small, terminal clusters. Spring. 
Tasmania. BeR. 31:43 (white, tinged pink). 

F. W. Bareuay. 

TASSEL FLOWER. See ALilie Slammed and Brick- 
ellia. 

TAU-KOK BEAN. See Polichos. 

TAXODIUM (alluding to the similarity of the foliage 
to that of Taxus). Glyplostrobus, Schubértia, Conif- 
ere, Tall ornamental deciduous or evergreen trees, 
with distinetly 2-ranked, small, linear leaves and glo- 
bose or ovoid cones not exceeding 1 in. across. The 
Bald Cypress, 2. d/stichwm, is well known in cultiva- 
tion and is hardy as far north as New England. It is a 
very desirable tree for park planting. Its light green 

2468. Variation in foliage of the common Dandelion. 

All leaves drawn to the same scale 

feathery foliage and the narrow pyramidal habit which 

it usually retains in cultivation give it a very distinct 
appearance. In its native habitat it forms in old age a 
broad, round-topped head sometimes 100 ft. across and 
has the trunk much enlarged at the base by huge, often 
hollow buttresses projecting in all directions and termi- 
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nating in long, horizontal roots. From these reots 
spring the peculiar cypress knees, pyramidal protuber- 
anees composed of a very light, soft, spongy wood and 

spongy bark. These sometimes attain a height of 10 ft. 
and with age usually become hollow, From the under 
side of the horizontal roots large anchor-roots are sent 

perpendicularly into the earth and help to anchor the 
tree firmly in the swiunpy yielding soil. The knees are 
believed by some to be formed for the purpose of 
strengthening this root-system, since they are chiefly 
found opposite to the anchor-roots, but their main pur- 
pose is probably to bring air to the reots during the 
several weeks or months when the swamps are covered 
with water. The Knees always grow high enough to rise 
above the surface of the water (see, also, G.P. 3, p. 2, 
De oo eats 

The Bald Cypress thrives best in moist, sandy soil, 
but usually also does well indrier situations. The habit 
seems to depend somewhat on the degree of moisture; 

in drier soil the head is more narrow-pyramidal, 
in moist soil broader and more spreading.  Prop- 
agated by seeds sown in spring and the varieties 
by grafting on seedling stock early in spring in 
the greenhouse; also by cuttings in sand con- 
stantly saturated with water or grown in water 
alone, under glass. 

Three species in North America and China. 
Lys. alternate, linear, usually 2-ranked, falling 
off in autumn or the second ar together with 
the short lateral branchlets: fls. moncecious, 
small; staminate fls. catkin-like, consisting of 
spirally arranged anthers, with 4-9 auther-cells 
and forming terminal panicles; pistillate fls, soli- 
tary or in pairs at the ends of branchlets of the 
previous year, composed of imbricated scales 
bearing two ovules inside at the base: cone glo- 
bose or nearly so, maturing the first year, con- 
sisting of spirally arranged woody scales en- 
larged at the apex intoan irregularly 4-sided disk 
with a muero in the middle and toward the base 
narrowed into a slender stalk; 2 triangular, 
winged seeds under each scale; cotyledons 4-9. 

The Bald Cypress is one of the most valuable 
timber trees of North America. The wood is 
brown, light and soft, close and straight-grained, 
lut not strong; it is easily worked, durable in 
the soil and much used for construction. 

distichum, Rich. (Cupréssus  dis- 
ticha, Linn. Schubértia  disticha, 
Mirbel). BaAtp Cypress. Decipvots 
Cypkess. Fig. 2469. Tall, deciduous 
tree, becoming ) feet high, with a 
buttressed trunk usually 4-5, but 
sometimes attaining 12 ft. or more in 
diameter, usually hollow in old age; 

bark light cinnamon- brown, flaky; 
branches erect or spreading, distich- 

ously ramified, forming a narrow pyr- 
amidal head, becoming at maturity 
broad and rounded, with slightly pend- 
ulous branches: Ivs. narrowly linear, 
acute, thin, light green, ts-°4 in. long: 
panicles of the purplish staminate fls. 

in. long: cone almost globose, 

rugose, about 1 in. across and desti- 
tute of mucros at maturity: seed ty 
in. long. Mareh-May. Del. to Fla., 
west to Mo. and s.8 
GE Ee Bis: LO? 
2 th cae eS 

= Gng. 2 

D.G. 18 
esting natural variety is: 

Var. imbricarium,Nutt.( Z.distichim 
Sindnse pendula, Lodd. 2. distichim, 
var. pendulum, Carr. Glyplostrobus 
péndulus, Endl. G. Sinéusis, Hort.). 

Smaller tree, with sleuder upright or often pendulous 
branches clothed with spirally arranged, needle-shaped, 
more or less upright and appressed Iws. Occasionally 
found wild with the type and often cultivated. BM. 
5603, F. 1871, p. 60. 

A great number of garden forms have been described, 
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of which the following are the most important: Var. 

fastigiatum, Knight. With slender, upright, virgate 

branches sparingly ramified. Var. microphyllum, Carr. 

Shrub, with short spreading branches; the lateral 

branchlets with typical foliage, those of the longer 
branches gradually passing 
toward the end into small, 
seale - like, imbricate lvs. 
Var. nanum, Carr. Dwarf, 
shrubby form, with numer- 
ous short branches. Var. 
nutans, Ait. Branches 
spreading, long and slender, 
nodding at the tips. Var. 
péndulum novum, P. Smith. 
A graceful form with slen- 
der, pendulous branchlets. 

Var. pyramidatum, Carr. 
Narrow pyramidal form with 
short ascending branches. 

T. mucronatum, A. Ten. (T. 
Mexicanum, Carr.). Tall tree, 
occasionally 170 ft. high, with a 
trunk 20 ft.or more in diame- 
ter: lvs. evergreen. Mex. G. 
F. 3:155. G@.C. IL. 12:647.—T7. 
heterophyllum, Brongn. (Glyp- 
tostrobus heterophyllus, Endl.). 
Shrub, 10 ft. high: lower 
branches pendulous: lvs. linear 
and scale-like on the same 
plant; cones ovoid, 34 in. long. 
China. Tender and rarely cult. 
Often confounded with vars. of 
T. distichum. 

ALFRED REHDER. 

2469. Bald Cypress — Taxo- 

dium distichum. 

(Natural size of Ivs. is 
inch long.) 

TAXUS (ancient Latin name of the Yew). Conifere. 
Yew. Ornamental evergreen trees or shrubs, with 2- 
ranked linear leaves, insignificant flowers and showy 
berry-like red fruits. The best known species is 7. 
baccata, which is hardy as far north as Rhode Island 
and northwestern New York, while %. cuspidata and 
T. Canadensis are considerably hardier and thrive as 
far north as Canada; the other species are little known 
in cultivation. The Yews are very desirable evergreens 
for park planting; they are densely clothed with dark 
green foliage and the pistillate plants are particularly 
beautiful in autumn when loaded with scarlet fruits. 
They are well suited for hedges and easily trimmed 
into any desired shape. They were formerly much used 
for fantastic topiary work (see e. g., G.C. IL. 2:264, 
265). 

That the typical tree-like form of the Yew is nowadays 
not much planted is ehiefly due to its slow growth, but 
the numerous mostly shrubby garden forms are popular 
plants for small gardens. The Yews thrive best in a 
moderately moist sandy loam and endure shade well. 
Large plants may be successfully transplanted if it is 

ible to secure a sufficient ball of earth with the 
Prop. by seeds, which do not germinate until 

the second year, and by cuttings taken early in autumn 
and kept during the winter in a cool greenhouse or 
frame; the varieties also often by grafting on the type 
in early spring in the greenhouse, or sometimes by lay- 
ers. Plants raised from cuttings grow much slower 
than grafted ones and cuttings of the type rarely grow 
into trees but usually into low-spreading shrubs (see 
M.D.G. 18 BD). 

Six species are known. They are distributed through 
the northern hemisphere and in America south to 
Mexico. They are all very closely allied and could be 
considered geographical varieties of a single species. 
Trees or shrubs: lys. linear, without resin-ducts, pale or 
yellowish green beneath, usually 2-ranked: fis. usually 
dicecious, solitary and axillary, rarely terminal, small, 
appearing in early spring; staminate globose, composed 
of 4-8 stamens each, with 3-8 anther-cells attached to 
the peltate connective; pistillate consisting of a single 
terminal ovule with several bracts at the base: seed a 
bony nut surrounded or almost inclosed by a fleshy cup- 
shaped scarlet disk; cotyledons two. The wood is heavy, 
hard, close-grained, strong, elastic and of reddish color. 
It is highly valued for ecabinet-making and turning, and 
before the invention of gunpowder was in great request 
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in England for the manufacture of bows. The foliage 
is poisonous to horses and cattle but the berries are not. 

paccata, Linn. Fig. 2470. Tree, attaining 60 ft., with 
a usually short trunk, occasionally 8 ft. or more in 
diameter: bark reddish, flaky, deeply fissured in old 
trees: branches spreading, forming a broad, low head; 
branchlets somewhat pendulous: lvs. 2-ranked, linear 
and usually falcate, shortly acuminate, with prominent 
midrib, dark green above, pale beneath, 34-12% in. long 
or shorter in some vars.: fr. }g-% in. across, with al- 
most globose disk, about one-third longer than the 
ovoid brown seed. Eu. and N. Afr. to Himalayas. G.C. 
112023008.. Gn. 27, p. Bie? 35, Pe 3G) Bh GAR. 82265, 
Gng. 1:309.—Many garden forms have originated in 
cultivation; the following are the most important: Var. 
adpréssa, Carr. (V7. parvifolia, Wender. T. brevifolia, 
Hort., not Nutt. Z.terdiva, Laws. ZY. Sinénsis tardiva, 
Knight). Shrub or low tree of irregular habit, with 
long spreading branches: lvs. oblong, obtusish, mucron- 
ulate, 43-14 in. long: disk of fr. shorter than the seed. 
R.H. 1886, p. 104. Gn. 35, p. 37. Very distinct form. 
Var. adpréssa erécta, Nichols. (var. adpréssa slricta, 
Beissn.), has the foliage of the preceding, but erect 
branches forming a columnar bush. Var. alrea, Carr. 
(var. Hlvastonénsis aurea, Beissn.). Lvs. golden yel- 
low, more brightly colored at the tips and margin. 
This form has proved hardier than the type in New 
England. Var. argéntea, Loud. (var. elegantissima, 
Hort.). Lvs. striped straw-yellow or sometimes whit- 
ish. Var. erécta, Loud. (var. stricta, Hort.). Bushy 
form, with slender, upright branches and branchlets: 
lvs. narrower and smaller than in the type. Var. eri- 
coides, Carr. (var. microphylla, Hort.). Dwarf form, 
with slender branches and small and very narrow, 
pointed Ivs. Var. fastigiata, Loud. (7. Hibérnica, 
Hort.). Strictly fastigiate form, with stout crowded 
upright branches and branchlets: lvs. spirally arranged 
around the branches, dark glo: green. Gn. 35, p. 36; 
40, p. 62. R.H. 1886:105. One of the most desirable 
evergreens of columnar habit for formal gardens. Var. 
fastigiata variegata, Carr. Less vigorous and more 
tender: lvs. marked yellowish white. Var. fastigidta 
aurea, Standish. Young growth golden yellow. Var. 
Fisheri, Hort. Some of the lvs. deep yellow, others 
green. Var. frictu luteo. With yellow fr. Gn. 85, p. 37. 
R.H. 1886, p. 104. Var. glatca, Carr. Vigorous form, 
with longer and narrower lvs. dark green above and 
with a glaucous bluish tint beneath. Var. Jacksoni, 
Gord, (var. péndula, Hort.). Branches spreading, pen- 
dulous at the tips, with more or less ineurved lvs. Var. 
procimbens, Loud. Prostrate shrub, with elongated and 

ace re 

2470. Old English Yews that have reached maturity 
— Taxus baccata. 

"Addison's Walk,” at Glasnevin, Ireland. 

much ramified branches. Var. Washingtoni, Beissn. 

Vigorous form, with longer lvs., partly colored golden 
yellow. 

cuspidata, Sieb. & Zuce. (7. baccata, var. cuspidata, 
Carr.). Tree, attaining 50 ft., with a trunk usually 2 ft. 
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in diameter: bark bright red: branches aseending: 
Ivs. usually faleate, thickish, distinetly and abruptly 
mucronate, dark green above, pale fulvous green or 

pale green beneath, ‘2-1 in. long: fr. like that of 7. 
baccata, Japan. Very similar to ZT. buecata, but 
branches more upright, stouter and vs. somewhat 

broader, more abruptly mucronate and thieker in tex- 
ture. Var. nana, Hort. (7. breeifolia, Hort., not Nutt.), 
is a dwarf compact form with shorter leaves. 

Canadénsis, Marsh. ( 7. bacedta, var 
T. bacedta, var. Canadeusis, Gray. ZL. minor, Britt.). 

Fig. 2471. Prostrate shrub, with wide-spreading slen- 
der branches, rarely more than 3 ft. high: lvs. shorter 

and narrower, less crowded and of a lighter, more yel- 
lowish green than those of 7. baceafa, assuming in win- 
ter usually a reddish tint: fr. ripens about 2 months 
earlier than that of 7. baceata: fs. monseeious (at least 
usually). Newfoundland to Manitoba, south to Va. and 
lowa. B.B. 1:61. V. 14:252.—In cultivation it becomes 
usually a more upright and less straggling shrub. 

T. brevifolia, Nutt. Tree, 40-50 or oeeasionally 80 ft. high, 
with slender horizontal or somewhat pendulous branches 
forming a broad, open, pyramidal head: Ivs. sharply pointed, 
dark yellowish green, ! in. long. Brit. Col. to Calif. Sus. 
10:514. Probably as hardy as baceata.—T. Floridana, 
Chapm. Bushy tree, 25 ft. high or sometimes shrubby: lvs. 
slender, 74-1 in. long, dark green. Fla. S.S. 16:515. 

ALFRED REHDER. 

minor, Michx. 
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TEA. The Tea plant is described in this work under 

Camellia Thea, together with its varieties Bohea and 
viridis, of whieh the former was supposed to yield 
black Tea and the latter green Tea. Both kinds ean be 
produced from either variety, the difference lying in 
the process of manufacture. Tea is an agricultural 
rather than a horticultural crop. It is fully treated in 
general cyclopedias and elsewhere. For these reasons 
no general article on Tea is here included. The fol- 
lowing article gives an idea of the present condition 
of the tea-growing industry in America. The Tea 
plant is shown in Fig. 2472. TEE Be 

AMERICAN TEA.—Previous to the inauguration of the 
Pinehurst experimentation in South Carolina, it had 
been abundantly demonstrated that parts of the south- 
ern states were well adapted for the growth of those 
varieties of the Tea plant which do not require a tropi- 
cal climate; and before the Civil War many families 
supplied themselves with Tea grown and made at 
home, the result of the distribution of oriental Tea 
seed throughout the southern states by the national 
government. But it remained to be solved whether 
Tea might be produced on a large seale at a profit. The 
Pinehurst experiments have shown that American tea- 
gardens are capable of yielding as much as the ayer- 
age Asiatic, and that the quality of the leaf is not less 
satisfactory. 
The advantages in favor of raising Tea in this country 

are the avoidance of long transportation, which generally 
induces deterioration in quality; security from the in- 
terference of war with the importation of foreign Teas: 
and the protection of the industry by a duty whieh shall 
offset the difference in the price of labor. That some 
sorts of Tea do not keep well, that the high “firing” of 
Tea to prevent mildew. necessarily deprives it of much 
of its flavor, and that for these reasons the best of the 
oriental Teas are rarely exported, least of all to the 
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United States, are faets suflieiently well known as to 
require no elaboration in the present article. The 
present condition of China and the fear that a deyvas- 
tating War muy at any moment invade the ten-pro- 
ducing provinces, seriously threaten the Tea supply 
from that country. Again, friction among the world- 
powers may at some future time entangle the United 
States in war with a strong naval power, in which case 

it is easy to foresee that commerce with the antipodes 
might be arrested and our supply of oriental Tea cut off. 
Or the outbreak of some sueh vegetable disease as that 
which not many years ago destroyed the cotfee industry 
in Ceylon might readily sweep over the tea-gardeus of 
astern Asia; and if wholly dependent upon them, the 
world might be deprived of its cup of Tea, It becomes, 
therefore, a question of national importance to provide 
agninst these contingencies. 

To these advantages should be added the diversitiea- 
tion of our industries, supplying easy and healthful 
occupation to thousands of uecdy people, especially 
women and children, who are well adapted for the gen- 
erally light labor involyed in the growth and manufae- 
ture of Tea; and converting countless acres of now 
idle land into blooming and remunerative tea-gardens. 
Where in Assam was once a dismal jungle, the home of 
the tiger and cobra, and full of deadlier fevers, almost 
uninhabited by man and practically worthless, is now— 
thanks to the tea-industry—a fertile, comparatively 

2471. Spray of Taxus Canadensis ( 4s). 

healthy. civilized region, affording lucrative employ- 
ment to thousands of Europeans and natives. As much 
can be brought about in many neglected parts of the 
southern states; but probabl is Was the ease in Assam, 

only through the long category of persistent labor, se- 
vere trials, frequent mistakes, temporary depressions 
and final success. 

The disadvantages which operate uinst the estab- 
lishment of an American Tea industry are, chiefly, an 
insufficient rainfall, the higher price of labor, and the 
conversion of tea-drinkers to the taste of a new sort of 
Tea. Of secondary importance is the disinelination of 
capital to embark in the undertaking which, although 
apparently new, has, undeservedly as we think, the 
stigma of previous failures. Further experiments to 
relieve the burden of the above objections will, it is 
believed. pave the way for a hearty endorsement of the 
practicability of the industry, and then there will be po 
withholding of the requisite means. 

The Pinehurst experiments have shown, other things 
being equal, the dependence of the produetiveness 
of the tea-plant upon an abundant supply of mois- 
ture, whether of precipitation or percolation, or by arti- 
ficial irrigation. The yearly rainfall in the oriental 
Tea countries varies from 60 to 150 inehes, and even 
more. Almost all of it occurs in the leaf-producing 
months; whereas here the aqueous precipitation, dur- 
ing the same season amounts to about thirty inches. It 
becomes necessary, therefore, that the American tea- 
planter should conserve and supplement this supply to 
the utmost, by a system of tillage which shall absorb 
and yield to the plant as much as possible; by the dis- 
tribution of the trenches and the terracing of the land 
with a view to preventing the denudation of the surface 
and the loss of water during the heavier rains. These 
objects are largely attained by placing the tea-gardens 
on well-drained, flat lowlands or former pond-beds. 
Very recently special attention has been paid to the 
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artificial irrigation of tea fields, whereby it is designed 
to hetter approximate to the oriental supply of water 
during the cropping season, although, of course, it will 
be needless to attempt to imitate the tropical deluges 
which not only run off from, but with the soil. 

The selection of the most suitable loeation for the 
establishment of a tea estate, becomes, then, of the 

greatest importance. The choice of fertile, flat lands, 
underlaid by a porous subsoil, susceptible of irrigation 
by gravity, as a safe-guard against droughts, will ebvi- 
ate the necessity of applying artificial enrichment, of 
underdrainage, and of elevating by applied power the 
water needed for irrigation. By a caretul observance of 
these details and the selection of the right sort of seed, 
the American tea-garden may be made to yield as much 
or more than the parent bushes from which it sprung. 
And as the successful commercial tea estate must be on 
a large scale, like similar undertakings in sugar, whether 
beet or cane, it will be necessary to consider the means 

of transportation and accessibility to markets, abundant 
supply of labor and healthfulness of situation, ; 

The part played by purely manual labor in the culti- 
vation and manufacture of black Tea upon the best 
equipped British tea estates in India, is being steadily 
encroached upon by mechanical appliances until now it 
has been almost relegated to its last functions of plant- 
pruning and leaf-plucking, where it is probably secure. 
It is true that the cultivation of the soil on the above- 
mentioned gardens largely depends on manual labor 
with the hoe, spade and fork. This is the natural se- 
quence of the heavy rains which otherwise denude them 
of a uniformly well-pulverized surface soil. By avoid- 
ing hillsides and by planting sufficiently far apart it is 
possible to use plows and cultivators, and thus reduce 
the cost of cultivation. As yet no mechanical contri- 
vance bas been found for dispensing with human labor 

in the pruning of the tea bushes and the gathering of 
the leaf. Buta ten cent duty on foreign Tea should in 
many sections of the southern stutes somewhat com- 
pensate for the difference in the cost of these opera- 
tions here and in the Orient. The testimony before the 
U.S. Labor Commission has shown that where the 
negro population is congested, their wages, beyond a 
scanty supply of food and clothing, are strietly nominal. 

2472. Tea plant (< }.). 

On well-arranged tea estates producing black Tea, the 
human hand hardly touches the plucked leaf from the 
moment when it is caught up by a trolley line for trans- 
portation to the factory, until the dry Tea is subjected 
to the final elimination of whatever foreign matter 
(stems, chips, ete.) may have got mixed with it. Until 
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very recently the manufacture of green Tea has required 
a large amount of handwork for the roasting and roll- 
ing of the leaf. But most recently it has been demon- 
strated at Pinehurst that green tea of a high quality 
may be made solely by machinery, by means of the 
“Rotary Witherer,” invented by the writer, in conjune- 
tion with the previously employed rolling and drying 
machines. And thus, by the substitution of mechani- 
cal operations, not only should the production of Tea on 
a scale commensurate with the cost of such an establish- 
ment, be made cheaper, but the product should be more 
uniform and free from the possible contamination of 
frequently unclean hands (and feet!). 

It was to be expected that the different climatic con- 
ditions should exert their effect on the foreign tea 
plants and somewhat alter the taste of their product. 
This experience has been the rule with Tea, and it has 
cost a considerable, oftentimes disheartening, effort to 
successfully launch upon the market the output of each 
new locality. The very limited production at Pinehurst 
has probably prevented any obstacle to the sale of its 
crops; the novelty of its product may have largely 
assisted in readily disposing of it. But were the produe- 
tion of American Tea to suddenly rise into the millions 
of pounds, it would most certainly have to fight agaiust 
the prejudice of taste aud the established trade in Asi- 
atic Teas. The natural remedy lies in the greatest pos- 
sible adaptation to already formed habits of taste and 
a lowering of price. Time, study, perseverance and 
money are necessarily demanded, but success seems 
to be reasonably assured. 

It should not surprise any one familiar with the Teas 
consumed in the United States and Great Britain that 
the sorts most highly valued in the Orient, the product 
of one thousand or more years of discrimination and so 
highly prized as often to be commercially unattainable, 
rarely commend themselves to the tea-drinkers in the 
former countries. 

For nearly ten years the experimentation at Pineburst 
was mainly carried on without outside assistance. The 
National Department of Agriculture, however, con- 
tributed very welcome assistance by the gift of tea- 
seed, publication of reports and other important ways; 
and for the past two seasons has rendered most effee- 
tual pecuniary aid, under the direction of the Secretary 
of Agriculture, the Hon. James Wilson, who has en- 
listed the interest and support of Congress in the work. 
The proprietor of Pinehurst appreciates most deeply 
this assistance, both in money and sympathy, which he 
recognizes as being indispensable for the ultimate in- 
auguration of the hoped-for industry. Under the 
instructions of the United States Department of Agri- 
culture he will diligently continue the experiments 
which seem most calculated to produce at low cost the 
medium grades of both black and green Teas, not losing 
sight, however, of the possible growth and mannfac- 
ture of the finer varieties. 

The first tea plant in this country was set out by the 
French botanist, Michaux, about 1800, at Middleton 
Barony, on the Ashley river, distant some 15 miles 
from Charleston and 10 from Pinehurst plantation. As 
seen a few years since, it had grown into a small tree 
about 15 feet high. The reports of the U. S. Patent 
Office and the Department of Agriculture record the 
results of many subsequent attempts to introduce and 
cultivate the tea plant in the southern states. In 184%. 
Mr. Junius Smith, of Greenville, 8. C., being convinecd 
from the letters of his daughter, then in British India, 

of the feasibility of raising Tea in this region, began bis 
well-known experiments in this direction. In spite of 
many trying difficulties, they were diligently prosecuted 

to the time of his death, which occurred a few year 
later. It required only slight encouragement from the 

Government, by the distribution of plants and seeds, 10 

call into active participation the ardor of many experl- 
menters living in a climate particularly favorable for 
the outdoor cultivation of the Camellia Japonica, Azu- 

lea Indica, and many other subtropical plants. The 

Scotch botanist, Mr. Robert Portune, was employed vy 
the Government to gather Chinese tea seed, which was 
distributed in 1858 and 1859 throughout the southern 
states. The outbreak of the Civil War, shortly there- 
after, seriously interfered with the prosecution of these 
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experiments. Nevertheless, the resultant patches and 
larger gardens unquestionably produced ‘Tea of tine 
flavor, although very generally devoid of that strength 

of liquor which latterly, and especially since the intro- 
duction of the Indo-Ceylon Teas, appears to constitute 
a most desirable quality for many consumers. It may 
be presumed, however, that this failure in pungency 
was largely due to defective curing and particularly 
to inadequate rolling of the leaf. in consequence of 
which the cup qualities of the Tea were 
not fully developed. 

So faras is known, it remained for the 
National Department of Agriculture to be- 
gin, twenty vears ago, the first serious at- 
tempt to produce American commercial Tea, 
Unhappily, the retirement from otthee of 
Commissioner Wm. G. Le Due, to whose 
great interest in this subject the inception 
of the experiment was due; the serious 
prostration by illness of Mr. John Jackson, 
who had cultivated Tea in India, and under 
whose management the seed was obtained 
and the gardens established; the great dis- 
tance of the station from its source of con- 
trol (Washington), as also the unfavorable 
opinion of a subsequent commissioner as 
to the ultimate success of the undertak- 
ing, combined to cause the total abaudon- 
ment by the Government of the tea-gar- 
dens which it had established on the same 
“Newington” plantation that embraced the 
adjoining site of the later formed Pinehurst 
estate, 

The Pinehurst investigation owed its ori- 
gin to the belief that the previous attempts 
to demonstrate the feasibility of American 
Tea culture had been arrested before reach- 
ing detinite conclusions. More careful cul- 
tivation and manipulation, the result of pro- 
tracted observation, with the consequent 
production of a higher class of Teas, might reverse the 

nerally entertained opinion that the cultivation of 
as an industry. in this country must always prove 

failure. It was hoped that success in this field of 
agricultural enterprise would furnish employment for 
thousands who are now idle and give a value to vast 
acres at present worthless. 

The local experiments, begun about ten years ago, 
were wisely on a small scale; but they have been gradu- 
ally inereased until they now embrace about sixty 
acres planted in Tea, a commodious factory equipped 
With the requisite mechanical appliance acilities for 
the application of irrigation to some of the tea-gardens, 
and a well-trained corps of youthful tea pickers. When 
the gardens shall have arrived at full bearing, the an- 
nual crop should exceed 12,000 pounds of dry, high 
grade Tea, and this quantity should sufiice for the ob- 
ject in vi viz., to deter e whether commercial tear 
may be profitably grown under the local conditions of 
soil, climate and labor. It was obviously desirable to 
conduct experiments with as many varieties of seed 
and on as different sorts of soil and location as pos- 

To this end, partly by the kind assistance of 
the U.S. Department of Agriculture and partly by pur- 
chase from domestic and fore prodneers, a consider- 
able variety of seed, representing many of the choicest 
sorts of Tea, was obtained. Gardens were established 
on flat and on rolling land, in drained swamps and 
ponds, and on sandy, clayey, loamy and rich bottom 
soil. 

It was from the outset expected that many of those 
attempts would prove either partially or wholly unsuc- 
cessful, but with very few exceptions the gardens are 
fully answering the expectations. The annual crop has 
gradually, but steadily, grown from Jess than one hun- 
dred pounds to 5,000 pounds of dry Tea. Several vears 

of experimentation have developed a system of pruning 
in keeping with the loeal climate. The hopefully crucial 
trial occurred on February 14, 1899, when the thermom- 

eter fell to zero, Fahrenheit—the lowest recorded tem- 
ature in 150 years of observation, but with compara- 

tively few exceptions the tea-gardens escaped serious 
Injury, although followed by a diminished vield for two 
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years in some instances. A Rose (Assam Hybrid) tea 
garden at Pinehurst is shown in Fig. 2473. 
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Monarda didyma, 
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TEASEL. The species of Dipsacus. 
Fig. 719. 

LTler Pauruguariensis. 

See p. 491 and 

2473. Assam-Hybrid Tea garden at Pinehurst, South Carolina. 

TECOMA (abridged from the Mexican name Tecomaxo- 
ehitl.). Including Cumpsis. Camp: Courdlea, 
Pandorea, Stenolobium and Tecomaria, Biqnuonidcea. 

TRUMPET VINE. Ornamental evergreen or deciduous, 
climbing or upright shrubs, or sometimes trees, with 
opposite, odd-pinnate or digitate leaves and showy 
white, yellow, scarlet or violet flowers in panicles or 
racemes, followed by mostly elongated eylindrical pods. 
Most of the species are suited only for greenhouse ecul- 
tivation in the North, or for outdoor cultivation only in 
subtropical or tropical regions. The hardiest speci 
T. radicans, Which may be grown as farnorth as Massa- 
chusetts, at least in sheltered positions. The closely 
allied DZ. grandiflora is somewhat more tender. The 
latter, as well as JT. radicans, var. speciosu, can be 

grown as bushy specimens and will bloom freely on the 
young shoots, even if cut back almost to the ground by 
frost. Such plants can be easily protected during the 
winter by laying them down and covering them with 
earth, 

The following are well suited for cultivation in the 
southern states and California or in the North in the 
cool greenhouse and will stand a little frost: 7. as: 
tralis. Capensis, jasminoides, 
Smithii and stans. T. filierfolia and 
Tleveorylon can be grown only in tropical regions in 
the warm greenhouse. The Tecomas, with the exeep- 
tion of the first 5 species described below, are very or- 
pamental climbing plants. YL. radfewuws is particularly 
adapted for covering walls and recks, as it climbs with 
reotlets and clings firmly to its support. The Tecomas 
require rich, rather moist soil and sunny position. 
Propagated by seeds, by greenwood cuttings under 

glass, or by hardwood and also by root-cuttings and 
layers, See, also, Biynonia for eulture, 

The genus contains more than 100 species, chiefly na- 
tives of tropical and subtropical America, also found in 
Polynesia, S. Asia and Africa. Climbing or upright 
shrubs, sometimes trees: lvs. odd-pinnate or divitate, 
opposite, estipulate: fls. in racemes or panicles; calyx 
campanulate, 5-toothed or irregularly 2-5-lobed: corolla 
funnelform, with 5- or rarely 4-lobed limb; stameus 4, 
2 longer and 2 shorter: style slender: ovary 2-loculed, 

dinn, 

sis 

mollis, Ricasoliana, 

Amboincensis, 
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surrounded at the base by a disk: fr. an elongated cap- 
sule, loculicidally dehiscent, with 2 valves separating 
from the septum, to which the seeds are attached: 
seeds numerous, compressed, with 2 large, thin wings. 

The genus is divided into several natural subgenera, 
which are considered by some botanists as distinct 

ALFRED REHDER. genera. 

ee, 
2474. Tecoma Smithii (x 14). 

TRUMPET VINES IN THE SOUTH.—AIl] the Tecomas, the 
climbing spee as well as those growing in bush form, 
are very successfully cultivated in Florida, being well 
adapted to the soil and climate, but most of them, to do 
their best, need to be planted from the start in rich 
soil, and in addition they should be well fertilized at 

least once a year. They prefer a fertilizer rich in nitro- 
gen, and a heavy mulch will also prove very beneficial. 
The bushy kinds can be grown in groups or as single 
specimens on the lawn, while the rampant climbing 
species, such as Ti radicans and TL. grandiflora, should 
be grown on posts and tall stumps, or they may be 
trained over small oaks, persimmon trees or catalpas. 
T. Capensis,a half climbing species, is effectively used 
for decoration of the veranda, its glowing scarlet tlow- 
ers contrasting well with the exquisite blossoms and 
the tropical foliage of the allamandas, thunbergias and 
Clerodendron Thompsone, which all flower at the same 
time. Tecoma stans and TL. grandiflora are the two 
showiest species of the genus, the latter being aclimber, 
flowering abundantly in May and June, while the first 
one is a large-growing bushy species opening its im- 
mense corymbs of vivid yellow flowers the latter part of 
November and early in December. 

The Yellow Elder, 7. ; grows exceedingly well 
on high pine-land and is perfectly at home in Florida, 
attaining an immense size if well fertilized and mulched, 
dense masses 1] ft. high and as much through being 
not at all rare. This Tecoma is the glory of the south 
Florida gardens in autumn, as is the beautiful Baw- 
hinia purpurea in April, never failing to call forth en- 
thusiastic admiration from all beholders. No shrub is 
better adapted for the new settlers in the sandy pine- 
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land gardens. When covered with its large, fragrant 
flowers it is visited by numberless hummingbirds and 
insects. Owing to its rapid growth and dense foliage 
from the ground, the Yellow Elder is highly valued as 
sereen for unsightly fences and buildings. This Tecoma 
ripens its seed so abundantly that hundreds of seedlings 
eome up around the old plant. The value of this shrub, 
blooming so late in autumn, cannot be overestimated. 

T. mollis, incorrectly known to the trade as 7. stans, 
var. velutina, also does well, but being a native of 
Guatemala it is much less hardy than the former. The 
growth is more upright and stiff, the Ifts. are much 
larger, less serrate and much darker green and the 
flowers, which are borne in terminal panicles, are 
smaller and without fragrance and the color is a much 
lighter yellow. It also flowers several weeks earlier 
than 7’. stans. The foliage looks crimped and often 
blackish, being attacked by a kind of aphis and by 
several fungi. 

T. Smithii is sald to be a hybrid between 7. mollis 
aud 7. Capensis, raised near Melbourne, Australia, by 
Mr. Edwin Smith. The plant comes true from seed, and 
seedlings flower when about a year old, beginning to 
open their large clusters of yellow and reddish trumpets 
in April and continuing with short intervals until cut 

down by frost in December. 
The Cape Honeysuckle, Z. Cupensis, is another spe- 

cies which grows most luxuriantly in Florida gardens 

and in those all along the Gulf coast. It is usually 
grown on trellises on verandas and piazzas with a south- 
ern exposure. Of all the species this is the best and 
most suitable for verandas, being a dense and compact 
grower, evergreen, almost constantly in flower, easily 
kept in health and readily trained into shapely speci- 
mens. If the long shoots are cut back severely, the 
plant can be easily trained into shrub form. These long 
shoots, usually lying flat on the ground, readily strike 
root and form an excellent material for propagation. 
T. Cupensis and TL. Smithii are the only Tecomas 
which grow and flower fairly well as pot-plants in 
northern greenhouses. They need good soil and rather 
large pots to do well. If not well cared for they lose 
most of their foliage and look poor and unshapely. 

The Chinese Trumpet Creeper, 7. grandiflora, is the 
most floriferous and gorgeous of all the climbing spe- 
cies. In the writer’s garden a large pine stump, about 
sixteen feet high, in May and June is completely covered 
with masses of brilliant fiery orange-scarlet flowers 
which can be seen at a distance of half a mile. The 
flowers are much larger, more brilliant and much more 
abundantly produced than those of our native 7. radi- 
cans, While all the other Tecomas are almost free from 
the attacks of insects, this one is infested by a vora- 
cious caterpillar, which devours the leaves greedily. 
The lubber grasshoppers also attack the lower foliage. 
LT. grandiflora grows well in the poor sandy soil, per- 
feeting luxuriant shoots 25-30 ft. long in one season if 
well fertilized. Like our native species, this one is de- 

eiduous. 
Our native Trumpet Creeper, Z. radicans, is very 

common in the southern woodlands and fields. There is 
a great variety in the brillianey of the blossoms. This 
is an excellent plant for covering the bare trunks of 

palmettos. 
The Wonga-Wonga Vine, 7. australis, is rather diffi- 

cult to grow on high pine-land, as it needs a soil rich 
in humus. Inrich soil, however, and liberally fertilized 
it is arampant grower with beautiful dark green glossy 

folinge. The flowers are interesting but comparatively 

small, and not showy. However, the species is worth 
eultivating for foliage alone. It must be well taken 
care of and well watered during the dry spring months 
or it will dwindle away in a very short time. F 

The Bower Plant of Australia, 7. jasminoides, is 
a tall, rampant climber, reveling in the Florida sun- 
shine, but it needs a very rich soil and during dry 
weather an abundance of water. A heavy mulehing 
also proves very beneficial. Plants only two feet high 
have flowered profusely. In good soil it grows In one 
season 20-30 ft. high, eclambering from tree to tree. 

T. Mackenii, from Natal and Caffraria, demands & 
very rich soil and a heavy mulch of stable manure. Its 
leaves easily drop from the woody branches after & 
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cold night, and 6 or 7 degrees of frost kill the plant 
down te the ground. For this reason the vine should 

be banked with dry sand every fall and if killed down 

to the banking it must be cut off immediately or the 
entire plant will be lost. Plants raised from seed re- 
ceived under the name of 7. Ricasoliana, from Ltaly, 
are much hardier and more floriferous than those 

obtained from sced imported from South Atrica, but 
the flowers of both are exactly alike. In order to 
flower profusely this species must be planted in the 
full sun. Lt usually requires a few years before it starts 
into a Vigorous growth, and it rarely flowers before its 
fifth year ov before it has attained considerable size. 
In Florida, 7. Macken?) should be planted on tall 
stumps, er omarbors and sheds by itself, never mingled 
with other species. This species is properly 7. Ricaso- 
liane, 

T. filicifolia, fromthe Fiji Islands, has never flowered 
in the writer’s garden and is cut down by frost almost 
every Winter, but if is a strong grower and worth plant- 
ing tor the foliage alone. 

T. Valdiviana has proved to be a very poor grower 
and is very difficult to keep in health for any length of 
time. Apparently not iv the trade. H. NEHRING. 

INDEY. 

(Including some names from other genera. 8. L. = supple- 

mentary list.) 

fulra, SoU 
granditiora, & 

adrepens, 8. 

ceesculifolia, %. L. 
alba, 12. jasminoides, 12. 
Amboinensis, §. lencoxylon, 1. 
atropurpuren, 7. Mackenti, 10, 
australis, 11. mollis, + 
Capensis, 0. Pando 

Chinensis, s, precox, 
chrusantha radi te 
tilicifolia, 13. Ricasoliana, 10. 

rosea 
sambueifolia, 3. 
servatifolia, S.L. 
Siithii, 5. 
speciosa, 7. 
spectabilis, 8. L. 
stans, 3 

Thunbergii, &. 
Valdiriana, 8. L. 
velutina, 4. 

A. Habit upright. 
B. Foliage digitale: fls. pink, 

Cy Panieles: few 11d 3.6 oon eek 1. leucoxylon 
OCs Painieles Many alldisn cease ws nea 2. rosea 

BE. Moliage pinnate: fls. yellow, 
(Stenolobiiom, ) 

c. Lifts. acuminate. 
DUS: GQUGDVOUS.. a2 ejsieneoe ORO 3. stans 

pp. Les. villous - pubescent be- 
HOME. ceedecs v3 4+. mollis 

CO. DUS. OUTING; OOLUSISH 2.2 sata 5. Smithii 

Aa. Habit climbing or prostrate, rarely 
suberect, 

B. Stamos erserted. (Lecomaria.) 6, Capensis 
EL. Stamens ineluded, 

©. Pairs of lifts, 2-€. 
vp. Fls, in racemes, orange, 

red or scarlet, (Campsis.) 
E. Lfts. serrate: racemes ter- 

minal, 
F. Corolla - tube muck 

longer than calys.... 7. radicans 
FF. Corolla-tube little er- 

ceeding the calyws.... 8. grandiflora 
EE. Lfts. entire or sinwate: 

racemes arillary ...... 9, Amboinensis 
po. Fils. in terminal panicles, 

whitish or light pink 
(Pandored.) 

E. Margin of Ifts. serrate...10. Ricasoliana 
EE. Margin of Ifts. entire, 

F. Corolla 34 in. long....11. australis 
rR. Corolla 1%s-2 in. long..12. jasminoides 

co, Pairs of lifts, 9-12. (Campsid- 

cum.) 13. filicifolium 

1. leucdxylon, Mart. (Biguonia leneorylon, Linn.}. 
Evergreen tree: lvs. long-petioled, digitate; Ifts. usn- 

ally 5, stalked, oblong - lanceolate, entire, glabrous, 
12% in. long: fils. terminal, in few-fld. racemes or 
solitary; corolla funnelform,with large, spreading limb, 

rosy pink, 2-2!, in. long; ealyx2-lipped: capsule linear, 
6-8 in. long. W. Indies, Guiane. 
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2. rosea, Bertol (Tabebida rosea, DCL). Evergreen 
tree: Ivs, digitate; Ifts. 5, rarely 3, long-stalked, ovate 
to oblong, acuminate, entire: fs. in maty-td. terminal 
panicles; corolla funnelform-campanulate, with short 
tube and large, spreading lobes, rosy pink; calyx eam- 
panulate, obscurely 2-lobed, almost truneate, : Guate- 
Inala. 

3. stans, Juss. (7. sambuecifolia, Humb. & Bonpl. 
Slenolobiim stains, Seeam.). YertLow Evprr, Upright 
shrub: Ivs. odd-pinnate ; Ifts. 5-11, almost s ssile, 
ovate-linceolate to narrow-launceolate, acuminate, in- 
cisely serrate, glabrous, 1!o-+ in. long: fs. in lurge, 
terminal racemes or panicles; corolla funnelform-cam- 
panulate, yellow, 1'. in. long; ealyx with 5 short teeth; 
capsule linear, 5-7 in. long. Spring to Sept. 8. Fla. to 

Mex., W. Indies. B.M. 3191.—Sometimes called yellow 
begonia. ls. fragrant. : 

+. méllis, Humb. & Bonpl. (7. velitina, Lindl. T 
stans, var. velidind, Hort.). Similar to the preceding, 

but pubescent: lfts. 5-9, ob- : 
long-evate, acuminate, less ye 

deeply serrate or almost en- ia 
tire, Villons pubescent on 
both sides or only beneath, 
2-4 in. long: fs. like those 
of the preceding, but little 
or not at all fragrant. Mex- 
ico to Chile aud Peru. 

5. Smithii, W. Wats. Fig. 

2474 (adapted from The Gar- 
den). Upright shrub: Lys. 
odd-pinnate; Hts. 11-17, ob- 

long, obtuse or acutish, ser- 
rate, 1-2 in. lone: fls. in 

large, compound panicles, 
sometimes 8 in, long and us 
broad; corolla tubular - fun- 
nelform, with 5) reflexcd 
rounded lobes, bright yel- 
low tinged with orange, 1!.- 
2in. long, Sept.—Jan.  In- 
troduced from Australia and 
supposed to be a hybrid of 
T. mollis and Caupensis. CG. 
C. IL. 14:649. Gn. 48:1022. 
[Bi 43:55; 1 Gt. 44, p. 
52. GM. 36:627. — Bloom- 
ing in the greenhouse in 
winter and well suited for” 
cultivation in pots. 

6. Capénsis, Lindl. (Te- 
comaria Capéusis, Seem.). 
CAPE HONFYSUCKLE. Climb- 
ing shrub: lvs. odd-pinnate; 
Ifts J,ovate, acute coarsely 
ser glabrous, about 2in. 

; corolla tabu- 
lar, curved, with 4-parted 
spreading limb, the upper 
lip emarginate, orange-red, 
bob: 2: ain, Jones 5- 

toothed: capsule linear, : 
in. long. <Aug.—Nov. 8. 

L. Afric: ake ills ire 
B.C BE. 1805, v 
108. 

7. radicans, Juss. (Piy- 
nonia radteans, Linn. : 
Cumpsis radians, Bur.). ‘ 

TRUMPET CREEPER. TRUM- \ 
PET VINE. TRUMPET HoNEY- 
SUCKI es, 2475, 2476. 
Hieh-climbing shrub, ¢line- 
ing with rootlets: | odd- 
pinnate; If 9-11, oval to ovate-oblong, acuminate, ser- 

rate, dark green above, pale and pubescent beneath, at 
least along the midrib, 11.-2"5 in. long: fls. in terminal 
ravemes ; corolla tubular-funnelform, with 5 broad 
spreading lobes, usually orange with scarlet limb, 2-3 in. 
long, tube almost thr as long as the 5-toothed calyx- 
fr. eylindric-oblong, keeled along the sutures, stalked 

2475. The Trumpet Creeper 
climbs by means of aerial 
roots.—Tecoma radicans. 
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and with a beak at the apes, 3-5 in. long. July-Sept. Pa. 
and Ill. to Fla. and Texas. B.M. Gn;22;"p:.-339; 
F. 1873, p. 220. A.P, 12:34. Mu. 2:9.—Var. atropurpurea, 
Hort. (var. grandiflora atropurpurea, Hort.). With 
large, deep scarlet fils. Var. speciosa, Hort. Scarcely 
climbing, usually forming a bush with long and slender 
branches: lIfts. small, oval, abruptly narrowed into a 
slender point often 34 in. long: fis. orange-red, with 

TECOMA 

i 

rather straight tube; limb about 114 in. across. Var. 
przecox, Hort. With large scarlet fis. 

8. grandiflora, Del. (£. Chinénsis, C. Koch. Big- 
nonia Chinéusis, Lam. Cdmpsis adrépens, Lour.). 
Carngese TRUMPET CREEPER. Fig. 2477 (adapted from 
Gardening). Climbing shrub, with few or no aerial 
rootlets: lvs. odd- pinnate; Ifts. usually 7-9, ovate to 
ovate-lanceolate, serrate, glabrous beneath, 1)-2%5 in. 
long: fls. in terminal racemes; corolla funnelform-cam- 
panulate, shorter and broader than that of the preced- 
ing species, scarlet, about 2 in. across; calyx 5-lobed 
to the middle, about as long as the tube of the corolla: 
fr. obtuse at the apex. Aug., Sept. China, Japan. B.M. 
1398; 3011. F.S.11:1124, 1125. Gn. 27, p. 94; 33, p. 348; 
47, p. 37. +.B. FUR. 2:27. tong, 4:195.— bess 
high-growing and sometimes shrubby; flowers when 
quite small and can be grown as a pot-plant. also suited 
for forcing. Var. atrosanguinea, Hort. With deeper 
searlet As. Var. Thunbergi, Hort.( 7. Thiinbergi, Sieb.). 
Fis. bright searlet, with very short tube and reflexed 
lobes. Often a var. of 7. vadicans is cult. under the 
name JZ. Thunbergi. There are probably also hybrids 

of this and the preceding species. Var. prwcox is ad- 
vertised. 

9. Amboinénsis, Blume. 
lvs. odd-pinnate; Ift 

Evergreen climbing shrub: 
7, stalked, elliptic-ovate, acumi- 

nate, sinuate or almost entire, puberulous beneath, 
3-346 in. long: fls. in lateral racemes, corolla tubular- 
funnelform, with erect or slightly spreading 5-lobed 
limb, red, 3-4 in. long. Amiboina. 

10. Ricasoliana, Tanfani (7. Mackénii, W. Watson. 
Pundorea Ricasolidna, Baill.). Evergreen climbing 
shrub: Ivs. odd-pinnate; lfts. 7-11, short-stalked, ellip- 

tic-ovate, acute or acuminate, serrate, dark green above, 
pale beneath, glabrous, about 1 in. long: fis. in loose, 
terminal panicles; corolla funnelform, campanulate, 
with spreading 5-lobed limb, light pink, striped red, 
2 in. long; calyx 5-toothed: fr. linear, terete, 10-12 in. 
long. 8. Africa. 

1l. australis, R. Br. (Bignénia Pandore, Sims). 
WonGa-wonGa VINE. Evergreen high-climbing shrub: 

Ivs. odd-pinnate; lfts. 3-9, 
elliptic-ovate to ovate-Jan- 
eeolate, acuminate but 
bluntly pointed, entire or 
sometimes coarsely cre- 
nate, shining above, gla- 

brous, J-2% in. long: pan- 
icles many-fld.; corolla 

funnelform - campuanulate, 
with 5-lobed spreading 
limb, yellowish white, 
spotted violet in the 
throat, 34 in. long: fr. ob- 
long, pointed, 2-3 in. long. 
Spring. Australia. B.M. 
865. Gn. 27, p. 94. 

12. jasminoides, Lindl, 
(Bignonia jasminoides. 
Hort.). BowrEr PLANT oF 
AUSTRALIA. Evergreen 
climbing shrub: lvs. odd- 
pinnate; Ifts. 5-9, almost 
sessile, ovate to lanceolate, 
acuminate but bluntly 
pointed, entire, glabrous, 
1-2 in. long: panicles 
rather few -fld.; corolla 
funnelform - campanulate, 
with large spreading 5- 

lobed limb with crenate lobes, white, rosy pink in the 
throat, 1%-2 in. long; calyx small, 5-lobed, Aug.—Oct. 
B.R, 23:2002. B.M. 4004. R.H. 1895, p.109. Var. alba 
is a trade name. 

2477. Tecoma grandiflora 

on a clothes post. 

TECOPHILZA 

13. Hilicifolia, Nichols. (Campsidium filicifolium, 
Van Geert). Climbing evergreen shrub: lvs. odd -pin- 

Ifts. 19-25, ovate, with 2 or 3 lobes on 

Fiji 
nate, 5 in. long; 

each side, the larger lobes sometimes dentate. 
Islands. F. 1874:280. 

T. xsculifolia, DC. (Tabebuia eseulifolia, Hemsl, 
Bignonia esculifolia, Humb. & Bonpl.). Evergreen 
tree, about 20 ft. high: lvs. digitate, with 7 oblong- 
obovate Ifts., pubescent above, tomentose beneath: 
fis. in terminal panicles, subeampanulate, orange- 
red, with yellow spots on the 3 lower lobes. Mex- 
jco .— T. chrysdntha, DC. (Tabebuia chrysantha, 
Nichols.). Evergreen tree: lvs. digi- 
tate, with 5 ovate entire, tomentose 
lfts.: fls. in terminal racemes, yel- 
low, funnelform, 2 in. Jong. Caracas. 

T. fulva, Don (Tecomaria fulva, 
Baill.). Evergreen upright shrub to 
15 ft. high: lvs. odd-pinnate, with 9- 
13 small, ovate, toothed lfts.: fls. in 
terminal panicles, tubular - funnel- 
form, slender, yellow, tinged red, 1% 

. long; stamens 
slightlye 
Peru. B.M. 4896 
8. 11:1116.—7. 

ratifolia, Don 
(Tabebuia serra- 
tifolia, Nichols.). 
Evergreen tree: 
lvs. digitate,with 
4-5, oblong-ovate 

acuminate lfts. serrate at the 
apex, 3-5 in. long: fis. in ter- 
minal panicles, tubular-fun- 
nelform, yellow. W. Indies 
—Tf. spectabilis, Planch 
Lind. (Tabebuia spectabilis, 
Nichols.). Evergreen tree: 

digitate, with 5-stalked, 
ovate to oblong-ovate, cren- 
ately serrate Ifts.: fils. in 
terminal panicles, orange- 
yellow, funnelform -campa- 
nulate. Columbia. F.8. 9: 
948.— T. Valdiviana, 
(Campsidium Chilense, Reiss. 
& Seem.). Evergreen climb- 

ing shrub: lvs. odd-pinnate, with 9-15 elliptic to ovate-oblong, 
small Ifts., serrate near the apex or almost entire: fls. in ter- 
minal racemes, tubular, with short 5-lobed limb, orange, about 
lin. long. Chile. G.C, 1870:1182. B.M. 6111. 

ALFRED REHDER. 

TECOPHILZA (named for Tecophila Billotti, daugh- 
ter of a botanist). Hwmodordcew, CHILEAN CROCUS. 
Two Chilean bulbous early-flowering plants, useful for 
pots or for forcing, one of which is offered by Dutch 
bulb dealers. They look like blue crocuses. They are 
stemless plants, with 1-few-fld. seapes and linear or 
lanceolate leaves arising from tunicated corms. The 
flowers are blue, campanulate, with 6 segments, 3 per- 
fect stamens and 3 staminodia, a single style and a 3- 
loculed ovary. The botanical position of Tecophilea is 
open to discussion, but the inferior ovary seems to take 
it out of the Liliacews, with which it has been placed by 
some writers. The plants are useful for blooming in 
pots indoors early in spring. . violwflora, Berter 
does not appear to be introduced. The one in cultiva 

tion is— 

cyanocrocus, Leyb. (sometimes written 7. cyano- 
crocea). Scapes 1-3, erect, 3-6 in. high, 1-fld.: lvs. 
2-3, linear-eanaliculate and undulate: fl. azure-blue 
with white throat, about 1% in. long, with a narrow 
tube and obovate segments. Jar. Leichtlini, Hort., 
has fls. deep blue with no trace of yellow; said by 
some to bave a white center. Var. Régelii, Baker (not 
known to be in the trade), has longer peduncles, longer 
and narrower scarcely undulate lvs., and narrow oblong 
segments. Species hardy at New York city in protected 

2476. Trumpet Vine — 

Tecoma radicans (x 4). 

, 

places, but usually the plants do not thrive more than 
a year or two; they ought todo better farther south. 

Blooms very early in spring. Fls. violet-scented. 

b. A.B. 
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TEEDIA (J. G. Teede, German botanist, who lived 
some time in Portugal and died at Surinum). Seroph- 
uldriacee. Two species of South African plants, 
with pink 5-lobed tls. %-"4 in. across. They are tender 
to frost. 7. lucida was introduced to southern Cali- 
fornia in 1900, and Franceschi records that it blooms 
all the year. The larger-fld. species, V. pubescens, 
seems not to be known to the American trade. Both 
plants emit the rank herbaceous smell peculiar to hen- 
banes when their foliage is bruised, and 7. pubescens 
has the same sort of greasy pubescence. The plants 
hardly seem worth cultivating in northern greenhouses. 
When they were new to cultivation they were supposed 
to be biennial herbs, but Bentham and Hooker eall them 
shrubs. Franceschi writes: © 7. Jieida acts like an an- 
nual in southern California. It is rather pretty but 
weedy. It seeds freely. Seems to prefer half shade. 
The smell of the foliage is very objectionable.” 

Generie characte ealyx deeply 5-cut; corola-tube 
cylindrical; lobes 5, rounded, subequal; stamens 4, 
didynamous, included; anther-cells parallel, distinet: 
ovules numerous in each locule : berries subglobose, 
indehiscent. 

Iacida, Rud. Glabrous: stem 4-eornered; Iws. ob- 
long-ovate, acuminate, 2 in. long, decussate; petioles 

winged: panicles leaty, decussate: fils, rosy pink: seeds 
many, small. S. Afr. B.R, 3:209, W.M. 

TELANTHERA (name refers to the fact that all ten 
parts of the staminal cup are equally developed). slama- 
rantdcewe, ALTERNANTHERA. Apparently all the Alter- 
nantheras used by gardeners as beddiug plants belong 
to the genus Telanthera, which is distinguished from 
the true genus Alternanthera by having 5 anther- 
bearing stamens and 5 elongated antherless stam- 
inodia united into a cup or tube. In Alternan- 
thera the tube is short or almost none, the anther- 
bearing stamens sometimes less than 5, and the 
staminodia short or none. Of Telantheras there 
are 40 to 50 species, mostly herbs, in tropical 
America and one in western Africa. The leaves 
are entire, ovate to elongated, opposite: fis. 
small, usually in dense heads in the axils, whit- 
ish or sometimes colored, perfect, each sub- 
tended by 2 bractlets. 

The Alternantheras of gardeners are much 
used in earpet-bedding and for ribbon-borders, 
because of their low, eompaet growth, the bright 
eolors of the foliage, which holds its character 
throughout the season, and the ease with which 
they withstand shearing. They are usually kept 
within six inches of the ground. They are tender 
to frost, and grow t in warm sunny places. 
The flowers are inconspicuous and of no account 
to the gardener. They comprise the stock plants 
for the foundation work in carpet-bedding. 

The plants are propagated by cuttings or di- 
vision. In either case, they must be carried over 
winter in the greenhouse or in hotbeds, prefer- 
ably in the houses at the North. The plants 
should be kept at 60° or 65° during winter, and 
rather dry to hold them more or less dormant. 
Place them where they will receive only enough 
light to keep them healthy. (1) Cuttings ave 
usually made in August from strong plants grow- 
ing in the open. The cuttings can be struck in 
shallow flats and then wintered in these flats 
without transplanting. The cuttings should be 
well established before winter sets in, else they 
will remain weak. In March or April they may 
be potted off, preparatory to using them in the 
open, (2) Division is usually preferred by gar- 
deners who have much bedding to do. The 
plants are lifted after the first frost, cut back to 
three or four inches long, and planted in flats. 
In March or April, the plants are divided and the 
parts (with the old roots shortened in) are potted 
or transplanted to other flats. However grown, 
the plants should have four to six weeks in a hotbed if 
possible, before they are placed in the open ground. 
Even in the warm greenhouse they usually make slow 
growth in March and April. 

TELEKIA LEcg 

The botanieal status of the garden Alternantheras is 

imperfectly understood, and the group needs careful 
study from living plants. Various garden uames can- 
not be accounted for at present. The common esarden 
Alternantheras appear to have issued from the three 
following Brazilian species. 

A. Les. essentially lanceolate or elliptic. 

amiena, Regcl. Fig. 2478. Very dwarf: lvs. lon 
lanceolate or oblong - lanceolate, sometimes clliptic, 

acuminate, very short-petioled, the under color mostly 
green but yeined and blotched with red and orange: 
fl.-heads sessile, single, in pairs or 3's, and terminal. 
LH. 12:447; 8.—To this apparently belong the 
garden mimes cnabilis, speclabilis, sessilis, 

Reinhard’, 
AA. Des. 

Bettzichiana, Regel (llternanthera paronychioldes, 
Hort.). Pig. 24754. Lys. narrow, spatulate, gradually 
narrowed into a long petiole, orange-red shaded with 
green: fl.-heads sessile, single, in pairs or 3's, terminal 
and axillary. TE. 12:445.—To this species appear to 
belong the garden names piety, tricolor, aurea, aurea 
nanw compacta, puronychioides, versicolor aurea and 
p. major Kuntzii, magnifica. 

versicolor, Regel. Fig. 2478¢. Usually becoming 
taller, much branched, and apparently less used for 
earpet-bedding than the others: Ivs. round-spatulate, 

narrowed into a short petiole, the colors mostly in 
shades of copper-red or blood-red, with patches of 
green between the veins: fl.-heads sessile, single or in 
pairs. I.H. 12:440.—2". ficoidea is probably to be re- 
ferred here. L: H. Bs 

rosed, 

essentially spatulate, 

2478. Spray of Telanthera amcena; also leaf outlines of 

(a) T. ameena, (b) T. Bettzichiana, (c) T. versicolor. 

TELEGRAPH PLANT. Desmodinin gyrans. 

TELEKIA is referred to Buphthalmium, T. speciosa 
is B. speciosum. 
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TELFAIREA (Charles Telfair, 1778-1833, Irish bota- 

nist; died in Mauritius.). Cucurbitdcee. Lelfa trea 

pedata is a tall-growing climber from tropical Africa 

with digitate leaves, large, purple-fringed flowers of 

curious appearance, and huge gourds which sometimes 

weigh as much as 60 pounds and contain 100 to 300 edi- 
ble seeds. It has been cultivated in English stoves, a 
single shoot attaining a length of 56 ft. in a year or so, 
The male and female fls. are borne on separate plants. 
The species is too rampant for the ordinary conserva- 
tory. It was introduced into southern California in 
1900, presumably for its economic interest. The seeds 
are roundish, about an inch across, and the kernels are 
sweet to the taste, und ure said to be as good as al- 
monds. The negroes of tropical Africa boil and cat 

them. These seedsalso yield an abundance of oil which 
has been said to be equal to olive oil. 

The fruit becomes 1's—3 ft. long and 8 in. wide. It is 
oblong in shape, has 10-12 deep furrows and is always 
green. Both male and female fis. are 5-lobed, copiously 

fringed and purple in color, the females somewhat 
brownish, with a circular green throat, while the males 

have a 5-pointed star of green in the middle. The male 
Hs. are about 2 in. across, females 4 in. across, with an 
ovary 2 in. long. The foliage las an unpleasant smell 

when bruised. 
Telfairea is a genus of only 2 species, both tropical 

African, and very much alike. The two species are dis- 
tinguished by the venation of the lv L. pedata has 
pinnate venation, while Z@. occidentalis has 3 nerves 
originating near the base of the leaf. Generic charac- 
ters: male Hs. in racemes; corolla rotate; 3 

TELFAIREA 

stamens 3, 

one of the anthers with 2 compartments, the others 4- 
celled: female fls. solitary: ovary 3-5-loculed; ovules 
in one series on the imperfect septa: seeds fibrous- 
coated. See Cogniaux, DC. Mon. Phaner. Vol. 3, p. 349. 

pedata, Hook. Root stout, fleshy: stem perennial, 
50-100 ft. long: Iws. Jong-stalked: Ifts. 3-5 in. long, re- 

pand-toothed: fls. and fr. deseribed above. Zanzibar. 
B.M. 2681 (Feuillea pedata); 2751, 2 W. M. 

TELLIMA (anagram of Mitella). Sacitragacer. 
‘Tellima is a genus of 8 species of perennial herbs which 
are the western representatives of the Bishop’s Cap or 
Mitella familiar to lovers of wild flowers in the East. 
They have tuberous rootstocks. Most of their Ivs. are 
from the roots. Strong plants send up numerous stems 
one or two feet high, bearing racemes of small white, 

pink or red flowers. They are choice subjects for wild 
gardening, being valued for their tufted habit, pretty 
Ivs., and for the airy grace of their inflorescence. On 
close inspection the fls. are seen to be beautifully fringed 
or cut, suggesting a bishop’s miter. Yellima grandi- 
flora is probably the most desirable species. It is prae- 
tically the only kind known to European gardens. It 
has one-sided racemes about 6 in. long, containing as 
many as 30 fls., each a quarter of an inch across or 
more. It blooms in early spring and the fls. change 
from greenish to pink or red. It is not as showy a 
plant as Heuchera sanguinea, Tellimas are supposed 
to be hardy in the eastern states. They require dense 
shade. A few kinds have been offered by specialists in 
native plants and are obtainable from western collectors, 
The plants are called "Star Flowers” in California. 

Tellima differs from Mitella mainly in the capsule, 
which is 2-beaked in Tellima, not beaked in Mitella. 
Calyx bell-shaped or top-shaped; petals inserted in the 
sinuses of the calyx, cleft or toothed, sometimes entire; 
stamens 10: ovary 1-loculed: seeds numerous. 

A. Petals pinnately cut into long, thread-like segments. 

B. Fils, not fragrant. 

grandiflora, R. Br. Fanse Anvm Root. Height 
15-214 ft.: Ivs. rounded, cordate or angle-lohed and 

toothed: fis. greenish, becoming pink or red; calyx in- 

flated-bell-shaped, nearly ts in. long; petals laciniate- 
pinnatifid, sessile. Calif.to Alaska. B.R. 14:1178. 

BB. Fils. fragrant, 

odorata, Howell. Height 1-2 ft.: Ilys. broadly cordate, 
obscurely lobed and ecrenately toothed: fis. red. Wet 
places near Columbia river. 

TEMPLETONIA 

AA. Petals palmately 3-7-parled, 

parviflora, Hook. Height %4-1 ft.: radical lvs. mostly 
3-5-parted or divided, the divisious narrowly cuneate 
and once or twice 3-cleft into narrow lobes: fls. pink or 

i white; petals with a slender claw, the limb 
3-7-parted. Brit. Col. to Utah and Colo, 

W.M. 

TELOPEA (Greek; seen at a distance). Proledcow, 
Telopea speciosissima is one of the showiest shrubs of 
New South Wales. It grows 6-8 ft. high and has dense 

terminal globular heads of rich crimson. These heads 
are 3 in. across and 3 or 4 in. deep and bear a rough re- 
semblance to a florist’s chrysanthemum. The showiest 

parts, however, are involueral bracts. This plant. is 
known as the Waratah. It is one of the most distinct 
members of its family, for a horticultural account of 
which see Protea. In the early part of the nineteenth 
century, when proteads and other shrubs from Aus- 

tralia and the Cape were in great favor, the Waratah 
made a vivid impr ou. The “Waratah ” chrysanthe- 
mum and other florists’ flowers of the period took their 
name from the distinct and fashionable color of the 
Waratah. Ever since that era the Waratah has been 
considered a rare and difficult subject and its occasional 
flowering has been signalized at the exhibitions. The 
old “stoves” in which proteads throve so wonderfully 
were crude affairs compared with the modern hothouse 

with its perfected devices for maintaining a hot and 
moist atmosphere. Such plants require too much 
room and are too long and uncertain in blooming ever 
to become popular subjects for northern conservatories, 
but they are splendid plants for exhibitions. Ernest 
Braunton writes that the Waratah is imported every 
year from Australia into California but is very hard to 
grow. All accounts agree that proteads should have 
good drainage and plenty of water while growing. 
When once established, Telopea can probably be propa- 
gated by layering. 

Telopea is a genus of 3 species, 2 Australian, 1 Tas- 
manian, Perianth irregular, the tube open early on the 
under side, the lamin# broad and oblique; anthers 
sessile at the base of the laminw; hypogynous glands 
united into a short, oblique, nearly complete ring: fr, a 
recurved, leathery follicle; seeds flat, winged. Closely 
related to Embothrium, being distinguished chiefly by 
disk and style. Flora Australiensis 5:534 (1870). 

speciosissima, R. Br. (Hmbdthrium speciostssimum, 
Sm.). WaraTtaH. WARRATAU. Stout, glabrous shrub 
6-8 ft. high: lvs. cuneate-oblong, 5-10 in. long, mostly 
toothed in the upper part, coriaceous: fls. crimson, in a 
dense ovoid or globular head 3 in. across: involueral 
bracts colored, the inner ones 2-3 in. long. N.S. Wales. 
B.M. 1128. G.C. IL. 17:677. Gn, 22:361. 1... 34:29, 
—Hylogyne speciosa, Salisb., is an older name for this 

plant. W. M. 

Green- TEMPERATURE. Sce 
house. 

Conservatory and 

TEMPLETONIA (J. Templeton, botanist of Belfast, 
early part of nineteenth century). Legumindse. The 
Cora Busu of Australia, Templetonia retusa, is a tall 
shrub with showy scarlet fis. 1-1!j in. long. The 
flower presents a very different appearance from the 
papilionaceous or sweet pea type, the floral parts being 
all rather narrow and about the same length, with the 
standard strongly reflexed, This plant was formerly 
cult. in European greenhouses, where it generally flow- 
ered in April or May. It was usually planted in the 
greenhouse border rather than in pots and was thought 
to prefer a compost of peat and Joam. It was slowly 

propagated by cuttings and went out of fashion along 
with Australian shrubs in general, It bas lately been 
offered for outdoor cultivation in southern California, 
where many choice plants of its class are being culti- 

vated. J. retusa is probably the most desirable species 
of the genus. 

Generic characters: shrubs or subshrubs: lvs. when 
present alternate, simple, entire: fis. axillary solitary 
or 2 or 3 together, red or yellow; standard orbicular or 
obovate, usually reflexed:; wings narrow: keel as long 
as the standard or shorter; stamens all united in a 
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sheath open on the under side: anthers a Iternately long 
and erect and short and versatile: pod sessile or stipi- 

tate, flattened, ovate-oblong or linear, completely de- 
hiscent. Flora Australieusis 2:168 (1864). 

retusa, R. Br. (7. ylatea, eek CoraL Bsn. 
Tall, glabrous or glaucous shrub: Ivs. broadly obovate 
to narrow-cuneate-oblong, sometimes all under roa by ee 

sometimes all over Lin. long, emarginate or mucronate, 
coriaceous: fls. red (or rarely white); ealyx with 4 very 
short, broad teeth, the lowest longest: pod 1Tl.-2 in, 
long. 2088... BUR. DES8s 10859. EL. Bt 
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TENNESSEE, HORTICULTURE IN. Fie. 2479. The 
horticultural products of Tennessee are cre atly diversi- 
tied on aecount of the varied soil and climutie condi- 
tions. A knowledge of the natural divisions of the 

state is essential toa thorough 
undenstanding of its adaptabil- 
ity to the Various branches of 
horticulture. 

The Unaka region, on the 
astern border, contains about 

OO square miles. Some of 
the peaks are over 6,000 feet 
above -level, and the aver- 
age elevation is 5,000 teet. The 
soil is gravelly and thin, but 
contains areas that are fairly 
productive. Apples are grown 
to a limited extent. 

The valley of East Tennessee 
is the next division. It con- 
tains 9,200 square miles and an 
average elevation of 1,000 feet. 
The soils are generally well 
adapted to frui Records | 
taken at Knoxville during a 
period of twenty-six years show 
an average annual rainfall of 
50.92 inches. 

A thousand feet above the 
valley of East Tennessee lies 
the Cumberland Tableland, containing 5,100 square 
wiles, This section for the most part is sterile, the 
soils being sandy and thin. There are, however, arcas 
of land which produce fruits and vegetables of the 
highest quality. The climate is particularly healthful. 

West of the Cumberland Tableland are the Rim- 
lands, or Highlands, which have an area of 9,300 
square miles ‘and an aye ge elevation of nearly 1,000 
feet. This territory possesses a great Variety of soils, 
some of which are highly fertile and well suited to or- 
charding. Numerous streams cut the land into val- 
leys, Which are generally deep and narrow. 

The Central Basin, in which Nashville is situated, 
eontains 5,450 square miles, with numerous elevations 
of 200-300 feet above the general level. The soil is 

srtile and well adapted to small fruits and vegetables. 
The ave annual rainfall at Nashville is 4 inches. 

t natural division is the valley of the Ten- 
eriver. It has an elevation of about 500 feet and 

ap area of 1,200 square miles. 
The Plateau, or Slope, of West Tennessee is the most 

important horticultural region commercially in the 
state. It contains §.$50 square miles and has an aver- 

e elevation of 500 feet. The soils are generally light, 
ertile and easily cultivated, but demand careful treat- 

ment to prevent serious damage by washing. 
The last natural division, the Mississippi bottoms, has 

an area of 950 square miles and an average elevation of 
295 feet. It is little used for horticultural purposes. 

The possibilities of Tennessee for the cultivation of 
fruits and nuts evidenced by the profusion of these 
products in a wild sta Wild strawberries are found 
thoroughly distributed. Blackberries thrive 
where. In favorable localities they attain a ve 

i surpassing in this respect some of the cultiv ated 
Wild blackberries are marketed in large 

quantities in many tions. Red and black raspberries 
grow in most parts of the state: and in some sec- 
tions the best of the wild blackeaps when trans- 
planted to the den, vive better results than any of 

MISSISSIPPI | 
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the cultivated varieties, Wild grapes abound through- 
out the state. Plums ar 1 salso found im profusion; ane 
the Wild Goose Variety is said to lave originated in 
Tennessee. Other wild fruits are dewberries, cher- 
ries, crab apples, Juneberries, pawpaws, persimmons, 
and huckleberries. Of the nuts, chestnuts are most 
plentiful, especially in the hilly and mountainous see- 
tions. The chinkapin flonrishes in East 
Black walnuts are exceedingly numerous. 
in the low sections. oe cud 
white walnuts, are also plentiful, 

Some of the native seedling fruits are highly valued. 
This is especially true of apples, peaches and straw- 
berries. Many well-known varieties introduced from 
other states are not satisfactory. As a rule, the intro- 
duced kinds are not so well adapted to the climate and 
soils as those of local orivin. This fact js becoming 

Tennessee, 
Pecans thrive 

butternuts or 

VERGINIA 

NORTH 

LINA CARO 

wa . 

ALABAMA | GEORGIA 

2479. Map of Tennessee, suggesting main horticultural features. 

Fruit trees succeed throughout the state, but eastern Tennessee (between the mountain 
ranges} is best adapted to large fruits and grapes. The shaded 
in which small fruits and vegetables are grown as field crops for market. 

areas indicate localities 

well established among practical horticulturists. It is 
only a few years since orchardists were planting 
varieties of winter apples originated in the North. 
After repeated failures to get first-class fruit of good 
keeping qualities, they have begun to use native seed- 
ling varieties. Some of them will doubtless be largely 
cultivated in the future. A few native varieties of 
winter apples have guined considerable popularity 
among eommercial orchardists. The fruits of these 
sorts have commanded remunuerative prices in competi- 
tion with app a shipped from the North. Owing to the 
great divers of and exposures in this state, it 
is very Ses to select v aes that are adapted to 
the conditions where the trees are to be planted. The 
fact that a desirable apple has been originated in East 
Tennessee is no proof that it will sueceed well in all 
parts of this political division, On the contrary, it is 

to give good results only in certain soils and on 
ain exposur that are requisite for its proper 

growth and fruitfulness. 
All of the classes of frui 

northern half of the United § 
nessee for home and commercial purposes.  Straw- 
berries are shipped more largely to distant markets 
than any other fruit. The area in peaches is increasing 
rapidly. Summer apples are shipped from. several 
sections. Of the vegetables, tomatoes and Irish pota- 
toes are the most important commercially. The fol- 
lowing counties have been active in producing and 

shipping fruits and v ables: Gibson, Carroll, 
Crockett, Madison, Haywood, Hardeman, Shelby, Hamil- 
ton and Rhea. Peanuts are grown largely in Perry, 
Humphreys, Benton, Decatur, Hie kman and Wayne. 

are peculiarly well 
adapted to rie culture of grapes. This is shown by the 
large exhibits of fine grapes made at the fall hortieul- 
tural meetings. The local markets are well supplied 
with home-grown grapes during their season. 

The following special crops are produced to some 
extent, and are promising for more extensive cultiva- 

s commonly grown in the 
ates are produced in Ten- 
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tion: English walnuts, paper-shell pecans, Paragon 
chestnuts, and Japanese persimmons grafted on the 

R. L. Warts. common persimmon, 

TEN-O’CLOCK. Ornithogalum umbellatum. 

TEN-WEEKS STOCK. Jfalthiola incana, var. annie. 

TEOSINTE is an annual grass of immense value for 
forage in the South. It is very much like maize in gen- 
eral appearance and in the structure of the fis., but 
differs in not forming an ear, the slender jointed spikes 
being free from oue another. By many botanists it is 

considered the original form of maize. It is known to 

catalogues as Redua luctrians, Dur., but is properly 
Buehlena Mericdna, Schrad., for the botany of which 
see B.M. 6414, where the plant is called Buchlana lur- 

urians, The plant is pietured in Bull. 14, Div. of 
Agrost., U.S. Dept. of Agrie., and in Farmers’ Bulletin 
No. 102, from which a few points are here abstracted. 

Teosinte probably produces a greater bulk of fodder 
per acre than any other grass. At the Louisiana Experi- 
ment Station it has yielded the enormous amount of 50 
tons of green forage per acre; this erop was sold in the 

field to dairymen for $2.50 a ton. The plant grows 8-12 

ft. high and tillers freely, sending up 20-50 stalks from 
the same root. One hundred stalks from one seed have 
been recorded. It may be cut several times during the 
season, but nearly as good results will be obtained from 
a single cutting made before there is any 
frost. The stalks are tender and there is 
no waste inthe fodder when dry or green. 
One pound of seed to the acre, planted in 
drills 3 ft. apart and thinned to a foot 
apart in the drill, is recommended. Teo- 
sinte is a native of the warmer portions 
of Mexico and Central America. The 

seed rarely matures north of southern 

Florida. F. LAMSON SCRIBNER. 

TEPHROSIA (Greek, ¢ephros, ash-col- 
ored, hoary; referring to the foliage). 

Leguminosae, Lephrosia Virginiana is a 
hardy perennial herb which grows 1-2 ft. 
high, has many narrow, ashy gray leaflets 
and fis. about as large as sweet peas, yel- 
lowish white, marked with purple. The 2480. 
plant grows in dry sandy soil over a wide 
range in the U. S. and blossoms in June. The race 
are terminal and may contain a dozen fls, each 44-34 in. 

across. This species is offered by colleetors of native 
plants. In spite of the large size of the fls., the species 
is not likely to become a garden favorite, as the colors 

are not pronounced and the flowers are more or less 
hidden amid the foliage. In some English works this 
plant is sometimes rated as half-hardy. 

A much showier species is 7. macrantha, a Mexiean 
shrub 6-10 ft. high, which bears its large purple and 
white fls. to the number of 75 in a diffuse panicle about 
a foot long. It was collected by C. G. Pringle, but it is 
doubtful whether the plant is in cultivation. It would 
be a handsome addition to southern shrubberies. 

Tephrosia is a genus of uncertain limits and of small 
horticultural value. For fuller accounts, see Gray’s 
Manual. B.B.2:292. B. L. Robinson’s revision of the 
North American species in Bot. Gaz., Sept., 1899, pp. 
193-202, and Miss Vail’s revision of the North American 
species of Cracca in Bull. Torr. Bot. Club 22:25, 26. 

Virginiana, Pers. Goat’s Rug. Catrearr. Witp 
Sweer Pea. Hoary Pea. Silky-villous, erect, 1-2 ft. 
high: Ifts. 17-29, linear-oblong. June, July. Dry sandy 
soil, New Eng. to Minn., south to Fla. and Mex, B.B. 

2:292.—Roots long, slender and very tough. W.M 

TERATOLOGY: that part of the biological sciences 
which is coneerned with unusual forms of the whole 
body or any of its organs. These, by comparison with 
the normal forms, are ealled malformations or mon- 
strosities. Malformations among plants are due to a 
disturbance of the ordinary course of the growth and 
development of the organs. Such a derangement of 
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function may be looked upon as disease. The mal- 

formation may be oecasioned by merely local disease, or 
it may be a symptom of general disease. Malformations 
may be brought about (a) by the direct influence of 
external physical conditions; (b) by the action or 
presence of some other organism— plant or animal; (¢) 
by the operation of unknown internal causes. The ex- 

perimental study of the causes of malformations is 

yet in its infancy, and in only a few cases can specific 
explanations of their origin be given. Having once 
ocenrred, malformations may be inherited and the form, 
at first unusual, may be fixed by selection and become 
characteristic of a race. Thus the cockscomb (Celosia 
cristata) shows a hereditary and fixed fasciation; and 

double Howers are so common as hardly to be esteemed 
malformations. 

The distinction between malformation and variation 
is very indefinite. On the one hand, the various forms 
of root, stem, leaf and flower in cultivated plants are 
extraordinary as compared with the wild types from 
whieh they were derived, but having diverged from the 
type by relatively small increments, they are not looked 

upon as monstrosities. 
Suddenness of appear- 
ance, therefore, is one 
of the criteria of mal- 
formation. Even with 
this criterion it is quite 

to distin- 

Extra free pistils of the orange persisting even in fruit. 

guish between malformation and variation, except arbi- 

trarily. When the difference between the ordinary and 
unusual forms is very marked, and particularly when 
the alteration gives rise to grotesque forms, having al- 
tered functions, one speaks of malformation rather than 
variation. Malformations have been found in all 
groups of plants, though they are most noticeable in 
the ferns and flowering plants. A very large number 
have been recorded; Penzig (see below) bas collected 
data of monstrosities in more than 4,000 species, and 
the list has been augmented since the publication of 
his work. Classification of such numerous and dive 
phenomena is a most difficult task and involves an 
extensive technical terminology. Here only a few of 
the more important categories can be mentioned. 

I. ALTERATION IN THE NUMBER AND SIZE OF ORGANS. 
1. Pleiomery is the term applied to the increase in the 
number of leaf-like organs. The number of members 
of a whorl may be increased; or the number of whorls; 
or the number of distributed organs may become 
greater than usnal. Double flowers often show plei- 
omery. Fig. 2003. Extra free pistils of the orange, 
persisting even in the fruit, are shown in Fig. 2480. 
More regular polyearpy appears occasionally in the 

tomato, and constantly in the “two-story” apples (St. 
Valery). It is a fixed race character in the Washington 
or Navel orange, in which it is associated with seed- 
lessness. A similar example of polyearpy is shown at 

Fig. 2481, in whieh the abnormal growth is an exten- 

sion of the axis of growth with additional carpels. 

2. Abnormatly profuse branching of the stem is often 
produced by a fungous parasite. The branches are 
usually irregular and more or less fasciate, producing 
what is called “witch brooms.” These are not uncom- 
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mon on conifers (especially Abies) and some deciduous 
trees. Similar deformations are sometimes due to in- 

sect ageney, or to unknown causes. For example, a 
simple inflorescence may develop flower-clusters instead 

of single flowers, e.g., in the 
common plantain. 

3. Proliferation is continued 
growth of the axis or the de- 
velopment of a branch from 
growing points which usually 
either do not form or remain 
dormant. For example, the 
growing point of the axis of the 

flower is usually obliterated in 
the formation of the pistil, but 
in the pear, apple and. straw- 
berry it frequently continues 
its growth through the flower 
and may even become a leafy 
shoot beyond the fruit.  Pro- 

2481. Another example liferation may also oceur by 

of polycarpy. the continued growth of the 
axis through a compet flower- 
cluster, like the head of Com- 
posite; or by the development 
of branches in the axils of the 
petals and sepals, e. g., in cauli- 
flower, or the rose shown in 

Fig. 2482. Some double flowers are made “extra dou- 
ble" by this sort of proliferation. Proliferous embryos 
have been found in the almond, a smaller embryo lying 
between the seed-leaves of the larger, and sometimes 
a third within the second. They are quite separate at 
maturity. When proliferous branches show a tendency 
to separate easily and to develop roots, or when they 
become bulb-like, so that they reproduce the plant read- 
ily when separated, the plant is said to be viviparous. 

4. By various causes complete non-development of 
organs (suppression) may eceur; or an organ may he 
arrested at any stage of its growth or be dwarfed. 
Correspondingly, extraordinary growth of any part 
(hypertrophy) is common. Arrest or suppression is 
often ascribed to the influence of other organs, but 
these alleged causes are in few cases supported by ex- 
perimental evidence. Thus, it is commonly believed 
that the absence of seeds in the banana and pineapple 
is due to the excessive development of the flesh in 
these fruits, but this is a mere conjecture as yet. Some- 
times spurs and nectarines do not develop. Figs. 2486-7, 

In this case the exeres- 
eence may be considered 
an extension of the axis 
of growth with an added 
whorl of carpels. 

7 

5 

2482. One rose growing out of another (on the left). 

Example of proliferation. 

oF Form, involving no considerable 
change in nature or function of the organs, 

1. Fasciation in stems (Fig. 2483) produces a broad- 
ened and fluted form, often curved in crozier-like fash- 
jon. The apex is furnished with several buds (rarely 
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only one), and the arrangement of the leaves is quite 
anomalous. Fasciation is especially common in rapidly 
growing stems when an abundant supply of both water 
and food is available. Asparagus, dandelion and 

sucker shoots arising from trees after topping or se- 
vere pruning, frequently furnish examples. Although 
the fasciated stem seems to have been formed by the 
early union of several sters, this is rarely the case: 

rather the growing apex develops extraordinarily in 
one (transverse) dimension or organizes several buds 

which grow in unison. 

2. Longitudinal growth in stem parts whieh normally 
remain short leads to the unusual separation of the 
leaves. This is especially noticeable when the oral 
leaves become thereby more or 
less widely separated. This is 
likely to be aecompanied by 
transtormation of the floral into 
green leaves, and sometimes by 

proliferation. 

3. Cnequal growth lengthwise 
produces apparently twisted 
stems, With irregular displace- 
ment of the leaves. Sueh dis- 
placement is especially notice- 
able when it affeets whorled 
leaves, the whorls being 
stretched out into irregular spi- 
rals. Unequal growth in two di- 
mensions by the tissues of a 
leaf produces the “curly” or 
crispate leav characteristic 
of many cultivated plants. Fig. 
AU? (yiip, Na@lcaets 

4. Loeai deformities, such as 
swellings, tubercles and galls 

F various forms, are usually 
due directly to the presence of 
a plant or animal parasite. 
Funei, either inhabiting the 
particular region deformed, or 

more widely spread through the 
plant but forming eproductive 
hodies at the seat of the swell- 
ing, oceasion excessive growth 

of some or all of the tissues. 
The “black-knot "on cherry and 
plum trees, the “plum pockets,” 
the tubereles on the roots of 
clovers, peas and their kin, are 
a few out of the hosts of de- 

formities of this kind, due to 
plant parasites, and known by 
various names. 
Many insects, either in the 

course of feeding on plant 
juices, or by laying eggs on or 
in plants, or by reason of the 
temporary occupation of the 
part by the larval insect, bring 
about the formation of calls of 
various kinds on leaves, stem, or roots. The malforma- 
tions produced are of the most varied shapes. Sometimes 
they are merely the production of an unusual number 
of hairs of special form: sometimes a leaf bulges out 
at one spot to form a deep poeket or pouch; sometimes 
the blade of a leaf is rolled or folded, with or without 
thickening; all degrees of thickening or outgrowths 
are produced, from a slight tumor to a perfectly globu- 
lar apple-gall or even a cylindrical tube-gall; sometimes 
a bud has the number of its seales ¢ Iv inereased to 

form a cone-like gall; ora flower is distorted until its 
nature is almost unrecognizable. The variety of forn 
is almost as various as the insects and plants concerned 
Indeed, the same insect at different stages of its de- 
velopment may produce galls of different sorts on the 
same plant. All orders of true insects exeept the 
Orthoptera and Neuroptera may produce galls, but by 
far the larger number are due to the gall-flies and saw- 
flies of the order Hymenoptera. The gall-apples of the 
oaks, the prickly galls of the rose, the irregular brown 
swellings on eanes of the blackberry, and the smooth 
gall-apples of the willow leaves and twigs are well- 

2483. 

Example of fasciation. 

A branch of Aflanthis 
glandulosus 
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known examples. The gall-gnats among the true flies 
(Diptera) also produce a large variety of malforma- 
tions, of which the cone-like galls resulting from de- 
formed buds of the willow and the goldenrod are best 
known. Plant lice (Aphid) are responsible for the 
large smooth red galls on the petiole of sumachs, and 
for the flattish serrated galls on elm leaves. The fusi- 

2484. Dahlia leaf, illustrating the branching of leaves. 

form galls on stem of goldenrod and asters is caused 
by the larva of a moth. In addition to true insects, the 
mites produce almost as great a variety of galls. pouch - 
galls and leat-rolling being especially conspicuous, The 
cause of these deformities is sometimes the chemical 
stimulus produced by the injection of substances 
("poisons") at the time of egg-laying hy the parent, in 
which case the gall develops around thee £; sometimes 
it is the mechanical stimulus due to movements of the 
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larva, together with the chemical stimulus from its ya- 
rious excretions, in which case the gall develops after 
the hatching of the egg. 

5. Branching of leaves is 
not infrequent, and its cause 
is unknown. “Four-leaved” 
clovers offer well-known ex- 
amples, and the normal num- 
ber of leaflets is often in- 
creased to six or even more. 
Fig. 2484 illustrates leaf- 
branching in the dahlia. 
Branching in the plane of 
flattening, both in foliage 
leaves and petals, has also 
been observed, and the 
branch described as an “out- 
growth.” 

6, Peloria. When usually 
irregular flowers, such as 
those with some spurred or 
saccate petals or sepals, de- 
velop all the parts of each 
set alike, thus becoming 
radially symmetrical, the 

phenomenon is called pe- 
loria. It was first observed 
by Linneeus in Linaria vul- ina 
garis, Fig.2485, and the term u 
peloria, derived from the 
Greek word for monster, 
was given by him. Flowers 
often become pelorice on ac- 
count of changes in their re- 

lations to light, but other causes certainly codperate, A 
reverse change, by which radial flowers become zygo- 
morphic, occurs in many Composite when the corollas of 
disk florets become strap-shaped, as in the cultivated 
asters and chrysanthemums, but no notice seems to 
have been taken of it as a malformation, Sometimes 
all spurs fail to develop. Figs. 2486-7. 

III. TRANSFORMATION OF ORGANS: 7. ¢., alterations 
more profound than those of form, which result in the 
production of organs different from those which 
normally occupy the position; often called metamor- 
phosis. (The term substitution would be preferable at 
present, because non-committal as to processes and 
causes.) It is common to speak of progressive and 
retrogressiv2 metamorphosis, 
but th terms involve as- 
sumptions as to the origin ot 
foliage leaves and floral parts 
which are not justifiable in 
the present state of knowl- 
edge. Transformations occur 
chiefly in the region of the 
flower, though they are not 
found exclusively there. Ex- 
amples are to be found in the 
development of 
leaves or leaf- 
lets as tendrils 
(Fig. 504); of 
sepals as petals; 
and of petals as 
stamens or pis- 
tils. These 
transformations 
are usually more 
or less imper- 
fect. On the 
other hand, the 
pistils and. sta- 
mens often de- 
velop as petals 
(Fig. 367), and 
many double 
flowers owe 
their fulness 
chiefly to such transformations, though other changes 
may cooperate as noted above. Fig. 2488. Petals 
may develop as sepals, bracts, or even imperfect foliage 
leaves, while sepals and bracts frequently become foli 

2485. Toad-flax— Linaria. 
Showing normal and ab- 

normal flowers. Example of 
peloria. 

2486. Lack of spurs in the columbine. 

Compare Fig. 2487. 
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ose. Indeed, all parts of the flower, even to the ovules, 
may appear as green leaves of more or less irregular 
shapes. To this category belong the so-called green 
roses, Which are not uncommon. 

IV. ConorEsceENCcE. The actual union of parts may 
take place in the course of their development, though 
usually the apparent unions are to be explained quite 
otherwise (see Mlower, p. 592), also Fig. 2489 (after 
Dudley). 

The above include only the more common malforma- 
tions, but on aecount of the extreme sensitiveness of 
plants to their environment and their great plasticity, 

all kinds of strange and curious deformities are pos- 

sible. Malformations have little or no signifieanee in 
elucidating the obscure problems connected with the 
historical origins of organs, or with their homologies, 
though many arguments, more ingenious than sound, have 
been based upon them. 

Oe The most important 
general works are the fol- 
lowing: Moquin-Tandon, 
“Eléments de tératolovie 
végétal,” Paris, 1s41; 
Masters," Vegetable Ter- 
atology,” London, 1869; 
Penzig, “Pflanzen - tera- 
tologie,” Genoa, 1890-4; 
in the latter the whole literature to date 

is cited, CHARLES REID BARNES. 

TEREBINTH TREE. 
Lerebinthis. 

See Pistacia 

TERMINALIA (alluding to the leaves 
being borne on the terminus of the shoot). 
Conbretdcew, Nearly 100 trees or shrubs, 
with mostly opposite leaves which are 
sometimes crowded at the tops of the 
branches, giving them a whorled appear- 
anee. The flowers are small and sessile 
green or white, borne mostly in long spikes, 
fect or polygamo-dicecious; petals none; calyx 
tubular and constricted above the ovary, the upper 
part urn-shaped or bell-shaped and 5-lobed ;_ sta- 
mens 10, in 2 series: ovary 1, with a long style, 
l-loculed. The fruit is a compressed winged nut- 

like hody contain- 
ing a large and 
often edible seed. 

Terminalias are tropi- 
cal plants, chiefly 
the Old World. One of 
them, ZL. Catappa, is 
widely cultivated in 

ud countries. Two 
er names have ap- 

pearedin the Americon 
trade: TT. eleqauns, 

which is Polyscias 
paniculata; and VT, 
elliptica, which is un- 
known to the writer 
and which is very likely 
to belong to some other 
genus. 

Catappa, Linn. Tror- 
IAL ALMOND. DEME- 
RARA ALMOND. Myrko- 
BA . Fig. 2490. Tall 
deciduous tree (some- 
times 80 ft.), with 
leaves and branches in 
horizontal whorls or 
layers: lIvs. broadly 
obovate - obtuse, the 
narrow base slightly 
auricled or cordate, 
simple and entire, very 
short-petioled, 6-9 in. 

long: spikes solitary from the axils, not exceeding the 
leaves: fs. greenish white, the upper ones staminate 
and the lower ones perfeet: fr. almond-shaped, 1!% in. 
or less long, 2-edged, indehiscent, glibrons, with a bard 

f 

~~ 
ee 

- 

2487, Normal columbine flower, 
with spurs present. 

ot 2489. Leaves 
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2488. Transformation of organs in a tulip flower, 

shell, containing an edible meat. Asia, but widely cult. 
BLM. 3004.—Cult. in South Florida. Useful both as a 
street tree and for its filbert-Havored nuts. he nuts 
are caten either raw or roasted. Polinge is usually 
brilliant in autumn, As seen in the market, the outer 
brown skin or covering of the nuts is often removed, 
1. Culappa is sometimes called “Olive-Bark Tree.” 
The tree is extensively planted in Porto Rico, where the 
nuts are called “almonds.” Ty EB 

TERNSTREMIA (Christopher Ternstreem, Swedish 
naturalist; traveled in China, died 1745). Lerustraini- 
dcew, About 25 species of tender evergreen trees and 
shrubs mostly native of tropical America, a few being 
native to Asia and the Malay Archipelago. They have 
shining, leathery foliage aud small, white, 5-petaled, 

drooping flowers, which ave solitary or clustered in the 
axils and borne on unbranched peduncles. Other ge- 

neric characters: sepals 5; petals 
connate at the base ; stamens num- 

erous: ovary 2-3-loculed; loeules 
2-ovuled: fr. indehiscent. The 
following species is offered by im- 
porters of Japanese plants. 

Japénica, Thunb. (Cleyera SJu- 
nonica, Thunh.). Small tree or 

shrub, 10-12 ft. high: lvs. alter- 
nate, short-stalked, entire, obovate- 
oblong or oblong, glabrous, feather- 
veined: fls. clustered: berries about 

the siz Japan. 
S.Z. Lidl. W.M. 

This rather showy and 
intevesting evergreen 
shrub of dense bushy 
growth is flourishing 
finely in the writer’s gar- 
den in Florida, in com- 
pany with other choice 
shrubs and trees intro- 
duced into this country 
from Japan and China. 
The Ternstremia grows 
well in light, rich soil 

and attains finally the habit of a small, bushy tree. 
The young leaves have a reddish color, which changes 
to a dark glossy green when reaching their full size. 
My plants, raised from seed in the greenhouse and 
planted out in the garden when about ten inches high, 
have attained a height of six feet in five years. The 
plants have not yet flowered, but they seem to revel in 
the climate of Florida, being neither influenced by the 
occasional frosts in winter nor by the heavy rains in 
summer. In poor soil the color of the leaves has a yel- 
lowish hue, but as soon as they have received their 
share of bone or cottonseed meal they change to a fine 

deep green, H. NEHRLING. 

TERRACE. 

TESTUDINARIA (name explained below). Dioscord- 
ceca. The Horrentor’s BREAD, Tortoise PLANT or ELE- 
PHANT’S Foot, a curious South African plant with a 

great globular yam-like bulb or rootstock which some- 
times attains a diameter of 1-3 ft. and a weight of a 
hundred pounds. Half of this rootstock lies above 
ground and looks something like the back of a tortoise, 
whence the generie name Testudinaria. The popular 
name “Elephant’s Foot” refers to the uncouth and mas- 

and fruits of 
Mitchella 

grown together. 
Natural size. 

Example of con- 
erescence. 

Consult Landscape Gardening. 
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sive appearance of the same thing. From the top of 

the rootstock grows a twining vine which attains a 

height of 8-10 ft., flowers from July to Nov., and dies 

down each season. The plant twines by means of the 

tips of the slender branchlets, It is a weak-looking 
growth to issue from such a 
mighty tuber. 

The inner part of this “bulb” 
has been compared to a turnip for 
texture and color. The Hotten- 
tots used to cut it in pieces, bake 
it in the embers and eat it. Old 
and grotesque bulbs have from 
time to time been brought from 
the Cape as curiosities. A large 

specimen recently sold for $100. 

There are probably no large bulbs 
in the U. S$., but seeds and seed- 
lings are  procurable in this 
country. The plant is of easy 
cultivation in a cool greenhouse. 
No method of propagating by the 
bulb is known. 

Testudinaria is a genus of 3 
species, all South African. It is 
closely related to the important 

genus Dioscorea, differing essentially in the seeds,which 

are Samara-like, having a broad wing at the apex, while 
in Dioscorea the seed is winged all around or only at the 
base. Also the tubers of Dioscorea are all below ground 
and fleshy, while those of Testudinaria are half above 
ground and woody outside. Other generic characters of 
Testudinaria: fls, dioecious; male perianth bell-shaped, 
with a short tube and 6 subequal, oblanceolate seg- 
ments; stamens 6; female perianth smaller: ovary 3- 

loculed; ovules 2in a locule, superposed; stigmas 3, re- 

curved, 2-lobed: capsule rigid, acutely triquetrous. 
Flora Capensis 6:252 (1896-97). 

Elephantipes, Salisb. Rootstock studded with angu- 
lar woody protuberances: stems slender, glabrous, much 
branched: lvs. alternate, suborbicular, 1-2 in. broad, 

entire, bright green or glaucous, mucronate: fls. small, 

inconspicuous, in racemes, greenish yellow or whitish. 
S. Africa. B.M. 1347. B.R, 11:921. W. M. 

TETRADYMIA is a genus of low, rigid shrubs of the 
composite family native to the arid regions of western 
North America. The original species, 7. canescens, is 
the best known. Its heads have only 4 flowers. They 
are yellow and about 4.4 in, long. This plant was of- 

2490. Nut of Tropical 
Almond—Terminalia 

Catappa (x * 

(See page 1785.) 

ered in the East in 1881 for western collectors but has 
no horticultural standing. For a full botanical account, 
see Gray’s Synoptical Flora of N. A. 

TETRAGONIA (Greek, fowr-angled; referring to the 
usually 4-angled fruit), icoidew or Mesembrydcee. 
Herbs or sub-shrubs from the southern hemisphere and 
Japan. Usually decumbent: lvs. alternate, short-peti- 
oled, somewhat fleshy: fis. yellow, green or reddish, 
axillary, apetalous; calyx 3-5-lobed. Only one species 
known in cultivation. 

expansa, Thunb. New ZEALAND Sprnacu. New ZxEa- 
LAND log PLANT. Fig. 2491. A hardy or half-hardy an- 
nnal 3-6 in. high, often spreading 46 ft.: Ivs. triangu- 
lar, larger ones 4-5 in. long by 2-3 in. broad: fls. small, 
yellowish green. New Zealand. B.M. 2362. 
New Zealand Spinach is chiefly useful for furnishing 

greens during the summer when the common spinach 

cannot be grown, It tastes a good deal like Spinach but 
is somewhat tougher as arule. It is grown to some ex- 
tent in California both for man and sheep. It readily 
self-sows, . 

Por an early outdoor crop fresh seed should pe sown 
in rich soilin a warm room early in Januar The seed 
usually requires about 4 we germinate, After 
growing about 2 weeks the s should be trans- 
planted to thumb-pots and about a month later to 4-inch 
pots. Growing vigorously in this condition they will be 
large enough to move into the garden toward the end of 
April, where they should be set 3-4 ft. apart each way, 
and as the plants grow will entircly cover the ground. 
They should be handled with great care in transplant- 
ing, otherwise growth will be so checked that it will 
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require several weeks for recuperation. Again, plants 
should never be allowed to become potbound, as this 
will immediately bring them into flower and fruit and 
thus stunt their further growth, as well as greatly 
shorten their period of productiveness. Well-grown 
plants should be ready for use by June 1 and, if they 
continue vigorous, nearly a peck of greens can be gath- 
ered from each plant once a week until heavy autumn 
frosts. In gathering only 4 or 5 inches of the tip ends 
of the larger plants should be taken. In the South, it is 
usually dwarf, not generally exceeding 6-8 inches, 

The is another and somewhat easier method of 
growing the crop, though a given area will be less pro- 
ductive. Inasmuch as the plant is a hardy annual, 
many seeds which ripen late in autumn will fall to the 
ground and germinate early in spring, though not early 
enough for the plants to be injured by spring frosts, 
These will be large enough for use toward the end of 
June. Annual crops are thus grown on the same 
ground several successive seasons with no care except 
removing old plants and keeping the new ones free 
from weeds. 

For the forcing-house crop, seed should be sown dur- 
ing July in seed-beds where the plants remain until the 
latter part of September, when they should be taken 
directly to the benches and will be ready for use early 

2491. Tetragonia expansa (x !y), 

in November. It is best to set the plants about 18 in. 
apart in benches at least 6 in. deep. No further atten- 
tion is necessary except to give plenty of water, and 
under good conditions a peck of greens will be produced 
once a week on 4 square feet from November to May 
inclusive. A crop may also be grown beneath the 
benehes near the walks, as well as in the grapery bor- 

ders. Space that cannot be used for other purposes 
may thus be utilized to very good advantage, though 
they will not produce as abundantly. 

This crop may also be grown in houses with portable 
roofs by starting the plants during summer in houses 
with the roofs removed, the roofs being replaced on 
the approach of cold weather. The plants will continue 

producing the entire winter and following spring, when 
they should be uncovered and will reproduce them- 

selves in the same manner as the summer crop. 

H. C. Irisa. 
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TETRAMICRA (Greek words, referring to the four 
small divisions of the anther). Orchiddeewe., A genus 
of small terrestrial or epiphytic herbs of slender habit 
bearing racemes With tew pretty ts. produced in spring. 

The erect stems, which are not pseudobulbous, grow 
from a creeping rhizome and bear 1-3 fleshy linear Ivs, 
and a slender but rigid, terminal raceme: sepals and 
petals nearly equal, spreading; labelhun joined to the 
base of the column; lateral lobes large, spreading or 
small, auricle-like, middle lobe large, entire, contracted 
at base, column with 2 wide wings; pollinia 4 perfect 
and 2 imperfect. Six speci ‘sin Brazil and West Indies. 
Culture as for Laelia (p. 872 

bicolor, Rolfe ( Leptotes bicolor, Lindl.). Lys. solitary 
on the short sane semi-cylindric, with a furrow in 
tront, 3-+ in. long: raceme few-fld., shorter than the 
lvs.: sepals and petals white, Hnear-ineurved, over 1 
in. long; Inateral lobes of the lip small, folding over the 
columu: terminal lobe oblong -lanceolate, bright rose, 
with we tip and margins. A pretty plant. B.R. 
19:1625, A. F. 6 Var. glaucophylla, Hook. Lys. 

glancous. BM. « HEINRICH HASSELBRING. 

TETRANEMA (name refers to the four stamens). 
Scrophulariacee, A single little Mexican perennial 
herb, with many nodding purplish flowers crowded on 
the tops of radical scapes, and grown under glass or in- 
doors for its profuse bloom. ‘True stem very short or 
almost none: Ivs. crowded at the crown or opposite on 
the very short stem, obovate or obloug-obovate, shal- 
lowly crenate-dentate: tls. purplish or violet spotted 
with lighter color in the throat; calyx 5-parted, the seg- 
ments narrow and acute; corolla long-tubular, 2-lipped, 
the upper ip emarginate, the lower longer and 3-lobed: 
stamens 4; stigma capitate: fr. a 2-valved capsule. T, 
Mexicanum, Benth., is the only species, Known as the 
“Mexican Foxglove” and formerly as Pentstemon Me.ri- 
canus. The pretty flowers are borne in profusion on 
the summits of slender purple scapes 6-8 in. high. <Al- 
though essentially a summer bloomer, with good care 
it may be made to flower most of the year. It is usu- 
ally regarded as a warmhouse subject, but it makes a 
good window plant and is easy to grow. Plants con- 
tinue to bloom year after year. Prop. by seeds. 

Te Es 

TETRATHECA (Greek, 4celled; referring to an- 
thers). Tremandrdacee, TL. ericifolia is a heath - like 
Australian shrub which grows about a foot high and 
bears in July numerous 4- or 5-petaled pink fls., which 
open only in sunlight. The fls. are borne on slender 
pedicels and are solitary in the axils. This plant is 
eult. in S. Calif., having been introduced about 1900 by 
Mrs. T. B. Shepherd, who recommends it both for out- 
door culture and for pot culture in the greenhouse, and 
adds that the fls. are pink or white, }o-"4 in. across, 
Tetratheca is the largest genus of the family Tre- 

mandracex, of which a short account is given under 
Platytheca. It is an ustralls nh genus of subshrubs 
with red or purple flowers. Eighteen species are dis- 
criminated in Flora Bestest nsis 1:129 (1803). The SNe 
vary greatly in foliage, the lvs. being alternate, whorled 
or seattered, heath-like and entire, or fat and toothed, 
or reduced to minute scales. Generic characters: sta- 
mens apparently in a single series, the anthers continu- 
ous with the filament, 2-celled, or 4-celled with 2 of the 
‘ells in front of the others, more or less contracted 
into a tube at the top: capsule opening only at the 

edge appendaged. 
In European greenhouses all the plants of this family 

are considered difficult of cultivation. They are treated 
like many other Australian heath-like plants, being 
potted in fibrous peat and silver sand and watered care- 
fully at all times. It is said that only soft rain water 
should be used. They are usually propagated by green- 
wood cuttings, but in California the seeds are offered. 

ericifolia, Sm. This species is distinguished from its 
congeners by its lvs., which are mostly verticillate and 
linear with revolute margins. Heath“like, tender sub- 
shrub, much branched and diffuse; sep: us not reflexed: 
ovary with 2 superposed ovules in each locule or rare 
single ovule attached below the top of the locules. Very 
abundant about Port Jackson, N. S. Wales. WwW. M. 
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TEUCRIUM (Teucer was the first king of Troy). 
Lubidte, GeRMANDER. One hundred or more perennial 
herbs or undershtubs, mostly of the Old World, four of 
Which are offered in the American trade. Lys. oppo- 
site, entire or dentate: fs. mostly purple or pinkish, in 
whorls forming a terminal interrupted spike; calyx 
cumpannulate or tubular, more or less equally 5-toothed, 
10-nerved; corolla with lu lower lip, and the upper 
lip very small or split so as to appear to be wanting; 
stamens 4, in 2 pairs, exserted through the split or 
noteh in the short upper lip. The Germanders are 
hardy herbs, with aromatic foliage, suitable for the 

wild garden or rockwork. They are little known horti- 
culturally. 

A. Pls. in distinct 2-6-1712. whorls, forming a lar ter- 
mind tiflorescence. 

Chamiedrys, Linn. One to 2 ft. tall, from a decum- 
beut base, branching, with age becoming woody helow, 
pubescent or villous: Ivs, ovate or oblong, petioled, 

incise-crenate, cuneate at the base, somewhut canescent 
beneath, the floral ones smaller and searcely dentate: 
fis. bright rose, with red and white spots, %4 in. long, 

rather showy, in many 2-6-fld. whorls.  Lurope.— 
good border plant for late summer bloom. 

AA. Fls, solitary or not more than Sat a whorl, form- 
iy a long terminal spike. 

Canadénse, Linn. Erect, 1-3 ft. tall, soft-pubescent 
or canescent: lvs. oblong-ovate to lanceolate, sharp- 
serrate: fis. purple to cream-color, the corolla about by 
in, long, the calyx canescent and the 3 upper lobes ob- 
tuse. Low ground, eastern states, from north to south. 

Mn. 8:97. — Offered by dealers in native plants. Use- 
ful for low grounds and moist borders. In general habit 

resembles a Stachys. 
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AAA. Pls. on opposite arillary I-fld. peduncles. 

friticans, Linn. Shrubby, 2-3 ft., wide-branching: 
Ivs. ovate, obtuse, entire, white- or brown-pubescent 

beneath: fls. on 1-fld. peduncles whieh are shorter than 
the ealyx, blue, forming terminal or lateral clusters. 
Europe.— Recommended for dry places South. Has a 
long blooming season. 

bicolor, Smith. Dwarf, herbaceous, glabrous: Ivs. 

ovate, oblong or lanceolate, obtuse, entire or incised, 

green: fls. blue and white, on axillary 1-fd. peduncles. 
Chile. — Offered in S. Calif. tb 

TEXAS, HORTICULTURE IN. Fig. 2492. The climatic 
belts of the state are distinctly marked and extremely 
different in character, one from another. They may be 
designated as follows: 

The Gulf Coastal Plain. 
2. The East Texas Forest Region. 
3. The Red River Valley. 
4. The Black Waxy Prairies. 
5. The Brown or Chocolate Plains. 
6. The Pecos Valley. 
7. The Rio Grande Valley. 

1. The Gulf Coastal Plain, extending out 50-75 miles 
from the Gulf of Mexico, varies in altitude from a few 
feet along the low sandy beach, to 50 and rarely 100 
feet inland. Its surface in places is timbered with 
live-oak and pine, but mostly it is a level, black-sandy 
prairie. The streams are bordered in’ southeastern 
Texas with timber and undergrowth of many species 
ineluding the grand magnolia, holly, palms and many 
other beautiful flowering trees, shrubs and perennial 
berbs. The rainfall in the southwestern extension of 
this belt is much less than in the eastern, where it 
averages above 50 jaches annually, and the growth and 
cultural conditions vary accordingly. In trucking, 
celery, cabbage, strawberries, tomatoes and melons are 
the leading items. On the southern end of Padre 
Island, near Brownsville, bananas, oranges and pine- 

apples are grown to some extent. Figs flourish every- 
e coast country. The canned-fig industry is 
aud promises to become very profitable. 

Dewberries grow to perfection, and wild varieties are 
marketed in cousiderable quantities. The Le Conte, 
Keiffer and Garber pears do better in this region than 
elsewhere. Some of the Chinese Cling group of peaches, 

a 
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also the Honey and Peen-to types, succeed well, Japan- 
ese pluins, persimmons, and various American and for- 

eign grapes also succeed, the latter requiring to be 
grafted on phyloxera-resistant roots, which are found 
in the numerous wild vines of the state. 

Ornamental horticulture, in all its branches, is here 
characterized by a profusion and luxury of growth in 
foliage and flower of a semi-tropical nature. Ever- 
blooming roses continue to flower most of the winter. 
Broad-leaved evergreen trees and shrubs, known in 
the North only in conservatories, are here seen in all 
well-appointed private grounds and in parks and ceme- 
teries. Cape jasmine hedges, with their dark glossy 
green foliage and pearly white, camellia-like, sweet 
perpetual flowers, are very popular. Commercial plant- 
and cut-flower growers do a good business in the cities 
of Galveston and Houston, During the winter holidays 
they collect from the woods great quantities of long 
(“Spanish”) moss, holly, magnolia, mistletoe, palmetto, 
smilax, ete., and ship to northern cities for decoration 
purposes. In May and June they send to northern 

florists great numbers of cape jasmine and magnolia 
flowers. 

2. The Great East Texas Forest Region lies just north 
of the eastern end of the Coastal Plain, the city of 
Beaumont being situated in its southern extremity. 
Extending westward from the Sabine river on the east 
to the Navasota river on the west, over 150 miles, and 
northward to Red river about 300 miles, narrowing 
somewhat in its northern parts, is one of the grandest 
and richest forests in America. Three species of fine 
lumber pines are most abundant. Numerous oaks, hick- 
ories, elms, maples, beeches, white and black walnuts, 
yvums, poplars, pecans, lindens, magnolias, holly, persim- 
mons, sassafras, and numerous handsome shrubs and 

perennial flowers are found almost everywhere, but 
especially along the streams. The soil is generally very 
sandy, underlaid with red and yellow clay, and well 
adapted to fruits of almost all kinds. The altitude 
varies from 100 to 600 feet. The rainfall is umple—from 
40 to 60 inehes annually—the elimate is very mild, and 
altogether it is an almost ideal land in which to live 
easily and have a very paradise of a home, with a 
moderate activity of mind and body. Owing to the 
great lumber-mill interests, and lack of market facili- 
ties, nearly all horticultural pursuits have been over- 
shadowed until recently. But at Palestine, Tyler, 
Troupe, Longview, Nacogdoches and some other points, 
large commercial peach orchards, berry plantations 
and canneries have been in very successful operation 
for a number of y s and these interests are rapidly 
increasing. Railway facilities are growing, and alto- 
gether East Texas has a very bright horticultural 
future. Trucking of nearly all kinds, and fruit-growing, 
with berries, peaches, plums, apples (especially in 
northern parts), and pears, could hardly ask for better 
natural conditions. Until recently the settlers of thi 
region were almost entirely from the older southern 
states and not v enterprising, yet very sociable, and 
their houses, yards and gardens are of the southern 
type. They earnestly desire enterprising, intelligent 
people from the North and East to take up their excel- 
lent, though cheap lands, and improve them. 

3. The Red River Valley is a long extension to the 

westward—some 250 miles—of the soil, climatie and 

forest conditions of East Texas, excepting the pines, 
gums, and some other trees in its western parts. 

But, as the Red river runs eastward in a broad, deep, 
heavily timbered valley, its southern bluffs, some 5 to 
10 miles wide, enjoy peculiar immunity from late frosts. 
Here apples flourish about as well as in northern 
Arkansas, and peaches have not failed entirely in fruit 
during the twenty-five years of residence of the writer 
at Denison, Texa 

With the exception of a few of the tenderer shrubs, 
everything is grown here as well as in East Texas, and 
apples, grapes and some other fruits grow better and 
acquire higher color and flavor, owing to a less humid 
atmosphere. In this belt belong the cosmopolitan little 
cities of Texarkana, Paris, Sherman, Denison and 
Cainesville, in whieh are found many beautiful resi- 
denees and grounds, many orchards, vineyards, and 
herry plantations. Railway facilities are excellent, and 
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good markets lie in every direction. Trucking is also 
extensive. Cut-flower and general nursery business 
flourish in the places named. The people, coming from 
everywhere, are not at all clannish, but sociable and 
enterprising, with the northern types prevailing and 
northern ideas generally appear in tke architecture 
and gardening, yet fine samples of the southern style 
are not infrequent. ; 

Similar conditions prevail in some parts of the Trinity 
River valley as along Red river, especially about Dallas 
and Ft. Worth; also on the Brazos at Waco, but more 
of the southern type. These three cities nestle in the 
heart of the next great division, 

4. The Black Waxy Prairie Region of Texas lies next 
to East Texas on the west and to the Red River Valley 
on the south, extending west to about 98° and south 
to within 150 to 100 miles of the Gulf, a broken 
irregular arm of the East Texas region extending 
southwestwardly between it and the Coastal Plain, 
This region has an altitude in its southern parts of 400 
to 500 feet and ri in the northwest to 1,000 feet or 
more. The rainfall varies from 50 inches or more in 
its eastern parts to 30 inches in the western parts. The 

foundation is white, chalky lime-rock, the soil very 

black, sticky and exceedingly rich, highly adapted to 
grains, ¢ 2s and cotton, but not suitable for most 

fruits. stone fruits and blackberries do best, 

2 

The 
Onions are largely grown in Collin county, of which 
MeRKinney is county seat. Most shrubbery does well. 
The Bermuda gra: flourishes in Texas wherever 
grass can grow and is the almost exclusive lawn-grass. 
Very handsome yards are made by some of the farmers 
and many who live in the towns and cities; but most 
farmers in Texas have done little or nothing to beautify 
their homes horticulturally. Nowhere is this more ap- 
parent than in the Black Waxy Lands, the home being 
generally surrounded by corn-cribs, stock-pens, cotton- 
bins, and exposed farm machinery. There are splendid 
exceptions to these, demonstrating that very beautiful 
homes can be made even in the black lands of the state, 
where the richest general farming region exists. 

5. The Brown, or Chocolate Plains Region of Texas, 
devoted principally to grazing and small grains, lies to 
the westward of the Black Land Region, is about 200 
miles wide by 600 long, extending from Oklahoma on 
the north to the Rio Grande on the south, running from 
1,000 feet altitude on the south and east to 3,000 feet on 
the west, where it ends suddenly against the cliffs of 
the still higher Staked Plains Region. 

Horticulture is in its infancy in all this vast semi-arid, 
high, rolling prairie country, and can do little without 
irrigation. Yet many wealthy stockmen there have 
beautiful grounds surrounding their homes, and grow 
their home supplies of very fine fruits. Of commercial 
horticulture there yet is none. The same may be said 
of the Staked Plains Region, but its soil is dark rich 
loam, the country almost a dead level, except where 
canons have cut into it, its altitade from 3,500 to 4,500 
feet, its climate dry and very salubrious. Irrigation- 
horticulture in a small way is sustained from driven 
wells, which strike plenty of water at 10 to 30 feet. 
Stoek-grazing is the only commercial occupation. Five 
or six counties northwest from Austin, in the central 
parts of the Chocolate Belt, are very broken, hilly and 
picturesque, well adapted to fruits. Nearly every home 
there is supplied with fruits, but stock-grazing is the 
chief occupation. 

6. The Pecos Valley lies just west of the Staked 
Plains, and east of a spur of the Rocky Mountains. In 
places it is irrigated, as at Roswell and Car sbad, 
N. M., and Pecos City, Texas. Commercial fruit-grow- 
ing is considerable in this valley, especially at Roswell 
and Pecos City. At the latter place is a vineyard of 40 

acres of the vinifera varieties, planted 8 or 10 years, 
doing finely or their own roots and very profitable, as 
the fruit goes to market in northern cities before any 
grapes are ripe in California, 
A vast mountainous and dry plains region extends 

from the Pecos to the Rio Grande, devoted to goats, 
sheep and cattle, yet at Ft. Davis, on a beautiful mesa, 

some 5,000 feet ‘altitude, among mountains 2,000 to 

4,000 feet higher, are a good many very beautiful 
homes, and fruits do finely, as there is sufficient rain- 
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fall and the air is very pure, so that diseases are alnost 
unknown. 

7. The Rio Grande Valley is much warmer in the 
same latitude than the Peeos valley, otherwise the horti- 
cultural conditions are pretty much the same. 

At El Paso and Ysleta, a little way south on the 
Texas side, considerable quantities of vinifera grapes 
of table varieties are grown under irrigation and shipped 
toother Texas and 
to northern cities 
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Western parts of the state the northern and easter 
style of park, cemetery and private grounds decoration 
is mostly copied, as is also the arehitecture. Some 
very creditable examples are seen in Dallas, Waeo 
Austin, Paris, Sherman, Gainesville, Fort Worth and 
other places. 

There are numerous small, and ai few fair-sized 
Nurseries scattered over the state, chiefly in the Red 

in August and 
September. Pears 
and plums are 
also grown to 

some extent. 

Farther down on 
the Rio Grande, 
at Del Rio, Eagle 
Pass and Laredo, 
grapes, figs and 
onious are con- 
siderably grown 
and shipped to 
the larger Texas 
cities and the 
North. The 
grapes are of the 
Old World varie- 
ties, and ripen in 
June; conse- 
quently have no 
competition and 
bring fine prices. 
The conditions 
are such that im- 
mense quantities 
of as fine grapes 
of this class can 
be grown in this 
part of Texas as 
in the best re- 
gions of Cali- 
fornia, and the 
cost of getting to 
market is not 
more than half as 
much. Undoubt- 
edly the triangu- 
lar region be- 
tween San An- 
tonio, Laredo and 
Del Rio will in 
the near future aoe x | 
have extensive POS, b 
commercial vine- ND) 
yards of vinifera th 
grapes, 
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taste in home Cireles indicate localities devoted to grape eulture; black dots to strawher broken 
grounds among horizontal lines indicate areas suitable for apples; vertical lines for peaches. 

the wealthy of 
southwestern Texas, who are chiefly stock-growers and 
merchants, prevails largely. It consists of a plaza, 
or open square in the center of the residence, having 
fountains (where water is to be had abundantly), and 
borders, beds and vases of rare tropical and subtropical 
flowers, shrubs and fruits. Around this highly artistic 
garden the house is built, often of adobe, sometimes of 
stone, cut and carved, in large rooms adjoining and 
opening into each other, all on the ground-floor and one 
large door opening out to the street or small front yurd 
from a big hall, sometimes having grand arches and 
marble columns. No windows are in the outside walls, 
except perhaps in the front, the rooms all being lighted 
from within the plaza. Thus great seclusion is secured 
and a perpetual conservatory scene is had from every 
room. Paved walks, usually covered, run around the 
plaza next the rooms and similar walks cross through 
the plaza. i 

The plaza-park prevails also in the finer hotels, as 
Seen in some at San Antonio; and these, on an enlarged 
seale at various places in the denser parts of the city, 
give a very refreshing appearance. In the central and 

River Valley and eastern Texas, as at Houston, or near 
there, Brenham, Austin, Dallas, MceWKinney, Ft. Worth, 

Denison, Bonham, Paris, Tyler, Gainesville. 
Plant and cut-tlower business is developing rapidly 

in the larger cities. 
Seed business i most entirely commercial or job- 

bing, few being engaged in growing seeds of any kind 
as a business and the supply comes from northern and 
eastern growers. 

The Texas State Horticultural Society, organized in 
1883 or 18s4, is in a Hourishing condition and 

annually with the Texas State Farmers’ Congress, ut 
Colle ition. There are several local horticultural 
societies in the state, and some 40 or 50 Fruit- and 
Track-Growers’ Associations for commercial purposes, 
with one general head to look after fr it rates, dis- 
tribution of products and placing in market. No state 

aid is given to any of the horticultural societies, yet 
during the last twenty-five years great developments in 
the various lines of horticulture have been made. Along 

with these developments have come varieties specially 
suited to the climates and soils, as few of the eastern 

Theets 
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and northern varieties were found adapted, or profitable. 

Some of these varieties that have originated in the 

state are given in the following lists. 

T. V. MUNSON. 

SOME FRUITS THAT ORIGINATED IN TEXAS. 

Apples. 

Aaron Holt, Hamilton, Shirley, 

Bledsoe, eine, Steward, 

Bruce (Bruce’s Jones (Jones’ Fa- Stevens, 
Summer), vorite), Talbot, 

doyle Lineoln, Texas Red, 
Rutledge, Yellow Sweet. 

Peaches. 

Alice Haupt, Evening Star, Pearson, ; 

Barnes, Family Favorite, People (People’s 

Bell (Bell's Octo- Galveston, Cling), 
Philip Horton, 
Ramsey (Ramsey’s 

Governor Hogg, 
Great Llano, 

Bonanzi, Guadalupe, Barly) ty, 

Burnet, Holler, Raisin (Raisin 
Cabler (Cabler's Joe Johnson, Cling), 

Indian), Lone Star, Red River, 

Caruth (Caruth’s Lulu, Rogers, 
Late), Maggie Burt, Rupley, 

Carman, Mamie Ross, Scruggs, 
Chilow, Miss Lolo, Shipler, 
Clara Bruce, Morning Star, Success, 
Coleman, Novemhe Superb, 

Crimson Beauty, Old Al calde, Texas King, 
Dulce, Onderdonk, Texas, 
Early China, Orman, Topaz, 
Early Beauty, Orleana, Vietor, 

Eldred (E dr ea Pansy, Ward. 

Cling), 

Grapes 

Elvicand, Mrs. Munson, 
Fern, th, 
Gold Coin, 
Headlight, Presly, 

H. Jaeger, Rommel, 
Hopkins, R. W. Munson, 
Husinann, San Jacinto, 

Carman, Kiowa, Wapanuka, 

Champanel, Laussel, W.B. Munson, 
Delago, Lukfata, Wetumka, 

Delicious, Marguerite, Xyluta, 
Dr. Collier, Manito, Yamago. 

Pears. 

Alumo. 

Plums. 

African, Golden Beauty, Piram, 
Beauty, Gonzales, Pontotoe, 
Bestofall, Heep, Preserver 
Caddo Chief, Holland, Ragland, 
Captain (Colum- Kanawha, Roulette, 

bia), Lone Star, Sanders, 
Clara, Marianna, Saffold, 
Clark, Mason, Transpar ent, 
Clifford, MeCartuey, Texas Belle, 
Coletta, Minea, Waddell, 

Crimson Beauty, Minland Watson, 
Drenth King, Munson, Wayland, 

Eagle, Nimon, Whitaker, 
Early Red, Nona, Wooten 
Early Sweet, October Red, Yates, 
El Paso, Ohio Prolific, 

Mulberries. 

Spalding, Travis, Victoria. 

Strawberries. 

Parker Earle, Hobson. 

Blackberries. 

Dallas, Robison, Spalding, 
Giant Pet, Jumbo, 

Dewberries. 

Austin- Mayes, Pink, White. 
McDonald. cDona 

R. H. Price. 

THALIA (J. Thalius, a German naturalist, and author 
of Sylva Hereynia, a entalogue of the plants of the 
Harz mountains; died 1588). Scifamindeew. About 7 
species of tender American perennial, stemless, marsh 

THALICTRUM 

herbs with large, long-petioled, often canna-like leaves 
and long scapes bearing large panicles of spikes of usu- 

ally purple flowers. Fls. commonly 2 together in a 2- 
valved spathe; calyx minute; corolla tubular, with 6 
divisions, of which the 3 interior are unequal; style 
thick, spiral; stigma 2-lipped, the lower lip long and 
pendulous: capsule inflated, 1-loculed, 1-seeded, 

A. Plant covered with a white powder. 

dealbata, Fras. Stemless: petioles 1-2 
eanna-like, cordate, ovate, 6-9 in. long: scape terete, 
3-5 ft. high: panicles erect: spikes erect. June-Nept. 
Ponds and marshes, 8. C. and west. B.M. 1690, B.B. 
iL —A fine and stately aquatic when well grown. It 
should be placed in shallow water or in wet soil. 

ft. long: lvs, 

AA. Plant not powdery. 

divaricata, Chapm. Stemless: petioles longer than 
in “. dealbuta: lvs. banana , 1-3 ft. long, oblong- 
ovate: scape 5-10 ft high: panicles 2-4 ft. wide: spikes 
zigzag, pendulous. Sept., Oct. Ponds, Apalachicola, 
Fla.—According to Reasoner Bros., this magnificent 
native ornamental-leaved marsh plant thrives in garden 
soil with cannas and like plants. Does well under culti- 
vation in southern California. F. W. Barcuay. 

THALICTRUM (ultimately probably derived from 
Greek thallo, to grow, but application doubtful). Ra- 
nunculace@#. Meapow Rue. Erect perennial herbs: 
lvs. ternately compound and decompound ;_ stem-lvs. 
alternate: fils. dicecious, polygamous, or perfect in 
some species, rather small, generally greenish white 
or sometimes purple or yellow, borne in a panicle or 
loose raceme; sepals 4 or 5, deciduous; petals want- 
ing; stamens many, showy: carpels usually few, 1- 
seeded. This group includes several forms which are 
well suited for the mixed border and rock garden. The 
robust forms are desirable for the wild garden. Many 
are very hardy, and only the more southern forms of 
those given below are at all tender. Thalictrums are 
valued for their feathery heads of flowers, contrasting 
with their handsome stems and leaves, which are often 
of a purple cast. They may be propagated by seed or 
by division of roots in early spring, just as growth be- 
gins. Any good loamy soil will suit them if well 
drained. 

The latest monograph of the entire genus was pub- 
lished in 1885, by Lecoyer, in Bull. Soc. Roy. de Bot. 
de Belge, where he describes 69 species. In 1886 Wm. 
Trelease published a fine treatment of “North American 
Species of Thalictrum ” in Proce. Soc. Bost. Nat. Hist. 
23:293-304, in which he recognized 11 species and 4 
varieties north of Mexico. His treatment is rather 
closely followed by Robinson in Gray’s Syn. Flora, 1895. 
Since that time at least 10 new species have been de 
seribed—chiefly from Mexico—several of which are by 
J.N. Rose, in Cont. U. S. Natl. Herb. 5:185, Oct. 31, 
1899. All North American forms were treated by the 
present writer in Minn. Bot. Studies, Aug.. 1900. Be- 
sides several native cies, about 5 have been intro- 
duced to our gardens from other countries. 

INDEX. 

Fendleri, 12. 
glaucnm, 4. 
minus, 3. 
occidentale, 11. 
petaloideum, Ly 
polyearpum, 13. 
polygamum, 6. 

adiantifolium, 3. 
adiantoides, 3. 
aquilegifolinm, 7 
Chelidonii, 10. 
Cornuti, 7. 
Delavayi, 10, 
dioicum, 8. 

purpurascens 
purpurcum, 3, 
saxatile, 3. 
sparsiflorum, 2. 
speciosum, 4. 
venulosum, 9. 

A. Ils. perfect. 

B. Filaments widened near the 
anthers: anthers ovate, ob- 
tuse. 

©. Akenes sessile, in a head, 
ovate-oDlOng.. cc... eeeeee 1. petaloideum 

cco, Akenes stalked, widely 
spreading, straight along 

AOrsal MAVGIN veveecceee 
BB. Milaments filiform: anthers 

linear, acute or mucronate. 
oc. Bruits suleate: stigma di- 

lated on one of the 
RILOIE SU Live cn aes Diss 3. minus 

2, sparsiflorum 
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ce. Fruits longitudinally 

veined: stigma terminal, 

minute, not dilated, style 
STOKE Aos.m Wesahasentis gts wee a st 4. glaucum 

AA. Flys. polygamo-diacious, 

B. anthers lincar, mucronate: 
filaments thread-like soo... 5), purpurascens 

BB. Anthers ovate: obluse, fla- 
ments broadened ambove..... 6. polygamum 

Ava. Fis. diwcious, with rare excep 
tions. 

B. Filaments widened above: 
anthers ovate, rather obtuse, 7. 

BB. Filaments thread-like:  an- 
thers linear, acute or mu- 
cronmate, 

c. Mature fruits rather firm 
or thick-walled, not 
greatly flattened, filled by 
the seed. 

bp. Sepals green or greenish. 
E. Blades of leaflets very 

aquilegifolium 

PTDL Ree ea ais hei 8. dioicum 
EE. Blades of leaflets firm, 

BEL VALOUS a ceee oan 9. venulosum 
DDy Sepais pra ples ssawpes ac 10. Delavayi 

ec. Mature fruits less firm, 

thin-walled, 2-edged, 
either flattened or turgid. 

bp, Leaflets very thin. ...... 11. occidentale 
pp. Leuflets firm. 

E. Pistils5-11( rarely 13): 
akenes flattened. .... 12. Fendleri 

EE. Pistils 7-20: akenes 
PGRQ UCD srsaene a tacces Se 13. polycarpum 

1. petaloideum, Linn. Stem round, nearly 1 ft. high, 
almost naked: Ivs. 3-5-parted; Ifts. smooth, ovate, en- 
tire or 3-lobed: fls. corymbose, perfect; sepals white. 
rotund; filaments pink; authers yellow: fr. ovate-ob- 
long, striated, sessile. June, July. N. Asia. L.B.C. 
9:891,—Not yet in American trade lists but well worth 
cultivating. 

2, sparsiflorum, Turcz. Stem erect, suleate, 2-4 ft. 
high, branching, usually glabrous: lvs. triternate, up- 
per ones sessile; lfts. short-stalked, round or ovate, 
variable in size and shape of base, round-lobed or 
toothed: fls.in leafy panicles on slender pedicels, per- 
feet; sepals obovate, whitish, soon reflexed; filaments 
somewhat widened; anthers very short: akenes short- 
stalked, obliquely obovate, flattened, dorsal margin 
straight, 8-10-nerved; styles persistent. N. Asia, 
through Alaska to Hudson Bay, in mountains to Colo- 
rado and southern California. 

3. minus, Linn. (7. purptreum, Schang. ZT. sardtile, 
Vill.). Stems round, suleate, 1-2 ft. high: Ifts. variable, 
acute or obtusely lobed, often glaucous: fls. drooping. 
in loose panicles, perfect; sepals yellow or greenish: 
fr. ovate-oblong, sessile, striated. Summer. Eu., Asia. 

N. Afr.—A polymorphous species in the variation of 
the leaflets. 

Var. adiantifolium, Hort. (7. adiantoides, Hort. T. 
adianthifolium, Bess.). Lfts. resembling those of Adi- 

antum fern.—A form much used and admired. 

4. glatcum, Desf. (7. specidsum, Hort.). Stems 
erect, round, glaucous, 2-5 ft. high: lfts. ovate-orbicu- 
Jar, 3-lobed; lobes deeply toothed: fis. in an erect 
panicle, perfect; sepals and stamens yellow: fruits 4-6, 
ovate, striated, sessile. June, July. 8. Eu. 

5. purpurascens, Linn. (7. purpireum, Hort.). A 
polymorphous species, allied to LZ. polygumum.: stem 
3-6 ft. high, branching above, leafy, pubescent or 
glabrous, sometimes glandular: lfts. larger than in that 

type: fls. in a long, loose, leafy panicle, polygamo-dic- 
cious; filaments narrow; anthers rather long, taper- 
pointed: akenes slightly stalked, ovoid, glabrous or 
pubescent, with 6-8 longitudinal wings; style slender, 
persistent; stigma long and narrow. Canada to Fla., 
West to the Rockies. June-Aug. 

i 6. polygamum, Muhl. Tatt Meapow Rte. Erect, 
3-8 or more ft. high, branching and leafy, smooth or 

113 

THALICTRUM 1791 

pubescent, not glandular: Ivs. three to four times ter- 
nate or terminally pinnate; Ifts. oblong to orbicular, 
bases variable, 3-5 apical lobes: fis. in a long, leafy 

panicle, polygamo-dicecious; sepals white; filaments 
broadened when young; anthers short: akenes ovoid, 
stipitate, 6-8-winged or ribbed, with stigmas as lone, 
which become curled. July, Aug. Low or wet grounds, 
Canada to Fla., westward to Obio. 

7. aquilegifolium, Linn. FEATHERED CoOLUMBINE. 
Fig. 2498. Stems large, hollow, 1-3 ft. high, glaucous: 
Ivs. once or twice 3-5-parted; lfts. stalked or the lateral 
ones nearly sessile, slightly lobed or obtusely toothed, 
smooth, suborbicular:  fls. in a corymbose panicle, 
dicecious; sepals white; stamens purple or white: fr. 
s-angled, winged at the angles. May-July. Eu., N. 

B.M. 1818; 2025 (as var. formoswm). Gn. 47, p. 
307390, p.117.—The old name 7. Corniti, Linn., may be a 
synonyin of this, and if so itis the older name, being pub- 
lished ona preceding page, but Z. Cornati was described 
as an American plant, while 7. aqguilegifoliim is not, As 
the description and old tigure of 7. Cornuti do not 
agree with any American plant, the name may well be 
dropped. Those plants advertised as 7’. Cornuti are 
probably Z. aguilegifoliim or L. polygamum. 

8. didicum, Linn. Rather slender, 1-2 ft. high, gla- 
brous: Ivs. three to four times 3-parted; Hts. thin, 

orbicular, several-lobed or revolute, bases variable : 
fis. in a loose, leafy panicle with slender pedicels, di- 
cecjous; stamens much longer than the greenish sepals; 
anthers linear, obtuse, exeeeding their filaments in 
length: akenes ovoid, nearly or quite sessile, longer 
than their styles, with about 10 longitudinal grooves. 
Early spring. Woods, Labrador to Ala., west to the 
foot of the Rockies. 

9. venuldsum, Trelease. Allied to T. dioieuwm: stem 
simple, erect, 10-20 in. high, glabrous, glaucous, bear- 
ing 2-3 long-petioled Ivs. above the base: Ivs. three to 
four times 3-parted; lfts. short-stalked, rather firm, 
rounded and lobed at the apex, veiny beneath: fls. in a 
shuple panicle, diaecious, small; sepals ovate; stamens 

10-20, on slender filaments; anthers oblong, slender- 

pointed: akenes nearly sessile, 2 lines long, ovoid 
tapering to a straight beak, thick-walled and 2-edged. 
S. Dak. westward and southward in the mountains. 

2493. Thalictrum aquilegifolium (™ 44). 

10. Delavayi, Franchet. Slender, 2-3 ft. high, gla- 
brous: lower Ivs. on long, slender petioles, two to three 
times %-5-parted; lfts. long-stalked, 3-5-lobed, base 
cuneate, rounded or cordate: fis. pendulous, diccious; 
sepals purple or lilac, Ms in, long, equaling the slender 
stamens, anthers linear: carpels 10-12: fr. winged at 
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the three angles, stipitate. Summer. Mts. of E. China. 

BM. 7152. G.C. IE. 8:125.—A close ally of 2. Cheli- 

donii of the Himalayas so much admired in Europe. 

; Well worth introdue- 

tion. 

11. occidentale, Gray. 
Allied to 7%. dioicum, 
which it closely resem- 
bles, but it is more ro- 

bust and taller: lvs. 
glandular -puberulent: 
akenes long, slender, 
thin-walled, 2-edged, 
ribbed, not furrowed. 

12. Féndleri,Engelm. 
Fig. 2494. A variable 
species. Plants 1-3 ft. 
high, rather stout and 

leafy: Ivs. four to five 
times pinnatifid, upper 
stem-lvs. sessile; lfts. 
rather firm, ovate to 
orbieular, usually with 
many shallow rounded 
or acuminate lobes; 
bases variable: fils, di- 
cecious, in rather com- 
pact panicles; stamens 
many, anthers long: 
akenes nearly sessile, 
obliquely ovate, flat- 
tened, 3-4 ribs on each 
face. July, Aug. W. 
Texas to Montana. 

13. polycdérpum, Wat- 
son. Allied to 7. Fend- 
leri: glabrous through- 
out: lfts. long-petioled. 
fis. dioecious, in rather 
close panicles: akenes 
larger, in a dense glo- 

bose head, short-stalked, obovoid, turgid, tapering into 

2494. Thalictrum Fendleri (* 4%). 

reflexed styles. Summer. Sandy streams, Calif. to 
Colambia river. K. C. Davis. 

THAMNOCALAMUS. See Bamboo, p. 127. 

THAMNOPTERIS (Greek, bushy fern). Polypodi- 
dcew. A genus of simple-leaved ferns growing in 
crowns, sometimes united with Asplenium. The elon- 
gate indusia are in parallel rows on the veins of the 
banana-like lvs., often extending nearly to the margins. 
The veins are free below but are united at the apex by 
a transverse intramarginal vein. 

Nidus, Presl. (Aspléenium and Thamnépteris Widus- 
Avis, Hort.). Brrp’s Nesr Fern. Lys. bright green, 
vrowing in a crown, 2-4 ft. long, 3-9 in. wide, the mid- 
rib rounded and usually green. Japan, East Indies. T. 
strictum, Hort. (Asplenéndrium strictum, Hort.), is a 
more slender, upright form said to be a garden hybrid 
between ZV. Vidus and Sclopendrium cerispum. 

T. Australasicum, Hook. Differs from the above in 
its midrib, which is keeled on the back and often black. 
Sometimes regarded as a variety. Australia. 

L. M. UNDERWOOD. 
THASPIUM (name a play upon Thapsia, another 

genus of the same family). (Umbelliferw. MEabow 
Parsnip. A genus of 3 species of hardy perennial 
herbs of eastern North America with ternately divided 
leaves (or the lower undivided), and terminal umbels 
of yellow or purplish flowers. 

atreum, Nutt. Stem branched, 1% ft. high: root-lvs. 
mostly cordate; stem-lvs. ternate; Ifts. ovate to lan- 
ceolate, serrate: fils. yellow. June, July. Var. trifoli- 
atum, Coult. & Rose, with crenate lvs. or Ifts., is a com- 
mon western form. Var. atropurpureum, Coult. & Rose, 
fls. dark purple. The species is of easy culture in any 
ordinary soil. In the wild state the plant grows in at 
least partial shade. Well-grown plants, especially of 
var, atropurpureum, make attractive specimens. 

F. W. Barcuar. 

THEOBROMA 

THEA. 

THELESPERMA (Greek, wart, seed; the seeds are 
often papillose). Compdsite. A genus of about 8 spe- 
cies of annual or perennial herbs, rarely shrubby at the 
base, native to the extra-tropical regions of North and 
South America. They are smooth herbs with aspect of 
Coreopsis, with much cut leaves and long pedunculate 
flower-heads, typically yellow rays and yellow, some- 
times purplish or brownish, disk-flowers. The genus 

may be separated from Coreopsis by the form of the 
involucre, which is in 2 series of bracts with the inner 
series united to about the middle into a cup, while in 
Coreopsis the 2 series are distinct and united only at 
the very base. The seeds, especially the outer ones of 
the head, in Thelesperma are often tuberculate. 

hybridum, Voss (Cosmidium Burridgednum, Hort.). 
Fig. 2495. A hardy annual, 1) ft. high, a hybrid of 7. 
filifolinm and Coreopsis tinctoria, from the latter of 
which it aequires the brown-purple color of its rays. 
Lvs. bipinnately divided into filiform lobes not wider 

than the stem. F. W. Barcuay. 

See Tea and Camellia, 

2495. Thelesperma hybridum (flower X 34). 

THEOBROMA. Commercial Cacao or *Cocoa” is pro- 

duced by trees belonging to the Linnawan genus Theo- 

broma. The estates devoted to its culture are usually 

known as “Cacao plantations” and are largely on the 

increase in all suitable climates, owing to the increased 

demand for the manufactured article in the different 

forms in which it is now prepared for consumption. 

The larger proportion of commercial Cacao is produced 

by Theobroma Cacao, Other species native to central 

America and the West Indies are 7’. pentagona, T. spe- 



THEOBROMA 

To angustifolia and T. bicolor, Theobroma syl- 
tris, Aubl. (7. Martiana, Dietr.) is sometimes re- 

ferred to as a native, but does not appear to have been 
recorded by modern writers for Central America and 
the West Indies. 

Theobroma pentagona is a species which in vigor of 

growth and productive capacity resembles to a very 
large degree the generally cultivated varieties of 7. 
Cacao, but it ditfers in the flowers, in the size of the 

beans, and especially in the shape of the pods. The 
beans are larger in size than those of Z. Cacao, fully 
equal if not superior in flavor, and are capable of being 

worked up in the same way as the commoner species. 
This kind is known on the mainland as “* Alli- 
gator” Cacao, from the fancied resemblance 

of its skin to the hide of an alligator. The 
outside of the pod is soft and easily broken, 
and does not afford such good protection to 
the interior as the harder shell possessed 
by T. Cucao. In Nicaragua 7. Cucao and 7. 
pentagona are grown together, and the pro- 
duce is mostly a mixture of the two species, 
From the presence of Z. pentagon, it is pos- 
sible that hybridization has taken place be- 

tween two species. It has been noted that the 
pods of Z. Cacao produce much larger seeds 
or beans in Niearagua than in countries 
where this species is not grown in company 
with 7. pentagona: and the beans of the two 
species are almost impossible to distinguish 
when cured together. The product of Nicara- 
guan plantations also requires much less time 
for ferinentation than the produce of Grenada, 
Trinidad or Venezuela, some forty-eight hours being 
the usual period, while more than four times that num- 
ber of hours will be required for the proper fermenta- 
tion of the produce of the last mentioned countries. 

Theobroma speciosa is a plant that produces the 
“Monkey Caeao” of the mainland, This is never made 
into market Cacao, as it is very inferior in quality and 
has a disagreeable flavor. The pods are hard, much cor- 
rugated, warted, and of a dirty brown color when ripe. 

Theobroma bicolor is a very distinet species in every 
way. The leaves are large, and in the juvenile stages 
of growth are broadly cordate in form, and only ume 
the mature or oblong form on reaching the third or 
fourth year's growth. The pods are oval, ribbed and 
netted, hard and woody, with an outer shell half an inch 
in thickness whieh can only be eut with a saw. The 
seeds are oval, much flattened, with a dark, hard and 
smooth exterior. The interior is white, and has a some- 
what nutty flavor. They are used’ in sweetmeats in the 
same way as almonds, but cannot be made into com- 
mercial Cacao, suitable for the manufacture of choco- 
lates. This species, though without doubt a true Theo- 
broma, is very widely distinct from any of the varieties 
of T. Cacao which produce commercial Cacao. The 
produce of 7. bicolor is known in some parts of Central 
America by the names of * Wariba,” * Tiger,” and “ Pas- 
taste” Cacao. 7 

Many names have arisen for the varieties of Theo- 
broma Cacao which are in cultivation, as many as forty 

having been listed by a Trinidad cultivator of large 
experien Looking at the matter from a_ practical 
point of view, all these are merely strains of the one 
species, produced by natural cross-fertilization of the 
older types. According to Hart’s *Cacao,” Trinidad, 
1900, there are but three major strains or classes of 7. 
Cacao, respectively, *Criollo,” * Forastero,” and" Calaba- 
cillo.” The type of the first is found indigenous in 
Trinidad and various places on the mainland, its dis- 
tinetive character being its bottle-necked pod, with a 
thin skin and finely ribbed exterior, together with its 
white or whitish seeds or beans, whieh are mild in 
flavor and somewhat rounded in form. 
The characters of * Forastero” are its roughly corru- 

gated or verrucose pod, containing large flattish seeds, 
ofa purplish color. [t is a tree having greater vitality 
than “Criollo,” and gives a much larger crop. “Foras- 
tero” means foreign, and this type is said to have been 
found on the mainland of South America, whence it was 
imported to Trinidad by Arragonese Capuchin Fathers 
about 1757. (De Verteuil, History of Trinidad, 1884.) 
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“Calabaeillo” is the third form, its ehief characteris- 
tics being the vigor of its growth and its small flat and 
strongly Havored bean. By some it is considered as a 

degraded form of Forastero. 
While the above gives a brief sketch of the chief 

characters of the principal types, it must be understood 
that there are varieties intermediate between the forms; 

chief source of 
Chocolate. 

The fruit is 8-12in. long. 
The tree grows from 10-30 
ft. tall. 

in faet, on the majority of estates it is impossible to 
find any two tree wtly alike in all their botanical 
characters, occurring, without doubt, from the unin- 
terrupted cross-fertilization which has taken place. 
Still, each country appears to maintain certain charac- 
ters more permanent than others, and thus seeures for 

itself a name upon the markets of the world. It is 
probable that this is due, in a measure, to the uncon- 
cious preference taken by some to distinetive features 
of the produce by the continuous cultivation of a fairly 
fixed strain which bas arisen. It may also be due in 
some measure to the influence of climate and enviren- 
ment. Certain it is, however, that there are to-day 
strains of Cacao which are possessed of distinctive 
characters, not readily produced by any process of pre- 
paration in places other than that in which they are 
grown, <A fine set of illustrations of varieties common 
to different countries has lately been published in a work 
by Dr, Paul Preuss, who recently traveled in Cacao-pro- 
ducing countries on behalf of the German government. 

These different brands are bought by manufacturers 

and blended to suit their particular market, but there 
are certain kinds possessing special flavor which are 
readily sold at high value. The value of the commercial 
product fluctuates and the price rules considerably 
lower than some years ago. Whether this results from 
increased production or from a deterioration in the 
quality cannot be ascertained. It is clear that if eulti- 
yators grow Caeao for seed without regard to the best 
rules of selection, the quality must deteriorate. What 
mitigates this fact is that all the Cacao world has, up 
to a recent date, followed the same practice. The pro- 
cess of grafting, to which the Cacao tree readily sub- 
mits, as was recently proved in Trinidad, will enable 

operators to make large fields of the choicer varieties, 

and it may be confidently expected that in a few vears 
au great improvement will be shown in the various 
grades placed upon the market. But little Cacao is 
manufactured in the countries where it is grown, except 
for home use, and then eenerally in a erude manner. 

Choeolate is the term used for sweetened and hardened 
preparations of the roasted and ground Cacao bean, with 
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the larger proportion of the original fat retained, while 
the so-called “Cocoa” preparations are the same ma- 
terial in fine powder, sweetened or unsweetened, but 
with the greater proportion of cue Cacao fat extracted. 
This fat, when clarified, is a pure white substance, 
almost as hard as beeswax, and is used in many phar- 
maceutical preparations. Chocolate and Cocoa are both 
made from the beans or seeds of Theobroma Cacao and 
1. pentagona, and only differ in the method of prepara- 

tion. 
The word “Cocoa” is a market corruption of the 

original Spanish “Cacao,” which was adopted by Tourne- 
fort as a generic name but has since been displaced 

by the Linnean Theobroma. J. H. Harr. 

THEOPHRASTA (Theophrastus was a Greek natural- 
ist and philosopher, 370-285 B.C.). Myrsindcee, Ac- 
cording to Bentham & Hooker, this genus has but a 
single species, Z. Jussieu’, of San Domingo. J. De- 
caisne, in Annales des Sciences Naturelles for 1876 
(ser. 6, Bot. 3) contrasts three species. Pax, in Engler 
& Prantl’s “PHlanzenfamilien,” written later than either 
of the above, recognizes four species. Five names 
oceur in the American trade, only one of which is a 
true Theophrasta according to either of the above 

authorities. This is 7. Jussieu’. Three of them are 
to be referred to the related genus Clavija, and one (7. 
imperialis) is now regarded as a species of Chryso- 
phyllum (of the family Sapotacew). The chief technical 
differences between Theophrasta and Clavija are in the 
fHowers and fruits. In Theophrasta the corolla is cyl- 
indrieal and shallowly 5-lobed; staminodia attached on 
the base of the corolla: fr. large and many-seeded. In 
Clavija the corolla is subrotate and deeply 5-cleft; 
staminodia attached on the tube of the corolla; fr. 1- 
many-seeded. Theophrasta itself includes a glabrous 
shrub with ereet, nearly simple stem, the simple lvs. 
erowded at the ends of the branches, the fis. large, 
white, in racemes. The fls. are perfect and gamopeta- 
lous; calyx and corolla with 5 divisions that are imbri- 
eated in estivation, the corolla bearing a corona in the 
throat; stamens 5, fixed at the bottom of the corolla- 
tube; pistil one, with short style and capitate stigma. 
Fr. fleshy and apple-like, many-seeded. The species 
referred to Theophrasta in the American trade are 
handsome large foliage plants for warmbouse culture. 
An allied genus is Jacquinia, which see. 

The following cultural note is probably applicable to 
the various species cultivated under the name of Theo- 
phrasta: According to T. Baines in Gn. 1:395, 7. im- 
perialis is of easy culture, enduring a winter tempera- 
ture of 45° without injury but making the best growth 
with 70° night temperature and 10° rise during the day. 
It has the objection of being almost impossible to root 
from cuttings. A plant that has become too large may 
have part of the top cut off and all the buds removed from 
the stem down to within a few inches of the ground, 
which operation causes the plint to sprout from the 
base. One only of the sprouts should be left; when it 
is well started the old stem may be cut down and after 
waiting until a little more growth has been made the 
plant should be taken from the pot, and be cleaned of 
soil and dead roots and repotted. 

A. Juice milky. 

imperialis, Linden (properly Chrysophgllum impe- 
ridle, Benth.). Lys. obovate-oblong to oblong-oblanceo- 

late, 3 ft. long on large plants: fls. yellowish green, 
small, in pediculate clusters on the lower branches: fr. 
5-angled, nearly globular, 1-2 in. thiek. Brazil. B.M. 
6823. I.H. 21:184.—This species has been cultivated 
since the middle of the nineteenth century as Theo- 
phrasta, but upon flowering in European gardens was 
found to belong to Chrysophyllum, a genus of the fam- 
ily Sapotacee. 

AA. Juice not milky, 

B. Corolla mostly deep but the limb shallow -lobed: 
fr, many seeded (Theophrasta),. 

c. Trunk or stem not spiny. 

Jussietii, Lindl. Lvs. linear-spatulate, about 114 ft. 
long and about one-sixth as wide, obtuse, strongly 

spinose-dentate, with black-tipped teeth, the midnerve 

THERMOPSIS 

very strong and the secondary ones confluent at the 
margins: inflorescence racemose, the racemes axillary 
and loose-fid.: fls. rather long-pediceled, bracteate, the 
calyx-lobes ovute and erose-dentate, the corolla tubular- 
campanulate, white, the corona annular and entire, 
San Domingo. G.C. III. 2:429.—It is not known to the 
writer whether the plant in cult. in this country under 
this name belongs to this species or one of the two fol- 
lowing. 

fusca, Decne. (7. Jussivi, Hort.). Stem simple, with 

ash-gray bark: Ivs. linear or linear-spatulate, 18 to 20 
in. long and about 2 in. wide, obtuse, varying from 
nearly entire to repand-denticulate to strongly spinose, 
midnerve strong and tawny red at the base, the secon- 
dary nerves confluent at the leaf-margin: inflorescence 
paniculate or racemose, the racemes short and densely 
fld.: fils. on slender pedicels, bracteolate, the calyx- 
lobes orbicular and ciliolate, the corolla urceolate-cam- 
panulate, dull brown, the corona 5-lobed. Probably 
West Indian, but the species founded on cult. speci- 
mens.—The name 7’. fusca is not known to occur in the 
American trade. 

ce. Lrunk spiny. 

densiflora, Decne. Stem with black spines, the bark 
brownish: lIvs. linear-oblong, 14-16 in. long and 2-2% 
in. wide, coarsely spinose-dentate, the secondary veins 
numerous and crowded and somewhat pellucid: in- 
florescence terminal and corymb-like, compact, the 
branches 5-6-fld.: fls. short-pediceled, campanulate and 
white, the calyx-lobes ovate and somewhat ciliate and 
equaling the corolla-tube, the corona 5-lobed. San Do- 
mingo. B.M. 4239 (as 7. Jussiei).—The name 1. den- 
siflora is not known to occur in the trade. 

BB. Corolla mostly shallow and deep-lobed: fr. often 
I-few-sceded (Clavija). 

c. Leaves obtuse. 

macrophylla, Hort.( properly Clavija grdndis, Deene.). 
Lys. large, arcuate, obovate -spatulate and obtuse, en- 
tire or sinuate-repand; petiole thick and dark violet, 
the secondary nerves slender and simple or forked: 
fis. orange-yellow, in short, erect racemes; calyx-lobes 
orbicular and nearly glabrous, the corona 5-lobed. Bra- 
zil. B.M. (as Clavija macrophylla) 5829. 

cc, Luvs. acute. 

longifolia, Jacq. (properly Clavija orndta, D. Don), 
A tender tree, often 20 ft. high: lvs. crowded, subver- 
ticillate, oblong-spatulate to lanceolate, narrowed at 
the base, mucronate, spinosely dentate, 1-114 ft. long, 
about 9 in. wide: racemes 4-10 in. long, usually pendu- 
lous: fils. fragrant, satfron-colored. Peru. B.M. 4922. 
B.R. 21:1764. 

latifolia, Willd. (properly Clavija latifolia, C. Koch). 
A tender tree: lvs. oblong, petioled, narrowed at both 
ends, mucronate-serrate: racemes erect. W. Indies 
The species seems to be imperfectly known to botanists. 

L. H. B. 

THERMOPSIS (Greek, lupine-like). Lequmindse. A 
genus of about 15 species of perennial herbs native to 
North America and northern and eastern Asia. They 
are erect plants with large, 3-foliolate, stipulate leaves 
and showy yellow or purple flowers in terminal or axil- 
lary racemes. The following species are all handsome 
hardy perennials bearing yellow flowers in early to late 
summer. They are not particular as to soil or position, 
but do best in a deep, light, well-drained soil. They 
are generally deep-rooted plants and endure drought 
very well. 

Propagation may be effected by division, especially 
in JZ’. montana, T. fabacea and TL. rhombifolia, which 
spread extensively by the root, but in general the better 
way is by seed, although the seed is rather slow to ger- 
minate and should be sown as soon as ripe or in the 

spring with some heat. 

A. Pod strongly recurved. 

rhombifdlia, Richards. Plant about 1 ft. high, 
branched: Ifts. usually oval or obovate, %-1 in. long: 
fls. in a compact spike: pod glabrous. June, July. 
Western states. B.B. 2:265. 
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ad. Pod straight or only slightly curved at the apex. 

B. Plant 3-5 ft. high. 

Caroliniana, M. A. Curtis. Stem stout, smooth, sim- 
ple: lvs. long-petioled; lfts. oboyate-oblony, silky be- 
neath; stipules lirge, clasping; raceme 6-12 in. long, 
erect, rigid, many-fld.: pod 2 in. long, erect, villous and 
hoary. June, July. Mts. of N.C. 

BR. Plant 1-3 ft. high. 

ce. Stipules longer than the petiole, 

montana, Nutt. Plant 1's ft. high, somewhat silky- 
pubescent: Ifts. oblong-obovate to oblong, 1-3 in. long: 
tls. in lor spikes pod straight, ereet, pubescent. 

May, June. Western states. B.M. 3611. B.R. 15:1272 
(both erroneously as ZL. fabaced). Sometimes called 
“Butfalo pen” in the west. 

co, Stipules shorter than the petiole. 

pv. Racemes arillary, 

fabacea, DC. Resembles 7. montana and has possibly 
been confounded with itin the trade. Lt differs in hav- 
ing more spreading pods and larger and more com- 
pressed seeds. May, June. Siberia. 

pp. Racemes terminal. 

mollis, M. A. Curtis. Stem erect, branched, 2-3 ft. 
high, pubescent: Ifts, obovate-oblong, 1-2 in, long: ra- 
ecemes 6-10 in. long: pod slightly curved at the end, 
2-4 in. long. May-July. Va. and North Carolina, 

T. Cashmeriana, Hort. Saul, does not appear to be known to 

botanists. J.B. Keuuer and F. W. Barcuay. 

THESPESIA (Greek, divine; application doubtful). 
Malvdacee, A genus of a few species of tall trees or 
shrubs native of tropical Africa, Asia and the islands of 
the Pacitie They have the aspect of Hibiscus and may 
be distinguished by the confluent stigmas, more woody 
eapsule and the obovoid compressed seeds. 

populnea, Soland. A small tree with the younger por- 
tions covered with peltate scales: Iws. long-petioled, 

ovate, cordate, acuminate, 3 in. across: fis. axillary, 
3 across, yellow. Trop. Asia, Africa and the 2-3 in. 

islands of the Pacifie.—Cult. in S. Calif., where, aceord- 
ing to Franceschi, it succeeds only in warm and moist 
locations. He also notes the fls, as varying from yellow 

to purple. BE. W... BARCLAN: 

THEVETIA (André Thevet, 1502-1590, a French 
monk who traveled in Brazil and Guiana and wrote a 
book on French Guiana in which the plant is mentioned ). 
Apocyndcew, A tropical American genus of about 7 
species of tr or shrubs with alternate, l-nerved or 
lightly penniveined leaves and rather large yellow 
flowers in terminal few-flowered cymes. 

Thevetia nereifolia, the Yellow Oleander of Florida 
gardens, is a very ornamental small evergreen shrub, 
growing luxuriantly in rich, sandy soil, not too moist 
and not too dry, ultimately attaining a height of 6 to 8 
feet and almost as much in diameter. The foliage is 
abundant, light glossy green aud reminds one of the 
oleander, but the Ivs. are narrower. The pale yellow 
flowers are abundantly produced. The fruit, which is of 
the size and somewhat of the form of a hiekory nut, is 
regarded as poisonous by the negroes. The Thevetia 
ean stand a few degrees of frost, but it was killed out- 
right on February 7, 1895, when the thermometer weut 
down to 18° F. If banked with dry sand in fall it does 
not suffer much, though the top may be killed. 

A. Les, 8-10 in. long, about 2 in. wide 

nitida, DC. A tender shrub: Ivs. 
acuminate, margins revolute: fls. rather large; 
white, with a yellow throat. West Indies ; 
southern Calif. 

oblong-laneceolate, 
corolla 

eult. in 

AA. Dus. 9-6 in. long, less than yin. wide, 

nereiflia, Juss. Known locally in Florida as” Trumpet 
Flower” and incorrectly as “Yellow Oleander.” A ten- 
der shrub: Ivs. linear, shining, margins revolute: 
As, about 3 in. long, yellow, fragrant. West Indies, 
Mexico, B.M. 2309 (as Cerberu Theretia).—Cult. in 
S. Pla. und 8. California. 

F. W. BarcLay and H. NEHRLING. 
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THIMBLEBERRY. Rubus vecidentalis and odoratus. 

THINNING FRUIT. All fruit grows larger and het- 
ter, and often becomes more highly colored, other things 

being equal, when it has an abundance of readily avail- 
able food. The supply of erude food materials is 
increased by allowing room enough to each plant and 
by enriching the soil and keeping it sufficiently moist, 

The plant may set so many fruits, however, that it can- 
not possibly wall of them to luge size even though 
an abundant supply of crude food material is readily 
available. The leaves build up the crude materials 
taken from the soil and air into organie conipounds 
which the plant must have to sustain its life and sup- 
port its growth, Fruit-growers often fail to recoenize 
that the fruit depends upon the leaves most directly 
connected with it for elaborated food, which alone can 

nourish it. It is nevertheless true; and for this reason, 
even when there is no crop on the rest of the tree an 
overloaded branch needs to have its fruit thinned to 
secure the highest possible number of fine large fruits. 

By reducing the number of fruits the proportion of 
elaborated food for those which remain is increased. 
Sometimes checking the too vigorous growth of the 

vegetative parts is also resorted to for the same pur- 
pose. The latter practice is properly con- 

sidered under the subject of Pruning; 
the former may be treated under the 
topic of Thinning Fruit. 

In its broad significance Thinning Fruit 
includes not only picking off some of the 
immature fruit, but also any pruning of 

bearing wood to reduce the number of 
fruits which a plant is allowed to produce. 

Such pruning is usu- 
ally done when the 
plant is in a dor- 
mant condition, It 
may be performed on 
grapes in autunin as 
soon as the leaves 
fall. It is then easy 
to cover the vines if 
winter protection is 
needed. The more 
hardy orchard fruits 
may be attended to 
at any time when the 
leaves are off; the 
more tender kinds 
should he left till the 
severities of winter 
have passed, so that 
the amount of bear- 
ing wood whieh is 
taken off may be 
varied in proportion 
to the loss of fruit- 
buds by winter in- 

(Drawn from photographs and 
reduced to +3 natural size.) The 
large separate fruits indicate the 
relative gain in size in thinning f = 
plums. The right-hand twig shows jury. The work OF 
relative stage of development at peaches and apricots 
which peaches should be thinned; i thus sometimes 
the twig at the left indicates rela- deferred till the trecs 
ee between thinned bloom, or eu later. 

: The sooner a fruit 
ean be relieved from 

struggling with other fruits for its food the better its 
chances are for reaching extra large size. It is, there- 
fore, best to reduce the amount of bearing wood hefore 
the blossoms open, as much as can safely be done, 

Perhaps a method of thinning orchard fruits by treat- 
ing the open blossoms with some spray mixtnre may 
eventually be perfected. This would give the fruit the 
advantage of an increased food supply from the time 
the blossoms opened. It is known that such treatment 
may prevent the setting of fruit. It remains to demon- 
strate whether by a judicious use of this method the 
setting of fruit too abundantly may be prevented. If 
this can be done successfully, much labor in thinning 
by picking off immature fruit might be thus avoided. 

To avoid the extra labor which would be required by 
thinning immediately after the fruit sets, it is custom- 
ary to defer the work till the weaker fruits drop. 
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Very often the mistake is made of deferring it too 
long. The labor spent in late thinning is usually 
wasted so far as improving the grade of fruit is con- 
cerned. Although the yield is thus lessened, the ripe 
fruit generally averages but little if any larger than 
unthinned fruit. 

No definite rule can be given as to the amount of 
fruit to be left in thinning. This should be determined 

THINNING FRUIT 

according to the environment, vigor and productive 

habits of the plant. Generally speaking, fruits should 

* peisatres 
2498. The results of thinning Japanese plums. 

be thinned so that those which are left are separated 
from each other by a distance of at least three times 
the diameter of the largest fruits at maturity. Under 
irrigation, or where a constant plentiful supply of soil 
moisture ean be depended on, the number of fruits 
which the plant may be allowed to bear is much greater 
than, in some cases even twice as great as, the same 
plant could bring to large size if it were located on 
drier soil. Fig. 2497 shows the stage of development 
of peaches for early thinning and indicates the per- 
centage removed and distance apart of those which are 
left. 
Immature plants should not be allowed to bear a full 

erop. It is generally best that the plant carry but few 
fruits for the first crop. Afterwards it may be burdened 
more heavily, till finally, when a vigorous mature plant 
is developed it may safely bear a full crop. In con- 
sequence of overbearing, iMimature plants are often so 
weakened that they are easily winter-killed; or they 
may be left in an unthrifty condition from which they 
do not recover in several years if at all. In thinning 
fruit on immature plants, the natural ability of the 
plant and the influence of environment should be even 
more carefully considered than with mature plants. 
This work requires skill and good judgment, which ean 
only be aequired by experience, study and careful 
observation, 

The question of what kinds of fruit it is best to thin 
should be considered briefly from the standpoint of the 
commercial grower. If the markets which are acees- 
sible do nof pay more for the better grades of fruit 
there can be no profit in thinning except in preventing 
the breaking down of the tree by heavy crops and, 
possibly, from increasing the tendeney to annual bear- 

ing. The erop of thinned fruit may sometimes exceed 
the measure that the unthinned fruit would yield, but 
not cnough to pay for the cost of thinning if the erop is 
sold at no advance in price over unthinned fruit. 

Where fancy prices are obtained they are brought by 
evenly graded packages of the larger specimens. Varie- 
ties which at their best run small or medium size do 
not usually pay for thinning. It does not pay, for in- 
stance, to try to inerease the size of Damson plums hy 
thinning them. Plums like Lombard or Burbank, which 
have medium to large fruit, may pay for thinning. 

Lower branch not thinned. 
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Fig. 2497 shows the improvement in size attained by 

thinning the Burbank. Those plums which at their 
best produce very large fruit, such as Wickson, Dia- 
mond and Guii, usually give better returns for thinning. 
With all kinds of fruit, thinning may be expected to 
return most profit when practiced on varieties well 
adapted for fancy trade. 

An exceedingly heavy crop of fruit may so exhaust a 
tree that it either fails to fruit the next year or pro- 
duces less than an average crop. Such a result js 

more often seen with some kinds of 
fruit than with others, and different 
varieties of the same kind of fruit may 
vary much in their natural tendencies 
in this direction. By judicious selee- 
tion of varieties and by skilful man- 
agement much may be done towards 
securing more regular bearing and 
more abundant crops. Thinning fruit 
has a place in the management of the 
commercial fruit plantation, along with 
the maintenance of soil fertility, til- 
lage, pruning and spraying. li is a 

iwnistake to depend on thinning alone 
for results which may with difficulty 
be obtained by all these methods com- 
bined. In some careful experiments 
vigorous, mature, well-nourished trees 
on which the fruit had been systemati- 
cally thinned annually, bore no more 
regularly than corresponding trees on 
which the fruit was not thinned. In 
other cases the beneticial effects of 
thinning were unmistakably apparent 
in somewhat increased fruitfulness the 
following season. The profit from 
thinning fruit in any one season comes 
largely from the increased amount of 

the better grades of fruit which are obtaincd by the 
process. The yield the succeeding year may or may not 
be greater because the fruit was thinned. 

8. A. Beacu. 
Thinning Fruit has now come to be an established 

horticultural practice with those who eater to the best 
markets and aim at the highest ideals in fruit culture. 
Thinning assists the grower in securing several results, 
chief among which are the following: (1) in maintain- 
ing the vigor of the tree; (2) in producing fruit of 
maximum size, appearance and quality; (3) in securing 
annual crops instead of alternate, and (4) in preventing 
the spread of parasitic diseases. 

It does not pay to thin all classes of fruit. Only 
early or fancy varieties of apples will reward the culti- 
vator for the expense and labor of thinning, though 
it usually pays to pick the earliest varieties succes- 
sively, removing the largest and best colored specimens 
first, which in effect is a process of thinning. Standard 
pears are to be classed with apples; dwarf pears are 
partly thinned by winter pruning, and partly by the re- 
moval of surplus fruit in summer. Stone fruits pay for 
thinning more amply than other kinds. Peaches and 
plums may be thinned by winter pruning, but this is 
often inadequate. Our best peach-growers now thin to 
6 and 8 inches apart and find that when this is coupled 
with high culture the results are usually satisfactory. 
Whether it will pay to thin plums or not will depend 
upon the variety and the market. The Japanese varie- 
ties are much improved in appearance and quality by 
judicious thinning. The larger varicties of the domes- 

ticas may under favorable circumstances be profitably 
thinned, but the wisdom of thinning the smaller varie- 
ties of natives and domesticas must be determined by 

the individual grower. Many varieties have a tendency 

to overbear ; these should be thinned in the interest 
of the health and vigor of the tree. Grapes respond 
to thinning by increased size of bunch and berry, but 
there is little or no money in the operation, except 
where the fruit is grown for a very special market or 
for exhibition purposes. Thinning the grapes should 
be accomplished by close winter pruning. Strawberries 
are thinned by special methods of culture, such as 

growing in hills and narrow matted rows. The way In 
which the operation is performed varies somewhat with 





Prominent American Horticulturists Plate XLI. 



THINNING FRUIT 

Sometimes small shears are employed, but 
asa rule the fingers and thumbs of an active man are 
the most effective instruments available. | Practice 
gives deftness. Eight to ten mature peach trees 
coustitute a day's work. As to time, while it is) im- 

portant to thin early in the season, experience has 
shown that much labor is suved if the work is deterred 

until the “June drop” or first drop after the setting of 
the truit oceurs. After this, thinning should be done 

promptly. Joun CRAIG. 

the fruit. 

Cotton T. See 
Golden T. Nce 

THISTLE. Blessed T. See Curbenia. 
Onopordon. Globe T. Sce Hehinops. 

Scolynus. Scotch T. See Onopordon. 

THLADIANTHA (Greek, fo crush and flower: the 
author of the geuus is said to have mamed it from 
pressed specimens). Cucurbitdcea, A genus of 4 spe- 
cies of tender, dicecious, herbaceous vines with tuberous 
roots, usually ovate-cordate leaves and axillary, yellow 
flowers. The genus is native of southern and eastern 
Asia and the island of Java, Male fls. solitary or ra- 
cemed; calyx-tube short, bell-shaped, the bottom shut 
by a horizontal scale; segments 5, lanceolate; corolla 
bell-shaped, 5-lobed, the Jobes revolute half way down; 
stamens 5: female fl. with calyx and corolla of male; 
ovary oblong; style 3-cut: seeds many. Thladiantha 
has recently been offered in this country under the 
name of Golden Creeper. 

dubia, Bunge. A tall climber with light green foliage 
and numerous yellow bell-shaped flowers: mate fs. soli- 
tary in the axils without bracts: fr. ovoid-oblong, about 
2in. long, red: seeds black, smooth. Summer. N. China. 
G.C. IIL. 28:279. B.M. 5469 (male fl. only).— According 
to R. I. Lynch, in Gn. 56, p. 518, the plants are of easy 
cultivation and by planting both sexes and artificial 
pollination the fruit may be grown. He further states 
that the root-tubers are without buds but form buds 
just before growth commences, as does a root-eutting. 

According to Danske Dandridge, the plant is hardy in 
W. Va., inereasing rapidly by tubers and becoming a 
pest when planted with choicer plants. 

F. W. Barcuay. 

THLASPI (Greek, crushed; referring to the strongly 
flattened pods and seeds). Cruefferw., A genus of 25-30 
species of annual or perennial herbs, mostly from the 
temperate and alpine regions of the northern hemisphere. 
Mostly inconspicuous plants with radical rosettes of 
leaves and leafy scapes of small white, rose or pale 
purple flowers. T. arvénse, Linn., known as PENNY 
Cress, is a naturalized annual weed from En., 4-12 in. 
high, simple, with terminal clusters of small flowers; 
sepals greenish; petals white. T, alpéstre, Linn.. is a 
perennial species native of the Rocky Mts. An early- 
flowering alpine plant of a tufted habit, variable but 
usually 2-4 in. high: sepals purplish; petals white. 
Has been offered by collectors and is a neat little rock 
plant aut should be given shade and a cool, moist soil. 

Ve 2 It differs from the European 7. alpestre, 
but aie not by any good specifie character. 

F. W. BARCLAY. 

THOMAS, JOHN JACOBS (Plate XLI), one of the 
three pomologists who may be said to have created the 
science in this country (the others being Patrick Barry 
and the elder Downing), was born January 8, 1810, near 
the lake in central New York—Cayuga—on the shores 
of which he passed his life;,and died at Union Springs, 
February 22, 1895. He was much more than i pomolo- 
gist, his studies covering ne sarly every branch of rural 
industry except the breeding of live stock, and his 
labors in the direction of adorning the surronndings of 
country life entitling him to rank in that department 
with the younger Downing. Two of his works, “Farm 
Implements and Machinery,” and the series of nine vol- 
umes called *Rural Affairs,” deal with the practical 

i day matters of life on the farm in a manner at 
once pleasing and original, there being nothing that 
could quite fill their place in the whole range of onr 
agricultural literature; and his incessant stream of in- 
Spiring editorials in *The Cultivator” and "The Country 
Gentleman” for nearly sixty years covered a wide and 
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But pomology was his 
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diversified range of rural topies. 
chief delight, and his fame rests mainly on his treatise 
on that subject, “The American Fruit Culturist.” This 
immensely useful book first appeared, in 1846, as a 
paeper-covered 16mo0 of 220) pages, with 86 wood-euts, 
which must have been well received, inasmuch as a 
fourth edition (dign d with muslin binding) was pub- 
lished in the following year, and in 1849 another, en- 
larged to 424 duodecimo pages, and “illustrated with 300 
accurate figures.” This edition appears to have been 

years later, with slight modificwtions reissued a few 
and on larger paper, and was then ealled the seventh. 

Up to this time, the changes in the work had been 
chiefly in the direction of natural growth. But horti- 
cultural knowledge was undergoing great modification; 
and in 1867, the public still calling for the book, it reap- 
peared in different style, newly arranged and mostly 

rewritten, filling now cousiderably more than 500 pages, 
and accompanied by almost that number of illustra- 
tions. Rather unfortunately, this was called the “sce- 
ond edition,” all its predecessors being probably regarded 
as different forms of the same book, while this was sub- 
stantially new. 

The next edition, called the “eighth revised,” appeared 
in 1875, and had nearly 600 oetavo pages and over 500 
engravings, —not to mention a colored frontispiece and 
highly pictorial binding; and this was followed, ten 
years later, by a re sd reprint in plainer and more 
tasteful style, ilnstrated with the largest number of 
engravings yet reached, 519. This edition, the last 
issued during the life of the author, sold well, like all 
the others, and was long out of print and much sought 
for. A so-called “twentieth ” edition, revised and en- 
larged by Mr. William H. 8. Wood, a lifelong friend of 
the author, with the assistance of a number of high 
authorities, appeared in 1897, and contains over 700 
pages and nearly 800 illustrations. Personally, Thomas 
was one of the most lovable of men, A consistent but 
very liberal-minded member of the “orthodox” braneh 
of the Society of Friends, he exemplified in a marked 
degree the peculiar virtues, both robust and gentle, 
which so commonly command, for the adherents of that 
simple and unobtrusive faith, the respect and admira- 
tion of those who know them. = @yysyper M. Tucker. 

THORBURN, GRANT (Plate XLI), founder of the 
seedhouse of J. M. Thorburn & Co., New York, and hor- 
ticultural author, was born in 1773 in Dalkeith, Seot- 
land, and early came to New York to seek his fortune. 
His father was a wrought-nail maker, and the son en 
gaged in the same trade in this country. He soon mar- 
ried, and his wife attended a store which he established 
in Nassau street, near Liberty, for the selling of “tape, 
ribbons, thimbles, thread, scissors, and Oxbery’s nee- 
dles.” The living rooms were in connection. “A glass 
door opened opposite the fireplace, where she rolled the 
dumpling or broiled the steak with one cye, and kept a 
squint on the store with the other.” The introduction 
of eut-nail machines deprived young Thorburn of his 
trade, and the establishment of a pretentious grocery 
business on the corner of Nassau and Liberty str 
took away his customers. He therefore gave attention 
to other means of livelihood. The women of the city 
had begun to show a taste for flowers. These were 
grown in pots, and the pots were sold by grocers 
the fall of 1802, there being various pots in his 
Thorburn thought to attract the attention of purcha 
by painting the pots green. Four pots were first 
painted. They sold quickly, Then he painted twelve. 
They sold; and thus the pot business grew. Thorburn 
had been in the habit of buying his meat at the Fly 
Market, at the foot of Maiden Lane. In April, 1803, he 
heught a rose geranium there, thinking to be able by 

its means to still further advertise his pots. But the 
next day a customer bought both pot and plant; and 
Thorburn quickly returned to the market and hought 
two more plants. These sold; and thus the plant busi- 

ness grew. 
The man, George Inglis, of whom Thorburn bought 

the plants, was also a Scotchman, and it was soon 
agreed that one should grow the plants and the other 
sell them. But the customers also wanted to grow 
plants, and they asked for seed; and as there was no 
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seed store in New York, it was arranged that Inglis 
should grow seeds also. This was in 1805; and in that 
year Inglis, as an experiment, bad grown a lot of seeds. 
Thorburn bought these seeds for $15; and thus arose 
the first regular seed store in New York, and one of the 
first in the United States. 

The seeds and plants continued to sell, and Thorburn 
was obliged to import seeds. In 1805 or 1806 he ob- 
tained a catalogue of William Malcolm & Co., London, 
the first plant catalogue he had ever seen, and he then 
published one of his own. This led to more pretentious 
writing, and *The Gentleman and Gardener’s Kalendar” 
was the first outcome. The third edition of this, in 1821, 
by “Grant Thorburn, Seedsman and Florist,” contains 
the advertisement of *G. Thorburn & Son,” dealers in 
seeds, implements and rural books. 

Grant Thorburn was a prolific writer for the current 
press on a variety of topics, under the vom de plume of 
Laurie Todd. He was a unique character, and his his- 
tory,—“mixed with much fiction,” as he himself says, — 
was the basis of John Galt’s tale in three volumes 
(London, 1830) of ‘Lawrie Todd, or Settlers in the 
Woods.” Thorburn left a most interesting autobio- 
graphy, which was published in New York in 1852. He 
died in New Haven, Conn., January 21, 1863, at the age 
of 90. The portrait in Plate XLI is reproduced from 
his autobiography. L. H. B. 

THORN. See Crataegus. Christ’s T. is Paliurus 
Spina-Christi. Jerusalem T. is Paliurus Spina- 
Christi; also Parkinsonia aculeata, Swallow T. is 
Hippophaé rhamnoides. 

THORN APPLE. Datura Stramonium; also Crategus. 

THORN BROOM. 

THOROUGHWORT. Lupatorium perfoliatum. 

THRIFT. Armeria. 

THRINAX (Greek, fan). Palmacew. About 10 spe- 
cies of fan palms native to the West Indies and Florida. 
Spineless palms: trunks low or medium, solitary or 
cespitose, ringed below, clothed above by the fringed 
leaf-sheaths: lvs. terminal, orbicular or truncate at the 
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Uler Huropeus. 

2499. A good specimen of Thrinax. 

base, flabellately plicate, multifid; segments indupli- 
eate, bifid; rachis short or none; ligule free, erect, con- 
cave; petiole slender, biconvex, smooth on the mar- 
gins; sheath usually beautifully fringed: spadices 
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long; axis clothed with tubular sheaths; papery-coria- 
ceous, split: fils. on rather long, slender pedicels, the 
pedicel with a caducous bract at the base: fr. the size 
of a pea. For the new Porto Rican species, see Cook 
Bull. Torr. Bot. Club, Oct., 1901. ! 

One of the best groups of palms for pot-culture. The 
species are of slow growth, but succeed with indifferent 
care. They are mostly of elegant form and habit. 4 
good specimen is shown in Fig. 2499, 

For @. Chuco, see Acanthoriza Chuco. 

A. Under surtace of leaves green. 
B. Ligule with a blunt appendage at 

ERO MLAGLE <.costcroca: ssa wiavane 6 ete ERY 1 
BB. Ligule bluntly deltoid..... 

BBB. Ligule obsolete, truncate 
AA. Under surface of leaves silvery or 

glaucous. 
B. Leaf-segments connivent ut base..4. argentea 

BB. Leaf-segments connivent for one- 

. Tadiata 
2. parviflora 

. Barbadensis 

third their length ..............5. excelsa 
BBB. Leaf-segments connivent for one- 

half their length... ...eeeeee eee 6. multiflora 

1. radiata, Lodd. (7. élegans, Hort.). Caudex short: 
lvs. green, glabrous or slightly puberulent beneath; 
segments united to or beyond one-third; ligule broadly 
rounded, with a short, blunt appendage at the middle. 
Cuba to Trinidad. 

2. parviflora, Swz. Caudex i0-20 ft. tall: lvs. 10-25 in. 
long, minutely pubescent, becoming glabrous, green be- 
neath; segments united one-fourth or one-sixth their 
length; ligule bluntly deltoid, 114 lines long. Bahamas, 
Jamaica. Florida. 8.8. 10:510. 

3. Barbadénsis, Lodd. Trunk middle-sized: Ivs. 
green, glabrous; segments united at the base: ligule 
obsolete. truncate: spadix paniculate: berry polished, 
4, in. thick. Barbadoes. 

4. argéntea, Lodd. Caudex 12-15 ft. high, 2-3 in. 
thick: Ivs. shorter than the petiole, silvery gray be- 
neath; segments united at the base; ligule concave, 
semilunar, erose. West Indies. 

5. excélsa, Lodd. Lvs. pale green above, hoary-glau- 
cous beneath; segments united one-third; ligule 
bluntly deltoid; sheath densely buff-lanate. Jamaica, 
British Guiana. 

6. multiflora, Mart. (7. graminifolia, Hort.). Stem 
medium, 6-8 ft. high; sheaths ragged, fibrous, irregu- 
larly reticulate, tomentose: young lvs. white woolly- 
tomentose; blade equaling the petiole, laciniate; seg- 
ments united one-half their length, ensiform-acumi- 
nate, rather strict, glaucous beneath; ligule trans- 
versely oblong, sinuate, 3-lobed. Haiti. I.H. 31:542. 

T. crinita, Griseb. & Wendl. Cuban. No description available. 
Only one plant known. Cult. by W. C. Wilson, of Astoria, NY. 
T. elegantissima, Hort., seems to be unknown to botanists. 
—T. Morrissii, Wendl. A native of Anguilla, grows 1-2% ft. 
high, and has lvs. which are glaucescent beneath. Segments 
free for about two-thirds or three-fourths their length. Lately 
offered in Fla. G.C. III. 11:1138. JARED G. SMITH. 

THRYPTOMENE (Greek word said to refer to the 

low heath-like appearance of the plant). Myrfdacew. 
About 18 species of heath-like shrubs from Australia, 

with small, opposite leaves and small or minute flowers, 

which are solitary in the axils or fascicled. 

Mitchelliana, F. Muell. A compact, bushy shrub with 

slender branches: lvs. oblong, flat, 4-l¢ in. long: fis. 

in the upper axils solitary or in clusters of 2 or 3, white. 

Offered in southern Calif. Introduced by Mrs. T. B. 

Shepherd, who says the plant rarely exceeds 4 ft. in 

height, blooms in midwinter and is good for cut-flowers. 

F. W. BARCLAY. 

THUJA. See Thiya. 

THUJOPSIS. 

THUNBERGIA (after Karl Peter Thunberg, professor 

of botany at Upsala and successor to Rudbeck and Lin- 
nus; died 1828). Acanthaceew. Mostly tall perennial 
greenhouse climbers producing flowers in great profu- 

See Thiyopsis. 
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sion: lvs. opposite: fls. blue, yellow, purple or white, 
olitary and axillary or in racemes; calyx annular and 
eareely lobed or toothed or 10-15-toothed, surrounded 
by 2 large bracts which often inclose also the corolla- 
tube; corolla trumpet - shaped, with a spreading limh, 
tube curved or oblique, often compressed, enlarged 
toward the mouth; stamens 4, didynamous, fixed near 

the base of the tube, filaments thickened at the base, 

ap > 

x fit J 

2500. Thunbergia alata (X 4s). 

separate; anther-cells parallel, equal, mostly mucronate 
at the base: wy seated on a fleshy disk, 2-loculed, 
each cell with 2 ovules (rarely only one). The Thun- 
bergiew are distinguished by the contorted corolla, the 
4-seeded capsule, and the seeds. 

The Thunbergias are nearly all vigorous greenhouse 
climb resembling allamandas in habit. In large con- 
servatories where they are not cramped for room they 
flower freely and display their flowers to the best ad- 
vantage. Severe pruning, which is necessary in small 
greenhouses, prevents the production of flowers. The 
larger species, 7. laurifohia, To atfinis, T. grandiflora, 
T. Mysorensis, and T. coecinea are rapid growers, re- 
quiring plenty of feeding and root-room, All do better 
in open beds than in pots. They may be propagated 
either from seeds or by cuttings which are taken from 
the young wood which starts into growth after the 
plants have been cut back during winter. These pro- 
duce few flowers the following autumn, but bloom 
freely the second season. As arule, the plants flower 
in late summer or autumn, but this may be made to 
vary according to treatment in some species. J. alata 
and its varieties and JZ. fragrans are often treated as 
annual garden plants, flowering in late summer. 7. 
erecta and T. affinis when grown in pots form rather 
compact shrubby plants. See Gn. 24, p. 314; 30, p. 292 
47,p. 150. ZT. elegans of the trade cannot be accounted 

for by the writer. Heiwricn HasseLerine. 
Thunbergias and allamandas are great favorites in 

central and southern Florida, being used on verandas, 
arbors, small trees, old stumps, trellises and buildings. 

Of the blue-fld. kinds ZT. grandiflora is bhardiest and 
commonest. It has large, heart-shaped leaves which 
overlap one another in a charming manner. It blooms 

from September till Christmas, the fs. being light blue 
and rather dull as compared with the next. The form of 
T. laurifolia, known to the trade as VT. Harrisii, has 
nearly sky-blue fls., of a deeper but brighter hue than 
the preceding. It is a taller-growing and choicer plant, 
and has 10 or more fils. in a raceme, while those of 7. 
grandiflora are solitary in the axils. 7. fragrans is the 
common white-fld. kind. The form cult. in Florida is 
probably var. vestita, as the blossoms are not fragrant. 

T. alata is a general favorite. The fis. range from 
baff and white to orange with a deep purplish brown 
throat, the last form being the most popular. This spe- 
cies is killed to the ground by sharp frost every winter 

globose 

) 

but sprouts vigorously the following spring. — It also 
comes ee from self-sown seed. This species grows 

only 7 or 8 ft. high. All the Thunbervias mentioned 
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above are easily raised from cuttings or layers in sum- 
mer, 7 erecta is not a climber but has a somewhat 
straggling habit. lt has small, dark green Ivs. and 
large, deep purplish blue gloxinia-like tls. whieh are 
white at the base. There is a pure white variety of it. 
It blooms all summer and autumn. It is readily raised 
from cuttings during the rainy season, 

H. Neunuine 

INDEX. 

aftinis, 1 ecoecinea, 9. 
» 

laurifolin, he 
lut 
Mys aurant 

Bae Ae} sulphure: 
Bakeri, * 4 Oe te. unicolor 
chrysops, 5 

A. ETs. arillary, solitary 
Bb. Lus. entin . affinis 

BB. Les. angularly toothed. 
Pectioles winged. sieienane ee LER, 

cu, Petioles not winged. 
D. Color of fls. whites corolla- 

lobes truncate and sinwately 
toothed at the aper..........3. fragrans 

pp. Color of fls. 

in varieties). 
Bs. Plant: SU ber Cb vis.s sccisnsvscieee 6 4. erecta 

EE. Plant climbing. 
F. Throat ofthe corolla yellow.5. chrysops 

FF. Throat of the corolla white.6. grandiflora 

blue (w ‘hite only 

AA. Fis. in terminal or arillary racemes 
(see, also, T. grandiflora). 

Be COLON OF Sis OLE eee opie ne aavoco . laurifolia 
BB, Color of fls. yellow... ccc. eee Mysorensisa 

BBB. Color of fls. scarlet........ coccinea 

1. affinis, S. Moore. A rambling shrub, 10-12 ft 
high, smooth: branches 4-angled: Ilys. short-petioled, 
elliptic, acute, entire: fls. 2 in. across, deep purple-blue, 
with a yellow throat. Summer. Tropical Africa. B.M. 
6975. G.C. WI. 2461. G.M. 82:291.—This plant is 
closely allied to 7. erecta, from which it differs by its 
entire Ivs. and larger fls., which are about twice the 
size of those of ZT. erecta, When grown in a pot the 
plant forms a compact shrub, but when given more 
room it is a rambling climber, 

2. alata, Boj. Fig. 2500. Stem square, climbing- 
hairy: lvs. opposite, triangular-ovate, hastate, repand- 
toothed, rough-pubescent, tomentose beneath; petioles 
winged, about as long as the lvs.: fis. solitary, on 
axillary peduneles; calyx very small, surrounded hy 2 
large inflated bracts; corolla-tube somewhat longer than 
the involucre, dark purple within; limb rotate, oblique, 
of 5 rounded segments, buff or cream-colored. S.E. 
Africa. B.M. 2591. P.M. 2:2, B. 5:238 (not good). 
L.B.C. 11:1045.—A_ perennial climber which may also 
be treated as an annual greenhouse plant. Usually 
propagated by seeds. It is used either as greenhouse 
climber or to grow on trellises outdoors. Outside 
it flowers mostly in August, but by propagating at 
various times they may be had in b om nearly the 
whole year in the greenhouse. There are many varie- 
se some of which have been described as species 

Var. alba, Paxt. (7. aldta, var. albiflora, Hook.) 
Fls. white, with a blackish eenter. P.M. 3:28. B.M 
$512. Var. aurantiaca, Ktze. (7. aurantiaca, Paxt.). 
Fls. bright orange, with a dark center. The best of the 
croup. P.M. 6:269.. Subvar. ae has variegated 
Ivs. P.M. 15:221. F.S. 4:415. Var. Bakeri, Hort. (7. 
Bahkeri ovr Backerii, Hort.). Fls. pure white. Var 
Fryeri, Hort. (7. Fryjeri, Hort. @. alata, var. intas- 

alba, Hort.). Pale orange, with a white center. Var. 
sulphtrea, Hort. Fls. sulfur-yellow. Var. lutea, Hort 
(T. alata, var. tricolor, Hort.). Fls. entirely yellow. 

3. fragrans, Roxb. Stem slender, ¢limbing: Ivs 
lanceolate to triangular-ovate, cordate or subcordate, 
mostly angularly toothed on each side of the 
rough on both sides, petiolate: fls. white, axillary; 
eorolla-tube narrow; limb spreading, 1's in. 

lobes truneate and repandly toothed at the end. 
mer. India. 

base, 

across, 

Sum- 
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Var. levis, Clarke, is glabrous. B.M. 1881. L.B.C. 
20:1913. Var. vestita, Clarke, is more hairy and the 
flowers are uot fragrant. 

4, erécta, T. Anders. (Meyeuia eréeta, Benth.). 
Shrub, 2-4 ft. high, with loose spreading branches, haltf- 
erect: lvs. opposite, petiolate, ovate or subrhomboid, 
smooth, entire or sinuate-toothed: fs. solitary on axil- 
lary peduncles; calyx cut into 12-14 short teeth, con- 
cealed by the large bracts; corolla funnelform; tube 
curved, deep yellow within; limb purple, 11.-2 in. 

across, of 5 subrotund 
obcordate Jobes. Trop. 
W. Africa. BLM. 5013. 

11:1093.. Rh. F. 
TEE. -33.99:. 

J.H. III. 28:35,— 
A greenhouse shrub, 
producing flowers freely 
at almost any season. 
Grows ip the open in 
Florida. Not a climber. 
Var. alba, Hort. Fis. 

8. 
251. 
225. 

rat 

@ 

2501. Thunbergia grandiflora ( 2.,), 

white. Var. cerilea, Hort. 
with orange throat. 

5. chrysops, Hook. 

Fis. large, intense violet, 

orcampanulate; tube yellow, limb purple, bluish around 
the throat. Sierra Leone. B.M. 4119. F.S.1:5. P.M. 
11:22]. F. 1844:193.—Naturally a climber, but said to 
become somewhat erect if grown in a coolhouse. 

6. grandiflora, Roxb. Fig. 2501. Stem tall, climbing: 
lvs. broadly ovate, angular ordate and toothed or 
lobed, somewhat ronghened on both sides, petiolate: 
fls. solitary or in short, stout racemes in the leaf-axils, 
bright blue, becoming whitish in the thro: corolla- 
tube bell-shaped; limb 3 in. across, of e. spread- 
ing rounded lobes. Bengal. B.M, 2266. P.M. 7-221. 
L. B.C, 47324, B. 2276. BR. 6:495. Gn, 47:1005, I.11. 
49°32. -G.C. IIT. A very large perennial green- 
house climber; flowers during the summer or autumn. 
There is also a white-flowered variety. 

7. laurifolia, Lindl. (7. [dry i, Hook. VT. grandi- 
flora, Wall.). Stem terete, smooth except the youngest, 
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twining: lvs. long-petiolate, ovate-oblong to oblong- 
lanceolate, acuminate, rounded at the base, smooth, en- 

3 tire or slightly toothed: fls. 3 in. acros 

4985; 4998, 
dee 293. RA, 

1860, p. Gng. $:295.— Perennial 
greenhouse climber, flowering profusely in winter, 
Propagated by cuttings. 

8. Mysorénsis, T. Anders. (Ieracéntris Mysorénsis, 
Wight). Climbing shrub, with long, slender branches: 
lvs. opposite, petiolate, oblong-lanceolate, acuminate, 
entire or somewhat distantly toothed: racemes long, 
pendulous: fis. yellow, 2 in. across, the tube enelosed 
by the spathe-like bracts; limb 4-lobed, the upper lip 
concave, with reflexed side lobes, lower lip of 3s 
equal, spreading lobes. India. B.M. 4786. B.S. 8 
Ss 

he 

for, 
M. 2, p.130.—A tall greenhouse climber which flowers, 
cording to treatment, at all seasons. ac 

9. coccinea, Wall. (Heracéntris coccinea, Nees). A 
very tall climber: stem much branched, 
d-angled: lvs. short-petiolate, variously 
shaped, the lower broadly ovate, with 
a hastate or cordate angled base, the up- 
per ovate, cordate, all angularly toothed 
or the upper entire: fls in terminal or 
axillary racemes, 1-3 ft. long; bracts 
large, inflated, as long as the tube; limb 
searlet, of 5 reflexed emarginate lobes; 
throat orange. Autumn and winter. In- 
dia. B.M. 5124. L B.C. 12:1195. F.S. 
23:2447. R.H. 1890, p. 197. 

HEINRICH HASSELBRING. 
THUNIA (Count Thun-Tetschen, who 

had an important collection of orchids 
about the middle of the 19th century). 
Orchiddcew., A small genus of which at 
present only 5 species are known. These 
are tall plants with annual leafy stems 
terminating in a raceme of showy flow- 
ers. The genus was formerly united 
with Phaius, from which it differs by 
the terminal inflorescence. Sepals and 

petals similar,spreading; labellum convolute over 
the column, spurred, ornamented with several 
crests consisting of lines of fleshy hairs: pollinia 
&: fls. subtended by large membranous bracts. 

The species of Thunia occur in northern India, 
Burma, and in the 8. Himalaya region ascending 
to a height of 6,000 ft. The culture of the Thu- 
nias is very simple. Th y begin growth natur- 
ally at the end of February or early in March. As 
soon as new growth is visible the plants should 
be given new material, consisting of fibrous peat 
or fern-root and sphagnum mixed with loam and 
some sand and potsherds for drainage. In their 
native home the plants are said to be epiphytic, 
and when treated as terrestrial orehids their na- 

tive habit may be imitated by setting them well above 
the pot, which should not be toolarge. For the first 4-6 

weeks until the young roots have made good growth, it 
is necessary to apply water sparingly. Thunias are very 
rapid-growing orchids and may be liberally supplied 
with liquid manure until the end of the flowering sea- 
son, which occurs about the middle of August. Soon 
after this the leaves fall. The old stems winter in this 

condition and serve as food reservoirs for the young 
growth of the next season, but although they remain on 
the plant two years they form no leaves the second sea- 
son. During the resting period they should be kept ina 
rather dry atmosphere and be given only enough wate r 
to prevent the stems (pseudobulbs) from shriveling. 
This is one of the few orchids which ean be profitably 
propagated by cutting the old stems into lengths of 
about 6 in. and rooting them in sand or sphagnum. 

When rooted the young plants may be potted in the 
usual way. A temperature of 60°-65° is favorable dur- 
ing the growing season. 

alba, Reichb. f. (Phains dlbus, Lindl). Fig. 2502. 
Suberect, 2-3 ft., clothed with sheathing, oblong -len- 
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cvolate, striate Ivs. 6 in, long: raceme drooping at the 
end of the stem, 6-12-fld.: fls. white, 3-4 in. across 

when tully open; sepals and petals oblong-laneeolate, 
acuminate; Iubellum shorter than the scyments, not 
manifestly 8-lobed, Interal lobes conyvolute over the 
column, apex spreading, wavy and finely crisp. The 
color of the Inbellum is white veined with purple in the 
throat, with 5-9 purple or yellow fringed keels. Wings 
of the column entire. April-Aug. Burma and S. Him- 
alava region. B.M. 3991. B.R. 24:33. P.M BC. 
: 5. R.A. 1874:450. Gt. 47, p. — There are several 
avieties of this species. The throat of the labellum is 

otten yellow. 

Bénsoniw, Hook. (Phadins Bénsonin, Benth.). Stems 
fascicled, 1-2 ft. high, lea Ivs. Hinear-laneeolate, S-10 
in. long: fs. like those of 7. alla but of a pale purple 
color; labellum large, 8-lobed, deep purple in frout, 
with a yellow crested dis with 6-7 rows of fringe-like 
golden yellow hairs; spur short, slender. India. duly— 
Sept. B.M. 5694. G.M. 31 »— The dnost showy spe- 
cies of the genus. 

Marshalliana,Reichb.f.(Phaius Mirshallia,Nichols.). 
Closely related to Z. alba. Stems somewhat stronger: 
segments pure white, acuminate: Libellam evidently 3- 
lobed, with the lateral lobes surreuuding the column, 
middle lobe wavy and crisp. The color of the Jabellum 
is yellowish white, with five orange-fringed keels in the 
throat: wings of the column toothed. May-Aug. India, 
RB 2s eG: ABR ic aebeies Pie bales > le 3.—A var. 
ionophlebia, Reichh. f., has the center of the labellum 
bright yellow, paler toward the margin. 

HEINRICH HASSELBRING. 

THURBER, GEORGE (Plate NLI), botanist, natur- 
alist and editor, was born in Providence, R. 1., Septem- 
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Union Classical and Engineering School of his native 
eity. Afterwards he served an apprenticeship as phar- 
macist, at the termination of which he began business 
for himself in partnership with Joshua Chapin. Dur- 
ing these years he devoted himself eagerly to the study 
of chemistry and natural sciences in’ general, but 
especially to botany, so that at an early age he was 
already well known as one of the most prominent 
botanists of the country. This brought him in close 
intimacy with Drs. John Torrey, Asa Gray. George 
Engelmann, Louis Agassiz and other eminent scientists, 
whose warm friendship he enjoyed until his death. In 
1850 he obtained the appointment as botanist, quarter- 
master and commissary of the United States Boundary 
Commission for the survey of the boundary between 
the United States and Mexico. During the following 
four years his botauical work consisted niainly in the 
exploration of the native flora of these hitherto un- 
known border regions. His herbarium collected there 
comprised a large number of species new to scientists, 
some of which have been named after their discoverer, 
Cereus Thurber’ being one of the most important; it is 
now cultivated for its fruit in the desert regions of 
North Africa. This historical herbarium formed the 

subject of Dr. Asa Gray's important work "Plante 
Nove Thurberinane,” published by the Smithsonian 
Institute. After his return to New York in 18! Dr. 
Thurber received an appointment to the United States 
Assay Office, of which Dr. John Torrey was the assayer. 
In this position he remained until 1856, when owing to 
his strong sympathies with Gen. John C. Fremont, who 
was the first presidential candidate of the Republican 
party, he preferred to resign rather than sacrifice his 
principles. This incident well illustrates his perfect. 
candor and characteristic, uncompromising spirit. Upon 

being asked for a contribution to the Buchanan eam- 
paign fund, he inquired: “Is this an invitation or a 
demand!” He was informed that it was a demand, aud 
at once tendered his resignation. During the following 
three years he was connected with the Cooper Union 
and the College of Pharmacy of New York city as 
lecturer on bot: iy and materia medica. In 1859 he was 

appointed professor of botany and horticulture at the 
Michigan Agricultural College, which position he held 
for four years Here his wide and varied knowledyve, 
of which he had ready command, his alertness of brain, 
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clearness and vigor of speech, humor and enthusiasm 
mide him a successful and ideal teneher. Many of his 
students and those who studied under his students 
are now filling important professional and editorial 
chairs throughout the country. This position he re- 
signed in T8683 to aceept—on the urgent invitation of 
Orange Judd, the publisher—the editorship of the 
“Aimeriean Agriculturist,” which he held to within a 
few years of bis death, when failing health prevented 
him from continuing his ardent labors. In this position 
he found his most eongenial work and the real mission 
of his life, for whieh his previous training, lis vast 

2502. Thunia alba. (™ 14) 

and varied knowledge of natural sciences, arts and in- 
dustries, his quick perception and rare judgment as to 
eause and effeet had fitted hint so admirably. Few men 
have exerted so powerful and effective an influence on 
progressive horticulture and agriculture as has Dr. 
Thurber. During his connection with the “American 
Agriculturist "he was a most painstaking and serupu- 
Jous editor and would not accept any article or statement 
about the correctness and accuracy of whieh he was not 
fully convinced. In order to convince himself to his 
own satisfaction of the value of new plants, fruits and 
vegetables, he established an extensive experimental 
and botanical garden in connection with his home on 
the Passaic river, which he named “The Pines,” after a 
clump of tall white pines growing in front of it. The 
results of these observations and experiments formed 
the basis of a regular and valuable ries of “Notes 
from the Pines.” But in no part of his editorial work 
has he taken so mueh delight as in the “Doctor's 
Talks,” aud thousands of now gray-haired men and 
women will long hold in grateful and affectionate re- 
mnembrance “The Doctor,” who through his letters to 

the “boys and girls” has added so much to the delights 
of their childhood days. Although Dr. Thurber was 
never married and had no children, he was always fond 
of young people and was never happier than when he 
could teach and assist them in whatever lay in his 
power. The amount of his writings in the “American 
Avriculturist ” during the twenty-two years of his con- 
nection with if was enormous, but as his name dnt 
rirely appeared with his artieles it would be impossible 
to estimate the aggregate, yet whatever he wrote bore 
the stamp of aceuracy of detail and vaturalness of 
style. While in Michigan he revised and partly rewrote 
Darlington’s “Agricultural Botany,” which was pub- 
lished under the title of “American Weeds and Useful 
Plants.” He wrote also the entire botany of Appleton’s 
“New American Eneyvelopedia.” An important part of 
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his contributions to horticultural literature consisted in 
editing, revising and bringing out the horticultural 
and agricultural books of the Orange Judd Company. 
After the death of Dr. Torrey, he was elected president 
of the Torrey Botanical Club. He was also president of 
the New Jersey Horticultural Society; vice-president 
of the American Pomological Society for New Jersey; 
and honorary member of many scientific societies 
throughout the world. The honorary title of doctor of 
medicine was conferred upon him by the University 

THURBER 

f 
2503. Typical form of Thuya occidentalis (* 14). 

Medical College of New York. During the latter years 
of his life he suffered severely from chronic rheuma- 
tism, which finally resulted in heart degeneration and 
his death. Personally, Dr. Thurber was one of the most 
genial of men, gentle, sweet-tempered, with a consider- 
able share of good-natured humor, always ready to help 
those whom he felt needed assistance, liberal-minded 
and generous to a fault; but a relentless foe to frauds, 
shams and impostors of every kind. 

F, M. HEXAMER. 
THUYA (Thya or Thyia, an ancient Greek name for 

a resinous tree or shrub). Also spelled Thuja or Lhuis 
Including Biota. Coniferw. ARBORVITa. Ornamental 
evergreen trees of narrow pyramidal habit, with much 
runitied branches, the branchlets arranged frond-like, 
flattened and clothed with small scale-like leaves; the 
fruit is a small strobile or cone not exceeding 1 in. in 
length. The well-known Z. occidentalis is hardy north 
and also 7. Japonica. T. gigantea and several forms of 
T. orientalis ave hardy as far north as Mass. Thuyas 
are favorites for formal gardens. They are all of regu- 
lar, symmetrical habit. Their numerous garden forms 
vary greatly in habit and in color of foliage. For plant- 
ing as single specimens in parks they are mostly too 
stiff and formal, but they are well suited for massing 
on borders of streams or lakes, The most beautiful and 
the most rapidly growing species is 7. gigantea. Thuyas 
are well adapted for hedges and wind-breaks. They bear 
pruning well and soon form a dense hed They thrive 
best in somewhat moist, loamy soil and are easily trans- 
planted. Prop. by seeds sown in spring. The varieties, 
especially those of V. occidentalis, are usually prop. by 
cuttings taken late in summer and kept during the 
winter in a cool greenhouse or frame; also by grafting 
on seedling stoek in summer or early in spring in the 
greenhouse. The vars. of 7’. gigantea and 1. orientalis 
are usually grafted, since they do not grow readily from 
cuttings, except the juvenile forms of the latter, as var. 
decussata and Meldensis. Consult Retinispora, 

Five species occur in N. America, E. and Cent. Asia. 
Resiniferous trees with short horizontal, much ramified 
branches; the branchlets tlattened and frond-like ar- 
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ranged: lvs. decussate, scale-like, appressed, usually 
glandular on the back: fis. moneecious, globose, small 
terminal on short branchlets, staminate yellow, consist: 
ing of usually 6 opposite sta- ‘i 
mens, each with 2-4 anther- 
cells; pistillate consisting of 
8-12 scales in opposite pairs, 
of which only the middle ones, 
or in the section Biota the 
lower ones, are fertile, each 
scale with 2 ovules inside at 
the base: strobiles globose- 
ovate to oval-oblong, with 2 
seeds under the fertile scales. 
The wood is light and soft, brit- 
tle and rather coarse-grained, 
durable in the soil; it is much 
used for construction, cabinet- 
making and in cooperage. 7’. 
occidentalis contains a volatile 
oil and thujin and is some- 
times used medicinally. 

A. Cones pendulous, with thin 
scales, apiculate below 
the apex: seeds winged, 
compressed: branchlets 
ramified more or less 
horizonially, with a dis- 
tinet upper and under 
side. 

B. Lvs. yellowish or bluish 
green beneath: usually 2 
puirs of fertile scales. 

occidentalis, Linn. Common ARBORVITR. Erroneously 
but commonly called WHITE CEDAR (which is prop- 
erly Chamecyparis). Figs. 2503-5. Tree, attaining 60 
ft. and more, with short horizontal branches ascending 
at the end and forming a narrow pyramidal, rather com- 
pact head: lvs ovate, acute, usually glandular, bright 
green above, yellowish green beneath, changing in win- 
ter usually to dull brownish green: cones oval to oval- 
oblong, about 4% in. long, brownish yellow: seeds % 
in. long. New Brunswick to Manitoba, south to N.C. 
and Ill. $8.8. 10:532.—Much used for telegraph poles. 
A great number of garden forms, about 50, are in culti- 
vation. The best known are the following: Var. alba, 
Nichols. (var. albo-splea, Beissn. Var. Queen Victoria, 
Hort.). Tips of young branehlets white. Var. argén- 
tea, Carr. (var. albo-variegata, Beissn.). Branchlets 
variegated silvery white. Var. aurea, Nichols. Broad 
bushy form, with deep yellow foliage; also var. Bur- 

rowii, Douglas’ Golden and Meehan’s Golden are forms 
with yellow foliage. See also var. lutea. Var. aureo- 
variegata, Beissn. (var. aired maculata, Hort.). Foli- 
age variegated with golden yellow. Var. cénica dénsa, 

2504. Seedling of Thuya 

occidentalis (x 14). 

Nearly full size. 2505. The Arborvite—Thuya occidentalis. 

Hort. “Dense conical form.” Var. Colimbia, Hort. 

“Strong habit; foliage broad, with a beautiful silvery 
variegation.” Var. cristata, Carr. Irregular dwarf, 
pyramidal form with stout crowded, often recurved 
branchlets. Var. Dowglasii, Rehder. Bushy form, with 
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long and slender sparingly ramified branches nodding 
at the tips, partly 4-angled and clothed with sharply 
pointed leaves, A very distinct form, somewhat simi- 
lar to Chamecyparis pisifera, var. filifera, Var. dumo- 

sa, Hort. (var. plicdta diumodsa, Gord.). Dwarf and 

dense form of somewhat irregular habit; in foliage 
similar to var. plicata. Var. Ellwangeriana, Beissn. 
(var. Tom Thumb). Pig. 2606. A low, broad pyramid, 
with slender branches clothed with two kinds of foliage, 
adult Iws.and primordial, acicular spreading Ivs.; it is 
an intermediate form between the var. ericoides and 
the type. RH. 1869, p. 850; 1ss0, p. 95. Var, ENwan- 
geriana aurea, Spiith. Like the preceding but with yel- 
low foliage. Var. ericoides, Beissn. & Hochst. (2eti- 
nispora diibia, Carr. BR. ericoldes, Hort., not Zuee.). 
Fig. 2507. Dwart, globose or broadly pyramidal form, 
with slender branchlets clothed with needle-shaped, 
soft, spreading Ivs., dull green above, grayish green 
beneath and assuming a brownish tint in winter. R.H. 
Iss), p. 93, 94. A juvenile form. See, also, Relini- 
spora. Var. globésa, Beissn. (var. globuldvis, Hort. Var. 
compdcta globosu, Hort. Var. #réebeli, Hort.). Dwart 
elobose form, with slender branches and bright green 
foliage. Var. Harrisoni, Hort. “A neat little tree with 
the entire foliage tipped almost pure white.” Var. 
Hoveyi, Veitch. Dwart, dense, ovate-globose form with 
bright green foliage. Var. intermédia, Hort. ‘Of dwarf, 
compact habit.” Var. Little Gem, Hort. Very dwarf, 
dark green form, growing broader than high. Var. 
litea, Veiteh. (var. elegantissima, Hort. Var. George 
Peabody's Golden). Pyramidal form, with bright yel- 
low folinge. Var. nana, Carr. (2. plicdta, var com- 
piteta, Be Dwarf, compact globose form; foli- 

age similar to var. plicata. Var. péndula, Gord. With 
the branches bending downward and the branchlets 
more tufted. Var. plicata, Mast. (7. plicdta, Parl., not 
Don. ZL. Waredna, Booth). Pyramidal tree, darker 
and denser than the type: branchlets short, rigid, much 
flattened: foliage distinetly glandular, brownish dark 
green above, bluish green beneath. G.C, HT. 21:258. 
Said to have been introduced from N. W. America, but 
not found wild there. Var. pumila, Beissn. Dwarf, 
dense form with dark green foliage. Var. pygme@a, 
Hort. (Z. pliedta, var. pygme@a, Beissn.). Similar to 
yar. dwmosa, but still dwarfer, with bluish green foli- 
age. Var. Réidii, Hort. “Broad, dwarf form with 
small Ivs.. well retaining its color during the winter.” 
Var. Spethii, P. Smith. Peeuliar form with two kinds 
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2506. Thuya occidentalis, var. Ellwangeriana (X '3). 

of foliage; the younger and lower branchlets with 
spreading acicular lvs. like those of var. ericoides, but 
thicker in texture; the upper branchlets slender and 
sparingly ramified much like those of var. Douglasi. 
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Gt. 42, p. 539. Var. Verveneana, Henk. & Hochst. Of 
smaller and denser habit than the type: branchlets 
slenderer, with yellowish foliage, bronzy in winter. 
Var. Wagneriana, Beissn. (var. Iérsmanni, Hort.). 
Globose form, retaining its bright green color during the 

2507. Thuya occidentalis, var. ericoides ( 4). 

winter. M.D.G. 1895:123. Var. Wareana, Beissn. (var. 
robusta, Carr. JT. Caucdsica, Lutdrica and Sibirica, 
Hort.). Pyramidal tree, lower and denser than the 
type, with stouter branchlets; foliage bright green. 
Very desirable form. Var. Woddwardii, Hort. “Dense, 
globose form, with deep green foliage.” 

BB. Les. with whitish markings beneath. 

gigantéa, Nutt.( 7. plicdta, Don. V. Menziesii, Doug. 
T. Lebbi, Hort.). Tall tree, attaining 200 ft., with short 
horizontal branches often pendulous at the ends, form- 
ing a narrow pyramid: trunk with a much buttressed 
base and clothed with cinnamon-red bark: branchlets 
slender, regularly and closely set: Ivs. bright green 
and glossy above, dark green beneath and with whitish 
triangular spots: lvs. of vigorous shoots ovate, acumi- 
nate, glandular, of the lateral branchlets acute and 
seareely glandular: cones cylindric-ovoid, little over 
¥% in. long; scales 8-10, elliptie-oblong, usually the 3 
middle pairs fertile; seeds winged, notched at the apex. 
Alaska to northern Calif. and Mont. $8.8. 10:533. G.C. 
III. 21-215. G.F. 4:116. Var. atrea, Beissn. With yel- 
lowish foliage. Var. gracilis, Beissn. Smaller tree, 
with more slender branches and smaller foliage of paler 

green. 
Japonica, Maxim. (7. Stdudishii, Carr. ZT. gigantea, 

var. Japonica, Franch. & Sav. Lhuydpsis Stdndisht, 
Gord.). Similar to the preceding but lower, usually 
only 20-30 ft. high: branchlets more irregularly set, 
thicker and less compressed: lvs. ovate, obtusish, 
thieckish, lighter green above, darker beneath and with 
whitish, triangular spots: cones oval, little over 1 4 in. 
long: seales 8, oval, usually the two middle pairs fer- 
tile. Japan. G.C. IIL. 21:258. R.H. 1896:160. 

AA. Cones upright, the thickened scales with a promi- 
nent horn-like process below the apex: seeds 
wingless: branchlets ramified in a vertical 
plane with both sides alike. (Biota.) 

orientalis, Linn. (Bidfa orientalis, Endl.).  Pyra- 
midal or bushy tree, attaining 25 ft., with spreading 
and ascending branches: branchlets thin: lvs. rhombic- 
ovate, acute, bright green, with a small gland on the 
back: cones globose-ovate, l2-1 in. long; usually 6 
ovate seales, each with a horn-like process, the upper- 
most pair sterile. From Persia to E. Asia, in Japan 
probably only cult. There are many garden forms, of 
which the following are the best known: Var. athro- 

taxoides, Carr. Dwarf, irregularly and not frond-like 
branching; branchlets nearly quadrangular, slender, 
dark green. R.H. 1861, p. 230. Var. aurea, Hort. Low, 
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compaet, globose shrub, golden yellow in spring, chang- 

ing to bright green. Var. aurea conspicua, Hort. More 

erect, the intense golden foliage partially suffused with 

green. Var. atrea nana, Hort. Golden yellow foliage 

and very dwarf and compact habit. Var. aureo-varie- 
gata, Hort. Of pyramidal habit: branchlets variegated 
with yellow. Var. decussata, Beissn. & Hochst. (fet- 
inispora juniperoides, Carr. Chamecyparis decussala, 

Hort.). Fig. 2094. Dwarf, globose form: lvs. linear- 
lanceolate, spreading, stiff, acute, bluish green. A juve- 
nile form; see, also, Retinispora. Var. elegantissima, 
Gord. Of low, columnar habit, bright yellow in spring, 
yellowish green afterwards. Var. falcata, Lindl. Of 
dense, pyramidal growth, deep green, the horns of the 
strobiles curved backwards. Var. filiformis stricta, 
Hort. Round-headed, dwarf bush, with upright, thread- 
like branches. Var. gracilis, Carr. Of pyramidal, 
somewhat loose and slender habit, with bright green 

foliage. Var. freneloides and var. Nepalénsis are hardly 
different from this. Var. Meldénsis, Veitch. Of col- 
umnar pyramidal, somewhat irregular growth: lvs. aci- 
cular, bluish green, sometimes passing into the normal 

THUYA 

form. Intermediate between the var. decussata and the 
type. Var. péndula, Parl. (var. filiférmis, Henk. & 
Hoehst. ZT. péndula, Lamb. 2. filiformis, Lindl.). 
Branches pendulous, thread-like, sparingly ramified, 
and with the lvs. wide apart and acuminate. Var. funt- 

THYMUS 

spreading and often nodding at the ends: branchlets 
one-fifth to one-fourth in. broad: lvs. glossy green 
above, marked with a broad white band beneath, those 
of the upper and under side obovate-oblong, obtuse 
adnate except at the apex, the lateral ones spreading, 
ovate-lanceolate and curved (hatchet-shaped), obtusish: 

seales of stuminate fls. 6-10, much thickened at the ob- 
tusely pointed apex, the middle ones fertile and with 
3-5-winged seeds under each scale. Japan. §.Z. 2:119, 
120. G.C. 11, 18:556.—Var. nana, Sieb. & Zuce. (7. la- 
tevirens, Lindl.). Dwarf form, with more slender and 
narrower branchlets of alighter green. Var. variegata, 
Fortune. Tips of branchlets creamy white. 

T. borealis, Hort.=Chamecyparis Nutkaensis.—T. Standishi, 
Gord.=Thuja Japonica. ALFRED REHDER. 

THYME. 

THYME, WATER. See £lodea. 

See Thymus. 

THYMOS (classical name of doubtful origin, perhaps 
from the Greek for incense). Labidte. Tuyme. Prob- 
ably about 50 species, although more have been de- 
seribed, all natives of the Old World and chiefly of 
the Mediterranean region. They are low, half-shrubby 
perennials, although usually herbaceous or nearly so in 
the North. Lvs. small, opposite, simple and mostly en- 
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2508. Creeping Thyme — 

culata, Hort., and var. inlermeéedia, Carr., are interme- 
diate forms between this var. and the type. Var. pyra- 
midalis, Endl. Of pyramidal habit, with bright green 
foliage; one of the tallest and hardiest vars. Var. sem- 
perauréscens, Veitch. Dwarf, globose; the golden hue 
of the foliage remains throughout the whole year. Var. 
Siéboldi, Endl. (var. Japénica, Sieb., var. nana, Carr. 
var. Zuccariniana, Veitch. Var. compdeta, Beissn.). 
Globose, compact, low form, bright green. 

ALFRED REHDER. 

THUYOPSIS (Greek, Thuya-like). Contferw. Ever- 
green ornamental pyramidal tree or shrub, with spread- 
ing branches, the branchlets arranged in a frond-like 
fashion, much flattened and clothed with scale -like 
glossy green foliage. Thuyopsis is one of the most 
beautiful Japanese conifers, and is well adapted for 
planting as a single specimen on the lawn wherever it 
ean be grown successfully. It is hardy as far north as 
Mass., but usually suffers from summer drought. It 
thrives best in a sheltered and shaded position and in 
moist loamy soil, and seems to grow to perfection only 
in cool and moist climates. Prop. by seeds, also by cut- 
tings and by grafting like Thuya. Plants raised from 
euttings usually grow into bushy, round-headed plants. 
Plants grafted on Thuya are said to be short-lived. 
Seedlings are therefore to be preferred. The genus 
contains only one Japanese species, closely allied to 
Thuya and chiefly distinguished by the 4-5 ovules 
under each scale. The yellowish white, close and 
straight-grained wood is very durable and is used in 
Japan in boat- and bridge-building. 

dolobrata, Sieb. & Zuce. (Thiya dolobrdata, Linn.). 
Pyramidal tree, attaining 50 ft. or sometimes shrubby: 
branchlets irregularly whorled or scattered, horizontally 

Thymus Serpyllum ( 42). 

tire. The calyx is ovate or ovoid, hairy in the throat, 
5-toothed and 2-lipped, about 10-13-nerved, usually de- 
clined in fruit: corolla small, 2-lipped, the upper lip 
2-toothed and erect, the lower one 3-cleft and spreading: 
stamens 4, mostly in 2 pairs and usually exserted. The 
flowers are mostly in shades of blue or purple, but are 
sometimes white; they are borne in whorls, forming a 
terminal spike or head-like cluster. Thymes are erect 
or prostrate plants with strong mint-like odor. Most of 
the species are grown as a ground cover on banks, in 
borders or rockwork. The creeping or prostrate habit, 
ability to persist in dry places and poor soils, and the 
colored or woolly foliage of some species make them 
adaptable to a variety of uses. The common 7. Ser- 
pyllum is evergreen. TJ. vulgaris is the Thyme of sweet 
herb gardens, being prized in cookery. All Thymes are 
easily propagated by means of division, although seed- 
lings may sometimes be used to renew plantations of 
some of the species, particularly of J. vulgaris. Sev- 
eral names occur in American catalogues, all of which 
seem to be referable to three species, one of which is 
not a true Thymus. See Sage, where general culture 

of such herbs is given. 
vulgaris, Linn. Common TuymMeE. Plant erect, 

the base sometimes decumbent, 1-2 ft., the branches 
stiff and woody, usually white-pubescent: lvs. sessile, 
linear to ovate-lanceolate, acute, the margins more or 
less revolute: fis. small, lilac or purplish, in terminal 

interrupted spikes. §. Eu.—An old garden plant, being 
grown as a sweet herb. The leaves and shoots are used 
for seasoning. It is well to renew the plants from seeds 

every two or three years. There are varieties with broad 

and narrow leaves. 
Serpyllum, Linn. Fig. 2508. MoTrHER oF THYME. 

CREEPING THYME. Creeping, wiry-stemmed, slightly pu- 
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beseent: Ivs. small, seldom ts. in, long, nerrow-oblong 

to oval to nearly ovate, obtuse, narrowed into a distinct 

petiole, the margins sometimes slightly revolute: ts. 

minute, lilae, much shorter than the Ivs., in axillary 
whorls. Temperate parts of Europe, Asia and N. Atriea. 

—A common plant in old gardens, prized as an ever: 
ereen edging and as cover for roekwork and waste 
places; also run wild. The leaves are sometimes used 
for seasoning, as those of 7. rv/garis are. The nodes 
are short, making it a ve leafy plant. Variable 
Some of the enlt. forms are: var citriodérus, Hort. (7 
‘itrioddrus, Sehreb.), the Lemon THyMe, has small, 

strong-veined Ivs. and a pronounced lemon odor. Var. 
montanus, Benth. (7. montdnus, Waldst. & Wit. Le 

Chamiedrys, Fries), has et Ivs. and longer, some- 
what aseending branches. Var. lanuginosus, Hort. ( 7’. 
lanuginosus, Sehk.), is a form with small roundish lys., 
and a pubescent-gray covering, making it a handsome 

plant for edgings. Var. atreus, Hort. Foliage golden, 
particularly in spring. Var. argenteus, Hort. Lys 
variegated with silvery white. Var. variegatus, Hort 
White-variegated Ivws. Var. coccineus, Hort. Fils. nu- 
merous, scarle There is a form with white fls. (see 
Gt. 45, p. 108). All forms are hardy. 

Corsicus, Pers., is properly Culamintha Corsica, 
Benth. Prostrate, small, glabrous or nearly so: lvs 

very small, 2 lines or less long, nearly orbicular, peti- 
oled: As. small, light purple, in whorls, the floral leaves 
similar to the others, Corsiea.—A good little plant for 
edgings, with very aromatic herbage. tee 

THYRSACANTHUS (Greek, fthyrse and flower). 
Acanthdcee, About 20 species of tropical American 
herbs or shrubs with opposite, often large leaves and 
red, tubular flowers in fascieles which are arranged in 
a terminal simple or panicled thyrse. Calyx short, 5- 
parted; corolla long-tubular, the limb 4-cut, slightly 2- 
lipped; stamens staminodia 2, small, at the base of 
the filaments capsule oblong; seeds 4 or fewer by 

abortion. 

Schomburgkianus, Nees (7. rvfiluns, Planch.). Fig 
2509. A shrubby plant, becoming 6 ft. high: Ivs. ob- 
long-lanceolate, nearly sessile: racemes 8-10 in. or 
even 3 ft. long from the upper axils, slender, drooping: 
fls. tubular, red, about 1? in. long, pendulous, —Dee.- 
Mareh. Colombia. B.M. 4851. R.A. 1852:160. Gn. 42, 

p. 482. FS. 7.732. F. W. Barcuay. 

Thyrsacanthus Schomburgkianus a fine old green- 
house favorite which has of recent years fallen into un- 
deserved neglect. It deserves a place in every good 
general collection. It is chiefly admired for its um- 
brella-like habit and pendulous grace of its long sprays 
of slender, red, tubular flowers. Like many other acan- 
thads, it becomes leggy and weedy in old plants, even 
if cut back severely. Hence, plants are rarely kept after 
the second season. The culture of Thyrsacanthus is 
easy. It isan ideal plant for a general collection, as i 
requires no special treatment. Some English wr 
advise a stove temperature, but the undersigned has 
grown it for many years in a coolhouse. Ordinary pot- 
ting soil such ¢ uits geraniums will do for Thyrsa- 
eanthus. It flowers about April and remains in bloom a 
long time. Cuttings may be made at any time in early 
spring and will produce flowering plants 0-214 ft. high 
the first season. After flowering, they gliould be cut 
back severely. It is not desirable to have more than one 

plant in a pot, nor should the young plants be pinched 
the first season, as the umbrella form is preferable to 
that of a compact, much-branched bush. The pendu- 
lous habit of Thyrsacanthus has suggested to some gar- 
deners the use of this plant for hanging baskets and 

brackets. Ropert SHORE. 

THYRSOSTACHYS (Greek, thyrse and spike). Gra- 
minew. TL. Siamensis is a tall Indian bamboo which has 
been offered in southern California since the article 

Bamboo was written for this work. As the plant is not 
included in Mitford's Bamboo Garden, its horticultural 
status is uncertain. Franceschi writes that the plant is 
rather tender at Santa Barbara. The genus belongs to 

a subtribe of bamboos of which Dendrocalamus is the 
type. This subtribe is distinguished by having 6 sta- 
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mens, a 2-keeled palea and the pericarp free from the 
seed. For generic characters of ‘Thyrsostachys, see the 

Ploraof British India 7:397 (1897). ‘ 
Thyrsostachys is a genus of 2 species of arborescent 

humboos native to Upper Burma and Siam. The stem- 
sheaths are long, thin and persistent, with a long, nar- 
row blade. The Iws. are small or moderate-sized. As 
nearly as may be judged from the only available deserip- 
tion, this species could be inserted at the bottom of 
page 128 of this work, being distinguished from species 
Zand 13 by the narrowness of the vs. 

Siaménsis, 
hoo,” with ve 
Lbo-3 in. i 
the top, 9-11x41 
narrowly 
x 4-% in. 

(ramble. A tender, deciduous, ‘giant bam- 
sceful tufted stems 25-30 ft. high and 
Stem sheaths waved and truncate at 
Sin.: auricles short-triangular: blade 

triangular. tvs. small, narrow, linear, 3-6 
Sinn. Ww. M. 

2509. Thyrsacanthus Schomburgkianus (* !.). 

TIARELLA (Latin, @ Jiffle tiara or turban; in ref- 
erence to the form of the pistil). Sarifragdcee, PALSE 
Mitrrewort. A genus of 6 species of slender perennial 
le of which 4 are from North America, 1 from 
Japan and 1 from the Himalayas. Low-growing plants, 
with most of the leaves radical and long-petioled, simple 
or serrate, lobed or even 3-foliolate, with white flowers 
in terminal, simple or compound racemes: calyx-tube 
but slightly adnate to the base of the ovary; 9 petals a, 

entire; stamens 10, long: capsule superior, compressed, 

with 2 unequal lobes. 

A. Dus, simple. 

B. Petals oblong, 

Foam Fuower. Fig. 2510. 
some native perennial, forming a tufted mass, 6-12 
in. high, of broadly ovate, lobed and rate leaves 
and simple, erect racemes of white flowers borne well 

nbove the foliage in May. Fls. about ly in. across; 
petals oblong, elawed, somewhat exceeding the white 

ealyx-lobes. In rich, inoist woodland, Nova Scotia to 

Ontario, south to Ga _ Gn. 22: pe2il a) 32 per DLRY Do aps 

456; 55, p. 40; V. 11:35.—-An elegant pk mnt well worthy 
of general cultivation. It is a lover of cool, shaded 
places s and of rich, moist soil. It will, however, do well 

in ordinary soil and flower freely in a half-shaded place 

but the varied leaf-markings of bronzy red and other 

signs of luxuriance are not brought out to their fullest 

A hand- cordifolia, Linn. 
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extent except with moisture, coolness and a fairly rich 
soil. The plant forces well and easily in a coolhouse for 
early spring flowering. It is tenacious of life and gen- 
erally easy to manage. 

2510. Tiarella cordifolia (x 14). 

BB. Petals filiform, inconspicuous. 

unifoliata, Hook. Hardy perennial: Ivs. thin, rounded 
or triangular, 3-5-lobed, the lobes crenate-toothed; stem- 
Ivs. usually only 1, rarely 2-3: panicle loose; petals 
small. W. Amer.—The lobing of the lvs., according to 
Bot. of Calif., varies so that it may pass into the next 
species. 

AA. Lvs. 3-foliolate. 

trifoliata, Linn. Resembling TZ. wnifoliata except in 
having 3-foliolate lvs. Ore. to Alaska. Also north- 

western Asia. F. W. Barcuay. 

TIBOUCHINA (native name in Guiana). JMelasto- 
macew, A genus of about 125 species, native to the 
warmer parts of North and South America but mainly 
from Brazil. Shrubs, herbs or climbers, with usually 
large ovate or oblong, 3-7-nerved lvs. and purple, rose, 
violet or rarely white fis., either solitary or in terminal 
punicles. Fls. 5-merous, rarely 4- or 8-merous; calyx 
ovoid or bell-shaped, the lobes as long as or longer than 
the tube; petals obovate, entire or retuse; stamens 
twice the number of the petals, nearly equal or alter- 
nately unequal: ovary free: fr. a capsule, 5-4-valved. 
D.C. Mon. Phaner. vol. 7. 

semidecandra, Cogn. (Lasidndra maerdntha, Linden 
& Seem. Pleroma macrduthum, Hook.). Fig. 2511. A 
tender shrub: Ivs. ovate or oblong-ovate, 2-6 in. long, 
round at the base, short-petioled, densely setose above, 
villous beneath, not foveolate, 5-nerved or 3-nerved: 
bracts broadly suborbicular, somewhat rounded at the 
apex and shortly apiculate, margin not translucent: fis. 
reddish purple to violet, often 5 in. across, solitary and 
terminal or 1 fl. terminal and 2 in the upper axils on the 
branchlet; stamens purple; style setulose. Brazil. 
B.M. 5721; 4412 (as P. Hunthianum), F.S. 23:2480. 
Gn. 44:921. F, 1868:193. LH. 16:594. 

Var. floribinda is more suited to pot culture in pots 
and flowers more freely when small than the type. 
Lusidnudra, or Pleroma spléndens, Hort., should be 
compared with this. 2. semidecandra is a plant of easy 
culture that has been highly praised by several con- 
noisseurs. Cuttings struck in April will give bushy 
plants for fall and winter blooming. Handsome speci- 
mens may be had by keeping the same plant two or 
three years, training it to wires or stakes in a cool- 
house where it has plenty of root room. The flowers 

TIGRIDIA 

last but a day or so, but new ones open up every day 
and the flowering season lasts for several weeks, 
Plants may also be used for summer bedding. They are 
seldom out of bloom, The species is much esteemed in 
Florida, where it makes a showy shrub 8 ft. high. It 
endures a few degrees of frost with impunity, and even 
if cut down it sprouts readily. 

élegans, Cogn. (Plerdma élegans, Gardn.) Tender 
shrub, 3-6 ft. high: lvs. rigid, fragile, oblong or ovate- 
oblong, 3-nerved: fils. purple, 14 in. across; calyx more 
or less armed with rigid spreading bristles which are 
thickened at the base. Brazil. B.M. 4262. P.M. 15:27. 
F.S. 12:1212 (as Lasiandra elegans). — Once cult. by 

John Saul. F. W. Barcuay. 

TICKSEED is Coreopsis. 

TICK TREFOIL. Refer to Desmodium. 

TIEDEMANNIA rigida, Coult. & Rose, is a hardy 

native, white-flowered swamp herb, growing 2-5 ft. 
high from clustered tubers. It has pinnate lvs. with 3-9 
leaflets. This was offered in 1590-91 by a collector of 
North Carolina plants, but is probably not in culti- 
vation. For a fuller account, see Coulter and Rose’s 
monograph of the North American Umbellifere (contrib. 
U.S. Nat. Herb. vol. 7, No. 1, p. 194), 1900; also Gray’s 
Manual, and Britton and Brown’s Illustrated Flora. 

TI-ES. Lucuma Rivicoa. 

TIGER FLOWER. Tigridia. 

TIGER LILY. Lilium tigrinum. 

TIGER’S JAW. 
themum tigrinum. 

Catalogue name for Mesembryan- g y 

TIGRIDIA (tiger-like; referring to the peculiarly 
marked flowers). Jriddcew. Eight or ten species of 
cormous plants ranging from Mexico to Peru and Chile, 

9511. Tibouchina semidecandra (X }). 

and making very showy summer-blooming plants. 
Bulbs tunicated, Stem erect, unbranched, a few inches 

to 2% ft. tall, with a few narrow plicate leaves at the 
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base and or 3) smatler higher up: spathes 
1 or 2. leat-like, exch bearing one or few blossoms. 

Flowers in shades of yellow, orange or purplish, vari- 

ously spotted, often very showy: perianth wide-spread: 
ing, with no tube, the segments 6, in two dissimilar se- 

ries, connivent into a broad cup at the base; stamens 

3, the tilaments united into a long cylindrical tube in- 
eluding the style; pistil with 3-loculed ovary, long style 
with three * rted branches. Tigridia Pavonia, from 
southern Mexico, was in cultivation in Europe in the 
sixteenth century. L’Obel deseribed it in 15 The 
younger Linneus referred it to the genus Ferraria, and 
some of the Tigridias are yet cultivated under that name. 
Ferraria, however, is a South African genus, and all the 
parts of the perianth are nearly equal. 2. Pavonia is 
cultivated in many forms, and is the only common spe- 
cies in gardens. The flowers of all Tigridias are fugi- 
tive, lasting only for a day. See Baker, Iridew, 67 (1892). 

Tigridias are tender “bulbs” requiring the treatment 
given Gladiolus. Plant in well-prepared soil when set- 
tled weather comes, 2 or 83 inches deep and 4 to 8 inehes 
apart. The principal blooming period is July and Aug- 
ust. Allow the corms to remain in the ground until 
danger of frost approaches, then store in a dry place 
where dahlias or gladioli will keep. See that the corms 
are dry before being placed in storage. Prop. by corm- 

els and seeds. Best colors are got in warm weather. 

ones 

A. Fils. large (often £ in. or more across): the tico 

rows of perianth-seqments very dissimilar: stig- 

mas decurrent. (Tigridia proper.) 

Pavonia, Ker-Gawl. TIGER FLOWER. SHELL-PLOWER. 
Fig. 2512. Ereet, usually unbranched, 11>. to 2! ft. tall, 
glabrous, with several sword-shaped, strongly plicate 
long-pointed leaves, the spathe-leaves 3-3 in. long: fis. 
produced in succession through the warm season, very 
large and showy, in some forms 5 and 6 in. across, 
oldly marked, with a cup-shaped or saucer-shaped cen- 
ter and wide-spreading limb formed by the obovate 
outer segments which are bright red on the limb, and 
purple. yellow or red-spotted on the claw; inner seg- 
ments panduriform (fiddle- shaped), about half the 
length of the outer ones, the blade ovate-acute, orange- 
yellow and copiously spotted. Mex. and Guatemala. 
B.M. 532 (as Ferraria Tigridia), IH. 38:142. Var. 
conchifléra, Hort. (7. conehiflora, Sweet), bas bright 
yellow flowers. Var. Watkinsoni, Hort. (var. ativrec, 
Hort. ZL. conchiflora Witkinsoni, Paxt.). Raised from 
seeds of var. conchiflora pollenized by ZL. Pavonia, 

before 1840, by J. Horsefield, Manchester, England. 
Horsefield is quoted as follows by Paxton: “In habit 
and strength this hybrid resembles 7. Pavonia, the 
male parent: but in color and the markings of the 
flower it resembles Z. the female parent; 

the large outer sepals, however, are of a very deep yel- 
low, inclining to orang and sometimes elt \ 
streaked with red lines; whilst the spotted center 
equals, if not surpasses, the brillianey of either of the 
species. One of its greatest merits is heing so free a 
bloomer, and as easy to cultivate and increase as Fs 
Pavonia, whereas LT. coneliflora is rather delicate, in- 
creases slowly, and is easily lost.” Dutch bulb dealers 
still offer it. P.M.14:51. Var. alba, Hort., has white 
fls., but has red spots in the throat. Var. alba immacu- 
lata, Hort., is a spotle white variety, a sport) from 

var.alba. Gn. 49, p. 361, Var. flava, Hort.. has pale 
yellow fls. with red-spotted center, Gn. 5021074. Var. 
Canariénsis, Hort., is also a pale yellow-fld. form, but 
named as if an inhabitant of the Canaries. Var. lutea 
immaculata, Hort., has pure yellow spotless flowers. 
Var. rosea, Hort., has rose-colored fls., with yellow va- 
riegated center. Var. lilacea, Hort., has lilac fls., with 
spotted center. Gn. 45:955. Var. speciosa, Hort., is a 
partially dwarf form with deeper red color, the interior 
of the cup being similar in color to the limb. Described 
in 1843. Var. grandiflora, Hort., has flowers much like 
those of Z. Pavonia itself except that they are larger 
and brighter colored. Gn. 45, p. 263. Identieal with 

this, or subtypes of it, are the forms known as Wheelers, 
covcinea, splendens, Most of the marked departures in 

colors of Ligridia Pavonia are recent. In catalogues 

the above names often appear as if they were species 
names, 

conehiflora, 

ll4 
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Pringlei, Wats. Distinguished ly 
the author of the species, as \ "Very closely 
related to 7. Pavoni, and if alone were to de- 

eide, it might be considered a variety of it, though dif 
fering markedly even in that respeet from the old spe- 

The base of the sepals is) blotehed (rather than 
spotted) with crimson, with a border of orange, the re- 
tlexed blade being of a bright searlet-red. The petals 
have the base blotched and coarsely spotted with crim- 
son, with a well-defined, deeper-colored, brownish mar- 

Sereno Watson, 
follows: 

color 

cies. 

2512. Tiger-flower—Tigridia Pavonia (* 15). 

gin, the blade orange, tinged with scarlet, but not at all 
spotted as in 7. Puvonia, The more essential ditfer- 
ence is in the form of the petals, which have a broadly 
cordate or reniform base, with a much narrower small 
triangular-ovate acute blade, The sepals are also 
smaller and more oblong in outline.” Northern Mex, 
G.F.1:389. B.M. 7089.—Offered to the trade by Hors- 

ford in 1889, 
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ad. Fils. relatively small: the two rows of segments 
differing less in size: stigmas capitate, or at 

least not strongly decurrent. Subgenus Beatonia. 

buccifera, Wats. About 1 ft. high, slender, branch- 
ing, glaucous: lvs. very narrow, strongly plicate: fl. 2 
in. across, the cup pale greenish yellow, dotted with 
purple, the obovate obtuse blade of the outer segments 
light purple; inner segments “folded together in such 
au manner as to form a sunken longitudinal tube down 
the center, the dilated sides at the outer end of the 
tube approaching each other in the form of two cheek- 
like prominences,—these are colored white, purple and 
yellow, while the small rounded terminal blade is a 
deep purple.” Mts. of Jolisco, Mex. G.F. 2:413.—Of- 
fered in 1889 by Horsford. 

ivan trade, 
Van-Houttei. 
droteenia (H 

See page + 
See page 787.—7'. Meleagris, Hort., also a Hy- 
Meleagris, Lindl.), but is not in the American 

trade. BR. —f. violacea, Schiede. One of the Beatonii 
section: narrow-lvd.; tls. 2 in. across, violet, spotted 
at the base; inner segments small, cusp-pointed. Mex. B.M. 
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TILIA (the classical Latin name). Tilidcew. Lime. 
LINDEN. Basswoop. WHitewoop. Trees distributed 
generally throughout the northern temperate zone, with 
soft, light, white or light-colored wood, tough fibrous 
inner bark, serrate alternate petiolate, mostly cordate 
Ivs. and caducous stipules: inflorescence cymose, the 
pedunele attached to, or adnate with, for about half its 
length, a ligulate membranaceous bract: fs. small, yel- 
lowish; sepals 5; petals 5; stamens many, with long 
filaments nectariferous: fr. globose, nut-like. In some 
species, small petaloid seales are found among the 
stamen 

The soft white wood of several species is in great de- 
mand for making fruit, honey and other light packages, 
the facility with which the wood is cut into veneers 
rendering it admirable for such use. The fibrous inner 

bark is used as a tying ma- 
terial and in the manufac- 
ture of Russian bass or bast 
mats. Extensively planted 
as an ornamental tree and 
for bee pasture. As a 
source of honey supply per- 
haps no other plant excels 
it, as under favorable con- 
ditions the nectar sometimes 
drips from the flowers in a 
shower. 

Nearly all the species are 
of rapid growth and not 
very particular as to soil. 
Propagated by seeds, layers 
or grafting. In layering, it 
is usual to twist the branch 
layered before covering it. 
The method known as 
"stooling” is also employed. 
In order to effect this a tree 
is cut close to the ground 
and the “stools” or snekers 

; are banked up with earth 
until they root, when they are severed from the old 
stump and planted in the nursery rows. Rare varieties 
are usually increased by budding or grafting. 
Much confusion exists in the trade names, especially 

in the European varieties. This is no doubt largely 
due to the fact that at least three species have been 
sent to this country under the name of 7. Buropwa. 

2513. A young Linden tree, 

five or six years olde 

INDEX. 

alba, 1, 3, 4. = macrophylla, 4, 7. pyramidalis, 3, 9. 
Americana, 6, 7 Muandshuriea, 2. rubra, 9. 
argentea, 3. 

aurea, 9. 
Caroliniana, 7. 
cordata, 12. 
dasystyla, 10 

Europoa, 9,11, 12. 
grandifolia, 9, 
heterophylla, 4 
laciniata, 9. 

microphylla, 12. 
Miqueliana, 5. 
Moltkei, 7. 
Mongolica, 8. 
parvifolia, 
pendula, 1, 7. 
petiolaris, 1. 
platyphyllos, 9. 
pubescens, 6. 

Sibirica, 12. 
spectabilis, 3 
sulphurea, 9. 
tomentosa, 3. 
ulmifolia, 12. 
vitifolia, 9 
vulgaris, 11. 
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A. Fls. with petaloid scales at the base 
of petals: petals upright, longer 
than stamens. 

b. Les, whitish tomentose beneath. 
co. Br. with 5 furrows. 

b. Cymes few-fld.: tr. with no 

cavity at the base.......... 1. petiolaris 
pp. Cymes many-fld., dense: fr. 

with a cavity at the insertion 
of the pedicel: tvs, large.... 2. Mandshurica 

oo. Kr. without furrows 
p. Shape of lvs. orbicular, ab- 

ruptly acuminate: fr. 
slightly ribbed............ 3. tomentosa 

bb. Shape of lus. ovate, gradually 
acuminate 

E. Winter-buds glabrous: luvs. 
broadly ovate: fr. not 
ribbed 4. heterophylla 

EE. Winter - buds pay: 

lus. ovate: fr. slightly 
ribbed at baSe.... 0... 0008 5. Miqueliana 

BB. Les. green beneath or glaucous. 
and glabrous 

co. Under side of lus. pubescent at 

least when young... ++... 6. pubescens 
cc, Under side of lus. glabrous. 

v. Lhe luvs. large, serrate and ab- 
ruptly acuminatle......... 7. Americana 

vp. The lus. small, usually 3- 
lobed, long-cuspidate ...... 8. Mongolica 

AA. Pls. without petaloid seales: petals 
spreading, shorter than stamens. 

Bb. Les. pubescent beneath: fr. b- or 
AGUDUON ss es wise siete saeco 9. platyphyllos 

BB. Les. glabrous beneath, execpt 
tufts in the axils of the veins: 

fr. without ribs. 
co. Under side of lus. green, 

pv. Branches bright yellow or red 
in winter: lus. very glossy 
above, rather leathery .....1 

vb. Branches greenish or reddish 
brown: lus. thin, slightly 
GLOSSY sistas weeks ees ha 11. vulgaris 

cc, Under side of lus. glaucous....12. wmifolia 

0. dasystyla 

1. petiolaris, DC. (7. Americana, var. péndula, Hort. 
T. argéntea, var. pendula, Hort. T. dlba, var. péndula, 
Hort. 7. péndula, Hort.). Sinver LinpEN. WEEPING 
LINDEN. A medium-sized species with slender some- 
what pendulous branches: Ivs. pale green above, sil- 
very and finely tomentose underneath, 3-5 in. long; 
petiole slender, as long as the blade. July. E. Europe. 
B.M. 6737. Gng. 5:210.—An elegant species and one 
of the best of the European kinds, holding its foliage 
throughout the season. 

2. Mandshirica, Rupr. & Maxim. Tree, attaining 50 
ft., with spreading, often somewhat pendulous branches: 
Ivs. large, 5-8 in. long, orbicular to broadly ovate, cor- 
date or truncate at the base, rather coarsely and re- 
motely serrate with spreading teeth: floral bract adnate 
almost to the base of peduncle: fr. globose, thick- 
shelled, with 5 furrows and a slight cavity at the inser- 
tion of the pedicel. E. Asia.—A variety has the lvs. 
edged with yellow or a lighter green. 

3. tomentosa, Moench (7. argéntea, DC. T. dlba, 
Waldst. & Kit., and probably Ait. ‘2. dlba, Z. dlba, var. 
spectdbilis and TV. dlba, var. pyramidalis, Hort.). 
WHITE or Siuver Linpen. This is the larger ‘White 
Lime” of Europe. Tree, 40 ft. high with upright or as- 
cending branches forming a pyramidal rather dense and 
compact head: lvs. suborbicular, 3-5 in. across, un- 
equally cordate, serrate, densely white-tomentose be- 
neath; blade 2-4 times longer than petiole: fr. tomen- 
tose and slightly ribbed. Very variable in time of 
flowering. Eastern Europe.—This is a very distinct and 
striking species. 

4. heterophylla, Vent. (7. dlba, Michx., not Ait.). 
Tree, attaining 70 ft.: lvs. very large, 5-8 in. long, 
smooth and shining above, whitish and tomentulose he- 

neath: floral bract short-stalked: fr. globular, not 
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ribbed. July. Alleghanies., S.S8. 1:27.—This has been 

sent out as ZT. macrophylla, a name that properly be- 
longs toa large-leaved var of 7. Americana. 

5. Miqueliana, Maxim. Tree, attaining 100 ft., with 
usually an oblong head: Ivs. ovate, truncate or slightly 
cordate at base, gradually acuminate, rather coarsely 
serrate With incurved teeth, 4-6 in. long: floral bract 
adnate almost to the base of the peduncle: fr. globose, 
thick-shelled, 5-ribbed only at the base. Japan. G.F. 
6:113. 

6. pubéscens, Ait. (7. Americdua, var. pubéscens, 

Loud.). Similar to the better known 7. Americana, but 
a smaller tree: winter-buds finely pubescent: lvs. 
smaller, obliquely truncate at the base, glabrous above, 
pubescent beneath: floral braet usually rounded at 
base: fr. globose. June. Long Island to Fla., west 
to Tex. S.S. 1:26.—Less ornamental than 7. dA meri- 
cana and but rarely cult. 

7. Americana, Linn. (7. Carolinidna, Hort.). AmMEni- 

ean LinpEN. Basswoop. Fig. 2514. Stately tree with 
large cordate Ivs. shining above, usually smooth except 

for the tufts of hairs in the awnils of veins: floral 
bract very large, tapering to a more or less stalked 
base: fr. ovoid, tomentose. July. E. N. Amer. 8.8. 
1:24. Mn. 6:153.—This is our most common American 
species and the one most frequently planted. Variable 
in its habit, size and shape of Ivs. and in the color of 
its bark. As a forest tree it was formerly abundant in 
the eastern and middle states, but with the general 
destruction of the forests and the greatly increased de- 
mand for its white wood for manufacturing purposes, 
good specimens are becoming searce, and the source of 
supply is constantly moving westward. Vars. in the 
trade are macrophylla, Hort., a large-lvd. form; MOolt- 
kei, Hort., a very strong-growing large-Ivd. form which 
originated in cultivation in Europe. What is sold some- 
times as T. Americana, var. pendula, is a form of 
T. petiolaris. 

8. Mongolica, Maxim. A slender tree with very small 
orbicular or ovate Ivs., truncate at the base, usually 3- 
lobed, cuspidate, coarsely serrate with acuminate teeth, 
glaucous beneath or green on Vigorous shoots: cyme 
rather dense, with the stalk naked at the base. TE. Asia. 

9. platyphyllos, Scop. (7. grandifolia, Ehrbh.). This 
is the broad-leaved Linden of European plantations and 
probably the largest. It attains 90 ft. Lvs. large, green, 
pubescent, often on the upper side to some extent, un- 
equally cordate, petioles and veins hairy: fr. 5, rarely 
+-angled, tomentose, thick-shelled. This is the species 
most commonly sold here as 7. Huropwa, and the earli- 
est to flower. June. Eu. G.F. 2:256.—The following 
varietal names in the American trade seem to belong 
here: pyramidalis, an upright grower with reddish 
shoots; rubra, bark of branches very red; atrea, with 
yellow bark on branches; laciniata and _ laciniata 
rubra, with deeply cut leaves and reddish young bark; 
sulphirea, probably the same as aurea: vitifolia, the 
vine-leaved Linden with lobed leaves. 

10. dasystyla, Stev. Crimean Linpen. Lys. tough 
and leathery, dark glossy green above and pale beneath. 
with tufts of brown hairs in the axils of the principal 
veins: bark of young branches bright green: Ivs. often 
obliquely truncate at base. E. Eu.,\W. Asia. 

ll. vulgaris, Hayne (7. Huroptea, Hort., in part). 
This species grows nearly as large as 7. platyphyllos, 
has large unequal or oblique cordate lvs., smooth and 
green on both sides; tufts of hairs in axils of veins 
whitish: fr. globose or oval, tomentose, shell thick, 
June, July. Eu. G.F. .—This is said to be the 
celebrated species of Berlin and is often sold in this 
country under the name of 7. Luropwa., It is a week or 
ten days later in blooming than 7. platyphyllos, and 
about the same number of days earlier than 7. slmeri- 
cana, 

12. ulmifolia, Seop. (7. cordatu, Mill. T. parvifolia, 
Ehrh. £. Sibiriea,Boyer, Z. Huropau, in part. L. micro- 
phylla, Vent.). Of slower growth and usually smaller 
tree than the LT. platyphyllos: lvs. small, thin, cordate, 
green above, silvery beneath, with tufts of rusty hairs 
in the axils of the veins: fr. globose, sometimes slightly 
ribbed, very thin-shelled. July. Eu. G.F. 2:257.—Very 

late in lowering. JOHN F. CowEtn. 
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TILLAGE. he working or stirring of the Innd, in 
order to improve it for agricultural purposes, is known 
by the general name of tillage. There is a tendeney 

to use the word cultivation for these operations.  Til- 
lage is a specific technical term, and is to be preferred. 

Tn the eager discussions of scientific matters, as applied 
to agriculture im recent years, there is danger of for- 
getting that the fundamental practice in all kinds of 
farming is, after all, the tillage of the land. The knowl- 
edge of the importance of tillage has developed late in 
the world’s history. In fact, it is Only within the latter 
part of the century just closed that the real reasons for 

2514, Basswood or American Linden — Tilia Americana. 
(X 4.) 

tilling have come to be popularly understood in this 
country. Even now there are many persons who believe 
that the object of tillage is to kill weeds. The modern 
conceptions of tillage probably date from Jethro Tull's 
book on “Horse-Hoeing Husbandry,” which reached the 
second and full edition in 1733, in England. This book 
awakened so much discussion that the system of “horse- 
hoe husbandry” recommended by it was ealled the 
“new husbandry.” There had been tillage of land he- 
fore Tull’s time, but his writing seems to have been the 
first distinet effort to show that tillage is necessary to 
make the soil productive rather than to kill weeds or to 
open the ground to receive the seeds. He contrived va- 
rious tools whereby grain crops could be sown in rows 
and afterwards tilled. The tillage of the land in early 
times was confined very largely to that which preceded 
the planting of the crop. In the vineyards of southern 
Europe, however, Tull observed that tillage was em- 
ployed between the vines during the season of growth. 
Such vineyards prospered, He made experiments and 
observations on his return to England and came to the 
conclusion that tillage is of itself a very important 
means of making plants thrifty and productive wholly 
aside from its office of killing weeds. He supposed that 
tillage benefits plants by making the soil so fine that the 
minute particles can be taken in by the roots of plants. 
Upon the same hypothesis he explained the good effects 
of burning or “devonshiring ” land, and also the benefits 
that followed the application of ashes: the minute par- 
ticles of the ashes are so small as to be absorbed by 
roots. Although this explanation of the benefits of til- 
luge was erroneous, nevertheless Tull showed that til- 
luge is necessary to the best agriculture and that it is 
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not merely a means by which seeds can be put into the 

land, weeds killed, and the crop taken out. 

Tillage improves land in many ways. It divides and 

pulverizes the soil, gives the roots a wider “pasturage,” 

as Tull puts it, increases the depth of the soil, and im- 

proves its physical condition with respect to warmth 

and dryness. 

Tillaze also saves moisture by deepening the arable 

soil so that moisture is held, and also by checking 

evaporation from the surface by means of a thin blanket 

or muleh of pulverized earth that is made by surface- 

working tools. Water lost from the soil by under- 

drainage and by evaporation from the surface. The 

more finely the soil is pulverized, within certain limits, 

the more water it will hold. Its capillary power is in- 

creased, As the water evaporates from the surface, the 

moisture is drawn up from the under surface so that 

there is a more or less constant flow into the atmos- 

phere. If any foreign body, as a board or a blanket, is 

spread on the land, the evaporation is checked. A 

similar result follows when the soil is covered with a 

layer of dry ashes or sand or sawdust. Very similar 

2515. Cryptanthus zonatus, commonly known as 

Tillandsia zebrina ( 34). 

results are also secured when the surface is made fine 
and loose by means of frequent shallow tillage. The 
capillary connection between the surface soil and the 
under soil is thereby broken. This surface soil itself 
miay be very dry, but it serve sa blanket or mulch to 
the soil beneath and thereby keeps the under soil moist. 

In many instances this conservation of moisture by fr 
quent shallow tillage is the chief advantage of the til- 
lave of the land during the growing season. 

Land that is well tilled has different chemical rela- 
tions from that which is neglected. Nitrification, de- 
composition aid other chemical activities are hastened, 
The stores of plant-food are rendered available. The 
soil is made more productive. 

The first requisite for the growing of the plant is to 
have the soil in such condition that the plant ean thrive 
init. It is only when the land is well tilled and pre- 
pared, or when its physical condition is nearly or quite 
perfect, that the addition of concentrated fertilizers may 
he expected to produce the best results. The fertilizing 
of the land, therefore, is a secondary matter; tillage is 
primary. ; : 

The ideal tillage of the land is that whieh is prae- 
ticed by the gardener when he grows plants in pots. 
The soil is ordinarily sifted or riddled so that unneces- 
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sary parts are removed, and most of it is brought into 
such condition that the plants can utilize it. The gar- 
dener adds leaf-mold or sand or other material, until 
the soil is brought into the proper physical condition, 
He also provides drainage in the bottom of his pots or 
boxes. Often the gardener will produce as much from 
a bandful of soil as a farmer will produce from a bushel, 

i. BB, 

TILLANDSIA (Elias Tillands was professor of medi- 
eine at the University of Abo, Sweden; in 1673 made a 
catalogue of plants of the vicinity of Abo). Bromelidcea. 
Tillandsias are mostly epiphytes and all natives of 
America. They are allied to billbergias, «echmeas, 
guzmanias, pineapples, and the like. Many species are 
described in horticultural literature as having been in- 
troduced into cultivation, but most of these are known 
only to amateurs and in collections where species of 
botanical interest are chiefly grown. In the American 
trade about 30 names occur, many of which are to be 
referred to other genera. The generic limits of Til- 
landsia, as of most bromeliaceous genera, are ill defined. 
By different authors a given species may be placed in 
any one of a half dozen genera. Lately, Tillandsia and 
Vriesia have been merged, but in this book Vriesia is 
kept distinct, following Mez’s monograph, It is useless 
to attempt a description of all the Tillandsias that by 
chance may occur in collections. Persons who want to 
know the species other than those regularly in the trade 
should consult Baker’s * Handbook of the Bromeliacex,” 
_1889, or Mez’s “*Bromeliacee” in DeCandolle’s “Mono- 

~ graphia Phanerogamarum,” 1896, The latter work, 
which regards Vriesia as a separate genus, admits 248 
species of Tillandsia. Some of these species extend 
northward into the United States, growing chiefly in 
Florida, although one or two reach southern Georgia, 
and the Spanish moss (which is Lillandsia usneoides) 
reaches Virginia and is common throughout the South. 
The native upright Tillandsias are not in the general 
trade, but they are offered by one dealer in southern 
Florida: of such are J. recurvata, TL. tenuifolia, 7. 
fasciculata, 7. utriculata, 

Tillandsias are usually known as “air-plants” to gar- 
deners. They are perennial herbs, mostly of upright 
growth (the common Z’. wusneoides being a marked ex- 
ception), the bases of the narrow entire leaves often 
dilated and forming cups that hold water and in which 
utricularias and other water plants sometimes grow. 
The flowers are usually borne in spikes or heads, singly 
beneath bracts; they are perfect, with 3 sepals and 
3 petals which are twisted or rolled in the bud, 6 
stamens, a superior ovary with filiform style: fr. a 
3-valved capsule, containing hairy or plumose seeds. 
Vriesia is distinguished by having one or two scales or 
ligules at the base of the petals on the inside, whereas 
the petals of Tillandsia are eligulate; however, there 
are intermediate forms and it is sometimes a matter of 
individual opinion as to which genus shall receive a 
given species. Some of the cultivated Tillandsias be- 
long to still other genera. This is the case with 7. 
zebrina, whieh is properly Cryptanthus zonatus (Fig. 
2515). This is an odd plant, producing crinkled deflexed 
saw-edged leaves, which are whitish beneath and 
brown-barred above, and small clusters of white flowers. 
See p. 404, where other kinds of Cryptanthus in the 
American trade are described. 

Tillandsias are grown both for foliage and for flowers. 
The foliage is usually scurfy and sometimes blotebed. 
Many of the species are very showy when in bloom, 
sending up strong central clusters of blue, violet, red, 
yellow or white flowers. In nature, the seeds are 
carried in the wind by means of the soft hairs, and find 
lodgment on trees, where the plants grow. A few 
species, however, grow on the ground. In cultivation, 
most of the species are treated as pot-plants. The 
growing season is summer. In winter the plants should 
be kept nearly dormant, although not completely dry. 
They need a warm temperature and plenty of light 

while growing. Give a soil rich in peat. In some 

eases sphagnum may be added to advantage. Prop. by 
suckers; also by seeds. For further cultural notes, on 

sult Billbergia, Other bromeliaceous genera described 

in this book are Bromelia, 42chmea, Karatas, Cryp- 

tanthus, Ananas, Piteairnia, Puya, Guzmania. 
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A. Plant-body slender and hangings tls. 
leaf avils, 

SPANISH, Phoripa or Long Moss. 
Figs. 2516, 2517. Whole plant hoary-gray, hanging from 
trees; the stems very slen- hee asa ae 
der and often several feet 

long: lvs. seattered, nar- 

row-linear, 1-3 in. long: fls. 
solitary in the leaf -axils, 
small and not showy, the 
petals yellow and reflexed 
at the end. Trop. Amer. 
and in the U. 8. from Texas 
to Fla. and eastern Vir- 
ginia; extends southward to 
southern Brazil. B.M. 6309. 
Gu. 375, Dac22l. -Gts 45; -p: 
267.—This is one of the most 
characteristic plants of our 
southern regions. In moist 
regions it gives a most weird 
aspect to the forests. It is 
used as a packing material, 
and also, when specially 
prepared, for upholstery. It 
is rarely cultivated, although 
it is not uncommonin green- 
houses, being hung on 
branches and beams; but it 
must be renewed frequently. 
The plant is named for its 
resemblance to the lichen 
Usnea. 

solitary in 

usneoides, Linn. 

ue a 

AA. Plant-body stiffund nearly or quite erect. 

B. Stamens shorter than the petals. 

c. Fils. few in the cluster. 

recurvata, Linn. (7. Birtrami, Ell., at least in part). 
A few inches high, tufted, with seurfy terete or fili- 
form recurved 2-ranked lys.: fls. 1-5 on a spike that is 
sheathed at the base but naked above, the corolla blue 

and exceeding the calyx. Florida to Argentina and 
Chile. : 

ce, Fls. many, distichous. 

anceps, Lodd. (Vriesia dneeps, Lem.). Erect, the 
flower-stem 6-12 in. tall and bearing a spike with large 

distichous green bracts 
from which small blue fils. 
emerge: lvs. stiff, about 1 
ft. long, dilated and striped 
at the base: fis. 2 in. or less 
long, blue or purplish, the 
perianth much exceeding 
the calyx, Cotta Rica, 
Trinidad. L.B.C. 8:77]. 

Lindeniana, Regel (7. 
Lindenti, Morr. Vriésia Lin- 
deni, Lem.). Lys. rosulate, 
about 1 ft. long, dilated at 
the base, long recurving: 
spike large, the showy dis- 
tichous bracts carmine: fls. 
large, much exserted beyond 
the bracts, the large wide- 
spreading segments bluish 
purple, Eeuador, Peru. I. 
H. 16:610; 27:370 (as var. 
Regeliana). G.C. Il. 12: 
46], RK. H. 1872:2303; 1898: 
206 (as var. tricolor). F.M. 
1872:44.—A handsome and 
popular species. 

BB. Stamens longer than 
the petals. 

Stem thickened and bulb- 

like at the base. 

bulbosa, Hook. Small 
seurfy plant a few inches high, the stem swollen at the 
base: Ivs. 3-5 in, long, much dilated and clasping at 
the base and terete above: fls. few, in racemose short 

25:6. Spanish Moss—Tilland- 
sia usneoides. (Much re- ©: 
duced.) 

2517. The Spanish Moss— Tillandsia usneoides, hanging from the trees. 
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spikes, long and narrow, the mueh exserted but not 
spreading petals purple. Var. picta, Hook., has the 
upper Ivs. and bracts searlet. S. Bla. to Venezuela. 
B.M. 4288. FS. : 

Gulf coast. 

cco, Stem not prominently swollen, 

p. Les. linear or filiform from the base or abruptly 
from « dilated base, 

polystachya, Linn. (7. angustifolia, Swartz. TL. parvi- 
spiea, Baker). Lys. rosulate, lepidote or scurfy, curved, 
equaling or exceeding the stem: inflorescence compound, 
somewhat paniculate, the lateral spikes shorter than the 
central ones, the bracts distichous and pointed and little 
exceeding the calyx: fls. blue. 8. Fla. to Brazil. 

tenuifolia, Linn. (7. cespildsa, Leconte, not Cham. 
& Schlecht. Z. Bdartrami, EM. in part). Plant less than 
6 in. tall, reddish, clustered: Ivs. awl-shaped and crect, 
nearly terete, concave at the base, scurfy: fls. few in a 
simple or somewhat compound spike, the blue petals 
exceeding the bracts and recurving at the apex. Fla. to 
Brazil. 

pp. Lvs. gradually narrowed from a broad base. 

fasciculata, Swartz (V7. bractedta, Chapm. YL. glau- 
cophylla, Baker. Vriesia glaucophylla, Hook.). Tall, 
strong species with stem 2 ft. tall: lvs. 1-1!» ft. long, 
coneave or channeled above, erect or ascending, scurfy 
and bluish; stem longer than the lvs. and branched, the 
branches or spikes bearing distichous keeled acute 
mostly greenish and red-tinged bracts: fls. narrow, ex- 
serted, blue. S. Fla, West Indies and Central Amer. 
B.M. 4415. F.S. 5:432.—Very variable. 

utriculata, Linn. Plant 2-3 ft. high: Ivs. glaucous 
und seurfy, becoming subulate and recurved at the 
summit but much dilated and imbricated at the base 
and forming pockets that hold water: inflorescence 
branched, the fls. far apart on the branches: fls. pale 
blue (pale colored forms), narrow, the petals twice 
longer than the sepals. S. Fla. to 8S. Amer. B.R, 
9:749 (as JZ. fleruosa, var. pallida).—For full deserip- 
tion of this species, together with plate, see Trelcase, 
Sth Rept. Mo. Bot. Gard, (1894). 

T. bivittata, Linden, is Cryptanthus bivittatus 
1. farinosa, Hort., is Billbergia pyramidalis. ep. 163.—T7. 
La Salliana: “A new species from South America, with most 
brilliant flowers. It is of free growth and easily cultivated, 
thriving best in a moderate temperature and in alight, fibrous 
soil mixed with sphagnum.” (Siebrecht.)—Z. musaicea, Lin- 
den, is properly Guzmania musaica, Mez. It is acaulescent: 
lvs. 20 or less in a rosette, lorate and obtuse but with a cusp, 
with transverse lines on both surfaces: fils. ina rounded head 
on the end of ared-bracted seape, the corolla white. Colombia. 
BM. 6675. IA. 24:268 (as Caraguata musaica). It is an excel- 
lent plant, with broad lvs. 2 ft. long. In the American trade. 
This plant is sometimes known as a Massangea (see p. 992) = 

See p. 404.— 
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T. musedsa, Hort., is Pitcairnia muscosa. P. muscosa, Hook., 
B.M. 4770, is Pitcairnia Beycalema. The name T. muscosa has 
oecurred in the trade, but the plant is unknown to the writer. 
—T. Wilsoni, Wats., has been introduced sparingly to cultiv 
tion, but does not appear to be in the trade. It was discov- 
ered in Hernando county, Fla., in 1887 by Dr. W. P. Wilson, of 
the University of Pennsylvania: “ 
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“Stem simple, very short 

(about 4 inch): Ivs. numerous, 1 to 3 or 4 inches long, gradu- 
ally narrowed from the clasping base to the long-attenuate 
apex, channeled above, more or less hoary, with minute ap- 
pressed, peltate, brown-centered scales: peduncle very slen- 
der, reeurved, about equaling the lvs., with 2 distinct bracts, 
probably 1-3-fd.: fls. and capsules not seen.” This is Sereno 
Watson's original description, 1888. Nee Mn. 2, p. 180, and 6, 
p. 130, for pictures of what purport to be this species.—T. 
Zahnii, Hort., is properly Guzmania Zahnii, Mez. Tufted, 
branching from the base, glabrous throughout: lvs. 1 ft. long, 
about 1 in. broad, crimson striped and yellow: inflorescence 
paniculate, subtended by scarlet bracts: fls. yellow. Costa 
Riea. B.M. 6059, as Caraguata Zahnii. In the trade. 
The following names are accounted for uniter Vriesia: cari- 

nata, fenestralis, guttata, hicroglyphica, psittacina, Saundersii, 
splendens, tessellata, zebrina (in part). L. H. B. 

TIMOTHY. Phlewm pratense. 

TINANTIA fugax, Scheidw., is sometimes seen in 
old gardens but is not in the trade. It is a tradescan- 
tia-like herb from tropical America, with blue fls. in 
bracteolate curved terminal clusters. 1-2 ft. Grown in- 
doors and out. Known also as Lradescantia erecta, T. 
undata, T. latifolia, B.M. 1340. B.R. 17:1403. L.B.C. 
13:1500-. 

TIPUANA (name apparently Latinized from a Bra- 
zilian name). Legumindse., A genus of 3 species of 
handsome South American trees with odd-pinnate lvs., 
numerous alternate Ifts. and showy yellow or purplish 
fils. in loose, terminal panicles. Here belongs the plant 
recently introduced to southern Calif. as Macherium 
Tipu, whieh Franceschi says yields one of the rose- 
woods of southern Brazil. 

speciésa, Benth. (IMachierium TMpu, Beuth.). Ten- 
der yellow-fld. tree; Ifts. 11-21, oblong, emarginate, 
entire, 14s in. long: veins somewhat parallel: standard 
broadly orbicular: wings very broadly ovate, much 
larger than the keel: pod veiny. S. Amer. 

TIPULARIA (Latin, Viputa, a genus of insects, al- 
luding to the form of the flower). Orehiddcew. Includes 
2 species of small terrestrial orchids in N. America and 
the Himalaya region. Herbs with solid bulb, baving 
several generations connected by offsets: leaf solitary, 
basal, appeariug in antumn long after the flowering 
season: fls. in a long, loose, terminal raceme, green, 

nodding; sepals and petals similar, spreading: label- 
lum 3-lobed, produced into a long spur behind; column 
erect, Wingless or narrowly winged. 

discolor, Nutt. CRANE-FLY OrcHISs. Seape 15-20 in. 
high: leaf ovate, 2-3 in. long, appearing in autumn and 
often surviving through the winter: raceme 5-10 in.long, 
loose: fils, green, tinged with purple. July, Aug. Vt. and 
Mich. to Fla, and La. B.B. 1:480.—Rare. Advertised 

by dealers in Dutch bulbs. Hyiwpien HAsSsELBRING. 

TOAD FLAX. Linaria vulgaris. 

TOADSTOOL. Consult Mashroom and Fungi. 

TOBACCO is considered to be an agricultural rather 
than a horticultural crop and hence is not treated at 
length in this work. See Vicotiana for an account of the 
cultivated species of the genus to which Tobacco belongs. 

TOCOCA (Tococo is the native name of 7. Guianen- 
sis). Melastomdcee, A genus of 38 species of tropical 
shrubs native to the northern part of South America, 
including several handsome foliage plants for hot- 
houses. Their beauty is similar to that of the well- 
known Cyanophylum, for which see Miconia. The lvs. 
are usually ample, petiolate, membranous, rarely leath- 
ery, entire or dentienlate, usually 5-nerved: fls. rather 

large, borne in terminal or sometimes axillary panicles, 
white, red or rosy, 5-merons, rarely 6-merous; stamens 
10: ovary 3-loculed, rarely 5-loeuled, 

platyphylla, Benth. (Spharéqyne latifolia, Naud.). 
Short-stemmed plant with succulent, somewhat tortu- 
ous stem: lvs. broadly ovate, minutely denticulate-cili- 
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ate, 7-nerved: fils. rosy or red: ovary 5-loculed. Colom- 
bia, Venezuela, Costa Rica. — Cogniaux puts this spe- 
cies in a section characterized by having the lys. desti- 
tute of vesicles and the calyx not winged. In this sec- 
tion it is unique by reason of its herbaceous branches 
with long bristles, especially at the nodes; the other 
species of the section have shrubby and glabrous 
branches. A very beautiful plant, but considered to he 
difficult to grow. WM 

Tococa requires a warmhouse temperature, with shady 
and fairly moist place. Use leat-mold mixed with 
fibrous loam, and provide ample drainage. It is best 
propagated from what are called split joints, or eyes 
with the leaf rolled up, and inserted in thumb-pots in 
fine sand with chopped moss; then insert pot in sand or 
cocoa fiber, with bottom heat of 75-80°. Cover with bell- 
glass or other inclosure to exelude air and to keepa 
fairly moist (but not wet) condition. In about two 
months the cuttings will have rooted. The wood for 
propagating should be well ripened. 

Hi. A. Sresrecar. 

TODDALIA (Kaka Toddali, Malabar name of 7. acu- 
leata). Feutdcee, About 8 species of trees, shrubs and 
climbers native to the Old World tropics and the Cape 
Lys. alternute ; Ifts. in 3’s, shining, leathe full of 
fine veins, glandular - dotted, with a wavy vein inside 
the margin: fls. small, copious, in deuse panicles; se- 
pals 4-5, minute; petals 4-5, valvate or imbricate; sta- 
mens as many, or twice as many, as petals: ovary 4-5- 

loculed; stigma peltate: fr. hard, coriaceous, globose, 
permanently synearpous. In Toddalia proper the petals 
are valvate, and the stamens as many as the petals; in 
the subgenus Vepris (name altered from vepres, bram- 
ble) the petals are imbricate and the stamens twice as 
many as the petals. 

lanceolata, Lam. (J ?pris lanceolata, A. Juss.), Small 
tree or large shrub, ereet, without prickles, entirely 
glabrous: petioles 1-2 in. long; Ifts. oblong-lanceolate, 

2-3 in. long, acute, entire, waved at the edge, ' 
broad: panicles axillary and terminal, thyrsoid: 7 
a line long, imbricate; stamens 8, in the male fls, ex- 
serted: fr. the size of a pea, 4-lobed, fleshy, gland- 
dotted. Mauritius, Mozambique, Cape. Int. by Rea- 

W. M. soner Bros., 1891. 

_TODEA (Tode, a German botanist). Osmunddacen, 
GRAPE Fern. A genus of ferns related to Osimunda but 
with the sporangia borne on the under surface of the 
leaf. The last three species, although frequently united 
with Todea, more properly form a distinet genus Lep- 
topteris, differing widely in habit from the original 
Todea; they form delicate foliage plants resembling 
the filmy ferns in hahit. * 

For culture, see Ferns. 

A. Texture leathery: lus. bipinnate. 

barbara, Moore (7. Africana, Willd.). Lys. in a 
crown rising from a short caudex, 3-4 ft. long, 9-12 in. 
wide; piunw erect spreading, sometimes 2 in. wide: 
sori closely placed, often covering the whole under sur- 
face at maturity. South Africa to New Zealand. 

AA. Torture thin: lus. with linear divisions. 

B. Lvs. tripinnatifid. 

hymenophylloides, Rich. & Less (7. pelliicida, Hook.). 
Lys. 1-2 ft. long, 8-12 in. wide, lowest pinne about as 

long as the others; rachises mostly naked. New Zea- 
land. 

supérba, Col. Lys. 2-4 ft. long from a woody caudex; 
pinne often erisped. the lower gradually reduced; 
rachises densely tomentose. New Zealand. 

BB. Les. bipinnate. 

Fraseri, Hook. & Grey. Lys. 1-2 ft. long, from an 
erect woody caudex 18-24 in. high, lowest pinne nearly 
as large as the others: rachis narrowly winged, naked. 

Australia. L. M. UNDERWOOD. 

TOLMIEA (Dr. Tolmie, surgeon of Hudson Bay Co., 
at Puget Sound). Sarifragdcew, A genus of one spe- 

cies, a western relative of the Bishop's Cap or Mitella, 
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and with the same style of beauty. It is a perennial 
herb 1-2 ft. high, with loose racemes of small ereenish 
or purplish flowers. The species seems to have been 
cult. abroad, and twenty years ago it was offered in the 
eastern U. S. for western collectors. It is probably 
hardy and doubtless requires some shade. : 

Generic characters : ealyx funneltor, gibbous at 
base, 5-lobed, the tube in age longitudinally splitting 
down one side; petals 5, threadlike, inserted in the 
sinuses of the calyx, recurved, persistent; stamens 3: 
ovary l-loculed, with 2-parietal placente, This plant 
has been described uuder Tiarella and Heuchera, which 
it resembles in foliage and inflorescence. It seems to 
be the only plant of the Saxifrage tribe that has 3} sta- 
meus, 

Méenziesii, Torr. & Gray. Perennial herb, 1-2 ft. high, 
with slender creeping rootstocks and some sunmer 
runners: Ivs. round-cordate, more or less lobed and 
erenately toothed, slender - stalked, all alternate, those 
of the stem 2-4 in number: raceme *4-1'. ft. long: fis. 
and capsule nearly *2 in. long, greenish or tinged pur- 
ple. Forests of Mendocino Co., Calif., to Puget Sound. 
—Propagates naturally by adventitious buds, produced 
at the apex of the petioles of the radical Ivs. and root- 
ing when these fall to the ground. Woe 

TOMATO (Plate XLII). The Tomato is Lycopers- 
cum esculentum (which see), one of the solanum or 
nightshade family and closely allied to the potato. In 
fact, the potato and Tomato can be grafted on each other 
with ease, although they will not cross, The graft pro- 
duces no practical results, however (see Bull. 61, Cor- 
nell Exp. Sta.). The Tomato is grown more extensively 
in North America than elsewhere in the world, and 
the varieties have here reached a higher degree of per- 
fection. The American standard or ideal is a To- 
mato that is nearly globular, solid and “smooth” (that 
is, not wrinkled). Figs. 8-2 The flat angled 

1334, Vol. II) are 
now little grown in this country. These forms are 
little adapted to canning, to which use enormous quan- 
tities of Tomatves are put, and they do not satisfy the 
popular ideal or desire. The old-time pear, cherry, and 
plum forms (Fig 2522) of Tomatoes are still 
grown for curiosity dalso for the making of pickles 
and preserves, but their field culture is relatively not 
important. The currant Tomato, grown for ornament 
and curiosity, is Lycopersicum pimpinellifolium (Fig. 
2523). It sometimes hybridizes with the common spe- 
cies (Fig. 1338, Vol. II). 

The Tomato requires a warm soil and climate, a 
sunny open position, and along season. The plants are 
usually started in hotbeds or glass houses, being trans- 
ferred to the open as soon as settled weather comes. 
The plants are usually set from 4-4 feet apart each way 
and are allowed to grow they will, finally covering 
the ground. For home use, however, the plants are 
often trained, in order to forward their ripening and 
to secure larger and better colored fruits. The best 
method is to train toa single stem, as recommended 
for forcing below. The stem is supported by a stake or 
perpendicular wire or cord (Fig. 2524); or sometimes 
it is tied to the horizontal strands of atrellis. This sin- 
gle-stem training requires close attention, and if the 
time cannot be spared for it, the vines may be allowed 
to lie on an inclined trellis or rack. This rack training 
keeps the plants from the ground and thereby allows 
the individual fruits to develop perfectly and also 
checks the spread of the fruit-rot; but it usually does 
not give such perfect fruits as the single-stem training, 
since the number of fruits is limited in the latter. The 
most serious general difficulty in Tomato growing is 
the rot of the fruit. This usually causes most damage, 
following close, wet weather when the fruit is ripening. 
It is apparently worst on plants that cover the ground 
thickly with foliage and do not allow it to become dry 
on the surface. Usually it does not seriously lessen the 

crop beyond a few pickings; and if the plants are 
brought into bearing early and are kept in thrifty con- 
dition for subsequent bearing, the percentage of total 

injury is greatly reduced. The Tomato is tender to 
frost. The green fruit remaining when frost kills the 

plants may be ripened in tight drawers or cupboards, 
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if it is nearly or quite full grown. The Tomato is prob- 
wbly a short-lived perennial; but in eold climates it is 
grown as a annual from secds foe 

General Advice on Tomato Culture. — The ‘Tomato 
comes from tropical America and in its natural habitat 
the conditions of temperature and moisture during the 
entire growing season are constantly favorable for its 
rapid development. The pluit is adapted to sueh eon- 
ditions, and if we are to lave the best possible results 

with it under cultivation we must provide them and sce 

The modern type of large, round, 

“smooth” Tomato 

fy 1518. 

ta 
that it has a steady and unchecked growth from the 

germination of the seed to the ripening of the fruit. It 
is true that the plant will live through considerable 
degrees ot cold, wet, drought and other untoward econ- 
ditious, and ofteu seemingly recover from their ill ef- 
fects and make a vigorous growth. But we believe it is 
true that any check in the growth of a Tomato plant, 
particularly if it occurs when the plant is young, will 
surely lessen the quantity and lower the quality of the 
fruit produced. This is a strone statement, but we are 

convineed of its truth by scores of experiences like the 
following: Two adjacent fields of similar character 
were set with plants from the same coldframes. Those 
in one field were carelessly set out just before a cold, 
dry wind-storm and received a check in transplanting, 
the effect of which was evident for at least ten days: 
but the plants ultimately became as large as those in 
the second field, which had been kept in the coldfranie 
during the storm and were set out rather more care- 
fully than the first lot, but six days later. They sut- 
fered scarcely perceptibly from the transplanting, and 
actually commenced a new growth sooner than those 
set six days earlier. The subsequent treatment of the 
two fields was as nearly identical as possible; but the 
second field yielded over 100 bushels J aere more 
fruit than the first and it was so superior in quality 
that, sold by the same man in the same market, it 
brought an average of nine cents per package more 
money. We were familiar with the fields and their 
treatment, and know of no reason for the difference 
in results except the check that one lot received at 
transplanting. All our experience with Tomatoes con- 
vinces us that the first and great essential to the best 
results is a steady constant growth from start to finish, 
but more especially when the plant is young. This 
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leads to a method of culture which differs somewhat 
from that usually recommended. We plant the seed in 
flats placed in a greenhouse or hotbed, some forty to fifty 
days before we think the plant can be set in the field 
without danger of frost, or what is quite as bad, a cold, 
dry wind-storm. As soon as the plants ean be handled 
(which ought to be ten or twelve days from the sowing 
of the seed), we transplant into other flats or into cold- 
frames, setting them 2 to 4 inches apart according to 

the space available and the desired size of the plants 
when set in the field. We have never failed to get 
better results from plants which had been transplanted 
but once (and that when very small) and had been kept 
in constant growth, than from those which were started 
earlier and kept of a practical size for setting in the 
field by repeated transplanting and pruning. 
We aim to give the young plants light, heat, water, 

and above all air, in such proportions as to secure a 
constant and steady growth, forming stocky, vigorous 
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2519. A prolific Tomato, the result of training to a single stem. 

plants able to stand erect when set in the field, even if 
they are a little wilted. A plant which has onee bowed 
its head suffers from it forever. 

For Tomatoes we prefer a field that has been made 
rich by fertilization in previous years, but if manure is 
used we aim to have it thoroughly worked into the soil. 
There is no crop in which this is’ of greater importance 
than with Tomatoes. If we have to depend upon com- 
mercial fertilizers we select those comparatively rich in 
nitrogen and potash, and work in two-thirds of it just 
before setting the plants and the balance some four or 
five weeks later. We prepare the field by plowing as 
early as it can be worked, and repeated replowing or 
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deep working until, at the time the plants are set, it is 
a deep bed of mellow, friable soil. We begin cultivat- 
ing the day after the plauts are set, running the culti- 
vator as deep as possible, and go through again every 
two or three days, as long as the plants will permit; 
but we aim to make each cultivation shallower than the 
preceding one until it becomes a mere stirring of the 
surface soil, 
When quantity and quality are of little importance 

compared with earliness, the best results are obtained 
by a method almost the opposite of that given above, 
The seed is sown very early so that, though growth is 
kept in check by crowding and scarcity of water, the 
plants have set the first cluster of fruit, which is some- 
times nearly full grown by the time dan of severe 
freezing is past, and the plants are then set in the field 
much earlier than recommended for general erop. In 
setting, furrows are opened running east and west and 
the plants set in slanting to the south, so that the fruit 
is just above the surface, with a bank of earth on the 
north side, and the roots are no more than normal depth. 
So treated, the plant will ripen the fruit already set 
very early, but the subsequent crop is of very little 
value. 

When quality is of first importance, staking and 
pruning is essential, as in this way much better fruit 
can be grown than can be produced on unpruned vines 
allowed to trail on the ground, particularly if the soil 
be at all cold. When the plants are to be staked and 
pruned they may be set as close as 30-40 inches apart. 
We have obtained the best results from the use of a 
single stake, some 2 inches square and 5 or 6 feet long, 
to each plant. As soon as the plant shows its first clus- 
ter of flowers it divides, and the two branches are 
allowed to grow, being tied to the stake as necessary; 
all branches starting below the division are cut or 
pulled off, and any above are cut off just beyond the 
first leaf or cluster of blossoms. Most of the fruit pro- 
duced in the Gulf states for shipment north is grown in 
this way. 

For market or for canning and pickling, quantity and 
quality of crop and cheap production are of prime im- 
portance, and the best results are secured by following 
the general cultural directions as just given. As the 
gathering of the crop is one great element of its cost, 
we have found it profitable to set 15 to 20 rows and 
then omit one to form a driveway, at the same time 
omitting every sixth or eighth plant in the row to form 
a cross-walk. This facilitates the distribution of the 
empty, and the collection of the full crates, and enables 
one to gather the fruit with less injury to the vines; 
consequently one secures nearly as much marketable 
fruit, particularly if it is gathered green for pickling, 
as if the entire space was covered. 

Although the Tomato has been in cultivation a much 
shorter time than most of our garden vegetables 
have been developed a great many varieties, di 4 
materially in habit of vine, size, form and color of fruit 
as well as other qualities; and these differences are so 
divergent, and individual taste and the demands of dif- 
ferent markets so varied, that it is difficult to classify 
the varieties or arrange them in order of merit. 

The extra-early sorts are of two types, one repre- 
sented hy Early Minnesota, with a vigorous vine produc- 
ing in abundance large clusters of small, round, smooth 
fruits which ripen early but are too small for market; 
the other represented by the Atlantic Prize, in whieh 
the vine is short-lived, lacking in vigor, and produces 
very early-ripening fruit, too rough to be salable after 
the smoother sorts reach the market. 

Of varieties for a general crop there are quite a num- 
ber, varying greatly in type and quality, from the Opti- 
mus of medium size, perfect form, fine flavor and bril- 
liant vermilion-red color, through the larger Favorite 
and Matchless, to the perfect-shaped, large-sized, late- 
ripening Stone; or if one prefers the purple-red, from 

the Aeme through the Beauty to the later Buckeye 
State. 

If one prefers the dwarf-growing plants, we have the 
purple-fruited Dwarf Champion or the fine-flavored and 

beautiful red Quarter Century. For special purposes 
and to meet individual tastes we have the immense and 
solid Ponderosa and the Honor Bright, which can be 
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shipped long distances almost as readily and safely as 
the apple and more so than the peach, and which, picked 
and stored on shelves, will prolong the season of tresh 
Tomatoes from one’s own garden till Christmas time. 
And to please the eve we have the Golden Queen, 

of clear vellow with 
a beautiful red 
cheek, or the White 
Apple-nearly white— 
ov the Peach, covered 
with bloom and as 
beautiful in’ color as 
a peach For -pick- 
ling we have the Red 
Plum and Yellow 
Plum, the Red Pear- 
Shaped and the Yel- 
low Pear-Shaped, the 
Red Cherry and the 
Yellow Cherry, and the 
eherry -like exquisite- 
flavored Burbank’ s 
Preserving. Every 
season there are new 
and more or less dis- 

tinet varieties added to the lists: and very truly of the 
making of new varieties of Tomato, like the making of 
books, there is no end. W. WM. Tracy. 

2520. The old-time and new-time 
forms of Tomatoes—the an- 
gular and the ‘‘smooth.” 

Tomatoes Under General Field Conditions. —Tomatoes 
should be started in hotbeds. To make the beds, select 
a sheltered place on the south side of a bank or erect 
some shelter on the north side from where the hot- 
bed is to be made. Dig a hole about a foot deep, $8 
feet wide and as long as needed: 18 feet long will give 
room enough to grow plants for twelve acres of Toma- 
toes. Use fresh stable manure; cart it out in a pile and 
letit lay three or four days, then work it over until it 
gets good and hot, then put it into the hole prepared 
for it, 8x 18 feet, about 18 inches thick. Then place the 
frame, 6 x 16 feet, on the manure: that will leave one 
foot manure outside of the frame; by this means the 
heat will be just as great at the edge of the bed as itis 
in the middle. Then place 4 or 5 inches of dirt on the 
manure and let it lie for a couple of days to allow the 
dirt to get warm. The sash is put on as soon as the 
dirt is placed. When the dirt is warm. rake it over to 
get it nice and fine, then sow the seed in drills which 
are made about 2 inches apart by a marker. Sow the 
seed by hand: the sash is then put on close to the dirt: 
at the lower end of the bed the frame is made 3 inches 
higher at the end next to the bank so the water will run 
off; the bed is banked up all around so no cold can get 
in. In this way the bed will be 
Kept warm and the seed will 
soon come up, After the plants \ 
are up nicely, they will need \ 
some air that they may become 
hardened and stocky. 
Ventilating can be done by rais- 
ing the bottom of the sash and 
putting a block under them 
while the sun is hot; but do 
not neglect to lower them at 
night. When the plants are 
four or five weeks old, and 
about 2 inches high. transplant 
the first into a bed that has a 
little warm manure in the bot- 
tom and 4-6 inches of dirt on 
top. Use sash over this first 
bed, as the weather is quite 
cold at night. Do this in order 
to get the early plants in the 
field. Transplant the remainder 
into coldframes and use cover- 
ings or shutters made of boards. Transplant all in rows 
6 inches apart and 2 inches inthe row. Keep them in 
these beds until planted in the open fields, When there 
is a frost in the morning and plants are large, take off 
the covering early in the morning that tl a frosty air may 
harden the plants while they are in the bed. Sometimes 
the plants are in blossom before they can be set in the 
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Two forms of the 

pear Tomato. 
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fields. Never pineh a plant back. 
from 4-6 inches high and stocky; the stronger the plant 
the earlier will be the crop. The main pointis to get the 
plant strong before it is set in the field, then it will not 
stop growing, While a slender, weak plant will not start 

~ as soon. Transplanting the plants from the 
sowing bed into the cold beds helps the plants, and they 
will produce earlier fruit than those set in the fields 
from the hotbeds. Take them up with a trowel that all 
of the dirt possible may go with them trom the bed 
into the field. In case the ground is dry, take a large 
box with clay in it and make a regular mush, dip the 
plant into it, then put the plant in the box, One ean 
leave them there for a day or two before setting them 
in the field. 

Prepare the ground about the same way that farmers 
prepare corn pes Have it well harrowed, then 
mark it off +x 6 or 5x6, and when the ground is very 
rich 6 x 6 feet, and ae the plant in the cross. Use the 
hands to fill the dirt around the plant. Set the plants that 

A good-sized plant is 

2522. A pear-shaped type of Tomato. 

are transplanted under sash first, as they are the oldest 
and strongest. These can be risked in the field first; 
then fill that bed with plants again, as plants may be 
needed for replanting in case cutworms or other causes 
destroy some of the first setting 

Never put manure under the plants set in the field. 
The best way to manure the ground a year before, 
for some other crop, such as cabbage, potatoes or 
pickles: then you can grow Tomat« everal vears after. 
Never put Tomatoes in ground prepared with fresh ma- 
pure, for the manure burns the roots and causes trouble. 
and the flavor of the Tomatoes is not so good, As soon 
as a field of Tomatoes is planted, go over the area with 
hoes and draw up some soil to the plant, and fill in 
around the plant with earth so it will not get dry into 
the roots. After the plants begin to take root, go 
through the field both ways with the cultivator, and 
keep this up during the season. One cannot cultivate 
them too much. Some farmers think that because there 
are no weeds growing around the plants they need very 
little cultivating, but this is a mistake. When the sea- 
son is dry they need more cultivation in order to keep 
up the moisture. 

Half-bushel baskets are very useful in picking Toma- 
toes. Our own practice is to take about six rows in a 
piece and throw the vines of a row around so that we 
can drive a team through the field. If the rows are 6 
feet apart a team can go through without destroying 
many Tomatoes. In that way one ean pick more Toma- 
toes in a short time because he does not have to earry 
them so far. Have be alongside where the team will 
evo and the Tomatoes are carried to these bushel hoxes, 
and when the team comes are loaded and driven to the 
factory. Picking is done mostly by children. A man is 
with them who keeps account of what they pick and 
gives them instructions in picking. 4, J, Herz Co. 

Tomato Culture in the South.—The Tomato is one of 
the most capricious of market-garden vegetables. It is 
of greater relative importance in the South than in the 
North. Essentials of habit and cultivation do not ma- 
terially differ in either section. While by no means & 
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gross feeder, the plant demands a fairly good soil, light, 
porous and well drained, and is generously responsive 
to judicious fertilizing, though acutely sensitive to the 
slightest variations of soil and climate. Underfertil- 
ized it is unprofitable; too liberally manured, espe 
cially with nitrogenous matter, jt runs to vine at the ex- 

pense of fruit and is subject to es re inroads from 
bacterial and fungous discases. Similar results follow 
from wet seasons or too heavy soil, while drought or 
insufficient nourishment cut short the harvest. To 
steer a middle course between these extremes is ditli- 
cult. It is, on the whole, safer to underfertilize than to 
overfeed—to select a moderately dry, sandy loam, well 
manured the last season, and with but a light applica- 
tion of fertilizer, or none at all for the present crop— 
to risk underproduetion rather than invite overgrowth 
of vine, fungous maladies, loss of foliage and decay 
of fruit. 

The norma! fertilizer formula approximates that for 
the potato, though a smaller percentage of nitrogen 
will suffice—say 3 per cent nitrogen, 9 per cent phos- 
phorie acid and 7 per cent potash. This would be met 
by a compound of: Nitrate of soda, 400 Ibs.; high 

grade (14 per cent) superphosphate, 1,320 Ibs.; muriate 
(or sulfate) of potash, 280 Ibs.; total, 2,000 Ibs. This 
may be used to the amount of 1,000 Ibs. per acre with 
safety on a well-seleeted soil if applied sufficiently 
early in the season. Such an application should pro- 
duce a yield of 300 bushels per acre in a normal season 
with any of the better standard varieties. 

Varieties. —All things considered, the following short 
list presents for the South the best of half a cen- 
tury’s effort in development: Crimson Cushion, Stone, 
Ponderosa, Freedom, Acme, Trophy, Paragon and 
Perfection. The medium-sized, smooth, round, red, 
uniform, solid fruit represented by Stone and Acme, 
and of which Crimson Cushion is perhaps the choicest 
and most conspicuous example, presents an almost per- 
eet type, of which one cau ask little more than that its 

present standard be permanently maintained. Yet local 
experience and preference niust ever differ with this as 
with all other soil products. 

For slicing, Golden Queen or Yellow Acme inecom- 
parable, but if is valueless for cooking by reason of the 
muddy tint developed thereby, Fruit of the Ponderosa 
type is too large, gross and frequently too unsynmmetri- 
eal for successful shipping; it finds a xr ier sale in 
local markets. Extra earliness in maturity seems to be 
more or less a chimera, little real difference appearing 
(on careful test) between most varieties. Early ripen- 
ing is rather a matter of soil, manipulation and local en- 
vironment than a fixed habit. ; 

Color is apparently a secondary consideration, tastes 
in this particular varying greatly. Some markets prefer 
the crimson shade of the Acme type, while others de- 
mand the purple tinge of the Mikado. 

Vigor of growth, produetiveness and shipping quality 
seem the three most important requisites—size, even, 

Iding to them in importance. Oversized fruit, in- 
deed, is almost as serious a defect as undersized. The 
following would probably represent the best scale for an 
ideal Tomato at the South, though differing somewhat 
from that generally recognized: 

TOMATO 

Per cent 
20 Vigor (covering freedom from disease) 

Productiveness ...... 
Shipping quality . 

Cultivation.—Whether grown on a large or small 
scale, the young plants are started under glass from 
vnuary to March, according to isotherm, and in about 

30 days from the seed are ready for “pricking out” or 
transplanting—to open ground in the lower latitudes, 
farther north into boxes or "Neponset” pots. The Iat- 
ter, constructed of paper, admit of handling without 
rupturing the root stem when permanently trans- 
planted some 30 days later. 3 
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The land, when the business is conducted on a large 
seale, may be prepared as for cotton by “laying off” 

after breaking and fining, and then bedding on the fer- 

tilizer drilled in continuous rows—though compost is 

usually distributed “in the hill.” Por garden cultivation 
the latter plan is strongly recommended, though broad- 
casting is preferable for limited areas. A shovelful or 
so of well-rotted stable manure to each hill, reinforced 
by a top-dressing of superphosphate in early spring, 
gives excellent results. 5 

Distance naturally varies with |character of soil— 

sometimes with variety of Tomato—and depend also, 
on the mode of training. Where no supports are 
used 6x4 ft. is not too great. When trellised with 3 ft. 
posts, at intervals, and one strand of No. 12 wire, either 
6x4 or 6x3 will do, and when trained to 5 ft. single 
stakes, 5x9 ft. - 

The crop should be rapidly worked through the sea- 
son with either cultivators or “22-inch heel scrapes ”— 
at first in both directions, and afterwards, as the vines 

spread, following the wide row only. Of course with 
trellises cross-plowing is impossible. 

Under either system pinching back weak or inconse- 
quent laterals is necessary. All lower laterals when 
stake-training is employed must be pruned until a main 
stem is established, which is trained spirally around 
the stake and secured with raffia, after which laterals 
are still shortened from time to time, as occasion re- 
quires. This is an ideal, and also a practical system, 
and though necessarily the most expensive, will gener- 
ally justify its use by the results. With the trellis sys- 
tem two or three stems are allowed to grow, although 
the plant is sometimes restricted to one stem for “fancy ” 
results. When no support is used only the more stocky 
and fungus-resisting varieties should be planted and 
severely pruned while young, to form, as far as possible, 
an upright, rigid growth. This is the most common 
method and probably the most profitable also, when 
land is cheap and the grower is not readily discouraged 
by damp and deeay and is vigorous and determined in 
the use of the spray-pump. It is certainly the most 
economical form of cultivation everywhere, at least to 
outward appearance, 

Without his spray-cart and fungicide the tomato- 
erower is lost—and knows it! The sprayer has hence be- 
come an invariable and indispensable adjunct to the truck 
farm, by means of which mast of the fungous and bae- 
teroid affections of the plant may be, if not altogether 
prevented, at least held in hand and damage reduced to 
auminimum. But it must be kept going resolutely and 
continuously from the first—the earlier sprayings to 
consist of an admixture of 4 ounces Paris green to each 
harrel of Bordeaux mixture to hold in check insect dep- 
redators, later sprayings to be made with Bordeaux 
only. 

Second Crop.—A peculiar advantage of the Tomato 
over other transplanted truck crops is its ready dispo- 
sition to grow from cuttings, thus obviating the neces- 
sity for re-seeding for a second or fall crop, as with the 
cabbage The cuttings afforded hy the pruned laterals 
strike root vigorously, and thus afford a ready means 

for filling vacancies in the plat immediately upon their 
ocenrrence; and, since the plants from cuttings begin to 
fruit as soon as they start growth, a coutinuous succes- 
sion may be obtained from early summer until the 
plants are eut short by frost in the fall—an economic 
consideration of vast importance. 

Marketing.—While no particular state or section of 
the South altogether monopolizes the northern markets, 
and many trucking centers from lower Texas and 
Florida to Norfolk and Memphis successively forward 
their shipments in greater or less quantity, the Florida 
crop is probably the earliest. largest and best known, 
though heavy shipments are made to western cities from 
Louisiana and Mississippi, while the middle and eastern 
states are supplied, after the Florida shipments have 
ceased, by the truckers of Savannah, Charleston, Wil- 

mington and Norfolk in turn, 
The methods of packing and shipment are as many 

and as diverse as the loenl centers of production. The 
Florida crop, dominating the very early market, 18 
usually shipped stark green, each fruit paper-wrapped 
in the regular “six-basket carrier” used for Georgla 
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peaches, and forwarded by “ventilated fast freight.” 
This meets the early spring demand, but the fruit 
ripens unevenly and is frequently unsalable at the 
expected fancy figures on account of its appearance. 

A growing tendency has been lately manifested to 
ship as the fruit is coloring, after careful and syste- 
matie grading, in “four-basket carriers ” by refrigerator 

ears. Despite the extra cost of icing and the later ship- 
ment, quality and prices are thereby more satisfactorily 
maintained and the northern publie will soon insist al- 
together on this more rational method being put into 
practice universally. The sorting and grading cannot 
be carried too far, since the culls and second-class fruits 
are equally as good for the cannery as first grades and 
hence the standard of excellence may always be main- 
tained without material loss. 

Fungous Diseases.—Of the fungous affections of the 
Tomato, damping-off in the seed-bed is the first to be 
noted, and is familiar to all, Provoked by excess of 
moisture, warmth and confined air, it may be controlled 
by withholding water from the young plants except at 
midday, stirring the soil to break up and destroy the 
mycelium of the fungus, and otherwise thoroughly 
ventilating. 

Mildew, Cladosporiion fulewm, is a common mal- 
ady in the South during wet seasons, and may be easily 
recognized by the continuous and successive death of 
the foliage from below upward along the main stem, 
and the great effort of the plant to set new leaves and 
branches above, thereby maintaining its life at the ex- 
pense of production. Steady spraying with Bordeaux 
mixture is the remedy. 

Florida blight, an undetermined species of Sclero- 
tium, is less common, though sometimes quite serious. 
It produces a wilted appearance in the plant somewhat 
resembling that caused by the “bacterial blight,” and 
like it generally causes death. The peculiarity of this 
fungus consists in the fact that the greater portion of 
its life is passed under ground and it is hence unaffected 
by fungicides applied to the foliage. Even when ap- 
plied to the surface of the ground beneath the plant 
Bordeaux mixture is of little value, since the precipitate 
formed by the copper salt in suspension is more or less 
arrested or strained out by the soil as the liquid filters 
through. The ammoniacal solution of copper carhonat 
and eau celeste, are not liable to this objection, and may 
be used as remedies with fairly satisfactory results. 

Leaf curl, edema, is also well known and while it 
seldom, if ever, completely destroys the plant, yet it 
greatly reduces its productiver and is all the more 
insidious from the fact that it frequently escapes notice 
until it reaches an advanced stage. It isa form of vege- 
table dropsy due to too much soil moisture, unbalanced 
food formulas or excessive pruning—one or all. Cessa- 
tion of pruning followed by deep cultivation will arrest 
the malady, to a great extent, as the plants will thus be 
given an opportunity to set foliage, thereby affording 
breathing surface sufficient to transpire or pass off the 

TOMATO 1817 

surplus moisture. The feeding power of the roots 
should be reduced and evaporation stimulated from the 
soil. Possibly a light application of superpbosphate at 
time of cultivation would also prove beneticial. 

Black rot, or blossom end rot, a widespread affection 
causing great loss of fruit, aud quite familiar to all, 
seems to have long been erroneously ascribed solely to 

one of the forms of Macrosporiimn— the fa- 
miliary early blight of the potato — and Bor- 
deaux mixture is consequently suggested as 
a remedy. Recent investigations by Earle 
seem to indicate that the real caus d 
maluly is no fungus but a bacillus, ineapable, 
unaided, of penetrating the outside tissues of 
the fruit, but rapidly developing on abraded 
surfaces or in inseet wounds of any kind. 

2523. Foliage of the two cultivated species of Tomato. Ly- 

copersicum pimpinellifolium—Currant Tomato—above; 

L. esculentum —common Tomato—below. ( ts.) 

The boll worm «appears to be an active agent in 
its distribution, while thrips and other wandering in- 
sects largely assist in spreading or disseminating the 
bacilli. Hence fungicides would prove of little avail in 
eoutrolling the baeterial agencies, whieh seem to work 

in conjunction with the fungus heretofore regarded as 
alone responsible for this malady, We must therefore 
look for its complete subjugation only to those preven- 
tive measures which have been found efficacious in 
other forms of bacterial disease in plants. These are 
detailed in the next paragraph, which covers the worst 
malady known to the trucker. 

Bacterial blight, Bacillus solanacearum, is by far the 
most diffienlt to control of all the affections of the To- 
mato, When this peculiar form of wilt puts in an ap- 
pearance the grower is always thrown into more or less 
of a panic, The malady progresses rapidly. The folia 
soon yellows and shrivels, the stems parch and contract, 
and death follows swiftly. As with most bacterial dis- 
eases, an effective remedy is yet to be found. At best, 
preventive measures only can be adopted. Since it has 
been found that certain insects—among them the Colo- 

rado heetle—< st in disseminating the bacilli causing 
the trouble it is evident that all leaf-devouring insect 
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pests should, as a primary procedure, be eradicated, 

as far as possible, from the Tomato plot. This at once 

suggests the importance of crop rotation as a second 

step, and thereafter, in sequence, the destruction of 

affected vines and contiguous vegetable matter, the se- 

lection of areas not recently planted with solanaceous 

crops, and finally the importation of seed (for all sola- 

naccous plants as well as 'T districts Tomatoes) from 

known to be exempt from the blight. 
Insect Pests. -While these are relatively numerous, 

their ravages ave much less of a menace to the grower 

i than either the fungous or 

the bacterial maladies. Only 
the more important are 
lere mentioned. 

First, the boll worm, Hel- 
iothis armigera. As the pro- 
blem of the damage done by 
this insect is of almost equal 
interest to the cotton plant- 
er and the Tomato trucker, 
the corngrower, too, being 

largely concerned, it might 
well be left in their hands 
for solution, but for the fact 
that the loss to the trucker 
is not confined to the direct 
depredation of the worm it- 
self, but a pathway is there- 
by opened to the subsequent 
jnroads of the blight bacil- 
lus, as stated. It is on this 
account that the trucker’s 
interest in the"boll worm” 
is paramount. Unfortu- 
nately no adequate remedy 
beyond hand - picking, the 
use of cornas a “*trap-plant” 
und the destruction of 
wormy fruit has ever been 
suggested. 

Of the various cut worms 
and wire worms almost the 
same might be said, omit- 
ting the interest of the cot- 

9524. Stake-trained Tomato. ton planter. Remedies are 
equally illusive. Except the 

stereotyped “sunrise worm hunt” with a bit of shingle, 
and cabbage leaves or dough poisoned with Paris green 
and deposited at night about the plat, nothing of value 
has ever been suggested. 
Hand-picking for the great, green, sluggish tobac 

worms, Phieyethontius Carolinus, usually proves efi 
tive, in combination with the pre s of poisoning fol- 
lowed by tobacco growers by means of a solution of co- 
balt and sugar deposited cach afternoon, at dusk, in the 
corolla of the Jimpson weed, Datura Stramonium, which 
the tobacco moth frequents. 

The flea beetle, Phyllolreta vittata, pinholing the foli- 
age in clammy, cloudy weather and thereby assisting 
the inroads of fungi and bacilli, is sometimes repelled 
though not destroyed by Bordeaux mixture. 

Nematode galls, Fig. 2144, p. 1545, caused by the 
“vinegar eels,” Heterodera radicicola, which affect cot- 

ton, peas and certain other garden plants, frequently do 
much damage to the Tomato. They can be avoided only 
by rotation of area and preventing the contiguity of any 
of their host plants—particularly cowpeas. | 

After all, the chief injury wrought by inseets upon 
the Tomato consists not so much in direct depredation 
as in the incidental transfer of bacterial germs through 
their agency. Boll worms, thrips, Colorado and flea 
beetles, and other forms relatively innocuous in them- 
selves, become, for this reason, a serious menace. 
Were their complete extinguishment possible, the com- 
mereial prospects and possibilities of the Tomato plant 
would be infinitely improved, Huan N. Starnes. 

Tomato Growing Under Glass.—The Tomato is now 
one of the most popular vegetable crops for foreing. It 
is grown to a considerable extent near most of the large 
eastern cities. Very often it is grown in connection 
with carnations or other plants. The houses may be 
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used for carnations during the winter season and for 
Tomatoes in late winter and early spring when the out- 
side temperature becomes warmer. In many cas 8, 

however, houses are used almost exclusively for To- 
mato growing. The forced crop usually comes into 
market during holidays and runs until May or even 
June. The winter crop is usually relatively light and 
the Tomato small. The erop that matures when the 
days are long, from April on, is much heavier and the 
fruits are considerably larger. Nearly all the heavy 
yields and large specimens that are reported in the pub- 
lie press are secured in the later crops. 

Many Tomato growers aim to have crops from two 
sets of plants. One set of plants produces a crop in 
midwinter or somewhat later, and the other set comes 
into bearing in April or May. These crops may be 
raised in different houses, succeeding other plants. If 
they are grown in boxes, however, they may be handled 
in the same house, the pots for the second crop being 
set between those of the first crop before that crop is off. 
In many instances, however, only one crop is grown; 
that is to say, the effort is made to secure a more or 

less continuous picking from one set of plants running 
over a period of two months or more. 

The Tomato requires a uniform and high tempera- 
ture and is very subject to diseases and difficulties when 
grown under gla There are many risks in the busi- 
ness of Tomato growing in winter. It is probable that 
there is no money to be made from it when the price 
falls below thirty cents per pound, and perhaps the limit 
of profit, taking all things into consideration, is not 
much below forty cents. 
Tomatoes are now usually grown on benches or in 

solid beds, preferably the former. Sometimes the 
grown in boxes 10 or 12 inches 
square or in 10- or 12-inch pots, 
but greater care is exercised to 
grow them in this way and the 
expense is also increased, 
Plants may be raised either 
from cuttings or from seeds. 
Seedlings are usually preferred 
in this country. It requires 
from four to five months to se- 
cure ripe Tomatoes after the 
seeds are sown. The young 
plants are usually started in 
flats and are then transplanted 
to other flats or, preferably, to 
pots. They should be stocky 
and well grown and about 6 
or 8 inches high when they 
are placed in the beds. 

Sometimes the old plants are 
bent down at the base and one 
or two feet of the stem covered 
with earth; the top then re- 
news itself, particularly if cut 
back, and a new crop of fruit 
is produced. Plants can be 
kept in bearing for two sea- 
sons. Healthier plants and bet- 
ter results are usually secured, 
however, when new plants are 
used for each succeeding crop, 
although time may be saved by 
the laying-down process. 

As grown in this country win- 

ter tomato plants are usually 
trained to a single stem, being 
supported by a cord that runs 
from near the base of the plant 
to a support overhead. In this 
system of training the plants 
may stand 2 feet apart each 
way or even less. The side ” 
shoots are pinched out as fast as they appear, the main 
central shoot being allowed to grow. It is loosely tied 

to a cord or wire as if ascends. Usually the main stem 

is stopped when it renches about 5 feet in height. Some 
persons prefer to start 3 to 5 stems from near the crown 

of the plant and to train them fan-shape. When this 1s 

done the plants should stand from 2 to 3 feet apart 

2525. A strand of winter 
Tomato, showing the 

clusters supported by 

slings. 
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either way. This system is seldom used in American 

commercial Tomato growing, however. 

The soil should be much like that which is adapted to 
the growing of Tomatoes out of doors. It should be 

well enriched with old short manure and also with some 
commercial fertilizer which is relatively rich in the 
mineral elements. Care should be exereised that the 

soil is not secured from a Tomato tield, for in that ease 
diseases are likely to be brought into the house. Every 
effort should be employed to cause the plants to grow 
coutinnously. — Plants 
that become root-bound 
or yellow and pinched 
eannot be expected to 
give good results. 

Some bottom - heat 
should be applied. If 
the soil is as shallow 
as 4 inches, eare should 
be taken that pipes are 
not too close to the bot- 
tom of the bench or 
that the heat is not too 
great. From 5 to 6 
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len in order to secure large and well-formed fruits. 
The pollinating should be done freely and with great 
thoroughness, as upon this operation depends the 
chance of securing a full and good crop. One ean rarely 
expect to secure from a whole house an average of more 
than 3 to 4 pounds of fruit toa single phuit for the win- 
ter crop when the plants are trained to a single stem, 
Similar plants fruited in April or May, however, may 
produce considerably more than this. As soon as the 
fruit clusters begin to get heavy, they should be sup- 

ported by 

eured to the main stem 
cords se- 

(Pig: 2525). 
Many varieties of 

Tomatoes force with 
ease. There are few 
Which seem to be spe- 
cial forcing varieties. 
Usually a Tomato of 
medium rather than of 
large size and one that 
is rounded and with 
few creases or angles 

inches is a better depth 
for soil on Tomato 
benches, and the pipes 
for carrving steam 
should be several 
inches beneath the bot- 
tom. The temperature 
of the house at night 
should not fall below 
60°, although a lower 
temperature than this, 
providing the house is 
dry and the plants are 
not growing very rap- 
idly, may result in no 
appreciable harm. It 

is to be preferred. The 
varieties of Tomatoes 
that are in favor for 
forcing are constantly 
changing and it is not 
advisable to give a list 

here, 
The ‘Tomato is beset 

by several difficulties 
when grown under 

s. Oneof the most 
mus is the root-gall, 

which is due to a nem- 
utode worm. In the 
northern states where 
the soil may he frozen 
there should be little 

is bet however, to difficulty with this 
win a temperature pest. After the crop 

at night. The PLOW DRAWN BY MEN. is off in early summer 
temperature all the soil should be 

should run from 75 to 
80°. The house should 
have an abundance of 
light and should he 
high enough only to 
allow the plants to 
have free head-room. 

The Tomato plant is 

very likely to grow too 
rapidly when it is 
given too much water 
and the temperature is 
too high. This is par- 
ticularly true in the 

removed from the 
benches and the boards 
should be thoroughly 
washed with lye. The 
new soil should be sach 
as has been thoroughly 
frozen. The pr 
of mixing old forcing- 
house soil with the new 
soil is very likely to 
perpetuate any root- 

gall difficulty that may 
have been intreduced 
into the house, When 

dull cloudy days of once plants are affected 
midwinter. The plant with the root-gall they 
then fills with mois- BLOW 22 RIAN: Bi OO EN: eannot be saved. The 
ture, becomes soft and ee - Tomato rust, whieh is 
flabby and is likely to 2526. Sculptures from a Theban tomb “' of the 18th or the begin- characterized by fun- 

develop the cedema, or 
dropsy. This disease 
manifests itself in itself is nothing more 
brown elevations on dragged along the g 

substituted the stems and in the ae 
eurling of the leave 
When a plant is once iously affected it is worthless. 
The preventive is to keep the houses well ventilated 
and relatively dry in spells of dark weather. This can- 
tion applies particularly to the duller and damper parts 
of the house, 

The Tomato flower needs hand-pollination to enable it 
to set fruit. The pollen will ordinarily discharge readily 
if the flower is jarred quickly at midday when the sun 
is shining and the house is dry. When the flowers are 
ready for pollination a bright day should be looked for 
and the house should not be watered that morning. The 
pollen is jarred into a spoon or a watch-glass, and into 
this pollen the protruding stigma of the flowers is 
rubbed. It is necessary to apply anv abundance of pol- 

ning of the 19th dynasty.’ 

From Daubeny's “ Lectnres on Roman Husbandry.” 
than a modification of the hoe, which was first 
and by manual labor, before the force of oxen 

See Tools, page 1820.) 

gous spore-patches on 
the under sides of the 
leaves, may be held in 
cheek by spraying with 
Bordeaux mixture or 
other fungicide. 

are several forms of blight which are apparently bacter 
troubles. Thes em to follow unsanitary conditions of 
the house, as too close temperature, too little light, too 
much moisture at the root, and the like. They are 
characterized by various degrees of curling and black- 
ening of the foliage and young growth. There is no 
remedy. Infected plants should be destroyed and, asa 
safeguard, the soil in which they grow should not be 
used again in the house. The rot of the fruit is often 
serious in Tomato houses. The cause of the trouble is 
not definitely known. After the rot has proceeded toa 
certain stage, filamentous fungi develop, and these 
were formerly considered to be the cause of the trouble. 
The only remedy so far known for rot in houses is to 

"The plough 
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2527, Ancient plows, reproduced from Bradley’s ‘Survey of the Ancient Hus- 

bandry and Gardening,”’ 1725, Herewith is Bradley’s explanation: 

give attention to the general 
sanitary conditions of the place 
and to pick off the injured 
fruits as fast as the disease de- 
velops. L.H.B 

TOMATO. Husk T. is Phy- 
salis pubescens. Strawberry T. 
is Physalis Alkekengi and pu- 
bescens. 

TOMATO, TREE. Cyphom- 
andra, 

TOMMASINIA (Tommasini, 
a magistrate and naturalist of 
Trieste). Umbelliterw. Two 
species of herbs allied to Peu- 
cedanum and Angelica. Ben- 
tham and Hooker attach it to 
Peucedanum. In the breaking 
up of that genus (see Peuce- 
danum), this group would seem 

to be best treated as a distinct 
genus, following Koch, Boissier 
and others. It has the habit of 
Angelica. From Peucedanum 
it differs chiefly in having the 
petals involute on the margin. 
Involucre none; involucel 
many-leaved; margin of car- 
pels dilated: fls. somewhat po- 
lygamous. One species, T. ver- 
ticillaris, Bertol. (Peucédanum 
verticillare, Koch. Angélica 
verticilldre, Linn.), is adver- 
tised in this country as a lawn 
plant. It is a hardy peren- 
nial, about 1 ft. tall: lvs. with 

small yellow-green flow- 
3-pinnate, the leaflets ovate, 

acute-serrate and the lateral 
ones often 2-lobed and the ter- 
minal one 3-lobed, the petiole 
much dilated at base.  Pied- 
mont region, 8. Europe. 

bes By 

TOOART TREE. Licalyptus 
gomphocephala. 

TOOLS. The American 
farmer is known by his tools 
and machinery. Labor costs 
much and land costs little. The 

“No. 1. Figure of an ancient 
Plough, supposed to be used about 
the Time of the Romans. 
"No, 2. kigure of a Spanish 

Plough, which some suppose pre- 
serves somewhat of the Manner of 
the Roman Plough, only alter'd to 
be drawn by one Horse, instead of 
a Yoke of Oxen. ‘Tis said that the 
Husbandmen in Spain, will plough 
two or three Acres of light Land.in 
a Day with this Plough. 

“No. 3. The common Shoulder 
Plough or best Plough, used in 
several Parts of England, for cut- 
ting or breaking the Surface of 
Grass Grounds, or Heath Lands; 
‘tis push'd along by one Man; 
sometimes cutting the Turf half 
an Inch thiek, sometimes an Inch 
or two. At A is an Iron turn’d 
up witha sharp Edge, to cut the 
Turtf from the rest of the green 

Sward,. 
"No.4. Isa Figure of the common 

Dray Plough, which is good to be used for miery Clays in Winter; but is not so proper e used in Clays when they are hard. 
us No. 5 The Figure of a singl'’d Wheel'd Plowsh cased in Sussex. b ESocproper tovbemsedamCInysiwl : 

: “No. 6. The Fignre of the Hertfordshire Wheel Plough, which is of the easiest Draught: proper for any Grounds, except miery 
Clays, which are apt to clogg the Wheels, The several Parts of this Plough, being understood, will explain to us the Use of the 
other Ploughs. A isthe plough Beam, B the Handle, Tail, Stilts, or Staves, C the Neck, or Share Boam, D the Earth Board, 
Mould Board, Furrow Board, Shield Board, E the Sheath, F the Share lron, G the Coulter, H the Plough Pin and Collar Links, 
I the Plough Pillow, K the Wheels.” 
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American is inventive. The result is that there is a tool 
to expedite and lighten almost every labor. The effort 
of each man is multiplied. Not only are the American 

tools numerous and adapted to almost every agricul- 
tural labor, but they are trim, light and comely in de- 
sign. 
A tool is properly a hand implement, 

used to facilitate mere manual labor. A 
machine is a contrivance, usually more 
elaborate, that multiplies and transmits 
power or motion. Yet tools and machines merge 

completely that it is impossible to make a definite cate 
gory of one or the other. The word implement is more 

so 

generic, and apphes to any intermediary device by 
means of which a man aecomplishes a given work. 
The phrase “agricultural implements,” as used by 
tradesmen, usually refers to both tools and machines. 
In general discussions the word tool is used somewhat 
indefinitely, as in this sketch; but even then it does 
not include complicated machinery. 

The tools used by horticulturists can be thrown into 
four general categories: 

1. Tools for tilling the land, as plows, harrows, roll- 
ers cultivators, weeders, hoes, rakes. See Tillage. 

2. Tools to facilitate various handwork, as seed- 
sowers, transplanters, markers, pruning imple- 
ments, and most greenhouse devices. 

3. Tools or machines to facilitate the destruction of 
insects and fungi, as fumigators, syringes, spray- 
ing devices. See Spraying, Insecticides, Fun- 
gicides. 

4. Tools or vehicles for transporting, as earts, har- 
rows. 

In the multiplic- 
ity of tools, one is 
often at a loss what 
to purchase. The 
buyer should have 
a definite idea of 
the kind of labor 
that he needs to 
have performled 
and he should then 
consider how well 
adapted the tool 
may be to perform that labor. Once purchased, the tools 
should be cared for. A tool shed orroom is the greatest 
convenience und often the greatest economy. Labor is 
expedited and annoyance saved if each tool has its 
place. Every farm or garden should be provided with a 
room that can be warmed in cold weather, in whieh re- 
pairs can be made on tools and machinery. No general 
farm barn is complete without such a room. The care 
of tools not only contributes to the longevity and use- 
fulness of the implements themselves, but it sets dis- 
tinct ideals before the farmer and therebyis ameans of 
educating him. The greater the variety and the better 
the quality of the tools the more alert the user of them 

One should look up the new ideas in is likely to be. 

2528. An early Yankee plow, made ot wood and the mold- 

Ddoard protected by iron nailed on, After Roberts. 

tools each year as he does in markets or crops. The 
advertising pages of rural papers are suggestive in this 

direction. 
The original tool for opening or tilling the groufid* 

2529. An European type of plow, 
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appears to have heen a forked or erotched stic 
prong of which was used as a handle and the other as a 
cleaving instrument. From this the hoe and the plow 
appear to have developed. Pig. 2526. The hoe and the 
plow are still the fundamental or primary tillage tools, 

2530. The perfected American plow. 

one being for hand-work essentially what the other is for 
team-work. As the philosophy of tillage has come to 
be better understood, these tools have been greatly 
modified and varied. It is surprising to know that the 
plow was not perfected until within a century. It is 
doubtful if the invention of any of the most important 
machines of modern times has really meant so much for 
the welfare of the race as the birth of this humble im- 
plement. To many persons is ascribed the credit of the 
invention of the modern plow, for the implement seems 
to have originated independently in different countries, 
and even in America fiers are various contestants for 

the honor. Thomas 
Jefferson, Charles 
Newbold, David 
Peacock, and others 
have received the 
honor. There is 
reason for ascrib- 
ing the modern 
type of plow to 
Jethro Wood, of 

Scipio, Cayuga 
county, New York. 
The years 1814 and 

1519 are the dates of his most important patents, al- 

still used in its improved forms. 

though the latter is usually regarded as the natal 
day of the implement. Wood was born in Massachu- 
setts in 1774 and died in 1845 or 1846. (See “Jethro 
Wood, inventor of the Modern Plow,” by Frank Gilbert, 
Chicago, 1882.) The study of plows is a curious and 
protitable undertaking, and one that still needs to be 
prosecuted. Some of the forms of plows, ancient and 

modern, are shown in Figs. 2527-30. 
The large-area farming of North America and the ap- 

prehension of the principles that underlie tillage have 
resulted in the invention of a large number of surface- 
working tillage tools. These inventions are particu- 
larly important in orcharding, as they enable the grower 
to maintain the necessary surface mulch (see Tillage 
and Pomology) with a small amount of labor and without 
training the trees too high. There are now many culti- 
vators and harrows which cover a wide swath and which 
are adapted tothe light stirring of the surface soil with- 
out the turning of furrows and the ridging of the land. 

Fig 1. One who is contemplating a serious 
study of tillage tools should familiarize himself 
with the inventions of Jethro Tull, before the 
middle of the eighteenth century. Tull devised 
implements to facilitate the tillage of plants 
when they were growing in the field. 

In hand-tillage tools the greatest recent ad- 
vancement is in the development of the wheel 

Fig This light and simple tool, usually 
adjustal le blades, performs the labor of many 

sets of fingers and does the work more effectively so 
far as tillage is concerned. It also enforces better 
initial preparation of the land in order that it may do 

] 

hoe. 
with 

its work more perfectly; and this rem: irk will also 
apply to the modern seed-sowers. Fig. 25 

Unfortunately, there is no rece nt American | book that 
ples underlying {the application of diseusses the princip 

Practically, our only sus- farm tools and machinery. 
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tained effort in that direction is Thomas’ “Farm Im- 

plements and Machinery,” 1859 and 1869. Useful hand- 

books illustrating various farm devices are “Farm Con- 

veniences” and Martin's Farm Appliances,” both pub- 

lished by the Orange Judd Company. Ti A Be 

Two types of tools for preparing the surface soil. 

The spike-tooth and spring-tooth harrows. 

2531. 

TOOTHACHE TREE. 

TOOTHWORT. English-made name for Dentaria. 

TORCH LILY. 

TORENIA (after Olaf Toren, clergyman; traveled in 
China 1750-52 and discovered 7. Asiatica). Serophula- 
ridcew., About 20 species of annual or perennial herbs, 
mostly low, branching and somewhat decumbent, with 
simple, opposite, serrate or erenate leaves and tubular, 
somewhat 2-lipped flowers in terminal or axillary, few- 
fld. racemes. The species are mainly from tropical 
Asia and Africa. Calyx tubular, plicate or 3-5-winged, 
obliquely 3-5-dentate or 2-lipped at the top; corolla- 
tube cylindrical, usually much wider above; posterior 
lip erect, broad, concave, notched or more deeply cut; 

rly equal lobes; 
seeds numerous, 

See XNanthorylum. 

Kuiphofia 

lower lip large, spreading, with 3 nez 
stamens 4, perfect: capsule oblong; 
small. 

Tovenias are of easy cultivation and are very useful 
for window-boxes, low borders or even for large nv 

The flowers are not large but the plants are flor 
and Keep in good leaf and flowers from spring to frost. 
T. Fournier’ has the best habit for a bedding plant, 
but it may be bordered with Z. flava. The plants are 
easily raised from seed, but may also be grown from 
cuttings, which root quickly. 

2532. The hand-wheel hoe. 2533. A hand seed-sower. 

A. Fils. mainly yellow. 

flava, Bueh.-Ham. (7. Baitloni, Godefr.). Usually 
decumbent and creeping: lvs. 1-2 in. long, ovate to ob- 
long, coarsely crenate; petiole balf as long as the blade 
or less: fs. axillary and solitary or scattered at the 
ends of the branches in pairs on an erect rachia; co- 

TORREYA 

rolla-tube red- purple above, yellow beneath; corolla 
limb bright golden yellow with a purple eye. India and 
E. Asia. B.M. 6700. F. 1883:55. 

AA. Pls. mainty blue or white. 

Asidtica, Linn. Annual, erect or diffuse: stem quad- 
rangular: Ivs. ovate or ovate - lanceolate, long -acumi- 
nate, serrate, obtuse, not cordate at the base, rough to 
the touch: peduncles axillary, single-fld.: corolla large; 
tube dark purple; limb 4-lobed, of a delicate pale pur- 
ple-blue, with a dark blotch on 3 of the lobes, without a 
yellow eye; stamens 4, the 2 longer with a subulate 
spur. India. B.M. 4249. 

Fourniéri, Linden (YZ. edéntula, Hort., not Benth.), 
Fig. 2534. Low, bushy, usually annual, becoming nearly 
lft. high: stem 4-angled: Ivs. petioled, cordate-lanceo- 
late, 1-14 in. long, crenate-serrate; petiole ¢ in. long; 
corolla-tube narrow, yellow; corolla-limb 2-lipped, the 
posterior lip not cut, pale blue, the anterior 3-lobed: 
lobes round obtuse, dark purplish blue, the anterior 
lobe marked with a yellow blotch. JI.H. 23:249. R.H. 
1876, p. 465. B.M. 6747.—Var. alba, Hort. (var. White 
Wings) has pure white flowers. A.F. 5:401. G.M. 36:87. 
Var. grandiflora has somewhat larger fils. and is more 
free-flowering. In the neighborhood of Philadelphia, 
self-sown seed sometimes germinates in the spring; 
also seeds of 7. flava. F. W. Barcuay. 

Torenia Fournieri in Florida is an excellent substi- 
tute for the pansy, which is cultivated only with diffi- 
culty so far south. Young plants come up by the hun- 
dreds around the old 
plants from self-sown 
seed during the rainy » 
season. The species 
ean also be propagated 
with great ease by cut- 
tings. The Torenia 
shows its full beauty 
when planted in beds 
or borders or in masses 
in front of small ever- 
green shrubs. It flow- 
ers abundantly 
throughout the sum- 
mer, and even late in 

fall isolated flowers 
may be found. The 
hest results are ob- 
tained by treating it 
as an annual. Any 
good and rich light 
soil seems to meet its 
requirements. It sue- 
eeeds almost every- 
where but prefers a F er 
shade and moisture. 2084: Thorenia Fourier: 
It even grows luxuri- Detached flower (X 7). 
antly in wet places 
along ditches and water-courses where forget-me-nots 
grow inthe North. If such localities, however, are very 
shady, the flowers, though much larger, are neither pro- 
duced as abundantly nor are they colored so brightly as 
in sunny situations. On the other hand, it is sometimes 
found in such dry positions, where only cacti and yue- 
cas manage to live, that one can searcely understand 

how it is able to sueceed, In good soil the Torenia 
attains a height of from 8 to 10 inches, and when 
planted about 8 inches apart soon cover the ground en- 

tirely. There is already a great variety in colors, but 
the typical plant has beautiful light blue and royal 
purple flowers, with a bright yellow throat, in texture 

rivaling the most exquisite velvet. THI. NEHRLING 

TORNILLO. 

y, one of the most TORREYA (after Dr. John Torrey 
distinguished of the earlier American botanists; 1796- 
1873). Syn., Limion, Caryotéxus. Coniferw. Orna- 
mental evergreen trees, with spreading, usually whorled 

branches, clothed with yew-like, two-ranked, dark green 
foliage; the fruits are drupe-like and about 1 in. long. 
The ‘Torreyas are but little known in cultivation and 
rarely seen in a flourishing condition, The southern 

See Prosopis pubescens. 
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Y. taxifolia survives the winters in very sheltered posi- 

tions in the vieinity of Boston, but 7. 
not hardy north. The Japanese 2. nwedfera is probably 
the hardiest and most desirable species, but secs not 
yet to have been tested north. Torreyas will probably 
grow best in shaded and sheltered positions and in a 
somewhat moist lowmy soil Prop. by seeds; also by 
euttings and by grafting on Cephalotaxus. Plants 
raised from euttings grow very slowly and usually re- 

main bushy, Por cious, terminal shoots should be 

selected. 
There are 4 speciesin N. America andE, Asia. Trees, 

rarely shrubs: Ivs. 2-ranked, linear or linear-lanceolate, 
with 2 narrow glaucous lines ben h. becoming fulvous 

with age: when bruised the folinge emits a disagree- 
able odor: tls. dia@cious, rarely moncacious; staminate 

fls. ovoid or oblong, composed of 6-8 whorls of stamens, 

surrounded at the base by bud-seales: pistillate tls. 
consisting of a solitary ovule surrounded at the base by 
a fleshy aril and several scales: fr. drupe-lik 
consisting of a rather large seed, with thick 
woody shell entirely covered by a thin fleshy 
aril. The hard, strong and close-grained wood 
is much valued in Japan ter cabinet-making 
and building. It is very durable in soil. In 
this country it has been used for fence posts. 
Rafinesque’s Tumion has recently been taken 
up as the proper name for this genus, since 
the name Torreya was used for other genera 
before being applied to this: but there are 
good reasons why none of these older Tor- 
reyas can stand, and no useful purpose ean be served 
Sie the present name. 

A. Lvs. linear, about 1g in, broad or less. 

B. Length of lus. 24-125 in. 

taxifolia, Arnott ( Timion tarifolium, Greene). Fig. 
2535. Tree, attuining 40 ft.. with sp ding, slightly 
pendulous branches, formines a rather open pyramidal 

head: bark brown, tinged orange: Ivs, linear, acumi- 
nate. dark or dark yellowish green above, with narrow 
white lines beneath, °y-115 in. long: fr. obovate. dark 
purple, 1-174 in. long. Fla. $8.8. 10:512. 

BB. Length of Tvs. 1-313 in. 

Californica, Torr. (7. Miyristien, Hook. f. Limion 
Californicum, Greene), CALIFORNIA NUTMEG. Tree, 
attaining 70. or oecasionally 100 ft.. with spreading, 
slightly pendulous branches. forming a pyramidal or in 
old age round-topped head: bark grayish brown, tinged 
with orange: Ivs. linear. slightly faleate, acuminate, 

Californica is 

lustrous and dark green above, 1-31, in. long: fr. ob- 
long-oval or oval. licht green, streaked with purple, 
1s lone: Gali Ses. Tiesto. Boab ots 0. SBS, 
Be eC VS Spoke Tis o8005 SUL. RoE ISi, pp, 
16) The ToD pps. dele Ly 

AA, Dus. lanceolate, one-sirth in, broad or somewhat 

less. 

nucifera, Sieh. © Zuee. Tree, usually 30 ft., but oe- 
casionally $0 tt. high, with spreading branches, forming 
acompact head, sometimes shrubby: bark bright red: 
Ivs. lanceolate, acuminate, rigid and spiny poin very 
dark green above, with 2 white lines beneath, *4-11, in. 
Io fr. oveid, oblong, less than an inch long. Japan. 
8 9. RAs W873... —The Chinese ZL. gritudis, 

Fort., is very similar in 
disagreeable odor of the 

8 GG, UT, PGS I 

. but said to lack the 
Ri Ee T8095. 2: 

ALFRED REHDER. 

r species, 

TORTOISE PLANT. Testidinaria Elephantipes. 

TOUCH-ME-NOT. Dinpations aurca aad biflora. 

TOURNEFORTIA (Jos. Pitton de Tournefort, 1656- 
1708; one of the earliest systematic botanists). Dorra- 
gindcer, A large genus comprising possibly 100 spe- 
cies widely seattered about the warmer portions of the 
world. Mostly trees and shrubs, rarely subshrubs, with 

alternate simple leaves and small flowers in terminal 
cymes, 

heliotropioides, Hook. Properly Heliotropium anchu- 
sefolium, Poir. A hairy, shrubby perennial, with aspect 

Tis 
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of garden lelotrope but uot sweet-seented: Lvs. ellipti- 
end, obtuse. wavy -moargined: peduncles terminal, 2-3 
Himes branched. bearing a T-sided, 2-rauked raceme of 

many ts. calyx S-lobed, hairy: corolla-tube vellow, the 
limb S-lobed, lilae. Buenos Avres. BoM. 3006, — Self- 

sows and eomes up in the garden spontaneously, Not 
popular North, but a good shrabby plunt im the South. 

Fo Wi. Barcnas, 

TOWNSENDIA (David Townsend, botanical assoei- 
ate of Wm. Darlington, of Pennsylvania). Compisilec, 
About 17 species of low, many-stemmed herbs, nearly 

all of which are patives of the Roeky Mts., with linear 
or spatulate, entire Ivs. and rather ta uls resem- 
bling those of Aster; the numerous ravs from violet to 
rose- purple or white: Howering from early sprin 
summer, The annual or biennial species have la H 
heads than most of the perennials. Judging from the 
literature, the largest fld. of the perennials are Z. 

densata, Wileoriane and Roethrockii, three species 

whieh seem not to be in cultivation as yet. The species 
mentioned below are presumably among the most de- 
sirable of the genus. They are offered by collectors of 
Colorado wild fowers. 
Asa genus Townsendia is distinguished mainly by its 

akene, which is commonly beset with bristly duplex 
hairs, having a forked or glochidiate-capitellate apex. 
Townsendia is practically unknown to forieulture. For 
fuller account see Gray's Synoptical Flora of North 
America. 

grandiflora, Nutt. 
stems sprending from the base: 
Draets of invelucre conspieuously attenuate 
heads Ja rays +s in. long, bright Ilue 

Summer. Foothills western Neb. to Colo. 
Mex. 

sericea, Hoo 
sile heads surr 
heads “4 in. 
April, May. 

cCon- 

Biennial or annual, 9-18 in. high: 
upper Ivs. often linear: 

reuminate : 
or violet. 
and New 

Nearly stemless perennial with ses- 
unded and surpassed by the linear lys.: 

across; rays white or purplish tinged. 
Dry hills. plains or mountains, Saskatehe- 

wan to Roekies, south to New Mex. and Ariz.—hnown 

as “Easter Daisy “in Colorado. Wilks 

TOXICOPHLEA. Sce cfeokuuthera 

TOXYLON ( Bow-wood, from the Greek). Crticdcee. 
OsSAGE ORANGE. One species, a thorny North American 
small tree. much used for hedges, Formerly known by 
Nuttall’s name Jfaclura (named for Wm. Maclure, 
American geologist), but Ratinesque’s Toxylon has a 
year’s priority. The orange-like, inedible fruit is famil- 
jar to children. See Fig. 2536. The tree thrives in 
moist and rich or in ordinary or dry soils. Its roots 
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deplete the soil. and rapidly 
A tree with 

are voracious fecders 
Hardy as far north as Massachusetts. 
deciduous, simple, alternate, petiolate, entire leaves 

and milky sap: branches, particularly the lowe ey, beset 

with numerous straight, axillary spines 2-3 in. long 
fls. minute, dicecions, apetalous, axillary, appearing in 
May to June, the stauminate borne on the short spur-like 
branchlets of the previous year, racemose, pedicillate, 
pendulous; calyx 4-parted, with its segments valvate 
ene . the pistillate borne on branches of the cur- 
rent year, sessile, capitate; peduncle short, the 4-cleft 
calyx potions the sessile ovary: style simple, filiform, 
long and exserted: ovary superior, one-loculed; ovule 

solitary: fr. a dense aggregation of enlarged, fleshy ca- 
lices into a globular synearp with a mammillate sur- 
face, light green or yellowish in color: synearp 4-5 in. 

in diameter, falling as soon as ripe in the autumn, 

2536. Osage Orange—Toxylon pomiferum ( 1-3). 

pomiferum, Raf. (.Muclira curantiaca, Nutt.). OSAGE 
ORANGE. Fig. 36. Tree, 30-50 ft. high: Ivs. ovate 

to oblong-lanceolate. E. Kansas to N. Texas. Wood 
orange-eolored, G.C. TIL. 16:693. G.M.33:808, 809. R.H. 
1896, p. 33 (var. inermis). Vi. 4:37 Eaup Miscue. 

Before the advent of wire fences the Osage Orange 
wis an extremely popular hedge plant, meeting general 
requirements better than any other plant suitable to 
our climate. It is used considerably, and where prop- 
arly attended to from the start makes a hedge in a short 
‘ins of a fairly defensive nature. Most dealers in tree 
seeds keep seeds of the Osage Orange, and those who 
grow the plants procure the seed in spring, drilling it 
in rows. The Osage Orange grows readily from seed, 
even when the latter is a year old. The sowing in rows 
gives the seedlings achanee to become stocky by fall 
and plants two feet high the first year are not uncom- 
mon. These one-year-old plants are quite good enongh 
for hedging. Nurserymen who grow them for sale usu- 
ally dig the plants in the fall, storing them away in a 
eool cellar, the roots buried in sand. They are then 
sorted into two grades, which compose first- and sec- 
ond-elass plants. At the time of grading, the tops are 

chopped off somewhat, leaving about six inches of 
length only. This fits them for planting without more 
eutting. 

The place where a hedge is desired should be well 
eleared of all weeds. If cultivated for a year in ad- 
vance, soimnuech the better, as it will make the keeping 
down of weeds a mueh easier task. 

There are two ways of planting a hedge; viz., single 
row and double row, The double row is made by set- 
ting the plants nine inches apart each way, the plants 
in the second row coming between those in the first 
row, forming a zigzag line. The single row, however, 
is good enough, and is much easier to eultivate and 
keep clear of weeds. In single rows set the plants six 
inches apart. 

The soil need not be overrich for the Osage Orange. 
The plant is a strong grower naturally, and soil in fair 
eondition will give a growth more tractable to form a 
good hedge than a rank growth from rich soil. 

When dug the Osage plants have very long roots, and 
the ends of these may be chopped off without disadvan- 
tage. Ifthe plants are held in bunches and the roots 
chopped to an even length the setting will be an casy 
task. The tops will have heen already cut off if treated 
in the way above suggested, 

Beyond cultivation of the plants, nothing is required 
the first year. By falla good growth should have been 

TRACHELOSPERMUM 

made, and towards spring this should be cut back, leay- 
ing about six inches of the young growth. The season 
following more care must be given to forming a hedge. 

When in full growth, say in July, shear off the tops of 
the plants. This will cause the side shoots to dey elop; 
and it is these side shoots which will form the base cf 
the hedge. Another light trimming should be given 
when growth is over for the season, to bring the plants 
into a hedge shape. Much the same work will be re- 
quired every year—a trinmning when growth is in full 
swing to make the hedge bushy, and another later on to 
shape it. 

The proper shape for a hedge is the conical form, 
though it may be flat-sided or in any shape desired, 

provided the upper branches never overlap the lower, 
Of late years a system of planting the Osage Orange 

differing from the one deseribed has been followed by 

some. Strong two-year-old plauts are procured and are 

planted ina slanting position. As the new growth is 
made it rises in an upright way as usual, and this pro- 
duces a lattice-like appearance of the branches, aud a 
very strong hedge. It is certainly stronger than a com- 
mon hedge, and yet a common one properly looked after 
forms a defensive fence, meeting all requirements, and 
costs not nearly as much as the other. See Hedyes. 

JOSEPH MEEHAN. 

TRACHELIUM (Greek, trachelos, neck; from its 
supposed efticucy in diseases of the throat). Campanu- 
ldcew, TH wort. A genus of 4 or species of 
perennial berbs or low shrubs with usually somewhat 
simple stems and terminal panicles of small blue 
flowers. The species are native to the Mediterranean 
region of Europe. Calyx adnate: lobes 5, narrow; co- 
rolla narrowly tubular; stamens free from the corolla: 

capsule nearly globose: seeds small. 

eertleum, Linn. A half-hardy biennial or perennial, 

20. 

1-3 ft. high: Ivs. ovate, acuminate, unequally serrate: 
fls. blue or white, in deuse, terminal cymes, in late 
summer. Shaded plac B.R. 1:72 -s in S. Europe. 
(in. 28, p. 181; 47, p. 803; 51, p. 84.—An attractive late- 
flowering perennial suited to culture as an annual. 
According to Gn. 28, p. 181, the species is fairly hardy 
in England, but young plants are more floriferous than 
old ones. Seed may be sown in March. The plant is 
easily propagated by euttings. Avecording to Gn. 47, 
p- 303, plants from cuttings are dwarfer than seedlings. 

F. W. Barcuay. 

TRACHELOSPERMUM (Greek, referring to the fact 
that the seed has a neck). <A poe ynadcee. Trac helosper- 
mum is a genus of 8 oa of climbing shrubs native 
to eastern Asia and Malaya. They have opposite lvs. 
and white or purplish fls. in lax cymes. Generic cbar- 
acters: calyx 5-parted, glandular or scaly within: co- 
rolla salver-shaped; mouth constricted; lobes oblique, 
overlapping to the right, twisted to the left: stamens 
inserted above the middle of the tube; anthers conniv- 
ing over and adhering to the stigma; cells spurred at 
the base: disk annular or of oblong glands: carpels 2, 
distinet, many-ovuled. 

T. jasminoides, the STar JASMINE, is a_ tender, 
evergreen, shrubby climber from China, with fragrant, 
white, 5-lobed flowers. It is a favorite in the South, 

where it is grown out of doors and known as the “Con- 
federate Jessamine.” In northern conservatories it is 
generally known under its synonym, Rhynchospermun. 
Handsome specimens may be grown in large tubs, mak- 
ing dense bushes 3 or 4 ft. high and as much in diame- 
ter. In May such specimens are covered with flowers 
and fill a greenhouse with their delightful fragrance. 
The blossoms are about an inch ac 5or6éina clus- 
ter, pendulous, and of a very spirited appearance which 
is largely due to the manner in which the 5 wavy-mar- 
gined pet (or rather corolla-lobes) are rolled back. 
See Fig. 2537 
“Rhyne oe mum” is amost satisfactory greenhouse 

shrub for a general collection. It requires no special 
treatment, except that the plants should be kept on the 
dry side during the winter. 

It requires several years to work up a good-sized 
specimen. Young plants should be given warmhouse 

treatment and encouraged to grow. Large, well- estab- 

lished specimens thrive in a coolhouse. During sum- 
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mer the pots may be plunged outdoors in a partially 
shaded position. The species is propagated by cuttings 

of half-ripened wood taken with a heel in spring. The 
Star Jasmine is one of the many good old standard 
greenhouse plants that are too little seen nowadays. 
The writer Knows of two large specimens trained toa 
bush form that are the chief shrubby ornaments of a 
eool greenhouse trom late April to ently June. Every 

year they are loaded with fowers throughout the month 
of May. The specimens require considerable room, 
and the gardener is sometimes compelled to keep them 

inacold pit until the chrysanthemum scason is over, 

although this treatment is uot to be advised. 

jpseninndee Lem. (Rhynchospderm un ja sminordes s 

Lindl. Star Jasmine. Also called ‘*¢ Tontederi tte, 
* Malayan "or ‘African Jessamine.” F 37. Tender. 
evergreen, climbing shrub described above: lvs. short- 
stalked, ovate-lanceolate. acute, glabrous : peduncles 
much longer than Ivs.: ealvx-lobes retlexed: corolla-tube 
contracted below the middle: several jagged scales at 
base of corolla: 5 large glands at base of ovary, 2 united, 

Southern China. B.M. 4737. Gne. Gn. 

.—Var. variegatum, Hort., has Ivs. of green 
and white, tinged red. Ronert SHORE and W. lM. 

Star Jasmine (Zrachclospermum jasminoides) is a 
very choice aud beautiful woody climber for the South. 
Being a native of the southern part of China, it is well 
adapted to the climate of the extreme South. It com- 
mences to bloom early in April 
be enjoyed late in May. Even in October and Novem- 
ber one may find numerous scattered fower-clusters. 
When in full bloom the phar it seems to be covered with 
a white sheet. the flowers almost hiding the dark 
foliage and filling the air for many yards away with a 
pee uliar and most delicious fragrance. The Star Jas- 
mine is beautiful even without Agree. It is not easily 

ited and therefore it is net a conimon plant in 
Even plants with good roots require a great 

deal of intelligent care. and it is no easy matter to bring 
transplanted specimens into a Hourishing condition. 
should be transplanted into the garden in November or 
December, pot-plants ee being a for this 
purpo The soil should be kept moist all the time, 
and especially during the dry spells in April and May. 
If the soil is not naturally rich a moderate amount « 
fertilizer should be applied. When once established, the 
plant does not need any more care than the Carolina jas- 
mine Gelsemium). In sumn during the rainy 
season, amulch of grass and fresh cow manure is exceed- 
ingly beneficial. It is best grown ona trellis of two, ibre “e 
or even four posts about ten feet high, with strong 
nized wire all around; or strong laths can he us 

and the last flowers can 

2537. Trachelospermum jasminoides (* 74). 

Stead of wire. If the specimen is a strong and healthy 
one it will soon cover the trellis in a dense tangled mass 
and the new shoots will gracefully protrude to all sides. 
The propagation is best affected in Florida by layering. 
and strong plants can be raised in this way in about 
two - 0 years. H. NEHRLING. 

TRACHYCARPUS 

TRACHYCARPUS ((ireek, rewgh or harsh fruit). 

Pulmadcor, PoRtexe’s PALM, kKuown under miniy tech- 
nical names, is of unique interest to the horticulturist, 
as it is the hardiest of all palms. It ix a spineless fiun- 
palm which grows 30 tt. high. It is slightly hardier 
than Chamavops Iiiilis, the ouly palm uative to En- 
rope. Fortune’s Pa Im is the only trnnk-producing pala 
which round in the southern grows outdoors the vear 

2538. Fortune’s Palm—Trachycarpus excelsus (or T, Fortunei), 

The leaves finally become 4-5 feet across. 

and western parts of England. 
in these favored regions it has flowered regularly year 
after vear. It is also called the Chusan Pahu. 

For practical purposes Trachyearpus is best consid- 
ered a genus of four species, two of which are lutives 
of the Himalayan es ion and two native respectively to 
China and Japan. ‘he Himalayan species have their 
truuks clothed at the old Jeaf-sheaths, while the fur- 
eastern species have beautiful, sinoeth, polished trunks. 
In each group one species has the tips of the leaf-seg- 
ments pendulous wand the other has them straight. These 
are the most obvious and Import: uit differences to the 
hortieulturist, exvept that 7’ js the hardiest 
of the whole genus. The di above cited mark 
extreme types only. Intermediates occur. Mueh study 
has been given to this genus of palms and many clar- 
acters to separate four species have been proposed at 
various times and subsequently abandoned. The latest 
botanical conception of the group (Beceari and Hooker 
in the Flora of British India, 6:456 (1s04]) unites the 
Himalayan species into one and the astern forms 
into another. In support of this view may be urged the 
Jimportant faets that smooth-trunked forms have lately 
been discovered as far west as Upper Burma, and 
that the ipped Japanese form may be merely 
cultivated or run wild in Japon. Its origin and nativity 
are not yet certain. Both points of view are given on 
the next page, each being-correct for its own point of 
view. The hortieultural account is based upon Hooker's 
notes in B.M. 7128, and the botanical is taken from the 
Flora of British India. Some botanists prefer the mz 
euline case endings, others the feminine. 

Fortune's Palm is grown indoors aud outdoors in 
America wherever palms ar rown, but it is not one 
of the most popular speeies with northern florists. It 
seems to reach perfection in California, where it is one 
of the most popular of all palms. Ernest Braunton 
writes that it is hardy throughout the southern half of 
the state, where it ‘commonly known by the appropri- 
ate name of Chinese Windmill Palm. It attains a height 
of 30 ft. Braunton adds that it is hardier than the native 
Washingtonia and will stand more abuse. It grows well 
near San Francisco, A new palm has receitly come into 
Californ‘a under the name of Chamurops or Traehy- 
rrpus Phadomia, aname unknown to botany. All the 

specifie names cited in the synonymy below have also 

been combined with Chamerops. 
Generie characters: spadices many, interfoliar, stout 

branched: spathes embracing the peduncle aud branches 
of spadix, coriaceous, compressed, tomentose: bracts 
and bracteoles minute: fis. small, polygamo-monccious: 
sepals 3, ovate; petals 3, broadly ovate, valvate; sta- 
mens 6; carpels 3; stigmas 3, recurved: ovules basilar; 
drupes 1-3, globose or oblong: seed erect, ventrally 
grooved; albumen equable. 

In some sheltered spots 

fa) 

Orde 

enecs 

A 
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Horticultural View of Lrachyearpus. 

A. Trunk clothed with old leaf-sheaths. 
Himalayan species. 

Bp. Lips of les. drooping: le 
cous beneath. .... 3 

Be. Tips of les. straight: hardly 
glaucous Venedth o..cecccnceeeeees Khasyanus 

AA. Trunk not clothed with old leaf-sheaths. 

Chinese and Japanese species. : 

B. Tips of lus, pendulous............-Fortunel 
BB. Lips of lus. straight....... 0.2220 ees excelsus 

s. very gltu- 
Martianus 

View of Following is the Latest Botanical 

Trachycarpus. 

Martianus, H. Wendl. (7. Ahasidnus, H. Wendl. 7. 
Griffithii, Deene.). Trunk for the most part naked, 

annulate: female fis. soli- 
tary, sessile: drupe oblong, 
equally rounded at both 
ends d grooved through- 
out its entire length; em- 
bryo opposite the middle 
of the groove. Himalayas. 
B.M. 7128. R.H. 1879, p. 
PAS 

excélsus, H. Wendl. (7. 
‘ortunei, H. Wendl.). Fig. 

2538. Trunk clothed 
throughout with the old 
leaf-sheaths: fls. clustered, 

2539. Three kinds of 

Wandering Jew. 

* Ys.) 

A, Tradescantia fluminensis : 
tender, sheaths hairy at 
top; flowers white. B, Ze- 
brinad pendula; tender ; 
sheaths hairy at top and 
bottom; flowers rose-red. 
©, Cominclina nudiflora : 
ardy; sheaths elabrous; 

rs blue. 

2-4 on atuhercle: drupe renitorm, deeply hollowed 
on one side; embryo opposite the umbilicus. China, 

21, FS. 22:2368. 
Gn. 47, p. 312 

GC. TL, 24:50 24:420, W.M. 

Trachyearpus Fortune’ is nota popular florist’s palm 
for three First, it is not as beautiful as Livis- 
fond Chinensis; second, it is a slower grower, and this 
is an unpardonable fanlt to the average florist: third, 
there is a greater demand, generally speaking, for pin- 

-d palms. The un- 
igned las not scen a plant of it for several years, 

but it was enlt. in America more than 20 years ago. 

It is dwarf in habit, rather slow-growing, the foliage 
dark green and somewhat stiff, and in texture decidedly 

In a young state it bears much resemblance to 
Livistona australis, though the latter is more spiny and 
has longer footstalks. W.H. Tarim. 

TRACHYMENE (Greek, rough membrane; alluding 
to the fruit). Cimbelliferw, A genus of 14 species, 12 
of which are Australian annual, biennial or perennial 
herbs, usually hirsute, with ternately divided leaves and 
bine or white flowers in terminal umbels. Calyx-teeth 
minute ; petals entire, obtuse, imbricated : fr. ecom- 

pressed. Flora Australiensis, Vol. 3. 

certlea, R. Grah. (Didiseus crrileus, DC.). An 
erect annual about 2 ft. high, somewhat hairy: Ivs. 1-2- 

reasons: 

eaved pabus than for fan-le 

TRADESCANTIA 

triparted, with linear, acute, 3-cut lobes: peduncles 
long, bearing an wmbel 2-3 in. across of very numerous 
blue fis.; calyx-teeth obsolete; petals unequal, the e 

ternal being longer. July-Oct. Australia. B.M, 2875, 
> 45.49 BR. 15212 F. W. Barcuay, 

TRADESCANTIA (John 
Charles I.; died about 1638). Commelindcew, Spiprer- 

wort. Thirty- species are admitted by C. B. Clarke, 
the Jatest monographer, 1581 (DC. Monogr. Phaner. 3), 

This enumeration does not include 7. Regine and other 
recent species. They are all American perennial herbs, 
ranging from Manitoba to Argentina. In habit they are 
various, varying from erect bushy species to trailing 
plants rooting at the nodes. The plants are more or 

Tradescant, gardener to 

less soft and succulent in texture, although usually not 
fleshy. The leaves are alternate, sheathing, varyi 
from ovate to long-linear-lanceolate. The flowers vary 
from red to blue and white, sometimes solitary but usu- 
ally in simple cymes or umbels; sepals and petals each 
3, free, the sepals sometimes colored ; stamens 6, in 
some species the alternate ones shorter, the filaments 

y more or less bearded at the base or above: 
3-loculed, with 2 ovules in each locule, the style 

p fr. a 3-loculed dehiscent capsule. The genus 
Zebrina, usually confounded with this by gardeners, 
differs, among other things, in having a_ tubular 
perianth. 

To horticulturists, Tradescantias are known as hardy 
herbs, coolhouse plants and warmhouse plants. 7. 
Virginica is the best known of the hardy species, with- 
standing the climate of the northern states. The Wan- 
dering Jew of greenhouses and hanging baskets, usu- 
ally known as J. tricolor, is partly Z. fluminensis and 

partly Zebrina pendula, LZ. Regine 
is perhaps the best known warmhouse 
species at present, although various 
species may be expected in botanic 
gardens and the collections of ama- 
teurs. The glasshouse species are 
essentially foliage plants. Several 

species have handsomely striped leaves. All Trades- 
cantias are free yvrowers, propagating with case from 
cuttings of the growing shoots. 

A. Plant prostrate, rooting at the joints. 

’ fluminénsis, Vell. (7. and ZZ, albiflora, 
Kunth. ZL. repens, repens viridis, viridis 
viitata, prostrata, proctimbens, striata, Hort. VT. tri- 
color, Hort., in part). WaNpERING Jew in part. Figs. 
9539-41. Glabrous, with shining stems and leaves, the 
nodes conspicuous, trailing, or the ends of the shoots 
ascending: lIvs. ovate-acute, without distinct petiole, 
ciliate at the very base, the sheaths 14-%% in. long: fis. 
white, hairy inside, the 6 stamens all alike, borne sev- 
eval together in a sessile cluster subtended by 2 un- 

equal lvs. or bracts, the pedicels not all of same age. 

Central Brazil to Argentina.—One of the commonest of 

greenhouse and basket plants. In greenhouses, usually 

grown under the benches. When the plants grow very 

vigorously and have little light, 
they are usually green, and this 
is the form commonly known as 
Viridis. There are forms with lvs. 
striped yellow and white, but these 
colors usually do not hold unless 
there is abundance of sunlight. 
Tn light places, the lvs. become red- 
purple beneath. Very easily propa- 
gated by cuttings or pieces of 
shoots at any time of the year. 
The plant needs plenty of moisture 
in order to grow vigorously. Three 
plants are known as Wandering 
Jew, and although they belong to 
three genera, it is not easy to tell 
them apart when not in flower , 

(Fig. 2539). These plants are Vradescantia flaeminen- 

sis, sheaths hairy or ciliate only at the top, fis. white; 

Zebrina pendula, sheaths hairy throughout or at er 

at base and top, Ivs. redder beneath and always colorec 

above, fils. rose-red; Commelina nudiflora, sheaths gla- 
brous, fls. blue. The two first are tender to frost; the 

mindula 
villata, 

2540. 

Flower of Trades- 

cantia fluminensis. 

Natural size. 



TRADESCANTIA 

last is hardy in the open ground in central New York. 
All of them are used for baskets and vases. The two 
first are best known and are the plants commonly known 
as Wandering Jew. All of them may have striped 
foliage. See Commeliue and Zebrina, 

aa. Plant erect, or ascending from a decumbent base. 

s grown primarily for the colored foliage: 
greenhouse kinds, 

= 
B. Speer 

c. Stem none, or scarcely rising above the ground. 

fuscata, Lodd. (properly Pyrrhetma  L6ddigesii, 
Hassk.). Stemless, brown-tomentose or hairy: Ivs. ob- 
long-ovate, entire, about 7-nerved, short-petioled: fs. 
blue or blue-purple, Lin. or more across, borne in the 
midst of the Ivs. on very short pedicels, stamens 6. 
$8. Amer. L.B.C. 4:374. B.R. 6:482. B.M. 2330.—Lyvs. 
6-8 in. long. Now referred to Pyrrheima, being the 
only species. : 

co, Stem evident, usually branching. 

pv. Lus. distichous (in 2 rows). 

Regine, Lind. & Rod. Stiff-growing upright plant: 
lvs. lanceolate-acuminate, sessile, set closely on opposite 
sides of the stem and spreadiny nearly horizontally, 
about 6 in. long, the center purplish crimson, with 
feathered border, the space towards the margins silvery, 
the very edge of the leaf darker, the under side purple. 
Peru. I.H.39:147; 40:173 yl, p. 14. GLC. ML. 117699: 
13:477. R.B.19:118.—Introd. into Belgium from Peru 
in 1870. Named for the Queen of the Belgians. Perhaps 
a Dichorisandra. 

pp. Les. not 2-ranked. 

E. Stamens all equal and similar. 

Warscewicziana, Kunth & Bouehé (Dichorisdéndra 
Warseewiczidna, Planch.). Fig. 2542. Dichorisandra- 
like, having a stout candex or trunk, marked by leaf- 
sears and finally branching: Ivs. green, stiffish, 1 ft. or 
less long, clustered at the top of the stem, recurving, 
lanceolate-acuminate: fs. lilac-purple, numerous in 
small crowded clusters along the branches of a panicle- 
like cluster. Guatemala, B.M. 5188. R.H. 1860, p. 136. 

2541. Wandering Jew—Tradescantia fluminensis. 

Natural size. 

EE. Stamens uncqual,—3 long and 3 short. 

elongata, Meyer. Nearly glabrous, procumbent and 

Tooting at the base, then suberect to the height of 1-2 
ft.: lvs. lanceolate or oblong-lanceolate, acuminate, 
Sessile, light glaucous-green above and striped with 
Silver, reddish purple beneath: peduneles 1-5, terminal: 
fils. rose-colored, the sepals green. Tropical Amer. 
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BB. Species grown as border plouuts for their flowers: 
nalive kinds, 

c. Umbels sessile. 

Virginiana, Linn. Common Spmerworr. 
branching, 1-3 ft., glabrous ov nearly so: 
cate, very long linear-lanceolate : 
(6-15 in. long), clasping: um- 
bels several-fld., terminal, the 
pedicel recurving when not in 
bloom: fis. violet-blue, in: vari- 
ous shades, 1-2 in, across, pro- 
duced frecly nearly all summer. 
N.Y. toS. Dakota, Va. and Ark. 
BM. 105; 8546 (as VT. car 
fotve).. Ta. BuGy 162-1513 (as: 2. 
elata).— An exceedingly varia- 
ble plant. Var. occidentalis, 
Britt., is in the trade. It has 
much narrower Ivs. and smaller 
ffs. and is usually dwarf. There 
are several horticultural forms, 
Var. alba has white fls. B.M. 
3501. Var. atrosanguinea has 
dark red fils. Var. coccinea has 
bright red fis. Var. certlea 
has bright blue fls. Some of the 
forms would better be regarded 
us species, See Rose, Contr. 

Nat. Herb. O4. 

brevicaulis, Raf. Villous, 1 ft. 
or less high, sometimes nearly 
acaulescent: Ivs. mostly from 
near the ground, linear-lanceo- 
late, more or less ciliate: fis. 
about 1 in. across, blue or rose- 
purple. Ky. to Mo. 

Erect, 
Ivs. condupli- 

2542. Tradescantia 

Warscewicziana. 

co. Cmbels peduncled, 

rosea, Vent. Slender and nearly or qrite simple, 
glabrous, 12 in. or Jess tall: Iws. very narrow-linear: 
bracts short aud seale-like: fls. t2-%4 iu. across, rose- 
colored, Ma. to Mo. and south. Mn 

T. crassifolia, Cay, Something like T. Virginiana, but lvs. 

) 

umbels, the stamens all equal. Mex. BoM. 1508.—7. Crassula, 
Link & Otto, Somewhat succulent, ascending: Ivs. thick, ob- 
long and nearly or quite obtuse, glabrous except on the edges: 

thout by-%6 in. aweross, white, in termi und date 
stalked umbels, the ealyx and pedicels hairy. Br: BM 

L.B.C, 16:1560.—7. deedra, Bull. Foliage pl ee DNS 
aneeolate, dark olive-green with a cent y band, 
.—T. discolor is Rhoso discolor, which see (p. 1526).— 7. 

cnafolia, “A noble and rapid-growing plant, with laxnri- 
ant and handsome foliage. The leaves in many respects resem- 
ble a dracena and are a deep green, marked with chocolate 

When fully grown the plant will send ont loug 
ring ont tufts of leaves at the end.” John Lewis 

nlogue 1900.— 7. maulticolor, Hort. See Zebrina.—T. 
narienlaris, Ort. Mueh like T. Virginiana: stoloniterous: 
stem much branched: Ivs. ovate-aente, sessile, boat-shaped: 
umbel terminal, many-fld., with 2 folineeous bracts: fis. 
colored, the stamens all equal. Peru. Mentioned in European 
literature as a warmhouse subject.-— 7. quadricolor, Hort. See 
Zebrina.— 7. superba, Lind. & Rod. Lys. oval-oblong-acnminate, 
sessile, pnrple beneath, dark metallic green with a white band 
on either side of midrib. Per IH. 39:155; 40:173 (6). Gt. 
46. p. 163. Perhaps not a Tradescantia.—ZL. zebrina, Hort., is 
Zebrina pendula. Teck Bs 

TRAGOPOGON (Greek for goat's beard). Compdsitm, 
Goat's Bearp. Between 30 and 40 species of erect bi- 
ennial or perennial herbs with narrow grass-like leaves 
and heads of yellow or purple flowers, belonging to the 
ligulate section of the composite family (tribe Ciehori- 
acew), Florets perfect, with slender style-branches and 

gittate anthers; pappus composed of bristles in a 
single series and mostly raised on a beak; involuere 

eylindrie or nearly so, with approximately equal bracts 
ina single row. The Tragopogons are mostly weedy 
plants with a tap-root. They are native to outbern 
Europe, northern Africa and central and southern 
Asia. One of them is cultivated for its edible tap-root 
(salsify) and another is now a frequent weed in this 
country. The flowers of these open only in the morn- 
ing. 
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A. Flowers purple 

porrifolius, Linn. Savsiry. VEGETABLE OYSTER. 

Oyster PLant. Figs. 2543. Tall strict biennial, 
sometimes 4 ft. high when in bloom, glabrous: fis. 

showy, sing at noon or before, the outer rays ex- 

ceeded by the involucre scales: pedunele thickened and 

A 

2543. Flowers of Salsify or Oyster Plant — 

Tragopogon porrifolius (* 1%). 

hollow beneath the heads. S. Eu. Naturalized in many 
parts of the country, often becoming a persistent weed. 

See Salsify. 
AA. Flowers yellow. 

praténsis, Linn. Goat's Bearp. More or less branched, 
3 ft. or less tall: outer rays exceeding the involucre 
scales: pedunele scarcely swollen. A weed from Eu- 

EOpe: LL. i.. B. 

TRAILERS. See Vines. 

TRAILING ARBUTUS. Lpigea repens. 

TRAILING BEGONIA. Cissus discolor, 

TRAINING. See Pruning. 

TRANSPIRATION is the process by which water is 
given off in the form of vapor from leaves and stems. 
Instead of a circulation of the sap in plants similar to 
the movements of the blood of animals, water contain- 
ing mineral salts is taken in at the roots in liquid form 
and carried upward to the leaves through the woody 
tissue, and then evaporated, leaving the mineral or ash 
behind in the leaf, where it serves in making food. The 
chief purpose of transpiration is, therefore, to carry a 
stream of mineral food from the soil to the green part 
of the plant, although if also serves to aid in the ex- 
change of gases with the air, and preserves more equable 
temperatures of the body of the plant. 

Minerals may be absorbed by the plant only in very 
dilute solutions. Hence it is necessary for the plant to 
lift several thousand pounds of water to the leaves in 
order to obtain one pound of minerals. After the mineral- 
laden water reaches the green organs it is of no further 
use and must be evaporated. It is estimated that 98 
per cent of the energy received from sunlight by the 
plant is used in this important work. That an enormous 
amount of work is performed by the plant in transpira- 
tion may be seen when it is known that a single sun- 
flower plant will evaporate a pint of water from its 
leaves in a single day, and about seventy times this 
much in the course of its development. (A birch tree 
with 200,000 leaves will transpire from 700 to 1,000 

TRANSPLANTING 

pounds of water daily in the summer. A single oak tree 
will throw 120 or 130 tons of water into the air during 
the course of a season, and an acre of beech trees con: 

taining 400-600 specimens will transpire about 2,000,000 
pounds in a single summer, : 

To determine the exact amount of water transpired 
by a plant, a specimen not more than a yard in height 
growing ina pot may be used. Set the pot on a square 
of oil-cloth, then bring the cloth up around the pot and 
tie closely to the stem of the plant. This will prevent 
evaporation except from the shoot. Now set the pre- 
pared plant on one pan of a scale, together with a 
small measuring glass, and balance. Allow the plant to 
remain in the warm sunshine for eight hours, then 
pour water into the measuring glass until the scale 
shows original position or reading. The water in the 
glass will represent the amount of transpiration, 

To demonstrate that water vapor does actually come 
from the leaf, cut off a small leafy shoot of any conve- 
nient plant and thrust the base of the stem through a 
piece of cardboard into a tumbler of water; now cover 
the exposed part of the shoot with another tumbler and 
set in a warm, light place. Moisture, which could have 
come only from the leaves, will soon gather on the glass. 

Some transpiration occurs over the entire surface of 
the plant, although only about one-thirtieth as much is 
given off by a stem as from the same amount of leaf 
surface. The leaves are specially adapted to carry on 
this function. The interior of the leaf is made up of a 
great number of loosely arranged cells which evaporate 
water into the air between them. The air in the leaf 
communicates with the atmosphere through openings 
called stomata, which are generally placed on the lower 
side of the leaf. Consequently the watery vapor dif- 
fuses out through the stomatal opening. The stomata 
are controlled by guard-cells which may completely 
close them up, and the action of the guard-cells is 
under the control of the plant. When the plant is 
losing too much water the stomata close; and they are 
variously affected by winds and sunshine. 

Species growing in very dry localities adapt them- 
selves to the conditions by building only limited sur- 
faces from which transpiration may take place and by 
reducing the number of stomata. The cactus is an ex- 
ample of this type, and this plant transpires only about 
one three-hundredth as much water as a leafy plant of 
the same volume. As might be expected, the character 
and amount of the mineral salts in the soil also affect 
the amount of transpiration. D. T. MacDouGaL. 

TRANSPLANTING is a general term used to desig- 
nate the removal of living plants whereby they may be- 
come established in new quarters. Transplanting may 
be performed when the plant is in a dormant condition, 
as in winter, or when it is still actively growing. Small 
herbaceous plants are usually the only ones that are 
transplanted when in a growing condition, and this only 
when the plants are living under special garden condi- 
tions where they may have the best of attention as 
to watering and shading. Considered from the stand- 
point of the plant, transplanting is always a violent oper- 
ation, for it destroys a considerable part of the root- 
system, loosens the plant’s attachment to the soil and 
arrests for the time being a large part of its pro- 

gressive vital activities. In order to overcome these 

dangers the earth into which the plant is set should be 

well prepared and moist, so that the plant may quickly 

reéstablish itself; part of the top usually should be re- 

moved in order to lessen transpiration, and with suecu- 

lent and growing plants some shade should be pro- 
vided for a time. The deeper and finer the soil, and 
the greater the quantity of moisture it holds, the more 

ressful the transplanting operation will be, other 
being equal. The operation is also more 

successful in humid regions, as in the Atlantic states, 

than it is in dry regions, as on the plains and westward. 

In the more arid parts of the country transplanting 18 

performed as little as possible, whereas in the eastern 

part great quantities of annual and other garden plants 

are transferred from seed-heds to tle open ground. — 

The successful transplanting of any plant depends in 

part on the condition of the plant itself. The younger 
the plant, as a rule, the better it withstands the opera 
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TRANSPLANTING 

tion. Herbaceous or growing plants that are relatively 
short and stocky and compact in growth transplant 

better than those that are long, “1 y,” and weak. The 
stocky plants are better able to withstand the vieissi- 
tudes of inclement weather when they are transferred 
from a protected place to the open air, and they prob- 
ably also have more recuperative power to make new 

roots and to attach themselves again to the earth. 
Many plants may be “hardened off” ov gradually inured 
to sun and eold before they are transplanted. The 
more frequently a given plant is transplanted the more 
readily it endures transplanting. The reot-system he- 

eomes close and compact and there is relatively less 

injury to the roots at each subsequent removal, pro- 
viding a long interval does not take place between the 
operations. 

The success of transplanting also depends to some 
extent on the weather at the time the removal is per- 
formed. If cool, cloudy aud damp weather follows the 
transplanting, the plants are much more likely to live. 
Plants usually establish themselves more quickly in 
freshly turned soil, because it contains a relatively large 
amount of moisture. In order to bring the earth into 
contact with the roots, it should be firmed closely about 
the plants. This packing of the soil tends to bring the 
subterranean moisture upwards where it may supply the 
roots; it also tends to increase evaporation from the 

surface of the soil and thereby to waste the water, 
although much of the moisture is utilized by the plant 
as it passes upwards. In order to prevent the escape of 

moisture from the surface of the soil, it is customary to 
cover the ground with a mulch, from one to three inches 
in depth, of litter, sawdust, leaves or coarse manure. 
When practicable the water may be saved by keeping 
the surface well tilled, thereby providing a mulch of 
earth. 

In dry weather it may be advisable to water newl 
plants, particularly if they are green and growing 
as tomatoes, cabbages and other annuals. The watering 
may best be done at nightfall. The water should be ap- 
pliedin a hole or depression about the plant orat one side 
of it, rather than on the surface: and the following 
morning the loose, fresh earth should be drawn over the 
roots in order to provide a surface mulch and to prevent 
the soil from packing. 

All kinds of plants can be transplanted, but some of 
them remove with great difficulty. In these cases the 
special skill which is born of experience with these par- 

ticular plants must be in- 
voked for The 
difeulties are of Various 
kinds. In some eases the 
diffeulty may be a tap-root 
system, as in the case of 
the black walnut and the 
hickories. In these instances 
the plant may be prepared 
a year or two in advance by 
severing the tap-root some 
distanee below the ground 
by means of a spade or 
other sharp instrument that 
is thrust underneath the 
erown. In other cases the 
difficulty is the inability of 
the plant to make new feed- 
ing roots quiekly, as in 
some of the asimuinas or pa- 
paws. Such plants often 
may be treated like the tap- 
rooted plants; that is, the 
long, cord-like roots may be 
severed at some distance 
from the crown a year or 
two before the plants are to 
be removed. In other cases 
the inability to be trans- 
planted is probably due to 

the excessive rate of transpiration from the foliage. 
In these instances cutting back the top rather severely 

and providing shade may contribute to success. In 
some cases the difficulties are so great as practically to 

prohibit transplanting. é 

rset 

success, 

2544. A dibber. 
One of the most useful 

implements to aid in the 
transplanting of small 
plants. The plant is 
dropped into a hole made 
by the dibber; this hole is 
closed by inserting the dib- 
ber at the side and moving 
It against the plant. 
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So-eatled transphuiting machines have peen perfected 
Within the last few years for setting small herbaceous 
stull, as cabbages, tobueco and tomatoes. These are 
really vehicles, drawn by horses, that open a furrow and 
drop asmall quautity of water when the plant is in- 
serted in the furrow by the hands of an operator who 
rides on the machine, The plants, already prepared for 
setting, ave carried in a tray or hopper, and the opera- 
tor places these between guards which automatically 
measure the distance, These machines are particnlarly 

2515. A transplanting box, specially designed for melons. 

It is made of a “flat” or splint 14 in. long and 35* 
bent at four corners and held in place by a tack. 
bottom. 

in. wide, 
It has no 

valuable in large areas where great quantities of plants 
are to be set, and also in bard and dry land where it is 
difiicult to make the proper openings with the band and 
also otherwise to supply the plant with sutticient water, 
For most small plants that are to be reset in small quan- 
tity, the dibber is amost useful implement to expedite 
the operation. Fig. 2544. 

Plants grown in pots and small shallow boxes trans- 
plant more readily than those grown in the open soil. 
Particularly is this true of pot-grown plants, for the 
bevel or slope of the pot allows the ball of earth to he 
"knocked out” readily. See Pof/ing. Special trans- 
planting boxes are on the market, to be used instead of 
pots, for purposes of economy. These boxes are usu- 
ally made of thin basket stuff and are thrown away 
when the plants are taken from them for transplanting. 
Pig. 2445. The seeds are sown directly in these boxes. 
Melons, eueumbers and other plants that are difficult to 
transplant are often grown on pieces of inverted turf, 
taken from old pastures. 

In the case of large trees and shrubs, success often 
may be attained by transplanting in the winter, when a 
ball of frozen earth may be removed. Fig. 2546, It is 
usually better to give the transplanting of large trees 
into the hands of an expert, than to attempt to perform 
it with unskilled help and inefficient appliances. Only 
a small proportion of the efforts in transplanting very 

trees are really sueeesstul. The trees may live 
for several years and yet never fully recover nor make 
satisfactory subjects. The surest and best results are 
usually secured only when the trees are nursery-grown 
and have been transplanted two or three times within 
a few years of their final removal. There are some 
species that remove from the wild with relative ease 
when they are of large size, among which are elms, 
maples, pin oak, basswood; but the large number of 
species do not readily recuperate from the operation. 

It is sometimes said that a plant cannot recover 
from the transplanting operation, that the severing of 
the roots infliets injuries that are net outgrown, and 
that anew type of root-system develops. These fears 
appear to be ungrounded. In many eases the plant does 
not regain itself, but these instances are probably due 
to lack of skill in the operation rather than to any in- 
herent difficulty in the transplanting process itself. But 
even if the transplanting process were to be found to be 
theoretically injurious, nevertheless it must be employed 
in the practice of modern hofticulture, Te Be B; 
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Transplanting Large Trees (Plate XLIII).—The prin- 
ciples of transplanting large or small trees are the 
same, excepting as regards the mechanies of transpor- 
tation. Types of machinery for moving deciduous trees 
may be classified as follows: 

The most primitive device is a two-wheeled cart with 
a pole. The tree is dug, and the cart is secured to it 

with the trunk resting in a notch in the axle or bolster, 
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2546. Moving a tree in winter, with a large 

ball of frozen earth. 

and the pole lashed up among the branches. The tree 
is pulled over and dragged root foremost. 

In a modification of the above, a platform under the 
ball connects the rear axle, bearing the tree, with the 
front axle. Of this type are the Hull, Estes, Santimer, 
Kutherford and other patents. In one form the tree is 
loaded top foremost, and by means of a turn-table above 
the rear axle, swung arennd to position, These ma- 
chines usually carry au ball of earth and roots, 7 to 9 ft. 
in diameter, cut shorteron the side next tothe platform. 

Por moving trees in an upright position, there are 

low platform trucks, and trueks with two high perches. 
In the latter, one perch or a seetion of the axle is re- 
moved to admit the trank between the perches. This 
form is used in England: also a similar one in which 
the tree is swung vertically beside the axle of a two- 

wheeled cart drawn by one horse. When carried verti- 
cally, the top interferes with electric wires and the tops 
of other trees, and the roots are injured by the platform 
or other support. It is not practicable to carry a spread 
of 30 or 40 ft. of roots between the wheels. 
House-mover’s rigging is adapted to moving trees for 

short distances, but is so slow that the fine feeding 
roots outside the central ball of earth are likely to dry 
out, and get broken by the work. 

Trees are carried horizontally with the trunk resting 
on two benches on a low true The tree may be tipped 
over on the benches by tackle, or loaded and unloaded 
by derrick, The derrick legs usually interfere with the 
full cirele of roots, and as the derrick bas to be set up 
twiee for each tree moved, the operation is slow, and, 
with the tree swinging in midair, somewhat dangerous, 

For moving trees a few feet, a derrick may be used, 

with or without small wheels in the base of the derrick 
legs. Many kinds of machines may be used, but in 

order to make this disenssion conerete, the following 
account has reference to the device shown in Plate 
XLII. Other successful moving operations are shown 
in Figs. 2547, 2548. 

For operating the mover shown in Plate XLII, the 
tree, of say 14-26 in. diameter of trunk, is dug by 
starting a circular trench with a diameter of 30-40 ft. 
An under cut is made heneath the roots with a light 
prospecting pick, and the ] picked ont and caved 
down with a spading fork or picking rod, the points of 
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which are rounded to avoid cutting off the roots. The 
loose dirt is shoveled out of the bottem of the trench, 
The roots, as uncovered, are tied in bundles with lath 
yarn and bent up, out of the way of the diggers. See 
Fig. 2549. If the roots are to be out of the ground over 
one day in dry weather the bundles may be wrapped in 
elay mud, damp moss and straw, or burlap. When the 
digging has progressed to within 4 to 8 ft. of the center, 
the tree is slightly tipped over to loosen the central 

ball, which cleaves from the subsoil near the extremi- 
ties of the downward roots. On sand or bard-pan sub- 
soil this is at a depth of 2 to 5 feet. In deep soil it may 
be necessary to cut some downward roots. A ball of 
earth is left in the center from 5 to 12 ft. in diameter, 
or as heavy as can be drawn by four to eight horses. 
This ball is not essential with deciduous trees, but it is 
easier to leave it than to remove and replace the soil. 
With fine-rooted trees like the red maple, it is difficult 
to pick out the soil, while with coarse-rooted trees, like 
che beech, in gravelly soil, the ball drops to pieces, 

For lvading, the cradle which is pivoted above or 
back of the axle is swung over to the tree, the trunk 
having first been wrapped with cushions and slats. The 
trunk is clamped to the cradle by chains and screws 
without injuring the bark. By means of a screw 9 ft. 
long operated by a ratchet lever or hand-brake wheel, 
the cradle lifts the tree from the hole and swings it 
over in a horizontal position. Pulling in the same diree- 

tion, by tackle fastened in the top of the tree, aids the 
work of the screw. 

After the tree is loaded, the roots on the under side 
of the axle are tied up to the perches. The front wheels 
are on pivots, therefore the roots are not broken by the 
swinging of the The roots are drawn aside to put 
in the pole and driv : Planks are placed under 
the wheels, and the mover is pulled out of the hole by 
tackle. 

The hole to receive the tree is prepared with a layer 
of soft mud in the bottom, which partly fills the crev- 
ices as the tree is lowered into it. The weight of the 
tree is not allowed to rest upon and crush the down- 
ward roots, but is supperted by the mover until fine 
earth is packed in. Soil is worked down between the 
roots in the form of mud hy means of a stream of 
water and packing sticks. One man shoveling, two or 
three with packing sticks, and one with hose is the 
right operation until the center is made solid. The 
packing sticks are 2 in. in diameter, 6 ft. long, and 
pointed at one end and round at the other. The side 
roots are next unwrapped and covered at their natural 
depth. 

The roots are 

now to be wound in burlaps or other material. 

2547. A large tree removed from its place. 

While the tree is horizontal, it may be most conveb- 
iently pruned. Th outside should be cut back 1 to 3 
ft., cutting to a crotch or bud, and the remaining twigs 
thinned out about one-third. Hardwood trees and trees 
with few roots need the most severe pruning. 
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The soil should be friable loam, not baking elay nor 
sterile sand, and it should be made fertile. The surface 
should be covered with a soil or straw muleh 3 inches 
deep and the earth kept moist by watering once a week 

The roots may be dam- or less frequently, as required. 

2548. The roots wrapped, and the tree being moved 

aged by too thick muleh, deep planting, excess of water 
or lack of drainage, all of which exelude the air. De- 
caying Manure aud caustic fertilizers in direct contact 
with the roots are injurious, 

The tree may be secured by guy wires. Anchor posts 
are set slanting, 4'. ft. in the ground, with a ecross- 

piece just below the sv ‘e. Two to six strands of No. 
11 galvanized steel wire are used. The wire is run from 
the post, through a pi ot hose around the tree, and 
back to the post, It is twisted tight, with two sticks 
turning in the same direction and moving toward each 
other. To preveut the sun from drying out the bark on 
the south side of the tree, the trunk should be wrapped 
with straw, especially thin-barked trees, like beech and 
silver maple. 
The best trees for moving are those with abundant 

small roots. These have fibers branching from them 
which take in the waterand plant-food. The large roots 
in the center of the root-system are conduits for the 
sap, and braces for the tree. Trees which transplant 
suceesstully are the maple, horsechestnut, elm, catalpa, 
ash, linden, willow, poplar and pin oak. Trees with few 
fine roots and hard wood, as the hiekory and white oak, 

on skids. 
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are difficult to transplant with good results, as well as 
the tender-rooted trees like magnolia and tulip, Trees 
grown in the open are imueh better for moving than 

those in the woods, The roots are more numerous, and 
not mixed with the roots of other trees, the bark is 
thicker and does not dry out so quickly, the branches 
and tw are closer and better deve loped to stand ex- 
posure, and may be thinned out without destroying the 
beauty of the tree, and more plant-tood is stored for the 
new growth of leaves and roots. A young tree of large 

size is better to move than an old tree. In friable loam 
the roots are straighter and tougher and less liable to 
injury in digging, than in hard or reeky soil. 

The popular prejudice that moving large trees is an 
ultimate failure, or that sniall trees quickly overtake 
them, arises from moving trees 1 to 2 feet in diameter 
with 6 to 8 feet diameter of roots, As this mass of 
roots is mainly the large reots, and from 70-90 per 
cent of the feeding roots are lost, the tree, after send- 
ing out the leaves with its stored plant-food, fails to 

support all the foliage and bark. In 
successive seasons its branches die, or 
the growth is short and yellow and the 
bark dies on the south side. 

For moving large coniferous ever- 
greens, it is usually considered neces- 
sary to a ball of earth intact. 
The foliage is constantly transpiring, 

a and if the roots become dry, the sap 

eK 

does not flow again. As it is not 

generally feasible to move balls of 
over 12 feet diameter and 3 feet in 
depth, the size of evergreens which it 
is practicable to transplant is smaller 

than of deciduous trees. 
The digging is started as in Fig. 2 The flexible 

roots are wrapped against the ball by twisting them with 
acord, and the large, stiff roots are cut off. The ball 
may be held by frost, or by upright staves, iron bands, 
or irons ju the form of a pot split in halves and held by 
bolts or chunps. The best method is the use of a can- 
vas band, wider than the depth of the ball, eut to fit. 
Tt has draw ropes operated by levers which firmly com- 

the earth, without damaving the small roots 

upped inst the ball. A lbammoe consisting of 
ypes to distribute the pressure, is attached to 

a windlass. A platform is placed with a chisel edge in 
the under eut. By means of the windlass, the ball is 
cut ott from the subsoil and the platform, with the tree, 
loaded upon a truck. 

In planting, the hammock is reversed and holds the 
ball, while the platform is pulled out by the windlass, 
leaving the tree in the hole. By this method, trees 20-40 
feet high and 6-12 inches in diameter may be moved. 

Trees grown in fertile clay lonm are best for trans- 
planting, but with care the canvas will hold balls of 
sand or gravel. Root-pruning, one or more years pre- 

ss 
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2549. Diagram to illustrate the operations in the removal of a large tree for transplanting. 
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vious to moving, all or part way around the tree at a 
diameter less than the size of the ball to be moved, is 
beneficial. With very large balls, freezing aids in keep- 
ing the soil solid, although it destroys the fine roots 

outside the ball. 
Eyergreens may be moved any month in the year. In 

June and July, the new growth is likely to wilt more 
than in August, after it has hardened. It is well to pro- 
tect from deep freezing and drying winds in winter. 

Henry Hicks. 

Another View of Transplanting Large Trees.—The 
modern demand for immediate effect in landscape work 

n met by the successful transplanting of large 
s. The method employed about Chicago differs 

somewhat from that in vogue in the east. This is due 
to a considerable degree to the condition of the soil in 
which the trees are found. 

TRANSPLANTING TRAVELER’S JOY 

near the apex. The fruit is about 34 in. across and has 
4 spinescent angles. It is roasted and eaten in some 
parts of Europe like the common chestnut. The Indian 
species, @. bispinosa, is said to yield very large and 
sweet nuts which are commonly sold in the East under 
the name of Singhara Nut. The name Trapa is abbre- 
viated from caleitrapa, which is the same as caltrops, 
an instrument of war used to impede the progress of 

mounted warriors. It had 4 spine-like projections, like 
the fruit of the Water Caltrops. 

Generic characters: fis. small, axillary, solitary, 
short-peduncled: calyx 4-parted, the segments persist- 
ent, sometimes spinescent; petals and stamens 4 
ovary 2-loculed; ovules solitary, long, pendulous, at- 
fixed to the septum: fr. top-shaped, leathery or some- 
what bony, 1-loculed, 1-seeded. About 5 species, native 
to the warmer parts of the eastern hemisphere. 

ROOTS-By-NEW- METHOD 

Lizz 

2550. Diagram to show how and where the digging is begun. 

Select a shapely tree with well-balanced crown and 
which has stood in the open so that all its branches are 
equally thrifty. A bushy top is preferred that the 
necessary amount of trimming can be done by thinning 
out whole branches and not disturbing the terminal 
shoots, thus preserving the original outline of the tree. 
Crowded forest trees are too tall and it is difficult to 
get the sap to carry to the top. 

~ A light sandy soil often produces fibrous roots spread- 
ing over a lurge area, but this generally slips off in 

transplanting and, if frozen, cracks badly when the ball 
is rolled. When resetting a tree, care must be taken to 

sift in new soil between the fine hair-roots and get it in 
direct contact with each rootlet, because if crowded to- 

gether the roots are likely to rot. When practicable, it is 
undoubtedly best to move the roots in their native soil. 
A hard ball can be rolled at will and easily supports the 
weight of the trunk, which otherwise would crush the 
roots when rolled or handled. The prevailing soil about 
Chieago is two feet of rich black loam and a subsoil of 
clay. This is ideal for giving plenty of fibrous roots 
near the trunk, and a body to the ball of earth eneasing 
the roots, without waiting for the ground to free 

This allows a longer planting season and makes it e 
to have loose soil to tamp around the tree. 

After the tree has been dug loose, rock back and 
forth, filling under it each time with soil, until the 
whole ball is standing flush with the surface. It de- 
pends upon the weight of the load what style of a 
wagon is to be used. A hardwood tree of thirty inches 
in diameter weighs, with proper ball, about fifteen tons. 
This is the limit of practical construction for a low-hung 
stone truck. Simply pull the tree over and rest it on the 
high support over the rear axle and with block and 
tackle roll the ball on the wagon. When at the desired 
location roll off again, letting the ball rest on the ground 
before dropping into the hole. A counter check should 
be maintained to keep the tree always under control. 
Straighten up and thoroughly tamp so as to anchor it 
well and the work is complete. Wu. A. PETERSON. 

TRAPA (name explained below). Onagracer. Trapa 
natans, the WATER CHESTNUT or WATER CALTROPS, 
is an interesting plant for the aquarium. It has two 
kinds of leaves. The submerged ones are root-like, 
long, slender and feathery. The floating lvs. form a 
loose rosette. The leaf-stalks are swollen and spongy 

natans, Linn. Water CuEestnuT. WaTER CALTROPS. 
Jesuir’s Nur. Petiole of floating lvs. 2-4 in. long, 
nearly glabrous: blade rhombic-orbicular, dentate in 
upper half, slightly villous along the nerves beneath: 
fr. 4-spined, but the 2 lateral ones shorter. Eu., Orient. 
Gi, 24,9. O07. Gl. TL. W0c212,. Bu, 33252. 

pispindsa, Roxb. StnaHara Nut. Petiole of floating 
lvs. 4-6 in. long, woolly: blade 2x3 in., slightly crenate 
in the upper half, very villous beneath: fr. 34 in. thick, 
with 2 of the spines sometimes absent. India, Ceylon. 

W.M. 

Trapa natans is one of the daintiest aquatics in 
cultivation. It is perfectly hardy and very desirable for 
aquaria, pools, ponds or tub culture. Its beautifully 
mottled or variegated foliage is very attractive. The 
flowers are white, small and inconspicuous. The fruits 
are very large in comparison with the flowers and leaves, 
but they are hidden beneath the foliage until they 
ripen, when they drop off. They are good to eat raw, 
like chestnuts, and are sweeter and more palatable 

ore the shell becomes hard. The nut is not likely to 
become of commercial importance in America. The 
seeds drop from the plant and remain in the pond all 

winter. Wm. TRICKER. 

TRAUTVETTERIA (Trautvetter, a Russian botanist). 
Rununculacea, A genus of but two species of North 

America and eastern Asia. Tall, erect, perennial herbs: 

lvs. broad, palmately lobed: fls. white, small, corymhose- 
paniculate; sepals 3 to 5, caducous; petals none; earpels 

many, forming 1l-seeded akenes. Very hardy, thriving 
in ordinary or rich soil. Propagated by division of 
roots. Offered by dealers in native plan 

B.M. 1630 (as Cimicifuga palmata). 

grandis, Nutt. (Actiea palmata, Hook. A. grandis, 

Dietr.). Much like the aboye species. Lys. membran- 

aceous, more deeply lobed, often to the base, thin, 

sparsely hairy beneath along the ribs; reticulations less 

distinct: styles longer and somewhat curled. Wash., 

Idaho, Brit. Col. K. C. Davis. 

TRAVELER’S JOY. Clematis vitalba, 



TRAVELER'S TREE 

TRAVELER'S TREE. See Ravenaulu. 

TREASURE VINE. Name proposed by J. L. Childs 
for Hidalgoa Wereklei or Childsia Wereklei. 

TREE. Candelabrum, 
Cundelabrum. 

TREE OF HEAVEN. 

TREES. Plate XLIV. Figs. 2551-2566. What is a 
tree? is a question to which it is not easy to give a 

short and well-defined answer. The same species may 
assume a tree-like habit or remain shrubby, aceording 
to the climatie conditions, soil and other circumstances. 
Usually a tree is defined as a woody plant rising from 

or Chandelier T., Pandanus 

See Lilanthius. 

2551, 

the ground under normal conditions with a single stem 
and attaining a certain height, fixed by some at 20, by 
others at 15 feet, or even less. A more exact definition 
has been given by B. E. Fernow: "Trees are woody 
plants the seed of which has the inherent capacity of 
producing naturally within their native limits one main 
erect axis continuing to grow for a number of years 
more vigorously than the lateral axes and the lower 
branches dying off in time.” 

Trees are the most prominent feature of the vegetable 
world and surpass all other organic beings in height, 
Magnitude and longevity. The greatest height known 
has been reached by Lucalyptus amygdaltina of Aus- 

tralia, of which trees have been observed that were 470 
feet high. In length, but not in body and longevity, 
even this tree is surpassed by some giant floating algm 
said to attain the length of 900 feet, and by some climb- 
ing palms of Java attaining, sometimes, 600 feet. Fol- 
lowing Eucalyptus amygdalina is probably Sequoia 
sempervirens, which attains 325 feet and occasionally 
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more. The Sequoias are of more majestic and gigantic 
appearance than the Eucalyptus on account of its mas- 
sive trunk (see Sequoia, p. 1660). Psendolsuga Doug last 
and Pos Lambertian oecusionally attain 300 feet. A 
number of other conifers, chiefly American, grow to a 
height of 150 to 300 feet. Some deciduous trees, as Pla- 

tanus occidentalis, several species of oak and Lirioden- 
dron Tulipifera exceed 150 feet in height. The jequitiba 
of Southern Brazil (Couwratari legalis, one of the Myr- 
tacew®) is also a gigantic tree (see Bot. Gaz. 31, p. 352). 

The greatest diaineter has been observed in Caslened 
vesca, of Which a tree with a partly decayed trunk at 
the foot of Mt. Etna in Sicily measures more than 60 
feet in diameter. After this the greatest diameter ob- 
served is in Lurodiim mucronata, about 40 feet, 
and in Platanus orientalis about the same, in Sequoia 

od 

A pasture elm. 

gigantea 35 feet, in Tarodium distichim 30 feet, and 
somewhat less in Adansonia digitata, 

The age attributed to many of the tallest trees is 
based more or less on speculation, and opinions often 
differ widely. Dracaena Draco is believed to reach 6,000 

vears of age, Adansonia digitata 5,000, Tarodiinm mu- 

cronatim and Platanus 4,000, Cupressus sempervirens 
and Torus baceata 8.000, Castanea sativa, Quercus 

peduneulata, Sequoia gigantea and Cedrus Libani more 

than 2,000 years. 
Although the trees are the most conspicuous features 

of the vegetable kingdom, they represent only a small 
percentage of it as regards the number of species. In 
the United States, where about 550 trees oceur, they 
represent only about 3's per cent of the whole phanero- 
gamic flora, in Europe even less. As a rule, towards 
the tropics the number of tree-like species inereases, 

ds the arctic regions it decreases. Remarkably rich 
in trees is the flora of Japan, where the proportion of 
trees to the whole phanerogamice flora is more than 10 



183: TREES 

per cent, which percentage surpusses by far that of any 

other country in the temperate regions. 

Trees belong to many ditfercnt natural orders, but of 

the orders of monocotyledonous plants only a few con- 

tain trees and none of them is hardy north. None of the 

larger orders contains trees only, but there are some 

whieh consist exclusively of woody plants and include a 

large proportion of trees, as Coniferer, Cupulifere, 

Salicaceew, Juglandacew, Magnoliacee, Sapindaces, 

Elwagnacer, Urticacer, Hamamelidacew, Lauracee, 

Anacardiacer, Ebenacer, Styracace and others. 

The uses of trees are manifold, and a country from 

which the forests have been destroyed becomes almost 

uninhabitable and worthless to mankind. The forests 

furnish wood and timber, exercise beneficial influences 

on the climate, act as regulators of the waterflow, pre- 
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self, the trees and shrubs do not need his perpetual 
care and usually grow without his aid and interference. 

To the landscape gardener a thorough knowledge of 
trees is absolutely essential. He ought to know the or- 
namental properties of the trees, their rate and mode of 
growth, their peculiarities in regard to soil, situation 
and climate. As the trees are, after the surface of the 
ground, the most permanent element of the landscape, 
they ought to be planted with careful deliberation as to 
the intended artistic effect and their fitness to the soil 
and climatie conditions, for mistakes in planting of 
trees are afterwards not easily corrected and rarely 
without injury to the original artistic design. The 
available number of trees from which selection may be 
made is large. There are in American and European 
nurseries and gardens more than 600 species in cultiva- 

2552. A group of old sugar maples, with trregular and broken heads. 

vent erosion and also the removal of soil by the wind. 
Besides furnishing wood and timber, many trees yield 
other products of great economic importance, especially 
the numerous kinds bearing fruits. The esthetie value 
also of the tree must not be underrated, though it can- 
not be counted in money. : 

The science of trees and shrubs is dendrology. The 
art of growing trees is arboriculture, of which sylvi- 
culture is a branch and deals with the rearing and main- 
taining of forests and the producing of wood crops. 

Orchard culture is a branch of arboriculture or of hor- 
ticulture and deals with the cultivation of fruit trees; 

it is usually included under pomology, which comprises 
both the science and practice of fruit-growing. As or- 
namental subjects, trees are more permanent, easier of 

cultivation and cheaper in the long run than herbs. It 
is curious to note how little attention the average gar- 

dener who has the eare of a park or garden gives 
to the most prominent feature of his domain. He 
usually knows fairly well the greenhouse plants and 
his herbaceous perennials, whieh cost most in time 
and money, but the trees and shrubs he often hardly 
deigns to look at. This is apparently due to the fact 
that after being once planted, and often not by him- 

tion which are hardy in the northern and middle states. 

About 240 of them are American, almost 200 from eastern 

Asia, about 100 from Europe and 70 from western and 

central Asia. About 40 natural orders are represented, 

of which the most important are the Conifer, Cupu- 

lifer, Salicacew, Rosacew, Leguminose, Jug idacer, 

Sapindacew, Urticacew, Magnoliaceee and Oleacew. The 

number of all the cultivated varieties and garden forms 

is, of course, considerably larger than that of the botani- 

cal species and may be estimated at about 3,000, Com- 

paratively few horticultural varieties are found in 

American uurseries as compared with European, ut 

this need not be regretted, as horticultural varieties are 

mostly merely curious or monstrous forms. In plant- 

ing, one must rely chiefly on the types and use the horti- 

cultural varieties sparingly, for restfalness should be 

the prevailing character of the masses and groups of 

trees. 

The fundamental purposes of trees in landscape 
gardening are to furnish the great masses of foliage 
which frame and divide and partly constitute the views 

and landseape pietures, to emphasize the elevations of 

the ground, to vary the sky-line, to screen or block out 

unsightly objects, to enbance the beauty of buildings, 
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and to furnish shade and shelter. The enjoyment the 
trees give by beautiful flowers, various foliage, splendid 
autumnal tints, and ornamental fruit is more incidental, 
though of great value and worthy of careful considera- 
tion. The trees should be selected for planting in ae- 
cordance with the natural and intended character of the 
scenery and not be taken indiscriminately because they 
happen to be handy and easy to procure. 

It is essential that the trees should be well adapted 
to the climate and soil, and in this respect a careful 
observation of the natural tree growth of the locality 
will give many good hints. Other considerations are the 
height the trees attain, the character of growth, color 
and effect of foliage, flowers and fruits, autumnal tints 
and winter effects. Concerning the general rules which 
govern the selection of trees for planting and which are 
principally the same as in herbs and shrubs, much 
other information may also be found in the articles on 
Landscape Gardening, Park, Shrubbery and Herbs. 

Selections of Trees for Special Purposes.—The follow- 
ing lists include trees of proved hardiness and are not 
intended to be complete but merely suggestive, and 
chietly for the northeastern states. 

1. TREES WITH SHOWyY FLOWERS. 

A. Blooming in early spring before or with the 
7 
dedves. 

Acer rubrum (tls. blood-red). 
Amelanchier Canadensis (tls. white). 
Cercis Canadensis (ils. rosy pink). 
Cornus florida (fs. white, also pink). 
Cornus 1 (tls. yellow). 
Magnolia Yulan (tls. white). 
Magnolia Sonlangeana (fs. white to purple). 
Prunus Avium and other cherries (fls. white). 

ana and other plums (fls. white). 
diana (fils. pink, also white, the earliest 

of all Prunus). 
Prunus pendula (fis. pinkish, branches pendulous). 
Prunus Pseudocerasus (fls. white to pink 
Pyrus ba and other species (fis. white to pink). 
Salix (staminate plants with yellow catkins). 

aa. Blooming late in spring after the leaves 

ZEsculus Hippocastanum and other species (fis. 
white or red). 

Catalpa speciosa (fls. white). 
astis tinctoria (tls. white). 

Cornus Kousa (ts. white). 
Cratwegus (fis. white). 
Fraxinus Ornus (fls. white). 
Laburnum (fis. yellow). 

hypolenca (4s. white). 
x (fls. white). 

Robinia (fls. white or light pink). 
Syringa vulgaris (fls. white to purple). 
Tamarix parviflora (pink). 

Aaa. Blooming in summer and autumn. 

and spinosa (fls. Aug. and Sept.). 
a ana (fls. white; July). 

Gordonia pubescens (fis. white; Sept., 
Kelreuteria paniculata (tls. yellow; - 
6) ydendrum arborenm dd i 

i white; 
Robinia Neomexicana (fls. light pint 
Sophora jea (fils. white; Ang 
Syringa Japonica (ffs. white; July). 
Tamarix Gallica (fls. pink; Aug., Sept., if severely 

cut back). 

2. TREES wITH SHowy FRtITs. 

Acer rubrum (fr. bright red in May and June). 
Ailanthus glandulosa var. erythrocarpa (fr. red). 
Cornus florida (fr. scarlet). 
Cratzegus coccinea and others (fr. searlet or red). 
Hippophaé rhamnoides (fr. yellow). 
Tiex opaca (fr. red). 
Magnolia hypolenea (fr. scarlet). 
Magnolia tripetala (fr. pink). 
ay baccata and allied species (fr. yellow or scar- 

et). 
Rhus Cotinus (ample feathery panic 
Rhus typhina (fr. scarlet). 
Sassafras officinalis (fr. dark blue with red stems). 
Sorbus Americana and Aucuparia (fr. red). 

Taxus baccata (fr. scarlet). 

ue 
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3. TREES VALUED FoR Fouiace Errects. (See also 
Section 5, EVERGREENS, below.) 

A. With colored foliage. 

argenteo - variegatum (the most 
gated trees). 

Ke er Negundo, var. aureo marginatum (lvs. yellow) 
Acer palmatuim, var. atropurpureun (lvs. purple). 
Acer platunoides, var. Reitenbachi (lvs. becoming 

dark red in summer). 
Acer pliutanoides, var. 

spring). 
Acer Pseudoplatanus Worleei (lvs. yellowish). 
Betula alba, var. purpurea (lvs. purple). 
Fagus sylvatica, var. purpurea (lvs. purple). 
Populus alba, var. niven (vs. white beneath). 
Populus deltoides, var. aurea (one of the best yellow- 

leaved trees). 
Quereus peduneula 

plish). 
ie peduneulata, var. Coneordia (lvs. yellow- 

ish). 
Salix alba, var. argentea (lvs. silvery white). 
Tilia tomentosa (lvs. white beneath). 
Ulmus campestris, var. argenteo-variegata (lvs 
whitish). 

AA. With large, bold foliage. 

chwedleri (lvs. bright red in 

var. atropurpurea (]vs. pur- 

gne 
mac rophy lum. 

Aralia Chiner and spinosa. 
Asimina triloba, 
Catalpa speciosa. 
Magnolia macrophyNa. 
Magnolia trivetala. 
Paulownia imperialis. 
Quercus dentata. 

Aaa. With small narrow or finely cut foliage. 
Acer palmatum, yar. dissectum. 

ser platanoides, var. Lorbergi. 
Acer saecharinun, var. W 
Alnus glutinos imperialis. 
Betula alba (eut-l iD 
Elzeagnus angustifolia. 
Fagus sylvatic¢a, var. asplenifolia. 
Gleditschia triacanthos 

Canadensi 
rhamnoides. 

Juglans regia, var. laciniata. 
Quereus pedunculata, var. filicifolia. 
Salix nig 
Sambucus nigr a, war. laciniata. 
T: unarix Gallien, ete. 
Taxodium distichum. 

S WITH BRILLIANT AUTUMNAL TInTs. 

rubrum (senrlet). 
er saccharum (scarlet and orange). 

G vornus florida (scarlet). 
liphylum (yellow ¢ 

itegus (mostly 
nus Ame a (y 

Liquidambar (scarlet). 
ndron (bright ye llow). 

id pers) 
e). 

Sassafras 

EVERGREEN TREES 

A. Conifers (see also Vol. 1, p. 358). 

Abies. 
Cham rparis 
Juniperus Virginiana. 

Picea. 
Pinus. 
Psendotsuga. 
Thuya. 
Tsuga. 

AA. Broad-leaved evergreens (only Ilex opaca and 
Rhododendron hardy north). 

Tlex opaea. 
Magnolia glauca (not fully evergreen as far north as 

it is hardy). 
Magnolia grandiflora. 
Persea Carolinensis 
Prunus Caroliniana. 
Prunus Lusitanica. 
Quereus Virginiana. 
Rhododendron maximum. 
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Decipvous TREES VALUED FOR THEIR WINTER 

EPFFEcts. 

Acer Negundo (branches light green). 
Acer Penusylvanicuin (striped bark). 
Betula nigra (laky reddish brown bark). 
Zetula pup . (smooth, silvery white bark). 
Cratiegns viridis (red fruit). 
Fagus sylvatica (eeps its dead leaves). 
Gleditschia (large, flat pods) 
Hippophaé rhamnoides (yellow berries). 
Liquidanibar (ecorky branches). 
Pyrus prunifolia (scarlet or yellow fruit). 
Quereus alba, pedanculata and tinetoria (keep their 

lez ie 
Quercus macrocarpa (corky branches). 
Rhus typhina (servlet fruit). 
Salix vitellina (yellow branches). 
Sorbus Americana and Aucuparia (scarlet fruit) 

Nae 

Very TALL TREES. 

Glelitschia triacanthos. 
Juglans nigra. 
Liriodendron Tulipifera,. 
Picea excelsa. 
Pinus Strobus. 
Platanus occidentalis. 
Populus balsamifera. 
Populus deltoides. 
Quercus macrocarpa 
Querens palustris. 
Querens rubra. 
Quereus velutina. 
Taxodiun distichum. 
Ulmus Americana. 

8. COLUMNAR Ok NARROW PyYRAMIDAL TREES. 

Abies (most species). 
Acer nigrum, monwnentale 
setulae alba, var. fastig s 
‘arpinus Betulus, va astigiata. 
Shanneeyparis Lawsoniana, 
Chaniecyparis Nutkaen, 
Juniperus communis, vV _ Suecicn. 
Juniperus Virginiana (e jally var. pyramidali 
Liriodendron Tulipifera, var. pyramidalis. 
Picea (most species). 
Populus alba, var. Boleana. 
Populus nigra, var. Ttaliea. 
Querens pedune alata, var. pyramidalis. 

Taxodinim distichum (especially var. imbricarium ). 
axus baceata, var, fastigiata, 

Thay 
U Imus. campestris, var. monumentalis. 
Uhnus seabra, var. fustigiata. 

9. WEEPING TREES. 

Acer saccharinum, var. Wieri. 
Betula alba, var. pendula. 
Ragus sylvatica, var. pendula. 
Fraxinus e jor, var. pendula. 
Fraxinus parvif ar, pendula 
Prunus pendula 
Prunus serotina, var. pendula. 
Querens pedune ali ita, vir, Dauvessei. 
Salix vitellina, var. pe ndula. 
Salix Babyloniea. 
Salix blanda. 
Sorbus Anenparia, var, pendula. 
Tilia petiolari 
Ulnus seabra, var. pendula. 

10. Criry TREES (See also No. 11). 

al inthus glandulosa (pistillate tree). 
Jarpinus. 
¢ ratiegus Oxyaeantha. 
Fraxinus Americana. 
Fraxinus excelsior. 
Ginkgo bilol 
Gleditse hia trine anthos, 
Platanus orien 

Populus deltoides. (often attacked by 
Populus nigra, var. Italies. j borers). 

Prunus serotina. 
Robina Psendacacia (often attacked by borers). 
Sophora Japonica, 
Ulnus Americana, 
Ulmus campestris. 
Tilia ulmifolia. 
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11. SHADE AND AVENUE TREES. 

Besides the trees enumerated under city trees, No. 10 (which 
are to be recommended as street trees in the cities), the fol- 
lowing trees are good avenue subjects: 

Acer platanoides. 
Acer rubrum, 

echariam, 
Acer saccharum. 
aBseulus care 
éEsewlus Hippoc 
Catalpa speciosa. 
Celtis occidentalis. 
Fagus ferrmginen and F 
Liquidambar sty racifl 
Liriodendrvon Tulipite 

stanin, 

sylvatica. 

Quereus palustris. 
Quereus P hellos. 

Tilia dasy stele 
Tilia wlmifolia. 

12. TREES FOR SEASIDE PLANTING. 

Ailanthus glandulosa. 
Cratiegus Oxyacantha. 

Eleagnus angustifolia. 
Hippophaé rhamnoides. 
Juniperus Virginiana. 
Pieca alba. 
Pinus Laricio. 
Pinus rigida 
Pinus sylvestris 
Populus de Itoide ss, var. Carolinensis. 
Populus tremnloides, 
Quercus rubra. 
Salix alba, 
Salix Caprea. 
Sassafras officinale. 
Tamar 

3%. TREES FoR Dry SITUATIONS AND Dry CLIMATES. = 

Acer campestre. 
Acer Ginnala. 
Alnus rugosa. 
setula alba, 
Cornus Mas, 

Eleagmius ungustifolia. 
Fraxinus pubescens. 
Phellodendron Amurense, 

Quercus velutina. 
Uhnus etfusa. 

14. TREES FoR WET Solu. 

Acer rubra. 
Acer saccharinum, 
Almus glutinosa. 
Almus maritima. 
Betula alba, 
Betula nigr 

s sphieroidea. 
a laciniosa, 

av sylvatica. 
alba. 

Picea nigra. 
Pinus rigida,. 
Populus (most specie 
Quereus alba. 
Quercus bicolor 
Quereus palustri 
Querens Phello 
Salix (most species). 
Taxodiwn distichum. ALFRED REHDER. 

Ornamental Trees for the Middle Southern States. 
Il. Decipuous Trees. uleer saecharinum (A. dasyear- 
pum) and A. Neyundo, the latter extensively used for 
street. planting. — Broussonetia papyrifera, formerly 
planted along streets, but objectionable because of tbe 
many suckers which they produce, as is also B. Kazinoki. 
—Cercis Canadensis. Valuable as an early spring-flow- 
ering tree.— Celtis Bungeana, One of the most distinet 
trees: av excellent shade tree.— Catalpa. Seldom planted 
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south as anormaumental tree, because of the repeated at- 
tacks of caterpillars. ‘The latter are Frequently used for 

fish bait. —Cludrastis tinctoria, Very desirable as a flow- 
ering lawn tree.— Cloris florida, The white-fowering 

species is Mong the most attractive of our early spring- 
blooming trees and is lugely used in landscape work, 
The pink- and red-tlowering forms are exceedingly 
beautiful. —Cvrategus. Taking into account the various 

shapes, the foliage and the bright colored fruit im fall 
and winter, the best are: C'. cordata or Washington 
Thorn, C. arborescens, Cy spathilate and Cy cstievatis 
or Apple Haw. — Chilopsé known as C 
is one of the best for dry soils ‘he typical species pro- 

duces lilac-colored flowers, but several forms have lately 

saligna . linearis, 

been produced with Howers ranging from light Hlne to 
lilne-purple with yellow stripes inside. A pure white- 

very striking but is of more dwarf 
Virginfana, Sometimes planted for 

shade or for its fruit. Adapts itself to nearly all soils. 
There are many forins Varying both in the foliage and 
size and shape of fruit. —2gis ferruginca is tre Does 

used for street planting in sandy soils. The red-leaved 
forms of the European species are of little value south, 

the purple tint of the foliage fading toa dull green at 
the approach of warm weather. Prariiis cemminale 
and Both thrive best in rich soils and are 
very desirable for street planting, being seldom attacked 

by insects.—Ginkgo ov Salishburia is sometimes used 
for avenues and strect planting where a vigid pyramidal 
tree is required. The folin is one of its attractions, 
being shaped like the Muaidenbair fern.— Gleditsehiu 
tiacanthos. The fertile tree is sometimes planted for 

e faleate pods, which ave relished by many for 
wine acidulated pulp. The finely pinnate foli- 

age is very ornamental. — Ta lesia tetrapt rice Tn ithe 
middle seetions of be South and in rich, dry soils it 
rrows to asmall tree, but inthe mountain distriets in 
rich soils along the. water-eourses, trees 40 to 50 fect 
high are frequently found. Valuable for landscape 
planting. —ieoria or C: The pecan is the best 
southern nut tree and is very largely planted for its 
nuts. It is often planted in avenues for its beauty, — 
Hicoria myristicw forms is searee, but its foliage is more 
attraetive than that of any other species.—fovenia 

flowering form is 
habit. — Diospyros 

» pede SCCNSs 

dulcis, The foliage and the fleshy red peduneles in 
autumn make it an excellent shade and ornamental 
tree. —Idesia polycarpu. me tree when grown 
in partial shade; the bark in full sun.—Jay- 
lans, J. nigra is one of the most valuable ornamental 

2553. A pasture maple, in autumn, showing 

the strong framework. 

and economic trees and is extensively planted for 
avenues, The Persian or English walnut and its many 
forms are being more largely planted than of old, but 
are often injured by late spring frosts following a warm 
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period daring February. /. 
mental 

Sicboldiand is a very ornia- 
tree and very productive ut un carly age. J. 

cinerea is sited only to the mountain regions of the 
South.—Walrenteria paniculata. Very desirable tor its 
pinnate foliage and panicles of yellow flowers, which 

2554, A tree growing in the open, with full rounded head. 

are succeeded by bladder-like fruits. Lagerstr@ mia 
Ludica, The Crape Myrtle is one of the most character- 
istic features of southern homes. It has become almost 
naturalized south. If trained to a single stem it will 
form a tree 25 to 30 feet high: otherwise it affects the 
bush form. It is conspicuous for its shining brown bark 

and the profusion of its beautifully crimped and fringed 
flowers, which are produced from April until August. 
The colors vary from a pale to a dark pink, purplish 
red, pure white and glowing crimson. No other flower- 
ing tree can surpass it in beauty, and by a judicious 
selection of the various colored flowers a grand effect 
is produced in landscape work.—Liriodendron Tulipif- 
era, One of the most valuable and rapid-growing shade 
and ornamental trees; thrives best in rich soil. Trees 
taken from woods transplant badly. They should be 
grown in nursery and occasionally transplanted until 
sufficiently large for using in street planting. —Liguid- 
ambar, A Most symmetrical shaped tree; adapts itself 
to all soil; valuable for street planting. Some trees as- 
sume a deep purple or erimson tint in the foliage dur- 
ing autumn, others a golden yellow. — Magnolia, Of the 
native deciduous species, IZ. acmminata is the most 

rable for street and avenue planting. All the spe- 
s are voracious feeders and thrive best in rich soils 

JL. macrophylla, oy Umbrella Magnolia, dom grows 

beyond 25 fect, but is conspicuous for the length and 
size of its leaves. This tree is called Umbrella Tree 
south, Whereas this name applies to Jf. fripetala at the 
North. Jf. Fraseri, Ear-leaved Magnolia or Wahoo of 
the western North Carolina mountaineers, is also avery 
ornamental tree, MM. tripetala is objectionable in gar- 
dens owing to the unpleasant odor of its flowers. Few 
Chinese speeics, with the exeeption of Jf. hypoleuca, 
attain the size of a tree. Jf, Vulan and MW. Sowlange- 
ana can be trained to a single stem and made to attain 
a height of 15 feet. All the other varieties may be 
elassed as shrubs. The flowers are often injured by 
late spring frosts.— Melia Azedarach (Pride of India, 

Chinaberry). Almost naturalized south. It is of very 
rapid growth and begins to flower at an early stage. 
The Howers are delightfully fragrant with the perfume 
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of the lilac. Extensively planted for shade trees. The 
umbrella form, known us Texas Umbrella, assumes a 
dense, spreading head with drooping foliag It is of 
unique appearance and can be used with great effect 
in landscape work.—Jorus. Jf. rubra is frequently 
planted for shade; it is valuable for its wood, which is 
of great durability for posts. Jf. alba is naturalized 
in many sections. A form of Jf. rubra discovered in 
middle Georgia some years ago aud ealled Stubbs 
from the discoverer, produces enormous crops of large, 
rich vinous fruit. ‘This and the Hicks and Multicaulis 
(latter of Chinese type) are often planted for feeding 
poultry and hogs. ‘They should not be planted near 
dwellings, owing to the dropping of the fruit.— Vyssa 
sylvatica, Only desirable in landscape work for the 
brilliant red tint of its autumn foliage.—Orydendrum 
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2555. Apple, one of our most picturesque trees. 

arboreum. Desirable for its flowers and highly colored 
autumn fol .—Parkinsonia aculeata, Retoma or 
Horse bean of southern Texas. A small tree with green 
bark, feathery foliage and yellow flowe Valuable for 
shrubberies.— Paulownia imperialis, Rapid-growing. 
Almost naturalized in some sections of the South. Lhe 
foliage in young trecs is very large, Flowers pale violet, 
very fragrant, in long panicles; they open before the 
leaves appear.—Peach. There are many ornamental 
varieties which ure exceedingly handsome while in 
bloom, especially the donhle-flowering crimson, white 
and pink; others are desirable for their peculiar growth, 
as Pyramidalis, which is as erect as a Lombardy popliu 
Weeping, willow-leaved and golden-leaved varieties are 
interesting.—~Prvunus, Hortulana or Chicasaw plums 
are sometimes planted for ornament, though commonly 
for fruit. RP. Virginiana is abundant everywhere but 
not valued owing to being usually infested with tent 
caterpillars. Prins Pissardi is the best purple-leayed 
tree for the South, as it retains its color during sum- 

.—Pineknega pubens. This very ornamental small 
> is seldom seen under cultivation, as it grows natur- 

ally in wet and hoggy soils.—Pyris coronaria, The 
crab apple, a small tree with very fragrant flowers in 
spring, is excellent for shrubhe ies.—Platanus ocei- 
dentalis, One of the most desirable trees for street 
planting.—Poprins, The variety which is of greatest 
value for street planting is P. deltoides or monolifera, 
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commonly known south as cottonwood. It is of rapid 
growth and grows in nearly all soils that are not too 
arid. All southern nurserymen catalogue the Carolina 
Poplar, but the stock is not always true to name,— 
Plevocarya fravinifolia, or Caucasian Wing- fruited 
Walnut, is a very rapid-growing tree, with spreading 
branches and pinnate foliage. Very ornamental when 
covered with pendulous racemes of small winged nuts, 
which, however, are of no economic value.— Quercus. 
Nearly all the species of the middle and eastern states 
are found more or less abundant in the middle South, 
but the most valuable purely southern species are as 
follows: @Q. Phellos, or Willow Oak, with lanceolate 
leaves; Q. aquatica, or Water Oak, with leaves almost 
perennial, oblong and obtusely lobed. Both are largely 
planted for streets and shade, as they grow ve rapidly 
and in almost any soil. Q. falcata, Q. laurifolia, Y. 
Phellos and Q.t gi are desirable. Q. Virginiana, 
or Live Oak, is a very large tree, seldom exceeding 50 
feet in height but covering a large circumference. It js 

native along the seacoast and adapts itself to inland 
sections, where it does not attain the great size of the 
coast region. There is no southern tree, except Mag- 
nolia grandiflora, that is more admired, especially when 
planted in avenues.—Sapindus marginatus. The glo- 
bose yellow berries are retained during winter. Berries 
when boiled produce a saponaceous fluid.—Stillingia 
sebifera, Naturalized on the coast of Georgia and South 
Carolina. The acuminate rhomboidal leaves give the 
tree a unique appearance. Requires rich soil and is 
valuable in landscape work.—Symplocos tinctoria. Not 
common. Could be available for shrubberies.— Tilia 
pitbescens, A large tree occasionally found in rich soils 
along the seacoast. Differs little in general from 7. 
Americana, but seems to be better suited to the middle 
South. Very desirable for street planting or shade,— 
Torylon, or Maclura, is naturalized in many sections of 
the middle South. Grows to a height of 30 feet and the 
fertile trees are very ornamental when laden with their 
large, globular fruit. The wood is very lasting when 
used for posts and takes a beautiful polish.—Ulmus 
slLmericana is perhaps more largely planted for streets 
and avenues than any other deciduous tree.— Viburnum 
prunifolium (Black Haw or Possum Haw). In very rich 
soils sometimes attains a height of 15 to 20 feet. The 
dark blue berries are retained during winter. Desirable 
for shrubberies. 

Il. Broap-LEAVED EVERGREEN TREES. Camellia 
Juponica, Although these maguificent plants are usu- 
ally seen in bush form, they can be trained to single 
stems and attain a height of 20 or more feet in the coast 
region, where they have found a congenial soil and c¢li- 
mate. The typical single red variety, a tree of which is 
growing at Charleston, 8. C., and planted in 1808, being 
the first introduced, is now upwards of 20 feet high. 
The double-flowering sorts, while usually of vigorous 
growth, do not attain the size of the single red.— Cinna- 
momun Camphora, In southern Louisiana and middle 
Florida trees grow to a height of 50 feet; in the middle 
South they affect the bush form or when trained to 
single stems seldom exceed 15 to 20 feet. For the ex- 
treme South it is recommended for street planting.— 
Cyvilla vacemiflora, Specimens are occasionally found 
on shady banks of streams, where the soil is very rich, 
that will grow 20 feet high, but the tree form must 
be secured by pruning, The foliage assumes a bright 
red or bronze tint in winter.— Priobotrya Japonica. 
Flowers produced in January, and if not frost-killed are 
followed by a golden yellow plum-like fruit of good 
flavor. Reaches a height of 20 or more feet in the coast 
belt. —Gordonia Lasiauthus. A stately tree found only 
in shallow swamps or turfy soils. The roots spread al- 
most entirely near or upon the surface of the ground, 
which makes it difficult to transplant trees taken from 
the woods. Trees grown from seed in pots are best for 
planting, but a vich moist soil is necessary to their 
growth,—Tler, I, opaca and I, Dahoon are among the 
most valuable evergreen trees, the former being the 
best where a large tree is desired. Specimens taken 
from the woods should not exceed one foot in height, as 
larger sizes almost always fail in  transplanting.— 
Liqustrum, LL. Japonicum often forms a tree 25 feet 
high. Berries blue-black, retained during winter.— 

ab. 
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Magnolia. M. grandiflora is justly considered the 
glory of southern broad-leaved evergreen trees. There 
are many forms, based on the size and shape of the 
leaves and the flowers. The superb white flowers, which 
are seen from May until August and occasionally upon 
some trees as late as October, vary from 4 to 12 inches 

in diameter. Thrives as far north as Washington, D.C. 
M. glauca has white flowers 2 to 3 inches in diameter 
and delightfully fragrant.—Osmanthus fragrans, var. 
ruber and O, Agu/folium, var, ilicifolius, ean be trained 

to single stem. The flowers of the first ave delicately 
fragrant and produced twice 7 
a year. — Persea Caroli- 
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riety, with thread-like foliage and compact habit to 10 
to 12 feet. 

In the foregoing list of Conifer no mention is made 
of species or varieties of low or shrub-like growth, sueh 
as Podocarpus, Cephalotaxus, Thuyopsis, and Sciado- 
pitys, of which there are many good speeimens in 
various parts of the south. Araucarias are also 
omitted, owing to their liability of failure from ex- 
treme heat or other unfavorable climatic conditions. 
This applies also to Sequoia, and Frenelas (prope 
Callitris); these frequently make an extraordinarily 

Planted for shade 
in rich soils in the coast 
belt. — Photinia serrulata, 
or Chinese Evergreen 
Thorn, has white flowers and 
dark red autumn foliage.— 
Prunus Carolinensis. 
Known south as Carolina 
Cherry, Carolina Laurel, 
Mock Orange, etc. One of 
the most ornamental south- 
ern trees.— Quercus Suber. 
Acorns were distributed by 

the U. 8S. Patent Office in 
1860 and many la trees 
are now found in several 
sections of the South, where 
they have fruited. Some 
small plantatious are made 
for the purpose of produc- 
ing cork. It grows well in 
comparatively poor and 
stony soils, — Sahal Pul- 
metto is now freely used for 
street and avenue planting 
on the coast. It is conspic- 
uous for its tropical appear- 
ance. It is not suecessful 
further than 40 miles from 
the seashore. 

III. CoNIFERS OR Nar- 
ROW -LEAVED EVERGREENS. 
—Abies. Of this section few 
specimens are found below 
the Piedmont region. Oc- 
easionally the Norway 
spruce grows to a moderate 
size.—Cedrus Deodara. An 
admirable tree and of rapid 
growth, 40 to 50 feet. ©. 
Atlantica, 25 to 30 feet. 

ne 
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—Cunninghamia Sinensis. 
Foliage resembles an Arau- 
earia.— Cupressus. C. sem- 
pervirens has many forms, from the compact, spiral or 
shaft-like shape to more spreading habit. C. Lusitanica 
or Cypress of Goa, has numerous forms with foliage of an 
ashy green and pendulous branches, to others of a more 
dark tintand rigid form. Of Chamecyparis Lawsoniana 
there are endless forms, from a compact, erect habit 
and vivid green foliage to those of open or pendulous 
shape and with glaucous or golden foliage. C. funebris 
has varied Jess in its seedlings.—Juniperus. The 
Irish Juniper is of fine pyramidal form, and reaches a 
height of 15 feet. J. ercelsa, Chinensis and thurifera 
differ in the tint of their foliage and are all of tall growth. 
—Libocedrus decurrens. The California arbor-vite, 
with its graceful feathery foliage and conical shape, is 
one of the most ornamental of conifers.— Pinus. Few 
of the exotic species are suitable to the South. Pinus 
ercelsa, or Bhotan Pine, is undoubtedly the best adapted 
to the middle South of all kinds.—Wefinispora is a 
valuable group of Japanese Cypress, but with the ex- 

ception of R. obtusa, Fullerii, plumosa and squarrosa 
Veitehii, all are of dwarf habit.—Zhuya. The Asiatic 
section is better adapted to the middle South than the 
American species. Of the former the best forms are 
Known to nurseries as Biota pyramidalis and var. 
Gured, reaching a height of 15 to 18 feet. B. Japonica, 
var. filiformis (Thuya orientalis) is a remarkable va- 
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2556. Picturesque old apple trees. 

rapid growth until late in autumn, and are often injured 
by a cold wave early in winter. P. J. BERCEMANS. 

Trees on the Great Plains.—The Plains are not abso- 
lutely treeless, as strangers often suppose, but the whole 
vast area is dotted here and there with small groves, or 
narrow belts which fringe the borders of the streams. 
The number of native species, however, is much 
smaller than in the rich tree flora of the northeastern 
United States. The number of species cultivated for 
shade and ornament, for a long time, at least, must be 
relatively small owing to climatic and other causes. In 
general the people of the Plains are necessarily more 
interested at present in planting trees for profit than 
for pleasure, but in the older parts are already to he 
found many fine publie parks and private grounds. To 
a large extent, however, their point of view is that of 
forestry rather than horticulture. 

In studying the forest trees of the Great Plains of 
central North America we find that most of the species 
have migrated out upon the Plains from the great for- 
est body of the Mississippi valley. These trees found 
their way upon the Plains by way of the forests which 
border the Missouri river and its tributaries. As we 
pass down the river, along the eastern edge of the 
Plains, the forest belt becomes larger and larger, until 
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it eventually merges into the great body of forest trees 
lying on the easterly side of the Mississippi valley. 
The principal trees which have come upon the Plains by 
this route are the common red cedar, papaw, half a 
dozen willows, one cottonwood, basswood, two or three 

elms, hackberry, mulberry, three ashes, wild apple, 
four species of hawthorns, Juneberry, wild cherry, 
choke cherry, wild plum, coffee bean, honey locust, red- 

bud, sycamore, two species of buckthorns, buckeye, one 

maple, box-elder, sumach, two species of walnuts, tive 

or six hickories, nine or ten oaks, ironwood, blue beech, 

and one birch. But ten species of trees have come from 
the Rocky Mountain forests, and these have made much 
less impression upon the forests of the Plains than 
those which came from the eastern forests. In this list 
are the bull-pine, the western red cedar, four species of 
cottonwoods, the buffalo berry, a maple, and two birches. 
Although the present forest area of the Plains is not 

relatively great. it is large enough to he seriously con 
sidered inregard to its preservation. There 
is danger that with the habits acquired 
by our people in the thiekly wooded 
portions of the United States 
of cutting down forest trees 
wherever found, much of 
this small forest area 
will be destroyed. It i a} 
is much easier to fig 2p 

- fst? Sep 
preserve an area AW," 
of forest land 
than to create it 
anew. First, 
all forest fires 
must be kept 
down. Where 
a mass of 
woodland 
adjoins the 
open prairie, 

fire - guards 
should be 
made so that 
the fires will 
not sweep into 
the forest 
growth. The 
greatest de- 
stroyer of the 

at aA 

forests of the ami Wap 
Plains in the past wale 
has been fire, as it lle 
swept over the Nr: Ace 
prairies into wood- : 
land, Second, it is ab- : mae 
solutely necessary to 
keep out certain kinds of 
stock. Swine, if herded in 
large numbers, will inevitably 
destroy the trees, They prevent the 
growth of small trees, and eventu- 
ally destroy those of larger growth. 
Cattle, inlarge numbers, are equally destructive. In fact, 

where the attempt is made to preserve uninjured the trees 
in a forest it is necessary to keep out stock of all kinds, 
excepting possibly during limited portions of the year. 
Third, it is necessary to eut out the trees for use with 
very great care. A forest should be a permanent crop, 
and the cuttings should be so made that the forest as a 
whole is not injured. Trees should he eut here and 
there in such a way that the young trees which are left 
have an opportunity for growing iuto usable timber. 

Care should be taken to encourage the tendency to 
spreading which is so strong in nearly all parts of the 
Plains. With a little care every present living forest 
area may be made to extend itself spontaneously, or 
nearly so. The forest should be effectually inclosed by 
a fence placed at some distance from its outer border, 
leaving a belt of unoceupied land between the trees and 
the fence. This will grow up with weeds, and mingled 
with these will be the seedling trees springing from the 
seeds blown or carried from the forest area. In this 
way the border of the forest will be gradually extended, 
This can be helped by plowing up these inclosed belts 

2557. Avenue of live oaks in Audubon 

Park, New Orleans. 
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of land, giving better opportunity for the starting of 
seedling trees, With the weeds and little trees will 
spring up low shrubs of various kinds. These need give 
no trouble, for this is merely nature’s way of taking 
possession of the soil. Little if any cultivation need be 
given to such a nursery belt, as the weeds which spring 
up, while unsightly, will serve the useful purpose of 
sheltering the little trees, and eventually the trees will 
rise above, and choke them out. Grass, however, form- 
ing a tough sod, is harmful to the little trees, far more 
so than the ordinary weeds. 

There are many places where actual planting must be 
resorted to. In looking about for a site for the new for- 
est plantation, we must remember that the best condi- 
tions for tree growth are usually to be found near the 
natural forests. Where there are natural forests the 
planting should be around their borders, so as to extend 
them in much the same way as indicated in the preced- 
ing paragraph in regard to natural spreading. Where 

there are no natural forests at all it is nec- 
essary to select the more favorable 

places for planting. Since the nat- 
ural forests on the Plains oc- 

cupy the depressions rather 
than the hill-tops or the 
slopes, this should give 

us a hint as to what 
iN we must do. Wher- 
Wass ever the land slopes 

fia » into a depression 
Yt. 2 one may find 

at favorable condi- 
tions for grow- 
ing trees. 
These depres- 
sions, gener- 
ally called 
“draws,” may 
be filled with 
trees, and 
when once a 
growth of a 
few acres is 
secured it will 
not be difficult 
to extend the 
forest far up 
the hillside 
slopes. On the 

K 
a ai 

mi 

aii, 
EcN western portions Www ie ; sas 

ANU gira a of the Plains simi- 
Poona en eet tatn lar positions should 
ae ae be taken under the 

irrigation ditches. In 
the selection of trees 

for the formation of for- 
est areas we should also take 

a hint from nature. The rule, 
which is a very excellent one for 
the plainsman to follow, is to plant 
on his farm the kinds which he 

finds in the nearest forest, and to give his planted trees 
as nearly as possible the same conditions as those un- 
der which they grew in the native forest. On the east 
ern third of the Plains, the walnut, white oak, shell 
hark hickory, white elm, red elm, hackberry, white ash. 
wild cherry, catalpa and honey locust are recommended 
for planting. On the extreme eastern portions border 
ing the Missouri river, many more kinds can be planted, 
but as we pass westward toward the borders of the 
Sand Hill region the list grows smaller. On the cen- 
tral Plains the list is reduced, and also somewhat 
changed in species. The two elms may be planted, as 
also the hackberry, the green ash in place of the white 
ash, wild cherry, honey locust, and in many places the 
bull-pine. On the western Plains, especially that_por- 
tion lying west of the main body of the Sand Hills, 

and having an elevation above the sea of from 3,000 to 
4,000 feet, the list is still smaller. The white elm is still 
included, also the hackhberry, the bull-pine, and in many 

places the red cedar. 
The trees mentioned are of the more durable and 

profitable kinds. But on all parts of the Plains people 
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must often have quick-growing trees which soon pro- 

duce fuel, but which have little, if any, value for other 

purposes In the eastern part of the Plains the black 
willow, almond willow, common cottonwood, silver 
maple, and box elder are useful trees for this purpose. 
We should not condemn the use of these easily grown 
soft-wooded trees. A forest is acrop, and there is no 
reason why a farmer may not plant a more quickly 
erowing crop if he wishes, but he should at the same 
time plant the more enduring kinds given in the prec 
ing lists. On the central Plains the quickly-grown tree 
may inelude the same willows and cottonwood and also 
the box elder. The silver maple will not do well in the 
greater part of this central region. On the western 
Plains the list is essentially the same as for the central 
portion: namely, the willows, cottonwood, and the box 
elder, to which may be added, here and there, one or 
more of the western species of cottonwood. 
Now for the horticultural point of view. About the 

country homes the tirst trees are usually cottonwood, 
silver maple and box elder, followed later by green ash 
and white elm. Very commonly the red cedar is planted 
with the first mentioned species, and often Scotch and 
Austrian pines are sdon added. It must be remembered 
that the settler’s house on the Plains stands in the 
open instead of being hemmed in by forest trees, as in 
the eastern portions of the American continent. The 
settler’s problem is to surround his house with trees, 
not to clear the trees away. In towns and cities the 
cottonwood, silver maple and box elder are generally 
the pioneer trees, since they produce a shade sooner 
than any others, and later these are gradually replaced 
by green ash and white elm. Hackberry, black walnut 
and buttonwood are oceasionally planted with good 
sueeess. The species which are most largely used for 
wind-breaks for orchards and other plantations are com- 
mon cottonwood, willow (a variety of Salix alla), sil- 
ver maple and box elder, The first mentioned, because 
of its easy propagation, rapid growth and extreme har- 
din is the favorite tree for this purpose. Where 
landscape gardening is attempted, the Scotch and 

Ss 

2558. A tree group dominated by a leaning oak, which 
is a remnant of the forest. 

Austrian pines, Norway spruce and red cedar are gen- 
erally used, and to these are often added one or more 

Species of the Rocky Mountain spruces. The most 
generally used deciduous tree for this purp is the 
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white elm (which here attains to a singular beauty of 
form and foliage), to which are occasionally added bur 
oak, black walnut and Russian olive (Elwagnus), and 
in proper situations, the white willow. The coniferous 
trees of greatest value 
for ornamental purposes 
on the Plains are the 
Austrian pine, Scotch 
pine and red cedar, With 
proper care these may 
be grown on all parts 
of the Plains where 
Water enough to main- 
tain life may be ob- 
tained, On the extreme 
eastern border the Nor- 
way spruce and even the 
balsam fir have proved 
valuable. Among decid- 
uous trees the white elm 
holds first place, fol- 
lowed by the backberry 
(which is not as much 
planted as it deserves) 
and the green ash. 

C. E. Bessey. 

Trees Grown for Shade 
and Ornament in Cali- 
fornia. — The mild and 
equable climate of Cali- 
fornia allows a wide 

of available spe 
cies from which to se- 
lect trees for shade, or- 
nament and shelter. On 
account of the long rainy 
season, the low humid- 
ity of the atmosphere, 
and the relatively high 
mean, and freedom from 
low winter minima in 
temperatures, the trees 
whieh thrive best in mid- 
dle California are those 
indigenous to the arid and semi-arid warm-temperate 
regions of the globe, e. g., southern Australia, the Medi- 
terranean region, South Africa, northern Mexico and 
Chile. Many trees of the temperate humid regions also 
thrive in this state, particularly in the relatively humid 
climate of the coast, and are offered by our nurserymen,. 
Several of the species mentioned in this list are not 
described in this Cyclopedia, as they did not appear to 
be in the general trade when the pages were written. 

2559. Two types of conifers — 

pine and spruces. 

I. THE SPECIES Most EXTENSIVELY PLANTED. — The 
three following are the trees most frequently met with 
as shade and ornamental trees in middle California: 

1. Enealyptus Globulus 
2. Cupressus macroearpa. 
3. Pinus radiata. 

The relative abundance of the succeeding species is 
only approximately indicated by their sequence. 

4, Robinia Pseudacacia, probably more widely distributed 
and occurring in more remote and out-of-the-way 
plac than any other species (exeept, perhaps, 
Eucalyptus Globulus). The seeds may have heen 
brought across the Plains by the earliest settlers at 

the mines. 
Melia Azedarac 
Phcenix Cunariensis. 
Schinus Mole. 

. unbraculiformis. 

ov. Ace ae 

. Magnolia grandiflora 
Populus deltoides, var. Carolinensis 

2. Washingtonia robusta. 
3. Cordyline australis and other species. 

14. Arauearia Bidwillii. 
5, Araucaria excelsa. 

Grevillea robust 
Juglans Californica and spp 

18. Ulmns racemosa and spp. 
19, Acer Negundo and var. Californicum. 
20. Salix Babylonica. 



21. Eucalyptus robusta. 
22. Eucalyptus viminalis. 
23. Enealyptus rostrata. 
24. Acer saccharinum. 
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25. Pittosporum spp. 
. Washingtonia filifera. 

Betula alba. 
. Cedrus Deodara. 

Il. Trees Berna Most EXTENSIVELY PLANTED AT THE 
Present Time. —The following list, arranged in sequence 
according to the actual number of sales made during the 
planting season of 1900-1901, is compiled from data 
furnished by John Rock, of the California Nursery Com- 
pany, at Niles. The percentages refer only to the 
seventeen species here enumerated, and not to the total 

number of tr sold by the nursery, which has a large 
and varied assortment of spec many of which are 
more suitable and more effective than those for which 
there is, at present, the greatest demand. 

er 

Per cent. 

. Acacia mollissi 
. Robinia Psendacacia . 
. Magnolia grandiflora . 

11. Acer saceharinum 
2. Juglans Calitornic 

13. Acer Negundo, var 
14. Populus deltoides 
15. Ulmus Ameri 
16. Betula alba..... ‘ 
17. Washingtonia filifera 

= SOwOrIB Aw 

nensis... 
cana 

100.00 

III. SELECTIONS FOR SPECIAL PuRposEs. —The diver- 
sity of choice, rendered possible by the extent of desira- 
ble material that is available, makes it somewhat difficult 
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2560. Picturesque field pine, remnant of a forest. 

to readily select the most suitable species for various 
specific purposes. The following classified lists are 
intended as suggestions to aid in making a suitable 
selection; they are almost entirely restricted to species 

TREES 

offered in the Californian trade, and are intended to be 
suggestive only, and not by any means complete. New 
species and varieties are constantly being added to the 
nursery stocks, some of which will be found particularly 
well adapted to certain conditions of climate and soil, 
and will doubtless replace others now in use. 
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2561. Leaning tree in a clearing, showing its effort to 

regain itself by producing upright branches. 

1. For Subtropical Hffect.— That there is in California 
strong appreciation of subtropical effects in gardening 
is shown by the great demand for dracenas and such 
large-leaved plants as palms, magnolias, bananas and 
rubber-trees. That the effect produced by the planting 
of such trees so often fails to be satisfactory is largely 
due to one or both of two causes,—either unsuitable 
location of the specimens or choice and association of 
unsuitable species. To prevent a repetition of the first- 
named error, the prospective tree-planter is recom- 
mended to consult the article on Landscape Gardening 
in Volume II; and to avoid the second, a selection from 
the following list is suggested, with the addition of such 
large-leaved herbaceous plants as cannas, colocasia, 
cynaras, funkias, Gunnera scabra, pampas grass, ver- 
atrums, agaves, vuccas, aloes, Woodwardia radicans 
and Rodgersia podophylla, together with such shrubby 
plants as bamboos, giant reed, the choicer varieties of 
castor-bean, Senecio grandifolius, Polygonum Sachali- 
nense and P. Sieboldi. 

A. Small Trees or Tall Shrubs. 

Acanthopanax ricinifolium, 
Aralia Chinensis 
Aralia Chine 
Mandshurica, 

Aralia spinosa, 
Arundinaria faleata, 
Chamerops humilis, 
Dicksonia antarctica, 
Eriobotrya Japonica, 

AA. Larger 

Catalpa bignonioides, 
Catalpa ovata, 
Catalpa speciosa, 
Cordyline australis, 
Cordyline Banksii, 
Cordyline indivisa, 
Cordyline stricta, 
Corynocarpus leeviga, 
Erythea edulis, 
Euealyptus calophylla, 
Eucalyptus ficifolia, 
Ficus Carica, 
Ficus macrophylla, 
Gymnocladus Canadensis. 

s, var. 

Erythea armata, 
Fatsia Japonica, 
Fatsia papyrifera, 
Musa Ensete, 
Prunus Laurocerasus, 
Ricinus Cambodgensis, 
Ricinus macrophyllus, 
Ricinus sanguineus, 
Ricinus Zanzibarensis, 

a spectabilis, 
vistona australis, 

Magnolia grandiflora, 
Paulownia imperialis, 
Phoenix Canariensis, 
Pheenix dactylifera, 
Pheenix reclinata, 
Phenix sylvestris, 
Phytolacea dioica, 
Trachyeurpus excelsus, 
Tristania conferta, 
Washingtonia filifera, 
Washingtonia robusta. 

Eucalyptus Globulus can also be used effectively if 
cut down periodically when the faleate leaves begin to 
appear; it will continue to shoot up vigorously from the 
same root for several years. Hucalyptus robusta 18 
useful for screen purposes if cut out before it becomes 
straggling. 



TREES 

Trees with Ornamental Flowers.—In making the 
following grouping, arranged 
hardiness, 
formation 
the several species, as we 
data on the subject 

A. Susceptible 

according to relative 
it has been impossible to give precise in- 

as to the exact degree of frost-tolerance of 
‘an find but meager published 

to light frost. 

The following would probably succumb to a tempera- 
ture of 28° Fahr.: 

Euealyptus ealophylla, 
Euealyptus ficifolia, 
Jacaranda ovalifolia. 

AA. Susceptible to heavy frost. 

The following are not likely to stand a temperature of 
20° Fahr. 
particularly while young: 

Acacia Baileyana, 
Acacia eyanophyla, 
Acacia elata, 
Acacia faleata, 
Acacia longifolia, 
Acacia mollissima, 
Acacia neriifolia, 
Aeacia pendula, 
Acacia salicina, ete. 

Some of them may succumb at 25° Fahr., 

Bursaria spinosa, 
Euealyptus cornuta, 
Eucalyptus corymbosa, 
Eucalyptus pol 

AAA. Hardy. 

Acacia pyenantha, 
£seulus carnea, 
Bsculus Hippocastanum, 
Albizzia Julibr n, 
Catalpa bignonioides, 
Catalpa ovata, 
Catalpa, speciosa, 
Cercis Canaden 
Cereis Siliquas rum, 
Crategus mollis, 
Crategus monogyna (vars. 

Pauli, punicea, alba plena, 
ete.), 

Keelreuteria paniculata, 
Laburnum vulgare, 
Liriodendron Tulipifera, 
Magnolia acuminata, 
Magnolia grandiflora, 
Magnolia Kobus, 

Enealyptus sideroxylon, var. 
pallens, 

Hymenosporum flavum, 
Pittosporum undulatum. 

Magnolia Soulangeana, 
Magnolia stellata, 
Paulownia imperialis, 
Prunus Armeniaca (double- 

fld.), 
Prunus cerasitera, var. atro- 

purpurea, 
Prunus Japonica, 
Prunus Persica (white- fld., 

double red-fd., dark-fld., 
ete.), 

Prunus spinosa (double-fid.), 
yrus Halliana, 

Pyrus Ioensis( Bechtel's 
erab), 

Robinia hispida, 
Robinia Pseudacacia, 
Sophora Japonica, 

Sorbus Aucuparia. 

double 

Trees with Colored Foliage. 

A. Glaucous. 

B. Susceptible to frost (20° Fahr. and perhaps less). 

Acacia Baileyana, 
Acacia dealbata, 
Acacia glaucescens, 
Acacia salicina, 
Erythea armata, 
Eucalyptus Globulus(pollarded 

to produce suckers ) 

Eucalyptus polyanthema, 
Enealyptus Risdoni, 
Encalyptus sideroxylon, var. 

pallens, 
Leneadendron argenteum, 
Pheenix dactylifera, 
Washingtonia Sonor. 

BB. Hardy. 
Cedrus Atlantica, var. glauca, 
Cedrus Deodara, var. glauca, 
Picea pungens, var. ccerulea, 

AA. Purple or 

B. Susceptible to 

Ricinus Cambodgensis, 

Picea pungens, var. glauca, 
Sequoia sempervirens, var. 

glauea. 

bron 

2a° Palin: 

BB. Hardy. 
gee platanoides, var. Reiten- 

yach 
Ac ser r latanoides, var. Schwed- 

Betula alba,var. atropurpurea, 
Fagus sylvatica,var. purpurea, 

4. Wide-spreading Trees 
Rounded 

back or one corner 
Swing a hammock on 

Outline.—It frequentl 
owner of a garden desires a wide- 

of his 
a hot day 

Ricinns communis, var. Gib- 
sonii. 

Fagus sylvatica, var. purpurea 
Riversi, 

Prunus cerasifera, var. atro- 
purpurea, 

Prunus Persica var. 

for Shade, Mostly with 
- happens that the 
preading tree in the 

domain, under which to 
uch trees are also 

useful in the school yard, affording welcome shade in 
which the children ‘an eat their lunch. 

Deciduous, all hardy. 

B. Growth rapid or medium. 

c. Suckers likely to he troublesome. 

Populus alba, 
Robinia Pseudacacia, 

Ulmus Americana, 
Ulmus racemosa. 
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cc, Suckers not troublesome. 

bd. Requiring a great deal of water. 

Salix Babylonica. 

pp. Requiring not much water, 

Acer macrophyllum, Acer saccharinum, 
Acer Negundo, Acer saccharinum, var. 
Acer Negundo, var. Californi- Wieri, 

ewan, 
Acer platanoides, 

Acer platanoides, var. Reiten- 

Carya oliveaformis, 
Fraxinus Americana, 
Fraxinus velatina, 

bachi, 7 Quereus lobata, 
Acer platanoides,var. Sechwed- Quercus peduneulata, 

levi, Uhnus campestris. 
Acer Pseudo-platanus, 

BB. Growth somewhat slow, 

Acer caumpestre, Platanu 
Eseulus carnea, Quercus 

Eseulus Hippocastanum, Quer¢ Kelloggii, 
Carpinus Betulus, Quereus lobata, 
Castanea sativa, Quereus mucrocarpa, 
Fagus sylvatica,var. purpurea, Quereus rubra, 
Juglans Sieboldiana, Sophora Japonica, 
Liriodendron Tulipifera, Tilia Americana, 
Melia Azedarach, var. um- Tilia Europea, 

braculiformis, Uhnus campestris. 

orientalis, 
vecinea, 

AA. Hverqgreen,. 

B. Growth rapid: trees susceptible to 2. 

Acacia mollissima. 

BB. Groicth somewhat slow: trees hardy. 

Arbutus Menziesil, Pinus Pinea, 
Fiens Caries Quercus agrifolia, 
Olea Europiva, Schinus Molle, 

5. Ornamental Trees affording but Little Shade. 

A. Outline oblong or nearly columnar. 

Deciduous. 

var. Italica. 

BB. Hvergreen. 

Cupressus sempervirens, 
Cupressus sempervirens, var. fastigiata, 
Juniperus communis, var. Hibernica, 
Taxus baccata, var. fastigiata. 

Fahr 

Populus nigra, 

AA. Outline conical or spiral, usally pointed, 

B. Cloniferw, with mostly narrow leaves. 

Deciduous: hardy. 
Larix decidua, 
Larix leptolepis. 
Taxodium distichum. 

cc. Lvergreen. 
Susceptible to severe frost (probably about 20° Fahr 

Agathis robusta, 
u Bid 

Araucaria Cunninghaimi 
Araucaria excelsa, 
Araucaria imbricata, 
Pinus Canuariensis. 

pp. Hardy. 

Picea excelsa, 
Picea nigra,var. Doumetti, 
Picea polita, 

Picea pungens, 
Pinus Laricio, va 

aca, 
Pinus contorta, 

s Coulteri, 
densiflora, 

Pinus monophylla, 
Pinus Pinaster, 
Pinus radiata, 
Pinus Sabiniana 
Pinns sylvestris, 
Podoearpus Totara, 
Pseudotsuga Donglasii, 

Sciadopit verticillata, 
Sequoia gigantea 
Sequoia sempervirens, 
Taxus baceata, 
Thuja gigantea, 
Thuja orientalis, 
Thujopsis dolabrata, 
Torreya Californica, 

Araucaria Cook, 

Abies balsamea. 
Abies Cephalonica, 

Conlon. 
nobilis, 

bies Nordmanniana, 
Abies Pinsapo, 
Cedrus Atlantic 
Cedrus Deodar 
Cedrus Libani, 
Cephalotaxus drupacea, 
Cephalotaxus Fortune, 
Chamreeyparis Lawsoniaui, 
Cryptomeria Japonien 
Cryptomeria Japonic 

elegans, 
Cunninghamia Sinensis, 
Cupressus Goveninna, 
Cupressus macrocarpa, 
Cupressus macrocarpi, 
Guadalupensis, 

Libocedrus Chilensis, 
Libocedrus decurrens, 
Picea Ajanensis, 
Picea alha 

. Austri- 

ay, VAL; 

var, 

Picea Engelmanni, Torreya nucifera. 

BB. Foliage broad. 

Deciduous; hardy. 
Ginkgo biloba, 
Quercus Cerris 

Quereus nigra, 
Sorbus Aucuparia. 

Betula alba, 
Betula lenta, 
Betula Intea, 
Betula papyrifera, 
Betula populifolia, 
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co. Hvergreen. 

p. Susceptible to severe frost (probably 20° Fahr. and 
even 

Cinnamomum Camphora, 
Corynocarpus lwvigatas, 
Cryptocarya Miersii, 

DD. 

a melanoxylon, 
erasus Lusitanica, 

Ilex Aquifolium, 
Lagunaria Patersonii, 

AAA. Outline more or 

less). 

Grevillea robusta, 
Sterculia diversifolia, 
Tristania conterta. 

Hardy. 

Laurus nobilis, 
Pittosporum crassifolium, 
Quercus Suber, 
Umbellularia Californica. 

less rounded, but trees not as 

wide-spreading nor as shade-giving as in class 4. 

B. Deciduous. 

ec. Susceptible to frost (25° Fahr.). 

Phytolacea dioica. 
co. Hardy. 

Fraxinus Ornus, ’ 
Gymnocladus Canadensis, 

BB. Hvergreen. 

ce. Probably susceptible to severe frost (20° Fahr. or 
less). 

Acacia eyanophylla, 
Alectryon excelsum, 
Bursaria spinosa, 
Eucalyptus calophylla, 
Eucalyptus cornuta, 
Eucalyptus corymbosa, 
Eucalyptus corynocalyx, 

ce. 

Aeacia pyenantha, 
Eucalyptus amygdalina, 
Eucalyptus’ Gunnii, 
Euealyptus leucoxylon, 
Eucalyptus obliqua, 
Eucalyptus rostrata, 

ptus rudis, 
Eucalyptus viminalis, 

Juglans Californica, 
Juglans nigra, 
Keelreuteria paniculata, 
Paulownia imperialis, 
Robinia Pseudacacia. 

Euealyptus ficifolia, 
Eucalyptus Globulus, 
Eucalyptus maculata, var. 
citriodora, 

Eucalyptus robusta, 
Hymenosporum flavum, 
Maytenus Boaria. 

Hardy. 

Jubsea spectabilis, 

Phenix Canariensis, 
Pheenix reclinata, 
Phoenix sylvestris, 
Pittosporum engenioides, 
Pittosporum tenuifolinm, 
Pittosporum undulatum. 

AAAA. Drooping trees. 

B. Deciduous. 

Acer saccharinum, var. Wieri 
Jaciniatum, 

Betula alba, var. pendula ele- 
gans, 

Betula alba, var. pendula la- 
ciniata, 

Betula ‘alba, var. pendula 
Youngi, 

Cratwegus monogyna, var. pen- 
dula, 

Fagus sylva 
Fraxinus e 

pendula, 
Fraxinus excelsior, var. pen- 

dula, 
Juglans regia, var. pendula, 
Laburnum vulgare, var. pen- 
dulum, 

tica var. pendula, 
elsior, Var, aurea 

Morus alba (Teas’ Weeping), 
Populus grandidentata, var. 

pendula, 

Prunus fruticosa,var. pendula, 
Quercus lobata, 
Salix Babylonica, 
Salix Babylonica. var. Lickii, 
Sophora Japonica pendula, 
Sorbus Aucuparia, var. pen- 

dula, 
Tilia Americana, var. pendula, 
Tilia Europea, var. pendula, 
Ulmus Americana, var. pen- 

dula, 
Ulmus 

dula, 

Ulmus glabra, var. pendula, 
Ulnus montana, var, pendula. 

campestris, var. pen- 

BB. Evergreen. 

Cupressus funebris, Schinus Molle, 

2562. Weeping elm, type of a grotesque horticultural variety, 

Ulmus scabra var. horizontalis. 
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6. Trees for Streets, Avenues and Roadsides. — The 
number of tree species suitable for street planting is 
limited by the necessarily heavy restrictions, as to 
height, spread, sewer-penetration and sidewalk-raising 
imposed by municipal street departments. In European 

2563. Cordyline australis. 

Often called Dracena Palm. California. 

cities the first-named objections are overcome by means 
of frequent and systematic pruning to a uniform stand- 
ard; where this necessity can be obviated by the selec- 
tion of trees which naturally keep within the desired 
bounds, the labor of maintaining them in a sightly con- 
dition is minimized and the result much more pleasing. 

For town streets not more than 60 feet in width, it is 
important to have trees that will not give too much 
shade and prevent the rapid drying of the roadway 
after showers, nor be so tall nor wide-spreading as to 
obstruct the view and shut out sunshine, rendering the 
adjacent houses dark, cold and damp. On this account 
trees with narrow or pyramidal outline are in many 
cases preferable to those with wide -spreading habit, 
and, generally speaking, deciduous trees are more suit- 
able than evergreen, although at the time of losing 

their leaves they make more litter. Exception may be 
made in favor of such evergreen species as certain 
palms and cordylines, some acacias and a few other 

species mentioned below. 
It is not wise to use trees of very rapid growth on 

town streets; they soon become too large and require 

frequent trimming, which is usually equivalent to muti- 
lation, and are likely to interfere with sewers. : 

It cannot be said that street planting in California 
towns has, in most cases, been satisfactory. In spite of 
the much larger varicty of suitable material than is 
available in most of the states, there are few examples 
of good street-planting to be met with. In most of our 
towns the eye is greeted with a few straggling trees, of 
which perhaps not more than two are of one kind, re- 
calling Professor Wangh’s apt simile of “nine mon- 
strously different buttons in a row down the front of a 
Prince Albert coat.” There are many pleasing exceptions, 
however, although few are entirely satisfactory. The re- 
peated attempts to improve the appearance of a town by 

planting trees along the streets should be encouraged on 
every occasion, and the object of this article is to render 
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2564. Abies venusta, one of the California firs. 

assistance by pointing out how some of the mistakes may 
be avoided. The unsatisfactory results of street-p slant- 
ing, so often met with, can generally be traced to one 
or uy of three causes 

. Selection of unsuitab le spe 
The mixing of several species on the same 

an even in front of the same lot. 
Crowding the trees 

This last-mentioned source of trouble is perhaps«the cause of more failure than the first. When trees are 

block 

once growing, few persous have the heart to thin out 
the specimens to the proper distance apart; finally a 
neweomer, Without personal feeling in the matter and 
noting only that there is too much shade and too little 
light, euts down the whole row and a gap is lett in what 
may have been a fa airly - uniform block. Spreading 
avenue trees of large size should not stand Coe than 
50 ft. apart; smaller trees, on narrower streets should 
have 40 or at the very least 30 ft.. unless they are slen- 
der species such as cordylines or washingtonias, when 
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20 ft. may be sufficient. As a rule, three small trees to 
a 50-foot lot will be found ample, and the center one of 
these three should be taken out when they begin to 
meet at the sides; if the whole street is planted uni- 
formly with the same species, and at this same dis 
tance, the result will be much more pleasing than if 
four or five trees are planted in front of every house. 
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A. For city and town streets. 

B. Small trees suitable for streets 60 ft. wide or less. 

c. Deciduous. 

D. Growth rapid or moderate. 

Betula alba, 
Betula lutea, 
Betula papyrifera, 
Betula populifolia, 
Catalpa bignonioides, 
Catalpa ov 

Catalpa speciosa, 

Kelreuteria paniculata, 
Melia Azedarach, var. um- 

braculiformis 
Paulownia imper: ‘ialis, 
Rhus typhina, 
Sorbus Aucuparia. 

bb. Growth slow. 

Crateegus mollis, 
Crategus monogyna, 

Ginkgo biloba. 

cSt Hvergreen, 

pd. Growth rapid or moderate. 

E. Palms and arborescent Liliacee. 

Livistona australis, 
Trachyecarpus excelsus, 
Washingtonia filifera, 
Washingtonia robusta. 

Ery thea edul is, 

EE. Evergreen trees other than palms and arborescent 
Liliacew, 

ia Baileyana, Acacia neriifolia, 
sanophyUa, Myoporum lztum, 

Acacia faleata, Pittosporum eugenioides, 
Acacia lineata, Pittosporum tenuifolium, 
Acacia longifolia, Sterculia diversifolia. 

DD. Growth slow. 

Aleetryon excelsum, 
Bursaria spinosa, 
Cinnamomum ¢ iumphora, 
Enealyptus ficifolia, 
lex Aquifolium, 
Lagunaria Patersonii, 

Ligustrum lucidum, 
Magnolia grandiflora, 
Maytenus Boaria, 
Olea Europea, 
Pittosporum crassifolium, 
Tristania conferta. 

BB. Larger trees for streets, avenines and boulevards 
80 to 100 ft. wide. 

c. Deciduous. 

Db. Growth rapid or moderate. 

accharinum, 
inus Americana, 

axinus velutina, 

Gymnocladus Canadensis, 
Hicoria Pecan, 

Platanus orientalis, 
Querens pedunculata, 
Robinia Psendacaci 
Ulmus campestris. 

Dp. Growth slow. 

Gleditschia triacanthos, 
Liriodendron Tulipifera, 
Sophora Japonica, 

Tilia Americana, 
Tilia Europea. 

cc. HBvergreen. 

bp. Palms and bananas. 

Erythea edulis, 
tona australis, 
Ensete, 

Trachycarpus excelsus, 
Washingtonia filife 
Washingtonia robusta. 

Dp. Lvergreen trees other than palms and bananas. 
Acacia elata, 
A a melanoxylon, 
Acacia pyenantha, 
Angophora intermedia, 
Angophora subvelutina, 
Eucalyptus amygdalina,var. 

angustifoli 
Eucalyptus calophyla, 

Eucalyptus corymbosa, 

Eucalyptus ficifolia, 
Eucalyptus polyanthema, 
Eucalyptus rudis, 
Eucalyptus sideroxylon, 

var. pallens, 
Ficus macrophylla, 
Synearpi: laurifolia, 
Tristania conferta. 

Umbellularia Californica, 

BBB. For avenues and boulevards without sidewalks 
or with wide spaces between sidewalk and drivewa y. 

For this purpose almost any of the larger and more 
ornamental species enumerated in the other lists may be 
selected. Spreading coniferous trees, with broad bases 
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(such as Sequoia gigantea, ete.) can often be used to 
advantage, as well as the wide-spreading feather-palms 
(Phoenix and Jubea). 

AA. For country roads. 

B. Deciduous. 

Acer campestre, 
Acer macrophyllum, 
Acer Negundo, 
Acer Negundo, var. 
fornicum, 

Acer platanoides, 
Acer saccharinum, 
ZEsculus carnea, 
Esculus Hippocastanum, 
Ginkgo biloba, 
Hicoria Pecan, 
Juglans Californica, 
Juglans nigra, 
Juglins Sieboldiana, 

Cali- 

Liriodendron Tulipifera, 
Paulownia imperialis, 
Phytolacea dioica, 
Populus nigra,var. Italica, 
Quercus lobata, 
Quercus pedunculata, 
Robinia Pseudacacia, 
Sophora Japonica, 
Taxodium distichum, 
Tilia Americana, 
Tilia Europea, 
Ulmus Americana, 
Ulmus campestris, 
Ulmus racemosa. 

BB. Hvergreen,. 

Acacia melanoxylon, 
Acacia mollissima, 
Arbutus Menziesii, 
Cinnamomum Camphora, 
Cryptomeria Japonica, 
Eucalyptus botryoides, 

Euealyptus rudis, 
Eucalyptus viminalis, 
Ficus macrophylla, 
Olea Europa, 
Pinus radiata, 
Quereus Suber, 
Schinus Molle, 
Sequoia gigantea, 
Sequoia sempervirens, 
Sterculia diversifolia, 
Tristania conterta. 
Umbellularia Californica, 

Eucalyptus calopbyla, 
Eucalyptus caupitellata, 
Eucalyptus cornuta, 
Eucalyptus diversicolor, 
Eucalyptus leucoxylon, 

yptus rostrata (Fig. 

7. Trees which have been tried but have proved un- 
satisfactory.—There are many species which have failed 
to give satisfaction in some localities because of local 
peculiarities of climate or soil; there are some, also, 
which have proven unsatisfactory on account of habit, 
ete.; from among these may be mentioned: 
Hucalyptus robusta, a species which is exceedingly 

handsome as a young tree and has been extensively 
planted along roadsides and streets in the warmer parts 
of the state; when mature it becomes straggling and 
exceedingly brittle. breaking up in an unsightly manner. 

SA 

2565. Phoenix Canariensis, one of the best palms for 

outdoor planting. Berkeley, California. 

Hucalyptus corynocalyr also becomes straggling and 
unsightly with age. 

Schinus Molle should be avoided in the Citrous belt, 
as it is found to harbor and become a nursery for seale 
insects. As a street tree it is also unsatisfactory, be- 
coming too large and straggling and re quires too much 
pruning to keep it within bounds; its large surface 
roots often break cement and asphalt sidewalks. 
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Melia Azedarach, var. umbraculiform ts, is found un- 
satisfactory in the immediate Vicinity of the coast; i 
sidewalk tree it is exceedingly untidy when losing its 
leaves, and is also much subject to Seale insects. 

aleaeia melanorylon is generally debarred from the 
Citrous belt, as a breeder of seale; when mature it is 
said to sufter quickly from the effects of drought. In 
the moister climate of the immediate vicinity of the 
coust, near San Francisco, however, it proves entirely 
satistactory, : 
Populus alba, Robinia Pseudacacia and Ubnus 

racemosa are exceedingly troublesome when used as 
sidewalk trees on narrow streets; their surface roots 
often break the cement 
or asphalt sidewalks, 
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AA. Tolerant of medium alkali (chiefly “white” sa (ts). 

Acacia melanoxylon, Eucalyptus rostrata (Fig. 
Ailantus glandulosa, 2560), 

b Eucalyptus sideroxylon, 
Cas var, rose 
Eucalyptus amygdalina, Pheonix ¢ ylifera, 

Platanus orientalis, 
Populus Fremonti, 
Querenus lobata, 
Robinia Pseudacacia. 

AAA. Only fairly tolerant. 

Acer macrophyllum, : Cinnamomum Camphora, 
Acer Negundo, var. Cali- Gleditschia triacanthos, 
fornicum, Ulmus spp. 

Washingtonia filifera. 

AAAA. Tested and 

var. angustifolia (appa- 
rently the least sensi- 
tive of the Eueulypts), 

and the suckers come 
up in the midst of 
lawns several yards 
away from the parent 
tree. 

Ficus macrophylla 

is another tree injuri- } {\\\ ay | 
ous to sidewalks. \ NY | iN 
Eucalyptus  Globu- \a f Ai hi 

' \ 

Jus, and in fact almost 
all species of the ge- 
nus, are frequently 
debarred by town ordi- 
nance from growth 
within 60 or even 70 
feet of a sewer, on ac- 
count of the remarka- 
ble length and pene- 
trating power of their 
roots. 

Paulownia  imperi- 
alis is sometimes ob- 

jected to on account 
of the somewhat un- 
tidy appearance of the 
persistent seed - pods, 
which require no little 
labor if all are to be 
removed after flower- 
ing. 

Grevillea robusta 
has brittle wood and is 
usually much broken in 
heavy winds, but can 
be used with satisfac- 
tion if kept well cut 
back. 
The species of Pho- 

nix and Juba should 
be avoided on account 
of their low, wide- 
spreading habit, ex- 
cept for avenues and 
boulevards where there 
is no sidewalk or where 
there is from 20 to 30 
feet space hetween 

found unsuitable. 

Most of those trees 
of the humid regions, 
e. g., the eastern states 
and N. Europe, which 
have been tried on al- 
kali soils, have been 
found to suffer and to 
remain dwarf and 
stunted, This is par- 
ticularly true of Livi- 
odendron Lutlipitera, 
Quercus pedunculata 
and species of Tilia. 

Since writing the 
above, the following 
additional information 
on the alkali tolerance 
of ornamental trees 
has been brought to 
light through the in- 
vestigations of Dr. R. 
H. Loughridge of the 
Agricultural  Experi- 
iment Station at Berke- 
ley, and has courte- 
ously been placed at 
my disposal. 

Total amount of salts 
actually found in the 
upper four feet of soil 
in which the following 
trees were growing, ex- 
pressed in tons per 
acre: 

—— a 2 — 

= 

Tons per acre in 
depth of 4 feet. 

Kelreuteria pani- 
CUAL 0, oxdcs prordasceis 

Platanus orientali: 
Eucalyptus amyg- 
CAIN swale ohcuces 20 

Euealyptus angus- 
GEO) Ta ewig ears 20 

Washingtonia(spe- 
cies not stated). 

Pheenix dactylifera 5 
Cinnamomum 
Canphora....... 3% 

Jos. Burtt Davy. sidewalk and drive- 
way. 
poe qlandu- 2566. One of the gum trees—Eucalyptus rostrata. IV. TREES FOR 

losa has a bad ‘repnta- Eleven years planted; 86 feet high. California. SouTHERN CaLi- 
tion on account of its 
disagreeable odor, but as this is only found in the stami- 

f , it can be avoided by planting the pistillate 
ring) trees only. 
s for Alkali Soils.— There are many places in 

p f the state that enjoy a high temperature 
and low rainfall, where the percentage of alkali salts in 
the soil is too great for the cultivation of most of our 
ornamental trees, and where it is very important that 
some shade-producing species be grown. 

of strong “black” alkali (Soditm ecar- 
bonate). 

The most alkali-tolerant tree of those yet tested is 
Kelreuteria puniculata, a small species 15 to 30 feet. 
high, with feathery, pinnate leaves and ornamental 
yellow blossoms. 

A. Tolerant 

FORNIA.— Street Drees: 
Sterculia diversifolia, Australian Bottle Tree; Acacia 
Melanorylon, Blackwood Acacia; Cinnamomum Cam- 
phora, Camphor Tree; Sterculia acerifolia, Australian 
Flame Tree; Huecalyptus robusta, Swamp Mahogany 
Gun; Grevillea robusta, Silk Oak; Acacia dealbata, 
Black Wattle; Jacaranda ovalifolia; Ligustrum Ja- 
ponicum, Japan Privet; Pinus radiata, Monterey Pine. 

The above are the best ten trees for street purposes 
but among these might be placed Cordyline australis 
and C. indivisa, and several kinds of palms. One de- 
ciduous tree is much used—Melia Azederach, var. wm- 
braculiformis, the Umbrella Tree. Though less known 
or used, Hucalyptus calophylla is by far a better street 
or sidewalk tree than #. robusta. Very few conifers 
other than those noted do well in this climate. Any ex- 
tension of the above list must be made almost entirely 

, 
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through palms, eucalypti and acacias, among which 
there is plenty of room for personal preference. * 
Luwn and Shade Trees: Araucaria excelsa, Nor- 

folk Island Pine; Araucaria Bidwillii, The Bunya- 
Bunya; Jacaranda ovalifolia; Cinnamomum Cam- 
phora, Camphor Tree; Ficus macrophylla, Rubber 
Tree; Ficus elastica (where hardy), Rubber Tree; 
Sterculia acerifolia, Australian Flame Tree; Magnolia 
fetida, Bull Bay; Sequoia gigantea, California Big 
Tree; Cedrus Deodara, Deodar. 

The above list contains ten of the best ornamental 
trees. It might be extended indefinitely if all our good 
tre were included. The ornamental eucalypti and 
acacias would at least treble this list, and the palms 
alone would easily double it. Ernest BRAUNTON. 

TREE TOMATO. 

TREFOIL. See 

TREVESIA (after the family Treves di Bonfigli of 
Padua, patrons of botany). Aralidcee. About 9 species 
of small trees or shrubs from tropical Asia and the 
islands in that region, with large lvs. either palmately 
cut and simple or digitately or pinnate compound, and 
flowers which are rather large for the family and borne 

in panicled umbels: petals 8-12, valvate, somewhat 
thick; stamens 8-12: ovary 8-12-loculed: fruit large, 
ovoid, Greenhouse subject. 

palmata, Vis. (Gastonia palmdta, Roxb.). A small 
tree, with the ends of the branches sparingly prickly 
and the young parts tomentose: Ivs. crowded at the 
ends of the branches, 1-1‘ ft. across, palmately 5 
lobed to below the middle; petioles 1-14 ft. long: 
panicles long-peduncled: umbels 6 in. through, long- 
peduncled: fis. 1 in. across, greenish white. Himalayas. 

B.M. 7008. F. W. Barcuay. 

TRIANEA Bogoténsis, 
tensis, Benth. & Hook. 
G@.C. I. 15 3467. 

TRIARTEA. Error in a 
Triartea. 

TRICALYSIA (Greek, triple culyr; true of some spe- 
cies). Rubidcee. Here belong the two shrubs from 
Natal which are cult. in 8S. Fla. under the name of 
Kraussia. When Kraussia was written for this Cyclo- 
pedia the undersigned treated it in the manner sug- 
gested by Bentham and Hooker, Index Kewensis and 
Flora Capensis. Since then the writer has had access 
to the Flora of Tropical Africa, which throws a new 
light on the relationship of these plants. In Vol. 3 of 
that work Kraussia is made a section of Tricalysia 
characterized by having the calyx -limb 4-6-lobed; the 
other species have a truncate calyx-limb which is entire 
or nearly so. Tricalysia is a genus of erect or climbing 

shrubs, with small axillary flowers. It contains a few 
species from Natal and Madage in addition to 21 
from tropical Africa. The two species mentioned he- 
low have funnel-shaped fls. which are about a quarter 
of an inch long. Their color is not stated; it is prob- 
ably white. The fls. are borne in clusters, which are 
much shorter than the leaves. It is not clear why these 
plants should be cultivated at all. They bloom in S. 
Calif., but have not bloomed in 8. Fla. 

Generic characters of Triecalysia: calyx-tube in many 
species girt at the base with a single or double epi- 
calyx of involucral bracts: corolla funnel-shaped or 
shortly salver-shaped; throat bearded or glabrous; 
lobes 4-8; stamens 4-8, inserted at the mouth of the 
corolla; ovary 2-loculed, rarely 3-loculed. Avaussia 
lanceolata is here removed to Tricalysia and Hiern is 
cited as the author of the combination Vricalysia lan- 
ceolata, though the combination has probably never 
been formally made previous to this occasion. 

A. Lvs. 

lanceolata, Hiern 
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See Cyphomandra, 

Clover, Lrifoliian, 

Karst., is Limnobiwm Bogo- 
See Vol. Il, page 925. Also 

nursery catalogue. See 

lanceolate, acuminate. 

(Kratssia lanceolata, Sond.). 
Shrub: Ivs. lanceolate, acuminate: eymes many-fld.: 

ealy3 toothed: throat of corolla densely bearded: 
stigma deeply 2-lobed, lobes revolute: fr. globose, the 
size of a pea. Natal. . 

TRICHOLANA 

AA. Lus. elliptic, obtuse. 

Sonderiana, Hiern (Avratssia coridcea, Sond.), 
Shrub: lvs. elliptical, obtuse or minutely apiculate, 
wedge-shaped at the base, coriaceous, 134-3% in. long: 

eymes about 4-fld.; fls. pentamerous; pedicels 4-34 

in. long; throat densely bearded; stigmas deeply : 

jobed, lobes revolute. Natal. W.M. 

TRICHARIS. A section of Dipeadi. 

TRICHINIUM ((ireek, hairy; alluding either to the 
plant in general or to the fl.-heads). Amarantdcew, A 
genus of 47 species of Australian herbs or shrubs, often 
hairy, with alternate narrow or rarely obovate leaves 
and pink or straw-colored flowers in terminal simple 
spikes or heads, with shining scarious bra Perianth- 
tube short; segments 5, equal, linear, rigid, usually 
flumose; stamens 5, but usually 1-3 of them small and 
antherless: fr. an indehiscent utricle. 

exaltatum, Benth. (Prtildtus eraltdtus, Nees). A ten- 
der perennial, ft. high, erect, usually branching 
above: lower lvs. 2-5 in. long, oblong-lanceolate rather 
thick, contracted intoa long petiole; upper lvs. smaller: 
spikes erect, long- -peduncled, at first ovoid-conical, be- 
coming longer: perianth 34 in. or less long, yellowish, 
with dull red tips. B.R. 25:28 (as 7. alopecuroides).— 
Lately introduced in this country as a greenhouse sub- 
ject. 

T. Manglesii, Lind]., is perhaps the choicest species. It has 
violet-purple fis. in large pyramidal heads 3 in. long and 2 in, 
wide at base. It could probably be grown as a summer annual. 
B.M. 5448. F.S. 23:2396. R.H. 1866:291. F. 1864:217. 1.H. 
13:464. G.C. 1864:555. F. W. Barcuay. 

TRICHLORIS (Greek for three and green). Grani- 
new. Under the name of Chlordépsis, or Uhloriddpsis, 
Blanchardiana, seedsmen offer a tender perennial 
ornamental grass, growing 1-2 ft. bigh and useful for 
edgings. Its proper name is Trichloris Blanchardiana, 
Hackel. It comes from Argentina. There are four 
other species of Trichloris, 2 from Chile and 2 from the 
southwestern U. 8. There are no such recognized ge- 
neric names as Chloropsis and Chloridopsis. Trichloris 
has the flowers arranged in long rather slender mostly 
erect spikes which are umbellate or panicled: spike- 
lets 1-3-fld., the sterile bracts produced into prominent 
wuwns. YZ’. Blanchardiana is a useful grass, its umbel- 
like clusters of soft-awned silvery spikes being very 
pleasing. It is readily grown from seeds. |, ¥, B. 

TRICHOCENTRUM (Greek, hair and slender; allud- 
ing to the long, slender spur). Ovrchiddcew. A small 
genus allied to Rodriguezia (Burlingtonia). The plants 
grow in dense matted tufts. Pseudobulbs very small, 
each bearing a broad, fleshy leaf. Inflorescence a few- 
fld. raceme on which usually only one flower opens at 
a time: sepals and pet tals free, spreading; labellum 
larger, spurred, with 2 lateral lobes and a 2-parted mid- 
dle lobe; column short: pollinia 2, on a wedge-shaped 
stipe. Sixteen species. Epiphytes of dwarf stature, 
growing best on blocks ; free-flowering ; they suffer 
from too much water at the root; give them a warm- 
house temperature. Prop. by division. 

albo-purptreum, Reichb. f. Lvs. oblong-lanceolate, 
3 in. long, tufted: fls. on short peduncles, 2 in. across; 
sepals and petals obovate-lanceolate, inside maroon- 
brown, with greenish tips, outside greenish; labellum 
subquadrate, white, with a large purple spot on each of 
the lateral lobes. Brazil. B.M. 5688. A.F. 6:609. 

tigrinum, Lindl. and Reichh. f. Similar in habit to 
the preceding: lvs. oblong, obtuse, speckled with red: 
fls. pendulous, nearly 3 in. across; sepals and petals 
broadly linear, yellow, speckled with red; labellum 
cuneate-obovate, emarginate, white, rose toward the 
disk. May. Cent. Amer. 

to 

B.M. 7380. I.H. 24:282. 

Hernnicu IASsELBRING. 

TRICHOLANA (Greek, trichos, hair, chlaina, or in 
Latin, lena, a mantle; referring to the covering of 
silky hairs on the spikelets). Graminew. A genus of 
10 African species, one of which is cultivated for the 
ornamental inflorescence, which is used in making dry 
bouquets. Spikelets in loose panicles, very silky bairy, 



TRICHOL.ENA 

to which fact the cultivated species owes its ornamental 

appearance. Allied to Panicum, from which it differs in 
having the second empty ghune (which, on account of 
the first glume being small or wanting, is apparently 
the first) provided at the base with a conical callus, and 
this and the third glume more or less awned between 
the cleft apex. 

rosea, Nees (7. violdcea, Hort. Piunicum Teneriffe, 
R. Br.). First glume wanting; spikelets (second and 
third glumes) clothed with violet silky hairs; awns 
short or wanting; eulm 2-3 ft. South Africa. 

A. S. Hirtcucock. 
TRICHOMANES (Greek, soft hair), Hymenophyl- 

ldcee. A genus of filmy ferns distinguished by its 

tubular, cup-like indusinm and filiform elongate recep- 
tacle. Fig. 2567. Very 
delicate in texture and 
capable of being grown 
suecessfully only un- 
der shaded glass. Over 
100 species are known. 
Various species may 
be found in the collec- 
tions of fanciers, but 
the following appear 
to be the only ones 
regularly in the Amer- 
ican trade. For cul- 
ture, see Ferns. 

radicans, Swz. Lvs. 
2-8 in. long, 1-17» in. 
wide,  bipinnatifid ; 
pinns ovate, obtuse; 
indusia terminal, on 

short lobes. Tropical regions, extending into our 
southern states as far as Kentucky. 

Prietrii, Kunze (7. dneeps, Hook.). Lys. 12-18 in. 
long, 6-12 in. wide, tri-quadripinnatitid; pinnae ovuate- 
lanceolate; sori 2-12 to a pinnule, small, axillary; indu- 
sium with a much dilated lip. Tropical America. 

L. M. UNDERWOoD. 

See Romulea. 

2567, Fructification of Tricho- 
manes. 

TRICHONEMA. 

TRICHOPILIA (Greek, Jair and cap; the anther is 
concealed under a cap surmounted by three tufts of 
hair). Orchiddcew. About 20 species, ranging from 
Mexico to South America. Pseudobulbs crowded on the 
short rhizome, flattened, and often elongate, 1-lvd., sur- 
rounded with dry scales at the base: Ivs. large, solitary, 
erect, fleshy, keeled: fls. abundantly produced on short, 
nodding or decumbent scapes; sepals and petals nar- 
row, spreading, often twisted; labellum large, forming 
the most conspicuous part of the flower, united with the 
column below, lateral lobes convolute, middle lobe 
spreading; anther bent over; pollinia on a triangular 
caudicle; clinandrum fimbriately winged. The flowers 
keep fresh a long time, both on the plant and when cut. 
Handsome orchids, usually grown in pots, although 
epiphytal. They need an intermediate or greenhouse 
temp ture, If grown too warm, they suffer. Prop. 

by division. 
Galeottiana, A. Rich. G Gal. Pseudobulbs narrow, 

flattened, 5 in. long: lvs. oblong, acute, about Gin. long: 

scapes short, mostly 1-fld.: sepals and petals cuneate- 

lanceolate, yellowish green, sometimes with a band of 
cinnamon down the middle; labellum trumpet-shaped, 
whitish with some purple streaks and dots iv the center, 
and yellow in the throat. Aug., Sept. Costa Rica, 
Mexico. IH. 6:225 (as V. picta). B.M. 5550 (as 7. 
Turialver), 
fragrans, Reichb. f. (Pilimna fragrans, Lindl.). 

Pseudobulbs clustered, Hattened, 3-5 in. long, I-lvd.: 
Ivs. oblong-lanceolate, acute, 6-8 in. long: scape pen- 
dent, 1 ft. long, about 6-fld.: fls. on pedi 3 in. long; 

sepals and petals spreading, linear-lancec 272 ate, 214-3 in. 

long, wavy and twisted, greenish white; labellum folded 
over the column, spreading in front, and somewhat 
lobed, white with a yellow stain in the throat. Summer. 
Colombia. B.M. 5035.—Fls. almond-scented. 

nobilis, Reichb. f. (Pilimna nébilis, Reichh. f. 7. 
cdndida, Linden). Pseudobulbs large: lvs. broadly 

TRICHOPILIA 1549 

oblong-aeute: fis. white; sepals and petals linear-oblong, 
acute, 2 in. long, searcely twisted; Jabellum large, 
white with a yellow spot in the throat. Venezuela 
19:94 (as LL fragrans, var, nobilis), FM. 
T. fragrans).—This has larger, stouter pseudobulbs and 
shorter broader lvs. than %. fragrans. The labellum is 
larger and the petals shorter compared with the size of 
the flower. 

tértilis, Lindl. Pseudobulbs oblong, compressed, 
somewhat curved, 2-4 in. long: Ivs. solitary, oblong, 
acute, 6 in. long: fils, solitary, on decumbent stalks 
shorter than the lvs.; sepals and petals linear-lauceo- 
late, 2 in. long, spirally twisted, brown with yellowish 
margins; labellum forming a tube around the column, 
upper portion expanded, 4-lobed, white with crimson 
spots, becoming entirely crimson within,  Fls. pro- 
fusely in | summer and sometimes again in winter, 
Mexino.. BOM 2730, Bu. 2221563. FC, 201. Borie 
—Var. diba is advertised. 

suavis, Lindl. Fig. 2568. Pseudobulbs thin, com- 
pressed, 2 in. long: Ivs. broadly oblong, 8 in. long: 
scape pendent, about 3-fld.: fls. on long, curved stalks, 
large; sepals and petals lanceolate-acuminate, wavy, 
nearly straight, 2 in. long, white or cream-colored; 
labellum large, projecting forward, white or cream- 
colored, spotted with pale purple, yellow in the throat; 
limb large-lobed, wavy and crenate. May, June. Cent. 
America. B.M. 4654. F.S. 8:76]. R.H. 1859, pp. 220, 
221; 1887, p. 454. Gn. 4, p. 511; 31, p. 452; 38, p. 185; 
48, p. 79; 51, p. 371. R.B. 23:256. G.M. 38:281.—Var. 
alba, Warner. Fls. white with a yellow spot in the 
throat of the labellum. 

marginata, Henfr. (7. coccinea, Warse. T. crispa, 
var. margindta, Hort.). Pseudobulbs clustered, oblong, 
compressed: lvs. broadly lanceolate, suddenly acuminate, 
subauriculate at the hase: scape about 3-fld.: fils. large, 
whitish outside, reddish purple within; sepals and 
petals linear-lanceolate, margined with white, the former 
slightly twisted; labellam trumpet-shaped, with a large, 

2568. Trichopilia suavis (< 14). 

rounded, wavy, 4-lobed blade. May, June. Cent. Amer- 
» BLS. 1451490; 1811925. GvCz IN. 207456. 

F.M. 1874:98 (as ZL. lepida). 

crispa, Lindl. This plant was described by Lindley in 

Linden’s catalogue. Itisclosely related to 2. marginuta, 
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which is sometimes classed as a variety of J. crispa. 

TRICHOPILIA 

The following description is taken from Watson's 
Orchids. Pseudobulbs ovate, flattened, 2-3 in. long, 
dark green, l-lvd.: lvs. leathery, 6x2 in., keeled, acute- 
pointed: flower- spikes basal, drooping, short, 3-fld.: fis. 
with pedicels 2 in. long; sepals and petals spreading, 
2% in. long, % in. wide, wavy-edged, twisted, brow nish 
yellow; lip folded over the column, spreading in front, 
1% in. across, colored deep crimson with a white 
margin. May, June. Costa Rica. 

Heryricu HAssELBRING. 

TRICHOSANTHES (Greek, hair and flower; alluding 
to the fringed edge of the petals). Cucurbitacee. 
Snake Gourp. About 40 species of climbing herbs, 
annual or perennial by tuber-like roots, natives of south- 
eastern Asia and Australia. They are tender plants 
with usually large, roundish, lobed leaves and white 
axillary flowers. The male fls. are usually in racemes, 
while the female are nearly always solitary. The fruit 
is often ornamental and highly colored. In 7. Anguina 
it is exceedingly long, having been noted over 6 ft. in 
length. Calyx long, tubular, 5-toothed; petals 5, united 
at the base, ovate to lanceolate, longly fimbriate: sta- 
mens 3 (in the male flower). D.C. Mon. Phaner,. 3:351. 
The plants flower in July from seed sown in March. 
They may be treated as tender annuals. 

A. Bracts small or none on the racemes of mate fis. 

B. Fruit ovoid, 

cucumeroides, Maxim. Root fleshy, tuberous: stem 
slender, 12-15 ft.: lvs. ovate in outline, 4-6 in. long, 
more or less palmately 3-5-lobed, margin crenulate: 
pedunele bearing the male fils. 1-4 in. long and 3-15-fld.: 
petals about 1s in. long, oblong, acute, longly fringed: 
fr. oblong, shortly rostrate, nearly 3 in. long, vermilion- 
colored, Japan. Offered by importers of Japanese 
plants. 

BB. Fruit oblong. 

Anguina, Linn. (Z. colubrina, Jacq.). SBRPENT or 
Snake GourD. Stem slender, tall-growing: lvs. nearly 
circular in outline, 5-7 in. acr 3-7 lobed; lobes 
round; margin undulate or wavy: peduncle bearing the 
male fls. 4-10 in. long, 8-15-fld.: body of petals oblong, 
less than }% in. long, fringes % in. long: fr. slender, 
contorted, often exceeding 3 ft. in length. India. B.M. 
122. B.R. 32248 R.H. 1859, p. 595. 

AA. Bracts large on the male raceme. 

B. Calyr-segments entire, 

c. Lvs. lobed. 

Kirilowii, Maxim. (Hopépon vitifolius, Naud.). Per- 
ennial root tuber-like: stem annual, high climbing, 
20-30 ft.: lvs. nearly circular in outline, 3-8 in. aer 

deeply 5-7-lobed, fhe lobes oblong, acute, coarsely ser- 
rate: racemes bearing the male fis. 4-8 in. long, 3-8-, 
rarely only 1-fld.: petals triangular-wedge-shaped, 
deeply cut and the segments much cut and longly 
fimbriate, ovoid, somewhat acute; base shortly attenuate, 
yellowish orange, about 4 in. long, 2 2), thick. Mongolia. 

co. Lus. not lobed. 

cordata, Roxb. (7. palmata, Wall.). Root tuberous: 
stem robust, high climbing: Ivs. wide, ovate-cordate, 
acute or shortly acuminate, 5-8 in. long, rarely some- 
what angled or obse surely lobed; margin slightly dentate: 
peduncle bearing male fl 5-8 in. long, 4-8-fld.: ealyx- 
segments finely acute: fr. globose, red, orange-streaked, 
not acute at the apex. India. 

BB. Calya-segments toothed. 

bracteata, Voigt (7. palmata, Roxh.). Stem stout, 
climbing to 30 ft.: Ivs. broadly ovate in outline, scabrous 
above, usually deeply 3-7-lohed; lobes acute; margin 
dentate: peduncle bearing the male fils. 4-8 in. long, 
5-10-fld.: fr. globose, red with orange stripes about 2 in. 

long. India. F. W. Barcray. 

TRICHOSMA (Greek, hair and ornament). Orchida- 
cew. Sepals and petals similar, erect-spreading, the 
lateral pair forming a distinet mentum with the project- 
ing foot of the column; labellum 3-lobed, the lateral 
lobes erect, convolute over the column, middle lobe with 

(as T. colubrina). 

TRICYRTIS 

longitudinal ridge stems slender, 2-lvd.: inflores- 
cence racemose. Resembles Coelogyne. 

suavis, Lindl. Lvs. lanceolate, undulate, 3-nerved: 
fils. few ina terminal raceme, white, yellowish or pur- 
plish, fragrant; sepals ovate-lanceolate; petals oblong; 
labellum ovate-oblong, streaked with purple; disk yel- 
low, middle lobe with several crenate ridges. Himalaya. 
B.R. 28:21. 

T. albo-marginata of the trade is unidentified. 
HEINRICH HASSELBRING. 

TRICHOSTEMA (Greek, hair and stamen; referring 
to the filaments). Labidiw. Birur Curyts. A genus of 
8 species of American plants, mostly low, aromatic, an- 
nual herbs with entire leaves and blue flowers. Calyx 
oblique and 2-lipped; corolla-tube shorter than the 
limb. Offered by some dealers in native plants. For 
fuller account, see Gray’s Syn. Flora of North America. 

A. Calyx bell-shaped, regular, almost equally 6-cleft. 

lanatum, Benth. A perennial shrubby plant with 
rosemary-like leaves and cymes of fis. ina naked ter- 
minal thyrse: lvs. narrow linear, 1-nerved, sessile, mar- 
gins revolute: calyx and corolla covered with dense 
violet or purple wool; corolla 1s in. long. S. Calif. A 
very handsome shrub. Known as “Ramero.” 

AA. Calyx oblique, 2-lipped. 

dich6tomum, Linn. BastTarp PENNYROYAL. Low, 
viscid annual: lvs. oblong or lanceolate-oblong, obtuse, 
short-petioled: corolla blue or pink, sometimes white. 
Sandy fields, Mass. to Ky., Fla. and Texas. 

F. W. Barcuay. 

TRICYRTIS (Greek, three converities; referring to 
the nectar-bearing sacs at the base of the three outer 
perianth-segments). Lilidcew. “Toap-Litigs,” as the 
Japanese call them, are autumn-blooming perennial 
herbs with 6-parted fis. which are generally an inch or 
more across, and of whitish color, spotted with purple. 
They are very distinct members of the lily family by 
reason of their season of bloom, quaintly spotted flow- 
ers, and the prominent nectar sacs mentioned above. 
They are not bulbous plants, but have a short rootstock 
emitting tufts of branched fibers. All the species are 
desirable, but if only one can be afforded the amateur 
should select 2. hirta, var. nigra. T.hirta is perfectly 
hardy and has more fis. and larger ones than the other 
species, and with good management it blooms in Sep- 
tember. Sometimes, however, it blooms so late that its 
flowers are prematurely destroyed by frost. For this 
reason some gardeners prefer to grow the plant in pots, 
which may be brought indoors when the fis. are at their 
best. The variety nigra, which differs in having darker 
colored spots, is said to bloom two or three weeks 
earlier than the type and can therefore be recommended 
to lovers of choice hardy plants, but with one reserva- 
tion: it should not be placed in the ordinary mixed 
border where it will have to struggle against stronger- 
growing plants. It should be established in a bed 
where the plants need not be disturbed for years. Half 
a dozen plants in a circular bed could be made by divi- 
sion to spread into a solid mass in the course of a few 
seasons. Such a niass is much more desirable than one 
plant each of all the kinds. The bed should be made in 
a slightly shaded position. For soil, try a light fibrous 
loam mixed with leaf-mold and sand. An English ex- 
pert, W. Goldring, has suggested as a companion to the 
Toad Lilies, either Lady Slippers (Cypripedium spec- 
tabile) or Wood Lilies (Lrilliam grandiflorum). This 
happy idea is worth a trial, as the species named bloom 
at different seasons and would probably not compete 
with one another. In this country, the leaves of Tri- 
cyrtis often do not remain in good condition throughout 
the season. 

Tricyrtis is a genus of 6 species native to Japan, 
China and the Himalayas. The plants average 2 or 3 
ft.in height and have numerous lvs., green on both 
sides and with many parallel nerves. Fls. bell-shaped, 
then spreading ; perianth-segments lanceolate, acute: 
ovary sessile, elle) ovules crowded, superposed: 
capsule leathery, 3-valved: seeds minute. Tricyrtis is 
one of the pberrant types of the lily family. It is 
placed by Bentham and Hooker in the Uvularia tribe, 

9 
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in which it is the only genus with a septicidal capsule. 
Monographed in Latin by J. GQ. Baker in Journ. Linn. 
Soe. 17 3 (1850). In this account the Ivs. of Z. macro- 
poda are said not to be stem-clasping, but in B.M. 5355 
they are described and figured as stem-clasping. 

All the names given below are American trade names, 

except Z. flava, Formosana and latifolia. The writer 
has been tempted to include these, partly because there 
has been no account in English of all the species, but 
chiefly because they are desirable plants likely to come 
into cultivation. i 

A. Base of lus. not stem-clasping.... 1, Formosana 
AA. Buse of les. clusping the stem. 

B. Stem pilose, with spreading hairs, 2. hirta 
BB. Stem not prominently hairy, pu- 

berulous or very slightly pilose, 
Ce HTS. GOO, UREBOR EE cosa a emia 3. flava 

ec. Bis. spotted, not yellow, 
p. Spots rather large........ e055 +. pilosa 

pp. Spots minute. 
E. Style as long as the stiqmas. 5. latifolia 

EE. Style half as longas stigmas. 6. macropoda 

Formosana, Baker. Stem flexuous, 1 ft. high: Ivs. 
sessile, oblanceolate, wedge-shaped at the base: fls. few 
in a lax corymb, whitish purple, scarcely spotted. For- 
mosa.—Unique by reason of its Ivs. not being stem- 
elasping. 

hirta, Hook. (ZV. Japénica, Miq.). Fig. 2569. 
1-3 ft. high, everywhere clad with soft, whitish, spread- 
ing hairs: tls. 6-15, racemose or subcorymbose, whitish, 
the outer segments covered with rather large purple 

Stem 

spots. Wide-spread im the woods of Japan. B.M. 
5355. Gn. 30, p. 431; 49:1062. V. 0+.—Var. nigra, 
Hort. (Z. nigra, Hort.), has black instead of purple 
spots. Gn. 49:1062. A form with variegated Ivs. 
once offered by Pitcher & Manda. 

was 

4569. Tricyrtis hirta (< }s). 

lvs. oblong - lanceolate: 
Seen by Maximo- 

flava, Maxim. Stem dwarf: 
fls. racemose, yellow, not spotted. 
wicz in the gardens of Yedo only. 

pildsa, Wall. Stem 2-4 ft. high, very slightly pilose: 
lvs. oblong: fis. numerous, loosely corymbose, whiti: 
with large purple spots; style half as ‘long as the stig- 
mas. Himalayas, 5,000-6, 000 ft. B.M. 4955 (perianth- 

segments narrow, oblong). F.S. 12:1219. 
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latifolia, Maxim. Stem glabrous, flexuous, 2-3 ft. 
high: Ivs. broadly oblong or the 
few in a terminal corymil 
spots; 

uppermost ovate: fis. 
4, whitish, with minute purple 

style as long as the stigmas. Japan. 

macrépoda, Miquel. Stem 2-3 ft. high, puberulous 
above: Ivs. oblong: fls. in a loose corymb, whitish pur- 
ple, with minute purple spots: style half as long as the 
stigmas. Blooms in June and July, according to J.B. 
Keller, Japan, China. B.M. 6544 (segments broadly 
ovate, decidedly yellow, spotted red and veined red 
near tips).—In F.S. 18:1820 is figured a plant with ses- 
sile lvs. striated with white, and no fls., which he refers 
to LZ. macropoda. This was sent out by Van Houtte as 
T. hirsuta, bat it is a glabrous plant and probably lost 
to cultivation. 

T. grandiflora, Hort. should be compared with T. hirta, var. 
It is aname scarcely known to botany. Ellwange ard& 

y it has orchid-like, fragrant fls.in Oct. and Noy. 
s the genus has no fragrant fils.) Krelage says that 

T. grandiflora has white fls. mottled with black. W.M. 

TRIENTALIS (Latin for the third of a foot; refer- 
ring to the height of the plant). Primuldcee, STAR 
FLOWER. CHICKWEED-WINTERGREEN. A genus of two 
species of low, glabrous, hardy perennial herbs: stems 
simple, with small seales on leaves below and a whorl- 
like cluster of larger, nearly sessile leaves at the sum- 
mit, from the axils of which in spring the star-like 
white or pink flowers are borne singly on slender pe- 
duncles. Sometimes grown in wild garden borders 

A, Les. acuminate at both ends. 

Americana, Pursh. Stem naked below, 5-9- 
summit: lvs. lanceolate: 
finely acuminate. 
82380. 

lvd. at the 
divisions of the white corolla 

Damp woods, Labrador to Va. V. 

AA. Lvs. obtuse (acute in var, latifolia). 

Europza, Linn. Stem either naked or with a few 
seattered lvs. below the cluster of obovate or lanceolate, 
oblong, obtuse or abruptly somewhat pointed Ivs.: di- 
visions of the white or pink corolla abruptly acuminate 
or mucronate. Alaska, Eu, and Asia.—Var. arctica, 
Ledeb. ae lvs. lin. long, decreasing below: corolla 
white. Var. latifolia, Torr. Stem naked below the clus- 
ter of 4-7 oblong-obovate, or oval, mostly acute lvs.: 
corolla white to rose-red. Woods, western California 
to Vancouver's Island. F, W. Barcuay. 

TRIFOLIUM (name refers to the three leaflets). Le- 
guminose, CLOVER. Trifolium is a large genus, com- 
prising between 200 and 300 species, most abundant in 
the north temperate zone. They are low herbs, with 
digitately 3-foliolate (rarely 5-7- -foliolate) lvs., stipules 
adnate to the base of the petiole, and small papiliona- 
ceous flowers mostly in dense terminal heads or spikes. 
The calyx is 5- toothed, the 2 upper teeth sometimes 
connate; petals 5, mostly withering rather than falling, 
more or less adnate to the base of the stamen-tube; 
stamens 9 and 1: ovary small, ripening into a little 
few-seeded, mostly indehiscent pod. The flowers are 
usually in shades of red and running into white, rarely 

yellow. 
The Clovers are very important agricultural plants, 

but they have little distinctly horticultural value except 
as cover-crops and green manures. See Clover, p. 337. 

For the réle of Clovers as nitrogen-fixers, see Legumes, 
p. 897. The species deseribed below are offered mostly 
as forage plants. Many Clovers are perennial, although 
they are of relatively short life, so that frequent resow- 

ing is necessary if plants are to be kept in robust con- 

dition. Some of the species are annual, and these tend 
to become weeds. All are propagated readily by means 
of seeds; but as the seeds are small and oily, they may 
not germinate well in dry, hot soils. Three ‘annual yel- 
low-flowered species are weeds in some parts, particu- 
larly in the East, where they have been introduced from 
Europe: ZL. agrarium, Linn., Yellow or Hop Clover, 
with oblong-obovate sessile lfts.; 2. procumbens, Linn., 
Low Hop Clover, more spreading, Itts. obovate and the 
terminal one stalked; “. dibium, Sibth., with Hts. 
truncate or emarginate at apex and the terminal one 

stalked, A silky-pubescent white-fld. annual species, 

from Europe, J’. arvense, Linn., is the Rabbit-foot 
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Clover of fields and waste places. 
some seedsmen is evidently Melilotus. 
are Lespedeza, Medicago and Melilotus. 

TRIFOLIUM 

The J. odoratum of 
Allied genera 

A. Flowers in a long spike. 
incarnatum, Liun. Crimson or SCARLET CLOVER. 

Fig. 499, Vol. I. Annual, erect, 1-3 ft. high, soft-hairy: 
lvs. long-stalked, the Ifts. broadly obovate and denticu- 
late and sessile or nearly so by a cuneate base, the 
stipules large and thinand veiny and somewhat toothed: 
heads becoming 2-3 in. long, very dense: fls. sessile, 

bright crimson and showy, the calyx sharp-toothed and 

2570. Trifolium repens—the White Clover (x }4). 

hairy. S. Eu. B.M. 328.—An escape in some places. 
Now much used as a cover-crop in orchards. See Cover 
Crops. It is very showy when in bloom. If seeds are 
sown at midsummer or later, the plants may be expected 
to survive the winter and bloom early in spring. 

rabens, Linn. Perennial, 20 in. or less tall, in clumps, 
the stems erect: lvs. short-stalked, the lfts. oblong- 
lanceolate and strongly denticulate, the stipules long- 
lanceolate: heads usually in pairs, becoming 3-4 in. 
long: fis. purplish red, showy.—Eu. Attractive orna- 
mental species. The heads become silky after flower- 
ing. There is a white-fid. form. 

AA. Flowers in globular or ovate heads. 

B. Corolla yellow. 

filiforme, Linn. YELLOw Suckiine CLOVER, Annual, 
of diffuse growth: Ifts. obovate or obcordate, somewhat 
denticulate, the terminal one stalked, the stipules 
broadly ovate: peduncles long and filiform, bearing ses- 
sile yellow fls. in umbel-like heads, the calyx-lobes un- 
equal. Eu.—Sometimes used for forage or grazing. 

BB. Corolla white or ochroleucous (yellowish white). 

Alexandrinum, Linn. Eq@yptiaAn CLover. Annual, 
with few appressed hairs, the stems tull, erect or as- 
cending and branching: lvs. numerous, the Ifts. oblong 
or lanceolate and somewhat denticulate, the stipules 
lanceolate-subulate and partly free from the petiole: 
head stalked or sessile, ovate, becoming oblong-conic in 
fr.: fis. ochroleucous. Egypt, Syria, ete. 

Pannénicum, Jacq. Huneartan Ciover. Perennial, 
very hairy, the stems usually simple, 2 ft.: lfts. lance- 
oblong and subacute to retuse, ciliate and entire, the 
stipules narrow and longer than the short petioles: 
heads ovate-oblong stalked: fis. pale yellowish white or 
creamy yellow. Eu., Asia.—Handsome plant for the 
border; also recommended for forage. 

répens, Linn. Waite CLover. Fig. 2570. Low creep- 
ing vlabrous perennial: lvs. long-stalked, the lfts. ob- 
cordate and obscurely toothed, the stipules small and 
scale-like: heads long-peduncled from the ground, 
small and loose: fls. white, fragrant. Eu. and thought 
to be native in the northern part of the U. 8. and in 
Canada, but naturalized everywhere.—Much used in 
lawns, and in some parts prized for pasture. There are 
forms with red and purplish foliage. This is thought 

TRILISA 

by most authorities to be the shamrock of Ireland. A 
form of it is offered by Blane, as 7. minus, “the genu- 
ine Irish shamrock.” See Shamrock. 

BBB. Corolla rose-tinted or red. 

ce. Individual fls. pediceled. 

hybridum, Linn. ALsIkKE or SwepIsH CLover. As- 

cending or nearly erect, 1-3 ft. high, branching, gla- 
brous: Ivs. long-stalked, the lfts. obovate and serrulate, 
stipules ovate-lanceolate and thin: heads small and 
loose, nearly globular, long-stalked: fis. rose-colored or 
sometimes white on the top of the head. Eu. B.M. 
3702.—A good forage plant; also naturalized. Thrives 
best on moist lands. Very hardy. Perennial. 

cc. Individual fils. sessile. 

dD. Plant perennial. 

praténse, Linn. (7. praténse perénna, Hort.). Com- 
mon Rep CLover. PEA-VINE CLOVER. COW-GRASS. 
Fig. 2571. Ascending and somewhat hairy, 1-114 ft.: lvs. 
long-stalked, the Ifts. oval or obovate and sometimes 
notched at the end and the blade marked with a large 
spot, the stipules broad but with a bristle point: heads 
globular-ovate, sessile: fils. red-purple. Eu., but every- 
where introduced, and much grown for pasturage hay, 
and green manuring. 

médium, Linn. MamMotuH or Z1GzaGCLover. Stouter 
and less erect: Ifts. oblong and entire and without 
spots: heads usually stalked, and fils. rather deeper 
colored. Eu., and introduced, and much grown by 
farmers. 

pp. Plant annual. 

resupinatum, Linn. (7. suaveolens, Willd.). Annual, 
diffuse or trailing glabrous plant: Ifts. obovate and ser- 
rulate and as long as the petiole, the stipules lanceolate- 
acuminate: heads globose, with rudimentary involucre: 
tis. purple. Greece, Egypt to Persia.—Grown for orna- 
ment. a Ofte © ea 

TRIGONELLA (Latin, « little triangle; probably re- 
ferring to the shape of the fis.). Legumindse. Includes 
Fenugreek, which see. Trigonella is a polymorphous 
genus of about 50 species widely scattered in the eastern 
hemisphere. The genus belongs to the Trifolium tribe 
of the legume family, being distinguished from the 
clovers and allied plants mainly by the fact that the lvs. 
are pinnately trifoliolate and by the obtuse keel of the 
flower. The inflorescence and pod are too various to be 
described here. Bentham and Hooker divide the genus 
into 6 sections, of which Fenugreek and other species 
form a section characterized by having whitish, subses- 
sile fls. and a thick, oblong or linear pod which has a 
long beak and obliquely longitudinal veins. 

Fenum-Grecum, Linn. FENUGREEK, which see. 
White-fld. annual, 1-2 ft. high, blooming in June and 
August. Distinguished from other species in its sec- 
tion by the erect, unbranched stem and obovate lfts., 
which are obscurely dentate. Stipules lanceolate-fal- 
cate, entire: calyx pilose: pods faleate, twice as long 
as the beak. Eu., Orient. W. M. 

2571. Day and night positions of red clover leaf; 

unfolding young leaf at the right. 

TRILISA (anagram of Liatris). Compdsite. Here 
belongs a native perennial herb known as the Vanilla 
Plant, from the odor which the leaves emit when 
bruised. It is not, however, the vanilla plant of com- 
merce (see Vanilla). Trilisa is a genus of two species 
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closely related to Liatris. The 
blooming plants 2-3 ft. high, 
flower-heads of purple or white. They differ from Lin- 
tris as follows: The roots are tibrous (those of Liatris 
being tuberous); the inflorescence is panicled instead 
of racemose or spicate, and the involucral bracts are in 
only 2 or 3 series, while those of Liatris are in many 
series. Trilisa is not so well known to gardens as the 
Blazing Star. Although a native of the low pine bar- 
rens from Va. to Fla. and La., it is perhaps hardy. 
Twenty years ago it was advertised by a Massachusetts 
dealer in native plants. It is mentioned in some Eng- 
lish books a hardy plant, thriving in light soil and 
prop. by division or by seeds sown in autumn. It is 

more fully described in our native botanies. 

odoratissima, Cass. (Lid/ris odoratissima, 
VANILLA PLANT. Also culled Carolina Vanilla, 
tongue, ete. Rather stout, abrous, 
2-3 ft. high: Iws. thiek, entire or 
obtuse, 4-10 x I-1's in., oblong, ovate or oval: intlores- 
cence corymbose paniculate: fl.-heads about 1, in. long, 
Aug., Sept. B.B.3:319.—The other species (2. pani- 
culata, Cass.) has a similar range and is distinguished 
by its viseid-pnbescent stem and thyrsoid- er a 
inflorescence. _M. 

TRILLIUM (Latin, friplion, triple: leaves and floral 
parts in threes). Zilidecw. WaAkE-RoOBIN. BIRTHROOT. 
Wuite Woop Lity. Grounp Lity. Twelve species of 
tuberous-rooted spring-Howering herbs in North Amer- 
ica, and about half as many more in Asia from Hima- 
laya to Japan. All the American species and none of 
the others are in the trade in this country. The stem is 
simple and erect, 3-leaved near the summit and bearing 
one flower with 3 green sepals, 3 white or colored dis- 
tinct petals, 6 short stumens, and a 3-loculed ovary 
which ripens into a red or purple berry-like fruit. For 
a botanical account of the American species, see 8. 
Watson, Proc. Amer. Acad. Arts & Sei. 14 (1879). 

Trilliums are amongst the characteristic flowers of 
American woods. The best known species is 7. grandi- 
florum, Which ranges from Canada to the mountains of 
North Carolina and extends westward beyond the Great 
Lakes. All Trilliums delight in moist, rich soil. They 
thrive in woods mold. The root is a deep-seated perpen- 
dicular tuber or rhizome (Fig. 2572). It is customary to 
transplant Trilliums from the woods when in bloom. 
This is because the plants can be found readily at that 
time and because the desire to grow them is strongest 
when the plants are in bloom. It is better to transplant 
in midsummer, or later, however, when the growth is 
completed, although the plants are difficult to find after 
the tops have died. The bloom is made largely from the 

energy stored in the tuber the 
previous season. After flower- 
ing, the plant stores energy for 
the sueceeding year. By mid- 
summer this work is aceom- 
plished and the tops die: then 
the plants are at rest and they 
are in proper condition to be 
moved. However, good results 
are sometimes obtained by mov- 
ing them in spring. These re- 
marks will apply to most early 
spring- blooming small herbs. 
Give Trilliums a rich, deep, 
rather moist soil in partial 
shade. Plant deep. A colony 
will last for years. Trilliums 
force well. See Forcing. Plants 
may be propagated by seeds 
sown as soon as ripe. Bloom- 
ing plants may be expected in 
two or three years. Trilliams 

species are autunim- 
With numerous small 

Michx.). 
Dog's- 

perennial herb, 
sometimes dentate, 

2572. Vertical rhizome of 
Trillium (X 4%). 

are among the choicest of all early spring plants, and 
they should be more common in gardens. They can he 
made to thrive well in borders about-city yards. They 
may also be colonized in grass where the lawn mower 
is not used. Best results are usually attained, however, 
when they are planted alone in masses. Trilliums are 
amongst the relatively few plants that are very showy 
and yet not coarse. 
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INDEX. 

grandiflorum, 7 
lanceolatam, 4 
nervostim, 11, 
nivale, 1. 
Nuttallii, 
ovatum, 3. 
penduliunt, 9 

album, 9. 
angustipetalur 
Californicuun, 3. 
Catesbeei, 11 
cermain, 10, 
discolor, 3 
ereetum, 9. 

crythrocarpum, 2, 7. petiolatum, 6. 
fortidion, ), pielume, 2, 
giganteum, 3. purpuretune, 9. 

pusillum, 12. 
recurvitum, 4, 5. 
rubrium, 3. 
sessile, 3. 

stylosum, 11. 
vndulatum, 
viridescens, 3. 
viridiflorum, 
Wrayi, 3. 

A. Ovary d-angled, not winged, 

1. nivale, Ridd. A dwarf species, 5 in. 
early: Iws. narrow and obtuse, 1-2 in. 
ona short erect or de- 

clined pedicel, the pet- 

als about 1 in. long, 
narrow and nearly or 
quite obtuse Low 
woods, Pa. and Ky. to 
Minn. and Iowa. B.M. 
0449, 

2 undulatum, 
Willd. (2. erythrocds- 

or less high, 
long: fis. white. 

pum, Miehx. YZ. ple- 
tum, Pursh). Of me- 
dium to large size, 1 
ft. or more high: Ivs. 
large, ovate and acute 

er acuminate, short- 
stalked: fls. rather 
large, white, on a short 
but slender erect or 
inclined pedicel, the 
petals oblanceolate and 
wavy, about 1 in. long 
and usually purplish 
at the base. Woods, 
Nova Seotia to Missouri and Georgia. B. 
Bs@.- 1371232; 

2573. Flower of Trillium grandi- 

florum (x 44). 

M. 3002. L. 

AA. Ovary G-angled, offen winged, 

B. Flowers sessile (and mostly colored). 

co. Leaves sessile. 

séssile, Linn. Strong-growing, 1] ft. or less high: 
Ivs. broadly ovate or rhomboidal, acute, more or less 
spotted: fl. sessile in the whorl of lvs., small, purple or 
greenish, the petals narrow and acute. Woods, Pa. to 
Minn., Ark., and Fla. B.M. 40. L.B.C. 9: FS. 
22:2311.— Variable. 

Var. gigantéum, Torr. (var. Culiférnicum, Wats.). 
Much stouter, the lvs. often 6 in. long and spotted, and 
the petals sometimes 4 in. long: fls. purple, rose-color 
or white, the petals rhombic-ovate or narrower. Calif. 
and Ore, GF. S632. 

Var. angustipétalum, Torr. mwilar to Var. gigan- 
teum, but the Ivs. somewhat petiolate and the petals 
narrower. Calif., Ore. Apparently not in the trade. 
This and var. gigantewm appear to be the only Trilliums 
native to California, except Z. ovatium, 

Var. rubrum, Hort. A form of Var. 
fls. deep red- purple. 

ae 

giganteunt with 

Var. Wray i, Wats. (T. discolor, Wray). Petals spatu- 
late-obtuse, 4 in. long, greenish. Georgia. B.M. 3097. 

Nuttallii, Wats. (7. vividéscens, Nutt.). Lys. pubes- 
cent beneath, as also the upper part of the stem: petals 
linear - lanceolate, purplish green with brown base. 

Ark. 

4. lanceolatum, Boykin (7. recarvdtum, var. lanceo- 
latium, Wats.). Plant often more than 1 ft. tall: lvs. 
lanceolate, sessile: fls. dull or brown-purple, an inch or 
more long, narrow - lanceolate or linear, the sepals as- 
cending or somewhat reflexed, the filaments usually 
exceeding 14 in. in length. Ga., Ala.—Little known in 

cult. 
cc, Leaves stalked. 

5. recurvatum, Beck. Strong-growing, usually 1 ft. 
or more high: lIvs. ovate or ovate-oblong, tapering to 
both ends, on short but slender petioles: fls. brown- 
purple or dull-purple, about 1 in. or more long, the 
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petals narrow and erect, the sepals narrow and refiexed. 
Woods, Ga. to Minn., Miss. and Ark. 

6. petiolatum, Pursh. Stem searcely arising above 
the ground: lvs. ovate-elliptic to reniform, with stalks 

Nearly full size. 

as long as the blade or even longer (blade 3-5 in 

long): fls. purple, the petals 1-2 in. long and narrow- 
oblanceolate, the sepals erect. Idaho, Ore., and Wash. 

Little known in cult. 
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BB. Flowers stalked. 

ec. Pedicel longer than the flower: lus. 
sessile, 

7. grandiflérum, Salish. Figs. 854 (Vol. 
2574. Stout, 1 ft. or more high: Ivs. broad-ovate or 
rhombic-ovate, narrowed to both ends, often wavy: fls. 
erect or nearly so, pure white, changing to rosy pink as 
they fade, 2-3 in. long, the petals broadly oblanceolate 
and spreading and much longer than the sepals. Quebee 
to Minn., Fla. and Mo. 
L: B.C. 1£:1349... (Gn. 29) p: 
83:131, Mn. 4:17. ALG. Ite 

nearly or quile 

LE) 2308, 

B.M. 895 (as 7 erythroe ee 
36, p. 394; 40: 

243. Gng. 
21. GM. 
6:161.— £23053 

2575. Trillium erectum (X }5), 

Sporting forms are not uncommon. Sometimes forms 
occur with petiolate lvs. A.G. 1892:206. ZL. grandiflo- 
rum is the best and handsomest species for cultivation. 

8. ovatum, Pursh. Much like 7. grandiflorum, but 
the petals narrow-lanceolate or narrow ovate, the sepals 
usually nearly as long as the petals: plants 1 ft. or less 
high: lvs. ovate to n actly orbicular, often somewhat 
rhombic. Calif. to B. C.—The Pacific coast representa- 

tive of LZ. grandiflorum. 

9. eréctum, Linn. (7. péndulum, Willd. TZ. purpi- 
reum, Kinn. . fétidum, Salisb.). Figs. 2575, 2576. 
Stout, 1 ft. or more high: lvs. broadly rhombic-ovate: 
pedicel usually bent over or inclined but sometimes 
erect: fls. brown-purple to greenish purple, the petals 
usually about 1 in. long, ovate to lanceolate, not much if 
any exceeding the sepals. Nova Scotia to Manitoba, 
N Car.and Mo. B.M. 470. L.B.C, 19:1888. F.S. 10:990, 
Mn. 2:49. G.C. II. 19:605. The fis. of Y. evectum are 

ill-smelling. 

Var. 4lbum, Lodd., has white fis. B.M. 1027. L.B.C. 

19:1850. 

Var. viridiflorum, Hook. Fls. greenish. B.M. 3250. 

Not known to be in the trade. 

cc. Pedicel generally not ercceding and usually shorter 

than the flower. 

vp. Fl. declinate under the lus. 

10. eérnuum, Linn. Plant 1 ft. or more high: 1 
broadly rhombie-ovate, nearly or quite ley’ fs: 
white, the petals 1 in. or less long, ovate-lanceolate, 

wide-spreading or reflexed, undulate, equaling or ex- 

ceeding the sepals. Newfoundland to Ga. and Mo. 

B.M. 954. Mn. 10:49. 

11. stylosum, Nutt. (7. nervdsum and 7. Cilesbwi, 

Ell.). Slender, 12-18 in. high: Ivs. ovate-lanceolate, 

narrow at each end, short-stalked: fls. rose-color, the 

petals oblong, obtuse or acute, curved, undulate, soime- 

times 2 in. long. N. C. to Fla. 

. very 
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po. Flower erect. 

12. pusillum, Michx. Small, usually not 1 ft. 
Ivs. lanceolate or oblong, obtuse, 
color, less than 1 in, lon 
petals lunceolate and e3 

Wall. A species of temperate Himalaya, 
little known and described by Hooker as follows: “Iuvs. 
shortly petioled, ovate or ovate-cordate, acute: sepals sub- 
equi, narrowly linear.’— 7, obovatian, Pursh. Founded on a 
Canudian plant, whieh has been referred to T. erectum. Miaxi- 

mowiez keeps it distinet, however, extending its range to 
Kimtschatka nnd Japan. It is the DT. erectum, var, Japonieam, 
Gr According to Watson, the Japanese plant “is distin- 
guished by a somewhat produced connective [between the an- 
ther-cells| and very short stigmas.” Maximowiez says that the 
plant differs from T. erectum in the petals being broader and 
more obtuse and longer than the calyx, the fls. nodding from 
the first, and the Ivs. broader than long, sessile, not attenuate 
at the base.—7. Smallii, Maxim. One of the T. erectum series 
(T. erectum, var. Japonicum flore pleno, Gray), of Japan. 
Fls. smaller than those of T. ohovatum (2 in. across), deep 
tawny red, the petals not exceeding the sepals, nearly orbicu- 

high: 
sile: fls. pale flesh 

ron a short erect pedicel, the 
eding the obtuse sepals. 

T. Govenianum, 

Tar obovate.—T7. Lschonoskii, Maxim. About 1 ft. tall: Ivs. 
sessile, broad-ovate or orbicular, somewhat rhombic, acumi- 
nate: fls. dull purple, J in. or le the oblong- 
lanceolate. According to Hooker, rs from erectum 
chiefly in the longer filaments.” Himalaya to Japan. 

Thy. H. By 

TRIOSTEUM (name shortened by Linneus from Tri- 
osteospermum, which is from Greek for three bony 
seeds). Caprifolidcee. FPEVERWORT. HORSE GENTIAN, 
A genus of 3 species of coarse perennial herbs, of which 
2are American and 1 Himalayan. Stems simple: Ivs, 
rather large, pinnately veined, entire or sinuate: fis. 
dull-colored, sessile, solitary or in small clusters in the 
lenf-axils, followed by orange or reddish fruits. 

perfoliatum, Linn. Stem 2-4 ft. high, stout: Ivs. 
ovate, shortly acuminate, narrowed below into connate- 
perfolate or simply connate base: corolla dull brown- 
purple. Rieh soil, New England and Canada to M1. and 
Ala. B.B. 3:234.—Is occasionally offered by collectors. 
It is a weedy plant of very easy cultivation. 

F. W. Barcuay. 

TRIPHASIA (friple; alluding to the make-up of the 
flowers). Rutdcew, A small spiny shrub grown for hedges 
and for ornament, and sometimes for its small berries, 

which are used for preserves: vs. alternate, sessile, dark, 
evergreen, trifoliolate, with small ovate luteral leaflets 
and much larger obovate central leaflet: thorns slender, 
about ¥%4 in. long, one or two in the axil of each leat: 
fils. white, about 1% in. long, solitary, or in 3-fld. eymes, 
axillary; calyx cupulate, 3-4-lobed; petals 3-4, linear- 
oblong, free, imbricate; stamens 6, free, inserted 
around a fleshy disk: ovary ovoid, 3-loculed: fr. a small 
J-3-seeded berry: seeds oblong, exalbuminous, im- 
mersed in mucilage; testa coriaceous, embryo often 
with unequal plano-convex cotyledons. Only one 
species, 

2576. Trillium erectum. 

aurantiola, Lour. (7. trifolidta, DC.). Brre@amor 

Live or Live Berry. Fig. 2577. A glabrous spiny 
shrub with straggling evergreen branches and le: 

Hindostan.—Cultivated in many tropical countries and 
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in greenhouses. Produces 
nearly globular, gland-dotted red berries about 

TRIPHASIA 

an abundance of elliptical or 
Yo-Yo in. 

across. They ares t and agreeable and are said to 
be delicious when cece In trade catalogues the 

/ 
eae | 

2577. Triphasia aurantiola (X 14s). 

names Triphasia aurantiola and TT. trifoliata are 
sometimes erroneously applied to the hardy trifoliolate 
orange (Citrus trifoliata), In the U. S., little known 

except in S. Fla. It withstands some frost. 

H. J. WEBBER. 

TR{PSACUM (Greek, trivo, to rub or thresh; probably 
alluding to the ease with which the fertile spike can be 
broken up). Graminew, Species 2 or 3, of the warmer 
parts of North America, one extending north to central 
U. S. and in many pla furnishing considerable na- 
tive fodder. Fls. moncecious, in the same spike, the 
staminate above; spikes terminal and axillary; stami- 
nate spikelets 2) “Ald. ,in pairs at each joint; pistillate 
single, 1-fld., imbedded in each joint of the rachis, so 
that the SHOO ED cartilaginous axis and the outer glume 
form a nearly cylindrical mass. At maturity the pistil- 
late spikes separate into the joints. 

dactyloides, Linn. (2. violdceumand T. Ddetylis of the 
tr ). GAMA GRASS AME GRASS. Culms in bunches, 
4-7 ft.: spikelet at summit and often single from the 
upper axils. Moist soil, Conn., Ill., Kans. and south- 
ward.—A wild fodder grass, sometimes cultivated for 
the same purpose and also in gardens as a curiosity. 

Raised from seed, or more certainly from cuttings of 
the rootstocks. A. S. Hircueock 

TRISTAGMA (Greek, three drops; alluding to the 
three nectar glands of the ovary). Including Stephu- 
nolirion. Litidacew. A genus of 3 species of bulbous 
plants from Chile. Radical lvs. few, narrowly linear; 
scape naked, bearing rather numerous. salver- shaped 
pedicellate fls. in an umbel: perianth-tube cylindrical, 
sometimes with a crown in the throat; lobes 6, spread- 

ing, nearly equal; stamens 6: ovary sessile, 3-loculed, 
ovoid. Fall-blooming bulbs. 

nivale, Poepp. (Ifilla nivalis, Baker). Lvs. 6-9 in. 
long, pi 2 lines wide; scape slender, about 1 ft. 
long: 1 in. long, 2-8 in an umbel, the segments 
linear ah greenish; crown none. — Offered by Duteh 
bulb growers. 

T. narcissoides, Benth. & Hook., does not appear to be in the 

TRITELEIA 

Amer. trade. It is 1 ft. or more high, with short narrow-linear 
lvs., and white fils. bearing a bright orange narcissus- like 
crown of 3-6 broad unequal more or less connate scales. 

F. W. Barcuay. 

TRISTANIA (in honor of Jules M. C. Tristan, 1776- 
1861, a French botanist). Myrtdcee. A small genus 
of subtropical evergreen Australasian trees or small 
shrubs. Lvs. alternate or rarely opposite, somewhat 
whorled: fis. axillary, pedunculate, cymose, often fra- 

grant; bracts obovate or caducous ; calyx-tube turbin- 
ate- -cumpanulate, lobes 5; petals 5, spreading g; stamens 

numerous, united in bundles opposite the petals: cap- 
sule 3-loculed, many-seeded, partly exserted or inclosed: 

ds numerous, wingless, usually linear-cuneate. Cul- 
tivated as greenhouse shrubs in N. Europe; hardy in 
Calif. north to San Francisco, also in Fla, Propagated 
by half-ripened cuttings in sand under glass, or by 
seeds. 

conférta, R. Br. (Lophostémon arboréscens, Sehott.). 
BrisBaNE Box. Fig. 2578. An umbrageous tree attain- 
ing 150 ft.: young shoots and calyx hoary-pubescent: 
lvs. 3-6 in. long, ovate-lanceolate, glabrous, usually 
crowded at the ends of the branches and apparently 
verticillate: tls. mostly on the branches well below 
the lvs.; petals about #4 in. long, white and spotted, 
fringed. Queensland. B.R. 22:1839 (as YZ. maero- 
phylla).—A handsome evergreen shade tree, valuable 
for avenues in hot, dry regions, as it withstands great 
drought; it also produces timber valued for strength 

and durability. Much grown in New South Wales as 
a boulevard tree. Hardy in middle California, with- 
standing an exceptional temperature of 26° Fahr. at 

Berkeley. Josern Burtt Davy. 

TRITELEIA (thvee and complete; referring to the 3- 
merous fis.). ZLilidcew. Triteleia has been referred to 
Milla and Brodiwa; but when the group is restricted to 
the South American species, it seems to be advisable to 
keep it distinct. In Brodiwa proper the pedicels are 
articulated at the apex; in Milla and Triteleia they are 
not articulated. In Milla the stamens are inserted in 
one series in the throat of the perianth; in Triteleia 
they are distinctly in two series in the tube of the peri- 
anth. See Brodiwa and Milla. 
About 16 Triteleias are known (see Baker, G.C. III. 

20, p. 459). These are of two series,—tbose with peri- 
anth-tube usually as long as the segments, and those 
with tube shorter than segments. To the former sec- 
tion belongs the common 7%. uniflora, the only species 
in general cultivation. The species are native to the 
Andes and Argentina as far east as Buenos Ayres. 
They are all low grass-leaved bulbous plants, hardy or 

2578. Tristania conferta (X }4). 

half- hardy, useful for planting in the border or for 
spring blooming in pots. Sometimes the odor is un- 
pleasant. 

uniflora, Lindl. (Ifi7la uniflora, Grah. Brodiiva uni- 
flora, Baker). SPRING STAR-FLOWER. Fig, 2579. Lvs. 
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narrow-linear, 1 ft. or less long: scapes 8 in. or less 
tall, bearing a bract-like spathe towards the top: fll 
(rarely 2), l-1ts in. across, pale lilac or pale blue, with 
pointed segments violet-streaked through the center. 
Argentina. B.R. 23:1921. B.M. : R.H. 1859, pp. 
350, 851. Gung. 2:59.—Hardy in most of the northern 
states, although it does not persist long. Grown chiefly 
as a pot-plant for spring bloom. Var. ceerdlea, Hort., 
has porcelain-blne flowers. There are other horticul- 
tural torms. 7. violacea, with “delicate violet flowers,’ 
is probably a form of this speeies rather than the 7. 
violacea, Kunth, «a Chilean species. ees Be: 

TRITHRINAX (apparently triple Thrinac; applica- 
tion not obvious). Pulmadeccw. Four species of South 
American fan palms, one of which was offered for cult. 
in Fla. in 1889 and is now advertised in southern Cali- 
fornia. The genus belongs to the Corypha tribe and is 
distinguished from allied genera chietly by the follow- 
ing characters: fls. hermaphrodite; petals imbricate; 
filaments connate into a tube: carpels distinct; styles 
long, distinet, terminal in fruit. 

T. Brasiliensis is a little-known palm. It seems to 
have been confused in the trade with Zhrinar Chuco, 
which is referred in this work to Acanthorhiza Chuco. 
The leat-segments of the former are bifid; of the latter 
apparently not. André says the species described be- 
low iique by reason of its sheaths at the base of the 
leaves. These, he says, “are composed of fibers which 
are at first parallel and longitudinal, then obliquely in- 
tererossed and finally plaited at right angles like the 
mats of pandanus in which the coffee of the Antilles 
and Bourbon is exported. At the summit these narrow 
strips unite and form a series of very long, robust, re- 
eurved spines which are evidently designed to protect 
the fls. and fruits against climbing animals.” 

Brasiliénsis, Mart. Trunk slender, 6-10 ft. high, 
in. thick: leaf-segments 22-27, linear, free for eee 
thirds their whole length, bifid. Brazil. I.H. 22:202. 

W. M. 

TRITICUM (old Latin name for wheat). Graminee: 
The genus as now limited comprises two sections, 
Egilops, with 12 species of southern Europe and Asia, 
one of which is thought by some to be the original of 
our cultivated wheats; and Triticum proper, which in- 
eludes our cultivated wheats and spelts, that are re- 
ferred by Hackel to 3 species. Annual grasses with 
flowe in a terminal spike. Spikelets -fld. placed 
flat-wise, singly on opposite sides of a zigzag rachis; 
empty glumes ovate, 3-many-nerved, these and the fl. 
glumes more or awned: grain free. The three 
Species of our cultivated wheats are: 

monocéccum, Linn. ONE-GRAINED WHEAT. Spikes 
compact, the joints readily separating at maturity; 
spikelets with one awn and usually maturing but 
one fruit.—The wild form occurs in southern Eu- 
rope. Cultivated from prehistoric times but now 
only to a limited extent, and mostly for mush and 
“eracked wheat,” and for fodder. 

Polonicum, Linn. PorisH WHEAT. Spikes very 
large, compressed, mostly blue-green. — Original form 
unknown. It is thought to be a true spec vecause it 
rarely produces fertile crosses with YZ. sativum, as is 
also the case with 7. monococcum, while the races of 
T. sativum among themselves produce fertile crosses. 
Cultivated in Spain, but not extensively elsewhere. 

sativum, Lam. WHEAT and SpeeLT. Hackel divides 
the numerous varieties into 3 races: (a) SpeLtts (7. 
spélta, Linn.). Spikes loose, 4-sided: rachis articu- 
late at maturity. (This race and the next are easily 
distinguished by the fact that the grain does not fall 
out when threshed.) One of the oldest of the cultivated 
grains, the culture of which has decreased till now it is 
grown only to a limited extent In a few countries in 
southern Europe. (b) EmMmers (1. dicéecum, Schrank). 
Spike very dense, laterally compressed, rachis articu- 
late at maturity. This species has a history similar to 
Spelt and its cultivation is now confined to certain 
countries of S. Europe, where it is used chiefly for 
mush and in making starch. Both of these races are 
being tested in this country by the Department of Ag- 

less 
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riculture, and they may 
regions. (¢) Wheats. 

prove valuable in the drier 
: Rachis not articulate at maturity. 
Grain easily falling out when threshed. There are 4 
more or less well-marked sub-races. (1) ENa@uisH 
Wueat (7. hirgidum, Linn.). Empty glumes sharply 

APPS 
ay a5 Dy 

2579. Triteleia uniflora (x 14), 

keeled at base; grain broadly truncate above; leaves 
usually velvety; Hour poor in gluten. To this belong 
the MrracLe or EGyprTian WHEAats (2. compdésitum, 
Linn.), having branched spikes, which originated as a 
sport. (2) Harp or Furnt WuHeEats, MAcAronrt WHEATS 
(LZ. dtrum, Desf.). Empty glumes sharply keeled at 
base; grain narrow and tapering, very hard; awns long 
and bristly like barley, in some varieties black. Culti- 
vated in Mediterranean countries, especially for making 
macaroni and similar products, and in Russia, where 
it is used for making bread, when it is mixed with 
10-25 per cent of soft red wheat. (3) DwarFr and 
HepGenHoG WHEA Empty glumes keeled only in 
upper half. Spikes short and dense, only 3-4 times 
longer than broad: culms rigid. Grown in mountainous 
regions of Europe, Chile and Abyssinia. The awned 
kinds are called Hedgehog wheat. (4) Common WHEAT 
(ZL. vulgare, Vill.). Glumes as in preceding, but spikes 
longer and looser. There are many varieties grown in 
this country, —some naked or awnless (“smooth”), 
others awned or bearded, some with glumes smooth, 
others with glumes pubescent (“velvet chaff”). Spring 
wheats are planted in the spring and winter wheats in 
the fall, the former group of varieties being grown in 
the more northerly regions. A. 8. Hircucocr. 

TRITOMA. 

TRITONIA (name explained as follows by Ker-Gawler, 
its author: “Name derived from Zrifon, in the signiti- 
eation of a vane or weathercock; in allusion to the 
variable direction in the stamens of the different spe- 
cies”). Including Montbretia.  Lriddecew., BuAazina 
Star. A genus of South African bulbs (plants really 
cormous), allied to Crocosmia, Acidanthera, Sparaxis 
and Gladiolus. Baker admits 31 species (Handbook of 
the Iridem, 1892). Few of them are in general cultiva- 
tion, although many of the species have been introduced 
at one time or another. Those of the Montbretiaclass are 
showy, hardy summer-flowering |bulbs, to be handled 
like Gladioli; or they may be left in the ground perma 

See Nniphofia. 
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nently if given protection of mulch in cold climates. As 
far north as New York and Mass., however, they are usu- 
ally best wintered in damp (not wet) earth indoors. The 
pest known kinds are 7. crocosmeflora and T. Pottsti. 
Most of the Latin names in catalogues belong to these, as 

sulphurea, Ligridia pyramidalis, 
grandiflora, elegans, floribunda, 
To gardeners, Tritonias are usually 
knownas Montbretias. Garden Tri- 
tonias grow 1 ft. or more tall, pro- 
ducing several to many showy flow- 
ers of a yellow, orange or red color, 
and bearing several stiffish linear 

or sword-shaped 
leaves. Corms 
small, covered 
with strongly 
reticulated 
sheaths or tu- 
nies. The peri- 
anth is tubular, 
with a spread- 

TRITONIA 

2580. Tritonia Pottsi (< 24). 

ing limb of obovate or oblong, 
nearly equal segments. The 
stamens are 3, inserted in the 

perianth-tube, with mostly ver- 
satile anthers and filiform fila- 
ments. The pistil has a 3- 
loculed ovary, filiform 3- 
branched style, ripening into a 
3-valved capsule. 

A. Perianth-segments obovate. 

crocata, Ker-Gawl. Slender, 
simple or branched from near 
the base, bearing few fis. in 
loose 1-sided racemes: fl. about 2 in. across, tawny yel- 
low or orange-red, the stamens one-third the length 
of the perianth-limb. Cape Colony. B.M. 184 (as Iria 
crocata), Gn. 54:1181.—Var. miniata, Baker (7. min- 
iata, Ker-Gawl.), has light red fils. B.M. 609. There 
are color varieties, as purplrea, coccinea, aurantiaca. 
These plants are usually treated as greenhouse bulbs 
in the North. 

AA. Perianth-segments oblong. 

rosea, Klatt. Tall and branched, with short linear lvs. 
and loose 6-15-fld. racemes: fl. bright red, with oblong 
segments (the three lower ones yellow blotebed at the 

base) as long as the tube and anthers just protruding 
from the tube. Cape Colony. B.M. 7280. —Can be left 
in the open as far north as Mass., if well protected, but 
are usually safer if taken up. 

Pottsii, Benth. (Montbretia Péttsti, Baker). Fig. 2580. 
Strong, branching plant 2-4 ft. tall, with several lax ra- 

2581. Tritonia crocosmeflora (x 1%). 

TROLLIUS 

cemes, and few or several firm narrow lvs.: fl. about 
1 in. long, bright yellow tinged red, the tube broadly 
funnelform and twice longer than the oblong unequal 
ascending segments, the stamens about half the height 
of the limb. Natal, Transvaal, ete. B.M. 6722. G.C. 
III. 7:301, showing how the corms form one above the 
other. 

crocosmeflora, Lemoine (7. Pottsii x pollen of Cro- 
cosmia aurea [Fig. 582, Vol. I1]). Fig. 2581. Slender, 
much branching, erect plant 3-4 ft. high, with several 
or many sword-shaped lvs., and loose, more or less dis- 
tichous racemes: fis. 2 in. across, orange-crimson, with 
a slender curved tube nearly or quite equaling the ob- 
long spreading segments. R.H. 1882:124. Gn. 25, p. 363; 
31:598. G.M. 36:484.—Crocosma aurea was introduced 
(into England) in 1847, and Lritonia Pottsii (into Scot- 
land) in 1877 by G. H. Potts. Victor Lemoine, Nancy, 
France, hybridized the two, and the product, 7. crocos- 
meflora, bloomed in 1880. This hybrid is now the most 
popular of Tritonias (or Montbretias). 

T. aurea, Pappe. See Crocosmia aurea.—T. crispa, Ker- 
Gawl. Fl. whitish or pale pink, with oblong obtuse segments, 

and with crisped lvs. B.M. 678.—T. deusta, Ker- 
Gawl. Differs from T. crocata in having a purple- 
black blotch on the claw of the 3 outer segments. 
B.M. 622.—T. flava, Ker-Gawl. Fls. bright yellow, 
the segments oblong and the 3 lower ones with a 
callus in the throat: lvs. very short. B.R.9:747.— 
T. hyalina, Baker. Differs from T. crocata in hay- 
ing the perianth-segments narrowed at the lower 
part into a claw with hyaline margin. B.M. 704, 
as T. fenestralis.—T. linedta, Ker-Gawl. Fls. white 
or pink, with short oblong segments and protrud- 
ing anthers, of the shape of gladiolus flowers. B. 
M. 487 (as Gladiolus lineatus).—Z. seillaris, Baker. 
Small and slender: fls. pink, with wide-flaring nar- 
row segments, a-like. B.M. 629 (as Ixia poly- 
stechya).—Z. securigera, Ker-Gawl. Lvs. short: 
fils. red or copper-colored, the 3 lower segments 
with a callus on the claw. B.M. 383 (as Gladiolus 
securiger).—T. undulata, Baker. Lys. short and 
narrow. much erisped: fis. pink, with oblong equal 
segments. B.M. 599 (as Ixia crispa).—T. viridis, 
Ker-Gawl. Lvs. plane or erisped, linear: fls. green, 
with nearly equal oblanceolate segments. B.M. 
1275.—T. Wilsoni, Baker. Lvs. very narrow linear; 
racemes simple or forked, lax, few-fld.: fis. white, 
tinged with purple, the segments obovate-cuspidate. 

L. H. B. 

TROLLIUS (old German ftro/, something 
round; in allusion to the sbape of the flow- 
ers.) Ranunculdcea. GLOBE FLOWER. A 
group of neat, hardy, herbaceous perennials 
of about 10 species, mostly found in marshy 
places, of the north temperate zone. Roots 
fibrous, thickened: lvs. palmately divided or 
lobed: fis. large, solitary, yellowish or pur- 
plish; petals 5 to many, small, unguiculate, 
with a nectariferous pit at the base of the 
blade: stamens many: carpels 5 to many, ses- 
sile, many-ovuled: follicles in ahead. Plants 
of this genus grow freely in a mixture of 
sandy loam and peat, and in rather damp 
situations. They may be increased either by 
seeds, or by dividing the old plants; but the 
young plants grow slowly at first, and will not 
flower before the second season from seed. 

A. True petals shorter than the stamens. 
B. Plant with true stem, Yo to 2 ft. high..1. laxus 

BB. Plant with scapes or scape-like stems 
seldom over 3 or din. high........ 2. acaulis 

AA. True petals longer than the stamens. 
B. Lis. only 5-parted; Uts. someichat 

lobed, cleft and toothed: sepals 
hardly spreading. ..ccceccceaee 3. Europeus 

BB. Lvs. smaller, bronze-green; Tfts. 
more finely lobed, cleftand toothed: 
SEP SPTEAGING ss <sdosa seek ook 4. Asiaticus 

laxus, Salisb. Slender, weak stems, %-2 ft. long, 
somewhat ascending: radical and lower stem lvs. long- 
or short-petioled: all the lvs. 5-7-parted; Ifts. cuneate 
and much cleft and toothed: fis. usually solitary, 1 to 2 
in. across; sepals 5-7, entire or toothed at the end, more 
spreading than the other species; petals many, much 
shorter than the stamens: follicles 44 in. long, straight 
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beak one-fourth as long: head of fruit #4 in. across. 
Bogs and damp places, Mich. to New Eng. and Del. 
May-July or Aug. B.M. 1988. B.C. 56 (both as Z. 
Americans). 

Var. albiflorus, Gray. (7. Ameriednus, Hook.) Much 
like the type but usually lower, more slender: lfts. 
usually 5: fls. pale or white: petals nearly equaling the 
stamens, Mountain tops, Colo., northward and west- 
ward. 

acaulis, Lindl. Plant only 3 or 4 in. high: Ivs. as in 
the above, oronly 5-parted: fls. lemon-yellow, spreading, 
on stems hardly reaching from the ground; sepals 9, 
nearly lanceolate, acute, sometimes toothed; petals 
spatulate, shorter than the stamens. Northern India. 
BUR..29732. 

Europzeus, Linn. (7. globdsus, Lam.). Stems erect, 
15 in. or more high, often branching; lowerlvs. petioled, 
others sessile; lfts. only 5-parted, lobed, cleft and 
toothed, those of the root-leayes on short petioles; fis. 
of a lemon-yellow color, solitary or in twos, 1-2 in, 
across, globular in form; sepals 10-15, ovate: petals 
spatulate, often longer than the stamens: fr. much as 
in Z. larus. Wet upland meadows of N. Eu. May-July. 
Gu, 40:816.—Var. Loddigesii, Hort., has deep’ yellow 

s. 
Asidticus, Linn. Fig. 2582. Plant much like 7. 

Buropwus, often taller, the smaller bronze-green lvs. 
more finely lobed and cleft. fs. a rich orange color with 
sepals spreading. May. Siberia. B.M. 235.—The blos- 
soms of this are well suited for cut-flower purposes. 
The plants thrive best and produce richest colors if 
partially exposed to the sun. Z. giganteus, found in 
garden lists, is a very tall form of this species. 7. 
Japonicus, Hort., with large orange fis. in early spring, 
is by some referred to this species. K. C. Davis. 

Zy 
2582. Trollius Asiaticus (X 14), 

TROPHOLUM (from Greek word for trophy: the 
leaves are shield-shaped and the flowers helmet-sbaped). 
Geranidcew. NASTURTIUM. About 40 species of soft- 
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growing herbs, mostly climbing, of South America, 
chiefly of the cooler parts of Pern and Chile. They are 
srown for their showy odd flowers. The common Rats at : ; 5 . species, 2. minus and LT. majus, are also grown for 
their young pods and seeds, which are nade into 

pickles. The peppery-tasting 
leaves are sometimes used 
like cress, in salads, whence 
the name “Indian cress” jn 
England. In America this 
use of the plant is little 
known. Certain kinds, par- 
ticularly 2. tuberocum, pro- 

duce edible sub- 
terranean tu- 
bers. The flow- 
ers of Tropeo- 
lum are very 
irregular: — se- 
pals 5, connate 
at the base, the 
posterior one ; 
produced into a 
long slender 
spur: petals 5 
(sometimes 
fewer by abor- 
tion) usually narrowed 
into distinct claws, the 
two upper ones smaller 
or otherwise dissimilar 2583, 
and inserted in the Tropeslin 
mouth of the spur; feat 
stamens 8, unequal, aa ee 
with declined usually 
eurving filaments; pis- 

til with one style and a 
3-lobed ovary, Which ripens into 
3 1-seeded indehiscent carpels 
(the carpels constitute the 
“seed” of commerce). The flowers 
yellow or orange, rarely blue or pur- 
leaves are alternate and usually 
though often deeply lobed or even 
usually peltate; stipules none or very small. The 
species climb by means of the coil- ing peti- 
oles. For references to recent botanical literature on 
Tropeolum, see F. Buchenau in Engler's Bot. Jahrb. 
26, ps S80; 5 
Tropeolums thrive in any warm, sunny, fairly moist 

place. The tops are tender to frost. For early effects, 
seeds may be started indoors in pots or boxes. The 
eommon climbing species are TV. majus and ZL. Lob- 
bianum, both of which are very useful for window 
boxes, balconies, for covering banks and walls, and for 
growing amongst shrubbery. The common dwarf species, 
T. minus, is earlier and usually more floriferous, and 
is very useful for the front row in the border. 7. 
peregrinum, the Canary-bird Flower, is grown either 
indoors or in the open. Probably most species are per- 
ennial. Many of them are tuberous and withstand 
some frost at the root; but the half-hardy species are 
little known in this country. 

\ 

are usually 
ple. The 
simple, al- 
dissected, 

INDEX. 

peregrinum, 9. 
yyphylum, 7. 

Jarrattii, 3. 
Leichtlini, 8. 
Lobbianum, 11. 
majus, 12. 
minus, 13. 
pentaphyllum, 6. 

atropurpureum, 12. 
atrosanguineum, 12. 
azureum, 1. 
brachyeeras, 4. 
Canariense, 9. 
fimbriatum, 11. 

tricolorum, 2. 
tuberosum, 10. 

A. Flowers blue. 

1. azureum, Miers. Very slender glasshouse climber: 
lvs. peltate, 5-parted nearly or quite to the base, into 
narrow-obovate or oblanceolate divisions: fls. small, the 
calyx and short spur green, the wide-spreading corolla 
azure-blue, the petals 2-lobed or emarginate. Chile. 
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B.R. 28:65. R.H. 1843:300. F.S. 2:110. P.M. 9:247. 
R.B. 20:157.. Var. grandiflorum, Hort., has larger fis. 
F.S. 11:1160. I.H. 3:85. 

TROPZOLUM 

AA. Fls. red or yellow. 

B. Petals small, protruding from the constricted mouth 
of the calyx. 

2, tricolorum, Sweet (7. tricolor, Lindl.). Fig. 2583. 
Perennial from a fleshy or tuberous root, half-hardy, 
climbing: lvs. peltate, orbicular, divided into 6 oblong 
villous leaflets: fils. about 1 in. long, somewhat cornu- 
copia-shaped, the calyx being the conspicuous part; 
main part of the calyx vermilion, the short lobes pur- 
plish, the small petals yellow. Chile. B.M. 3169. B.R. 
23:1935. F.S. 4:369. P.M. 2:123.—Very choice half- 
hardy plant and probably the best known in this coun- 
try of the tuberous-rooted kinds. Usually grown in- 
doors. Its growth is very delicate. 

3. Jdérrattii, Paxt. Much like 7. tricolorum, but more 
robust, the fils. larger, more brilliant in color, the upper 
part of the calyx with bright spots of yellow, the two 
upper petals penciled with brown. Chile. P.M. 5:29. 

BB. Petals conspicuous and mostly wide-spreading. 

c. Spur not as long as the calyx-lobes. 

4. brachyceras, Hook. G Arn. A very slender climber, 
resembling Z. tricolorwm in habit: lvs. peltate, nearly 
orbicular, deeply parted into 6 or 7 oblong or obovate 
obtuse lobes: fils. small, on short pedicels, the calyx 
green and very short-spurred, the corolla with spread- 
ing yellow petals. Chile. B.M. 3851. BR. 23:1926. 
F.S, 4£:368. P.M. 4:55.—Half-hardy perennial. 

cc. Spur much longer than ealyx-lobes. 

pv. Lvs. parted nearly or quite to the base, or distinctly 
compound, 

E. Blossoms essentially red. 

5. specidsum, Poepp. & Endl. MHalf-hardy slender 
climbing vine: lvs. peltate at the base, short-petioled, 
parted to the base into 6 obovate-oblong obtuse divisions 
or leaflets: pedicels very slender, red, fis. shaped much 
like those of JZ. majus, but smaller, vermilion-red, 
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showy. Chile. B.M. 4323. F.S.3:281. P.M. 14:173. 
Gn. 37, pp. 253, 545.—A perennial fleshy-rooted plant, 
hardy in England. 

{| \ ih 
Tropzolum majus, the common Climbing Nasturtium, 

(X 4%.) 

2585. 

6. pentaphyllum, Lam. Slender climber, the glabrous 
colored stems arising from a tuberous root: lvs. di- 
vided to the base into 5 oblong or obovate segments or 
leaflets: fis. small (about 1% in. long), the large red 
spur being the conspicuous part, the lobes green, and 
the 2 small petals red, Argentina. B.M. 3190. B.H. 
22:73.—A half-hardy species, showy because of the 
great number of bright small flowers. 

EE. Blossoms yellow. 

7. polyphyllum, Cav. Perennial, half-hardy: stem 
succulent, prostrate or climbing: lvs. peltate, orbicular, 
cut beyond the center into 7-9 narrow divisions: fis. 
much like 7. majus in shape, butsmaller; spur slender 
but rather short, the calyx-lobes triangular; petals 
unguiculate, yellow, wavy or emarginate, the 2 upper 
ones streaked with red. Chile. B.M. 4042. P.M. 10:175. 
F.S, 20:2066. G.C. II. 20:241. Gn. 45, p. 158.—It is a 
tuberous-rooted species, the stem naturally prostrate. 

8. Leichtlini, Hort. Hybrid of 7. polyphyllum and 
T. edule (see suppl. list), raised by Max Leichtlin, 
Baden-Baden. Much like 7’. polyphyllum, but the fis. 
of brighter color, and the lvs. larger. 

pp. Luvs. lobed, the divisions usually not ertending 
much, if any, beyond the middle, and the si- 
nuses usually broad. 

E. Petals fringed. 

9. peregrinum, Linn. (7. Canariénse, Hort.). Ca- 
NARY-BIRD FLoweEr. Fig. 2584. Annual, tall-climbing; 
glabrous: lvs. peltate near the margin, cordate-orbicu- 
lar, divided to about the middle into 5 lobes, which are 
mostly apiculate: fls. canary-yellow, odd and very ir- 
regular; spur green, hooked; 2 upper petals erect and 
large, obovate-clawed, much fringed: 3 lower petals 
small and narrow and ciliate. Colombia, B.M. 1351. 
B.R. 9:718,—An excellent quick-growing vine, although 
the fils. can searcely be called showy. 
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EE. Petals entire. 

10. tuberdsum, Ruiz. & Pav. Root producing a pyri- 
form irregular tuber 2-3 in. long: stem climbing, gla- 
brous; lvs. peltate near the base, cordate-orbicular, 5- 
lobed nearly or quite to the middle: tls. rather small, 
the calyx and long spur red, the petals yellow, small 
and nearly ereet and little exceeding the calyx. Peru. 
B.M. 3714. F.S. 2 POM. B:dQ. Rubs 18530341 
(tubers). -—Plant stands some frost. 
In Peru, the tubers are eaten, and the plant is soime- 
times cult. in Europe for the tubers. It appears in the 
Amer. catalogues of European dealers. The tubers are 
usually boiled. 

pop. Les. entire or only undulate. 

E. Plant pilose. 

11. Lobbidnum, Veiteh. Annual, climbing, hair 
over except the under parts of the Ivs. and the petals: 
Ivs. very long-stalked, peltate, nearly orbieular, undu- 
late and with points on the margin: fis. large, long- 
spurred, orange-red, the two upper petals large, broad 
and entire, the three lower ones small and clawed and 
coarsely toothed and also fringed on the elaws. Colom- 
bia. B.M. 4097. F.S. 2:67. P.M. 11:271. Var. fimbri- 
atum, Hort., has all the petals toothed or fringed. R.H. 
1856 :101.—Seldom seen in its pure state. . 

EE. Plant glabrous. 

12. majus, Linn. Figs. 25 2586. Strong-growings 

somewhat succulent climbing annual: Ivs. peltate, 
nearly orbicular and undulate-angled: fis. large, mostly 
in shades of yellow or orange, with straight spur, the 2 
upper petals entire or undulate (not apiculate), the 3 
lower ones narrower and fringes on the claws. Peru. 
B.M,. 23:8875 (var. atrosanguinetm), PLS, 12:1286 (var. 
atropurpireran namin). PLM. 1:176 (var. atrosangii- 
newn). There are double-fld. forms. G.C. IL. 11:665. 
These appear to Lave been introduced into this country 
about 1885 or 6. There are also dwarf forms,—This spe- 
cies has been in cult. in Europe sinee 1684. It is the 
foundation of the common climbing Nasturtiums. Some 
of these garden forms are probably the offspring of hy- 
bridization with 7. Lobbianion 

2586. Tropzolum majus. 

13. minus, Linn. Fig. 2587. Dwarf annual, not climb- 

ing, smaller in all its parts: lvs. apiculate at the ends 

of the veins: fle. with narrow apiculate petals. Peru, 

1861 

B.M. 98.—Very likely blended with 7. majus by hybridi- 
zation, in garden forms. 

L. digitatum, Karst. Climber, with root fibrous: Ivs. peltate, 
5-7-lobed: tls. yellow, Lin. in diaim., the spur long and red, the 
petals fimbriate. Venezuela.—Z. ¢dule, Paxt. Climber; lvs. 

orbicular, with 5 or 6 narrow Ifts.: 
shape like those of 7, fis. in 

majus, but smaller, yellow. Pro- 
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duces tuberous edible roots. 
Chile. P.M. 9:127.—" 7. hedera- 
folia” is offered by A. Blane in 
1901.—T. Linden’, G@. Wall. Beau- 
tiful climber with Jarge, peltate, 
undulute-lobed Ivs. that are pur- 
plish beneath and beantifully 
veined with white above: fls. on 
long pedicels, the long tube red 
and the ealyx-lobes green. Co- 

lombia. LH. 41:267. [, H. B. 

TROPICAL FRUITS. Trav- 
elers hailing from the temper- 
ate zone are generally sur- 
prised and delighted, at first, 
with the fruits they find in 
tropical markets. This is 
due to the facet that such 
things are for the most part 

new to them. They taste 
everything they see and not 
infrequently publish their ex- 
periences in language where 
praise is not stinted. Some, 
on the other hiaud, view nearly 
every tropical fruit with prej- 
udice and disdain and cannot 
be persuaded to taste, and if 

eventually persuaded, only to condemn with aversion. 
Under such circumstances it is not to be wondered at 
that in some quarters tropical fruits should be held in 
bigh esteem, and in others be considered of doubtful 
value. That good tropical fruits do really exist cannot 
he disputed, although on careful examination they are 
found to be few in number, and some kinds far from 
common even in the local markets. True tropical fruits 
may be described as those requiring a temperature from 
16° to 32° centigrade or GO° to 90° Fahr. 
Among the subtropical fruits there are some which 

appear to thrive in the tropics as well as in their native 
place, but whether this is really so may be questioned. 
Any differences in the conditions of the fruits on reaching 
the ripening stage will account for difficulties often met 
with in preparing them for export. Such is the orange, 
for instanee; it thrives well under tropical conditions 
and gives (when the class of plant grown has been well 
selected) fruit excellent in appearance, large in size, 
and possessing a fine flavor. If such fruit is grown for 
export, it must of necessity be packed at seasons of the 
year when our tropical atmosphere is charged with hu- 
midity to within 15 per cent of the saturation point, and 
this fact constitutes an important difficulty often over- 
looked by beginners in the export trade. Such difficul- 
ties can, however, be overcome by careful methods of 
packing and preparation, and by selecting fruit which 
ripens in the “dry season” when packing facilities are 
as good as those of a temperate climate. It is very 
doubtful, however, whether subtropical fruits grown in 
a humid climate can ever equal in their keeping qualities 
those produced in a lower temperature and drier eli- 
mate. It has been proved that fruit can be safely trans- 
ported to long distances if properly handled, but the 
treatment to be undergone differs considerably from 
that which the fruits of temperate climates require. 
Many tropical fruits are nothing more than what should 
be called wayside morsels, that is to say, although edi- 
ble, they are seldom of a quality suitable for dessert, 
and are consumed mostly by children and wayfarers. 
By selection and cross-breeding these same fruits are 
being much improved, and strains will probably be pro- 
duced which in the future will be largely sought for, as 
there are good indications of success in varieties which 
have already appeared. This is work which must be 
systematically adopted to sustain a regular export trade 
in tropical fruits, and a good start has been made from 

several points 

2587. Flower of Tropzo- 

lum minus (x }s). 

One of the lower petals 
shown at @, 
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The fact is that tropical fruits with but few exceptions, 
have until very recently been almost exclusively grown 
from seed, with the natural result that variety in the 
quality, form, size, and color of the fruit is the univer- 
sal rule; and although there are seedling strains of well- 
marked types, buyers know that no reliance can in the 
main be placed upon securing fruits of uniform quality 
and flavor. In the case of the orange, the class of fruit 
raised in some districts is good as a whole, but in others 
the produce is of a low grade and even in the best dis- 
tricts inferior fruit is allowed to develop which often 
spoils the better samples. This is being rapidly remedied 
by the planting of grafted kinds. The same variation ob- 
tains with all kinds of fruit without exception. Inno fruit 
is this feature more clearly apparent than in the mango, 
Mangifera Indica. Fig. 2589. Kinds exist which are 

2588. Flower of the Rose Apple or Jambos, one of the minor 

Tropical Fruits. Natural size. (See p. 557.) 

fit for the table of a king, but at the same time there 
are fruits grown which the poorest beggar would refuse. 
The variety is almost endless, and little dependence can 
be placed upon quality, except those produced by trees 
grafted from selected kinds. These are now becoming 
more common, but as yet there are no large orchards 
planted with selected kinds, and consequently no regu- 
larity can as yet be expected in the quality and character 
of the fruit available for export. The mango, like the 
orange, easily yields to grafting; it grows rapidly and 
there is no reason why large quantities of this excellent 
fruit should not be placed upon the markets. The botani- 
eal departments of the British colonies, and elsewhere, 
have many selected kinds under cultivation and great 
effort is being made to induce the people to plant se- 
lected kinds, instead of the worthless seedlings. Man- 
goes have been shipped with suecess from the West 
Indies, and there would appear to be nothing of impor- 
tance to prevent their being regularly placed upon the 
markets of Europe and America. All that is needed is 
to select fine strains, known both for their keeping 
qualities and good flavor, and to grow them in quanti- 
ties that would pay. The mango, as a rule, takes many 

years to establish if grown from seed; but if grafted 
plants are cultivated, fruit is obtained in four or five 
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years. The Julie, Divine,No. 11 Martin, Malda, Gordon, 
Peters, Pére Louis, and Mango d’Or are varieties which 
are worthy of the table of the richest, and would be well 
suited for extensive cultivation for purposes of export. 
The people are slow to recognize the value of the art of 
budding and grafting, but education in this direction is 
rapidly extending under the auspices of the Depart- 
ments of Agriculture and Education in the West Indies. 
Many fruits practically unknown in northern latitudes 

are readily available here in small quantities, but insuf- 
ficient to maintain a paying export trade. If they were 
grown in larger quantity and in uniform quality, there 
is no serious obstacle to their being regularly placed upon 
the northern market. The system of transportation now 
in use is not thoroughly efficient, but would soon adapt 
itself to the circumstances of a profitable trade. 

The success of the banana as an export fruit has long 
been a recognized fact; and the trade is yearly increas- 
ing. In this case the propagation is carried on by suck- 
ers, and there is no variation in the quality of the pro- 
duce; the market always gets the same quality, hence 
the success. 
Among the best of all tropical fruits is the Mango- 

steen, Garcinia Mangostana, native of the Straits Settle- 
ments. This has been fruited in Jamaica and Trinidad, 
and the fruit has been sent in good order to the English 
market. It is, however, slow-growing, and as yet only 
very few trees of it are in existence in the West Indies. 
It has grown well in Trinidad, and has produced excel- 
lent crops of fruit of the finest flavor and there can be 
no doubt that many of the islands in the West Indies 
are quite capable of growing this fruit to perfection; 
and there is no doubt that it could be carried to market 
without serious loss in transit. 

Writings upon tropical fruits are much scattered and 
there is as yet no book dealing solely with the subject. 
The most important tropical fruits are detailed in the 
order of their local value in the following list (see the 
various entries in this Cyclopedia): 

TropicAL Fruits OF THE WEST INDIES AND CENTRAL 
AMERICA: 

1. Banana, Musa species. Figs. 187-8. 
2, Cocoanut, Cocos nucifera, Fig 6-7, 1497. 
3. Pineapple, Ananas sativus. Figs. 83, 1810-11. 
4. Mango, Mangifera Indica. Figs, 2589, 1360-1, 
5. Mangosteen, Garcinia Mangostana. Fig. 893. 
6. Sapodilla, Achras Sapota. Fig, 2249. 

eT Pear (Alligator Pear), Persea gratissima. 
1724. 

8. Sugar Apple, Avon squamosa, 
9. Custard Apple, Anona reticulata, 
0 
1 

Fig. 

Fig. 94. 

. Sour-sop, zLnona muricata, 

. Governor's Plum, Flacourtia 
589. 

12. Akee, Cupania sapida, 
13. Cashew, Anacardium occidentale. P. 60. 
14. Guava, Psidinm Guajava. Fig. 2008, 
15. Pomme Cythére, Spondias dulcis. 
16. Granadilla, Passiflora macrocarpa. 

17. Water Lemon, Passiflora lauvrifolia, 
18. Star Apple, Chrysophyllum Cainito. 
19. Genip, Ifelicocca bijuga. Fig. 1388. 

Ramontchi. P. 

Fig. 469. 

Of this list probably not more than half the number 
are cultivated in selected varieties, and some are mere 
wayside fruits, as the guava, genip and cashew. The 
banana, cocoanut and pineapple are largely exported. 
The mango is capable of being grown to any extent for 
export to temperate climates. The mangosteen is a 
fruit the cultivation of which should be largely ex- 
tended. The sapodilla if grown from the finest selected 
varieties is one of the choicest of tropical fruits. It is 
tender when ripe but carries well when “full,” a West- 
Indian term for maturity. The pear (Persea) is a fruit 
which also carries well when mature. It is what should 
be called a salad fruit and is eaten with pepper and salt. 
In the East it is often served with sherry and sugar as 
fruit at dessert. 

The anonas, Nos. 8, 9 and 10, are good additions to 
the dessert when well grown from selected kinds. The 
last, or sour-sop, is particularly well suited for flavor- 
ing ices, it being considered by many as the best of all 
the fruit flavors for this purpose. It could be easily 
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exported in ice. The akee might be exported if pre- 
served. The part used is the large arillus attached to 
the seed, and it is served as a relish with meat dishes, 
The governor’s plum is a fruit the size of a green-gage 
and makes fine jellies. The cashew is useful when pre- 
served, but is too tender for export. The large seeds, 
roasted and bottled tor preservation, form one of the 
best table nuts known, ‘The guava can only be exported 
in the form of the well-known guava jelly. When a 
good variety is to hand the Pomme Cythére is an excel- 
Tent and well-Havored table fruit. The granadilla makes 
excellent ice and the water lemon is much used as 
dessert, having the appearance and flavor of a huge ripe 
gooseberry, though generally somewhat sweeter, Jfeli- 
cocea bijuga, ov the genip, is a children’s fruit, and is 
seldom seen at table. Like all similar fruits there has 
practically been no selection, and a large amount of 
variation appears. This is very prominent in the genip. 
Some are very acid, while others are deliciously sweet. 
This variation, as shown in seedlings, is fully suffici 
to account for the diverse opinions as to the qualities of 
tropical fruits. 

The citrous tribes are, of course, sub-tropical fruits, 
but it is possible to grow them to great perfection in the 
trop When grown upon the sour orange stock, the 
tre are capable of reaching a large size, and will 
afford regular erops. An excellent start has been made 
in many West Indian islands in the cultivation of 
grafted plants of the best kinds. 

Trees in the tropics usually have their regular season 
of fruiting, but many trees, such as the mango and the 

orange, produce fruit out of season, or in the coolest 
season of the year. Trees which fruit at such a season 
are generally the most inferior kinds. 

Most visitors to the tropics choose this season for 
making their tour, and in consequence never have the 
opportunity of seeing or tasting the best qualities of 
the fruit produced, and only get inferior kinds, which 
the regular resident would not trouble to eat. When a 
mango is deseribed as “all tow and turpentine,” the 

writers were writing truly of the ordinary “out of 
season” mango, but all-the-year-round residents know 
that these kinds are as different from the selected varie- 
ties as is the quince from a jargonelle or a pear ora 

erab apple from a Ribston pippin. J. HH. Tarr. 

Another View of Tropical Fruits. — The fruits most 
grown for export from the West Indies are bananas, 
oranges, grape fruit or pomelo, pineapples and cocoa- 
nuts. Others that are prized, but not exported to any 
extent, are mangvues, grapes, star-apples, naseberry or 

podilla, avocado pear, granadilla, cherimoya, sweet 

sop and mangosteen, 
Banana.—There are between 20 and 30 different va- 

rieties of banana, and about half as many of the plan- 
tain, which is the form of banana used as a vegetable. 
The enormous export of over 8,000,000 nunches of ha- 
nanas annually from Jamaica is almost entirely of one 

particular variety, which goes under various names, — 

“Jamaica,” “Martinique,” “Gros Michel,” ete. A small 

quantity of a red-skinned variety occasionally ex- 
ported. It is prized rather for its color and effective- 

ness ina dish of fruit than for its quality. There are 

others, such as “Lady's Finger,” which are superior in 

flavor to the Jamaica, and are destined to obtain in time 

special prices in the markets. These superior varieties 

have mostly been collected by the Royal Gardens, Kew, 

from India, Java, Straits Settlements, etc., and have 

been sent out from time to time to the Botanic Gardens 

of the West Indies. 
The soil most suitable for banana culture is a deep 

loam with a large proportion of humus. Good drainage 

is essential. Bananas grow well under irrigation, but 

the application of the water must be carefully watched. 

The only disease that is known is a species of Maras- 

mius, a fungus which attacks the petiole of the leaf. 

It has not done much harm, and infact has not attracted 

any notice except in Trinidad. Insects do not interfere 

with plant or fruit. Nematode worms are known in 

other countries to have caused great destruction, but no 

cases are reported from any part of tropical America. 

Citrous Fruits (more properly sub-tropical).— Until a 

few years ago no attention was paid to the cultivation 

TROPICAL FRUITS 1863 

of any of the citrous fruits: they simply grew wild,— 
seeds were dropped by birds, and wherever the soil 
was suitable trees sprung up. Naturally many hybrids 
and inferior kinds exist, but the great mass of the tree 

have come true, and the fruit is of excellent quality. 
Sinee Florida has suffered so much in its orange-groves, 
cultivation in the West Indies has become general, and 
all the best kinds of Citrus have been imported from 
Florida, California and Kngland. In Jamaica the navel 
orange was introdueed direct from Bahia many years 

ago, and there is good evidence that it occurs spontan- 
eously in the island at the most favorable elevation for 
the orange, —about 2,300 feet. A natural hybrid between 

the sweet orange and the tangierine is also known in the 
same district. The general excellence of the orange in 
Jamaica is partly due to the large numbers of grafted St. 
Michaels that were distributed from the Botanic Gar- 

2589. Fruits of the Mango, Mangifera Indica ( 1-5). 

See also Mangifera, Vol. IL. 

dens at Castleton. A limestone soil seems to suit the 

orange best. At low elevatious both the orange and the 

vrape fruit are rather sweet, but this fault gradually 

disappears and the flaver improves the higher the ele- 

vation, —the limit in Jamaica being somewhere about 

4,000 feet for the orange, and 3,000 feet for the grape 

fruit. The diseases and insect pests that attack the 

citrous tribe in other countries are known in the West 

Indies, and the roots of trees are also attacked by the 

erub of a beetle, a species of Prapodes. Trees that 

have grown wild are not subject to disease or insect 

pests. 

Pineapples.—Pineapples are indigenous in tropical 

America, and although it is scarcely possible to say 

whether they are truly native in any of the West In- 

dian islands, they are spoken of as being grown not 

very long after the discovery by Columbus. Joseph 

Acosta, in his “Naturall and Morall Historie of the East 

and West Indies” (London, 1604), says: “The first 

Spaniards named many things at the Indies with such 

Spanish names as they did most resemble, as Pines ' 

although they be very different fruits to those which 

are so-called in Spaine ... The best [pines] are those 

of the Islands of Barlovente [Greater Antilles].” The 

Botanic Gardens in Jamaica are making experiments in 

crossing different varieties. The Ripley is the general 

favorite in Jamaica for its exquisite flavor, but the 

Smooth Cayenne is being cultivated largely for export, 

as its finer appearance ensures a higher price in the 
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markets. Mealy bug attacks the cultivated pine-apple, 
and blight and tangle-foot occur as in Florida, but in 
suitable situations it grows wild without any cultivation 
quite free from disease. 

Cocoanuts.—There is a large export of cocoanuts in 
the shell from the W. Indies, and in Jamaica there is a 
factory for making cocoanut oil. The palms are sub- 
ject in some districts to a disease which attacks the 
terminal bud. So far as can be judged, it is of a 
bacterial nature, and probably infection is caused by 
beetles and other insects. In the West Indies cocoanuts 
flourish even in the interior of the islands and at a con- 
siderable elevation—2,000 feet. They require an abund- 
ance of water at their roots. 
Mangoes were introduced into the West Indies towards 

the end of the eighteenth century, and to-day they are 
the commonest trees—the reason being that the seeds 
germinate readily and at once take root in almost any 
soil. The trees will grow even at elevations of 5,000 
feet, but they do not bear fruit above 3,500 feet, nor do 
they bear at all in wet districts. There are numerous 
varieties, most of them being somewhat fibrous, even 
the esteemed “No, 11” containing some thread-like fiber. 
In the year 1869 several of the best grafted varieties of 
India were imported from Bombay for the Botanic 
Gardens of Jamaica; these are of superior excellence 
and without fiber. The seedlings of these Bombay 
mangoes do not come true, but the majority of them 
bear good fruit. Grafted plants are distributed from the 
various botanic gardens of the West Indies. Experi- 
ments in budding are being carried on with a view to 
bud the numerous inferior kinds. Even the coarse 
mangoes which are worthless as fruit, if picked before 
ripe, make excellent tarts, preserves, pickles, etc., and 
there is a wide field for enterprise in utilizing such fruit 
in various ways. 

The pineapple, cashew, ginep, naseberry or sapodilla, 
sweet sop, sour sop, custard apple, avocado pear, 
cherimoya, Spanish plum (Spondias), Barbados cherry, 
papaw, Fig. J0, cocoa-plum, star apple, granadilla, 
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SAS\y 
Ss. 

2590. Papaw tree—Carica Papaya. A tropical fruit 

of secondary importance. (See also p. 246.) 

_ This picture shows «specimen grown in the open 
in southern Florida; Fig. 363 shows one grown in a 
northern greenhouse. 

sweet cup, pomme d’or, guava, mammee and mammee 
sapota are all natives of tropical or subtropical America 
or the West Indies, or are indigenous on both the main- 
land and some of the islands. 

TROXIMON 

The banana, citrous fruits, cocoanut, mangosteen, 
carambola, bilimbi, Nilgiri blackberry, tamarind, pome- 
granate, grape, akee, bread-fruit, and jack-fruit are 
introduced from other countries. 

The akee, bread-fruit, jack-fruit, cho-cho (Sechium 
edule, Fig, 2281), ochra and avocado pear are fruits 
used as vegetables. 

Great improvements have lately been made in the 
mode of packing fruits for export. The Government of 
Jamaica is about to appoint inspectors of fruit for 
export, who will stamp all packages that pass as well- 
graded, well-packed, ete., with the Government mark. 
It will be optional for exporters to take advantage of 
such inspection. 

The Imperial Department of Agriculture in the Lesser 
Antilles, and the Botanic Gardens of Jamaica, Trinidad, 
and British Guiana are devoting a considerable amount 
of attention to fruit with gratifying results. 

The inauguration in January, 1901, of a new line of 
steamers, with a subsidy of $200,000 annually, specially 
built for the fruit trade, and sailing direct from Jamaica 
to England, has already had a great effect iu increasing 
the area under cultivation. Thisis only the first step in 
a regular and systematic export of fruit from the West 
Indies to Europe, and the development of the trade 
to an enormous extent is confidently anticipated. 

Wa. Fawcert. 

Botany of Tropical Fruits. All the tropical fruits 
mentioned above are described in this work at their 
proper places, with the exception of some of the follow- 
ing: 

Barbadoes Cherry is Mualpighia glabra, which see. 
Nilgiri Blackberry is Rubus racemosus. 
Ochbra is another spelling for Okra, 
Pomme Cythére is Spondias dulcis, described below. 
Pomme @’Or is Passiflora laurifolia, 
Spanish Plum. Consult Spondias purpurea, below. 
Sweet Cup is Passiflora edulis and P. maliformis. 

The genus Spondias of the family Anacardidcer takes 
its name from an old Greek word used by Theophrastus 
for some kind of plum. It contains about 8 species of 
tropical trees with alternate odd-pinnate lvs., numer- 
ous opposite lfts., minute whitish fls. and yellow fruits 
as large as common plums. Botanically the fruit is a 
fleshy drupe with a 1-5-loculed bony endocarp. The ge- 
nus is distinguished by the following characters: ovary 
3-5-loculed; ovule pendulous: Ivs. pinnate: fls. polyga- 
mous; stamens 8-10: styles 4-5, free at apex. The fol- 
lowing are widely cult, in the tropics. 

A. Dociles of the echinate nut distant, connected only 
by the common base. 

dulcis, Forst. Pomme CyTHERE. SWEET OTAHEITE 
APPLE. FRUIT DE CYTHERE. Hevi. Wi Fruit, in Ta- 
hite. Height 50 ft.: lfts. 11-13, oval-oblong, acuminate, 
serrate: fr. golden yellow, tastes something like a pine- 
apple. Society Islands. 

AA. Locules of the smoothish nut contiguous and more 
or less adnate, 

B. Racemes panicled, often exceeding the lus.:; fls. 
yellowish white. 

lutea, Linn., (S. Mémbin, Jacq., not Linn.). GoLDEN 
APPLE. JAMAICA PLuM. Tall tree: Ifts. 7-17, ovate-lan- 
ceolate or lanceolate, subentire or serrulate: panicle 
‘o-1 ft. long: fr. ovoid, 2 in. long, yellow. Cosmopoli- 
tan in tropics. 

BB. Racemes unbranched, few-fld., much shorter than 
lus.s fis. purplish, 

purptrea, Linn.(S. Mémbin, Linn., not Jacq.). SPAan- 
1sH Phun. Low tree: lws. deciduous: Ifts. 16-21, ellip- 
tic-oblong, bluntish, usually serrate: fr. obovoid, 1 in. 
long, yellow or tinged purple. American Tropics. 

TROXIMON (Greek, edible; which does not apply). 
Composite, A genus of 15 species of mostly perennial, 
nearly stemless herbs native of North America except 
possibly 2 species which are South American. The spe- 
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cies are generally low-growing hardy plants with clus- 
ters of sessile, radical leaves and simple scapes bearing 
a head of yellow or purple flowers in summer. 

cuspidatum, Pursh. Root thick: lvs. entire, linear- 
lanceolate, thickish, 4-10 in. long: seape about 1 ft. 
high: fls. yellow: akene not beaked. Prairies of Il. and 
Wis. to Dakota, B.B. 3:278.—Cultivation easy in any 
good border. Not unattractive. It has rather larg 
dandelion-like heads of flowers in late summer. Offered 

by collectors. F. W. Barcuay. 

TRUE LOVE. Paris quadrifolia, 

TRUFFLES. see Vol. II, p. 1045. 

TRUMPET CREEPER. Zvcoma, especially 7. 
cans. 

radi- 

TRUMPET FLOWER. Consult Bignonia, 

TRUMPET HONEYSUCKLE. 
VITENS. 

Lonicera  senper- 

TRUMPET VINE. Tecoma radicans. 

TSUGA (its Japanese name). Confferne. HEMLOCK. 
HEMLOCK SPRUCE. Ornamental evergreen trees of 
pyramidal habit, with spreading, irregularly whorled, 
much ramified branches clothed with small, linear, 
usually 2-ranked leaves and small cones which are usually 
freely produced. The cones are only about 1 in. long 
except in one species, which has cones two or three 

times as large. Z Canadensis is quite hardy north and 
the Japanese species and 7. Caro- : 
Tineana have proved hardy as far 
north as Ontario. TL. Hookeriana is 
almost as hardy. YZ. Merlensiana 
and 7. Brunoniaia ave more tender. 
There are probably no more beautiful 
hardy conifers than the Hemlocks, 
and they must be ranked among the 
most ornamental and useful trees for 
park planting. They do not have the 
stiff, formal appearance of many of 
the conifers, but are graceful and 
stately at the same time. TZ. Mer 
tensiana is the most vigorous species and is more 
graceful than the Canadian Hemlock, but tenderer. Z. 
Hookeriana is noticeable for its light bluish green foli- 
age and the more narrow pyramidal habit. The Japanese 
species have very handsome dark green glossy foliage, 
but are of slow growth. YZ. Canadensis bears pruning 
well and is well suited for tall hedges (see (ing. 2:289). 
The other species will probably bear pruning well. The 
Hemlocks are not very particular as to the soil, provided 
it contains a sufficient amount of constant moisture. 
Tsugas are not difficult to transplant. Prop. by seeds 
sown in spring and by grafting on Z. Canadensis, 
The varieties and the Japanese species are also raised 
from cuttings. See also Conifers, Abies and Piccu for 
cultivation. 
The genus contains 7 species, natives of N. America, 

E. Asia and the Himalayas. Tsuya is closely allied to 
Abies and Picea and differs little in the structure of the 
fis.; the cones are very similar to those of the larch, but 
the Ivs., though much like those of Abies in their out- 
ward appearance, are very different in their internal 
structure from all allied genera, since they have a 
solitary resin-duct situated in the middle of the leaf 
below the fibro-vaseular bundle. The light, soft, brittle 
and coarse-grained wood is not durable and not much 
valued except that of 7. Mertensiana, which is harder 
and more durable, and that of JZ. Sieboldi, which is 
esteemed in Japan for its durability. The bark is rich 
in tannin and that of 7. Canadensis is extensively used 
for tanning leather. 

Tsuga Canadensis should be called “Hemlock Spruce,” 
but in common speech it is usually alluded to as "Hem- 
lock.” The “Hemlock” of the ancients is a poisonous 
umbelliferous herb described in this work as Conium 
maculatum, 
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2591. A spray of Hemlock Spruce (> ?:;). 

1. Siéboldi, Carr. (7. Avardgi, Koehne). Tree, at- 
taining 90 ft., with spreading slender branch branch- 
lets pale yellowish brown, somewhat glossy, with red- 
dish leaf-cushions: Ivs. linear, usually broadest at the 
apex, emarginate, grooved and glossy dark green above, 
with 2 whitish lines beneath, 44-34 in. Jong: cone ovate, 
1-11, in. long, the peduncle exceeding the bud-scales:. 
bracts bifid. Japan. G.F. 10:492.— Var. nana. Endl. 
Dwarf busby form, with short branchlets and very 
short crowded leaves. 

2. diversifolia, Mast. (Abies diversifolia, Maxim.). 
Tree, very similar to the preceding, chiefly distin- 
guished by the reddish brown pubescent branches: lvs. 
linear, emarginate or obtuse, shorter and narrower, 
broadest atthe middle or toward the base: cone smaller, 
14-%4 in. long: peduncle not exceeding the bud-scales; 
bracts truncate, crenulate, not or slightly bifid. Japan. 
G.F. 6:495; 10:493. 

8. Caroliniana, Engelm. CaArotina Hemuock. Tree, 
attaining 70 ft., of more compact habit and with darker 
green foliage than the following: young branchlets 
light reddish brown, finely pubescent or almost gla- 
brous: lIvs. linear, obtuse or emarginate, dark green 
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and glossy above, with 2 whitish lines beneath, ?3-%4 in. 
long: cones oblong, 1-]¥¢ in. long, peduncled; scales 
oblong. Va. to S.C. S.S. 10:604. G.C. IL, 26:780. 
G.F. 2:269.—More graceful than the next. 

4. Canadénsis, Carr. (Abies Canadénsis, Michx.). 
Common Hemuock. Fig. 2591. Tree, attaining 70 and 
occasionally 100 ft.: young branchlets yellowish brown, 
pubescent: lvs. linear, obtuse or acu ish, dark green 
and obseurely grooved above, with 2 whitish lines be- 

Y cones ovoid, 1.-%4 in. long, pe- 
duncled; scales almost orbicular. New Brunswick and 
Wis., south to Ala. S.S. 10:603.—The Hemlock Spruce 
yields the lumber most commonly used in the East for 
framing and clapboarding of buildings. It is not used 
for finishing lumber. A number of garden forms have 
been raised; the following are the most important: 
Var. albo-spica, Nichols. Tips of the young branchlets 
creamy white. Var. compacta, Sénécl. (var. compdcta 
nana, Beissn.). Dwarf conical pyramid with numerous 
short branchlets clothed with small leaves. Var. glo- 
bosa, Beissn. (var. globuldris erécta, Kunkler). Dense, 
globose, much branched form with numerous upright 
branches nodding at the ends. Var. gracilis, Gord. 
(var. microphylla, Hort.). Slow- growing form with 
slender sparingly ramified branches, spreading and 
more or less drooping at the ends: lvs. very small, 
about 14 in. long. Var. nana, Carr. Dwarf and de- 
pressed form with spreading branches and_ short 
branchlets. Var. parvifolia, Veitch. Lvs. very small, 
144 in. long or shorter: branchlets closely set and nu- 
merous. Var. péndula, Parsons (var. Sdrgenti péndula, 
Hort., var. Sargentiana, Kent.). Flat-topped form with 
spreading branches and drooping branchlets. Gn ‘ 
p. 363; 39, p. 81. M.D.G. 1900:367, 368, 491. Very dis- 
tinct and desirable form. 

5. Mertensiana, Carr. (JZ. heterophylla, Sarg. T. Al- 
bertidna, Sénécl.). Tree, attaining 200 ft., with short 
slender usually pendulous branches forming a rather 
narrow pyramidal head in older, but rather broad in 
young trees: young branchlets pale yellowish brown, 
pubescent: lvs. linear, obtuse or acutish, distinctly 
grooved and dark green above, with 2 white lines below, 
1,-34 in. long: cones oblong-ovoid, sessile, 34-1 in. long; 
scales oval, slightly puberulous outside. Alaska to 

Calif., west to Mont. S.S. 10:605. G.C. III. 12:11. 

6. Hookeriana, Carr. (7. Mertensidna, Sarg., not 
Carr. V. Pattonidna, Sénécl. L. Hezlii, Carr. Abies 
Williamsoni, Newb. Hesperopetce Pattoniana, 
Lemm.). Tree, attaining 100 and occasionally 150 ft., 
with slender pendent branches usually forming an open 
pyramid: young branchlets light reddish brown, pubes- 
cent, usually short and upright: lvs. spirally arranged 
around the branches, linear, usually curved, acutish, 
mostly rounded or keeled, rarely slightly grooved above, 
light bluish green or pale bluish white, with whitish 
lines on both sides, %-1 in. long: cones eylindric-ob- 
long, usually violet- purple before maturity, brown 
when ripe, 2-3 in. long: scales obovate, puberulous out- 
side. Brit. Col. to Calif., west to Mont. 8.8. 10:606. 
G.C. III. 12:10; 13:659; 21:150, 151. G.F. 4:380; 10: 
6, 7. R.H. 1870, p. 21. Var. argéntea, Beissn. Foliage 
bluish white. 

T. Brunonidana, Carr. (T. dumosa, Sarg.). Tree, attaining 
120 ft.: lvs. narrowly linear, acutish, 14-144 in. long, with sil- 
very white lines beneath: cone 1 in. long. Himal. G.C. II. 
26:73, 501.—T. Dovglasii, Carr.=Pseudotsuga Douglasii. 

ALFRED REHDER. 
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TUCKER, LUTHER (Plate XLI), born at Brandon, 
Vt., May 7, 1802, was the founder of “The Horti- 
eulturist ”and the proprietor of that valuable and unique 
magazine during the period of its greatest glory—from 
July, 1846, until the autumn of 1852. The statement, on 
page 501 of this Cyclopedia, that the younger Downing 
“founded ‘The Horticulturist,’” is inexact, he having 
been the salaried editor, while the enterprise was 
Tucker’s alone. To Downing, nevertheless, belongs all 
the credit for the great and distinguished interest and 
value of the magazine, as he conducted it according to 
his own ideas, with which the proprietor never inter- 
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fered, the latter having indeed enough to do in putting 
it before the public with enterprise and vigor. It was 
issued simultaneously in Albany, Boston, New York 
and Philadelphia, with 22 special agencies at other points, 
including what was then the distant western town of 
Cleveland, Ohio, as well as Hamilton and Cobourg in 
“Canada West.” Luther Tucker also founded, at Roch- 
ester, N. Y., October 27, 1826, the first daily paper pub- 
lished west of New York, “The Advertiser,” which ig 
still, under a slightly extended name, an influential 
journal; also at Rochester, January 1, 1831, *The Gene- 
see Farmer,” a weekly, the first agricultural periodical in 
the world written directly from the standpoint of prac- 
tical experience. It has undergone some changes in 
name, as its scope extended far beyond the Genesee 
valley, and bas been published in Albany since January, 
1840, being now called “The Country Gentleman.” This 
is one of the ten American agricultural periodicals that 
were started before 1850 and outlived the nineteenth 
century, the others being these: “Maine (Kennebec) 
Farmer,” 1839; “American (Boston) Cultivator,” 1839, 
“Southern Planter,” 1840; “Massachusetts Plowman,” 
1841; “Prairie Farmer,” 1841; “American Agriculturist,” 
1842; “Southern Cultivator,” 1843; “Indiana Farmer,” 
1845; “Rural World,” 1848; “Ohio Farmer,” 1848. It is 
now (1901) published by a son and a grandson of the 
founder. Mr. Tucker was the descendant of a long line 
of landowners. The first of the name of whom any- 
thing is known was granted arms, and it is believed 
estates, by William the Conqueror, and his descendants 
in the direct line down to the subject of this note were 
uniformly, both in England and in the American colo- 
nies and states, country gentlemen and cultivators of 
the soil. Strong rural tastes came to Luther Tucker as 
an inheritance, and his conception of a happy and well- 
spent life was a life as much as possible in the open air 
and devoted to the advancement of agriculture and its 
allied arts and the amelioration and refinement of the 
condition of all classes of country residents, from the 
proprietor to the humblest laborer. It was, therefore, 
natural that he should be deeply interested in the New 
York State Agricultural Society, which he found at a 
low ebb on his coming to Albany, and of which, only a 
year later, he was the chief reorganizer, getting on foot 
the long series of annual fairs beginning in 1841 and 
still continued. He served the society without any 
compensation or even reimbursement for his own ex- 
penses, for eleven years. The society then presented 
him with a handsome table service of silver, and 
adopted resolutions (afterwards reénacted at the time 
of his death) to the effect that the great success of the 
early fairs, paving the way for those that followed, was 
chiefly due to his unremitting exertions. He died at 
Albany, after a short illness, January 26, 1873. 

GILBERT M. TUCKER. 
TULIP. See Tulipa. 

TULIPA (originally from Persian toliban,turban; which 
the inverted flower resembles). Zilidceew. Tuuip. Plate 
XLV. Bulb tunicated, the outer tunic often hairy or 
woolly on the inner face: stem 3-30 in. high, usually 
1-fld., rarely 2- 3- or 4-fld.: Ivs. linear or broad: fis. 
erect, rarely nodding, showy; perianth deciduous, cam- 
panulate or slightly funnel-shaped; segments distinct, 
often spotted or blotched at base, without pitted necta- 
ries; stamens 6, hypogynous, shorter than perianth- 
segments; filaments longer or shorter than anthers, 
attenuate or filiform; anthers dehiscing laterally: ovary 
sometimes narrowed at collar, rarely into a distinct 
style; stigmas adnate: seeds numerous, flat. Differs 
from Fritillaria in the absence of nectariferous pits and 
usually erect (never pendulous) fis., and from Erythro- 
nium in its erect, broader perianth-segments, erect fis., 
and usually 1-fld. stems. Native of Oriental countries, 
Siberia, Asia Minor, China and Japan, and naturalized 
in the Mediterranean countries of Europe. The genus 
now includes 83 species, only about half of which are 
in cultivation at present. The latest monograph is 
Baker, in “Gardeners Chronicle,” for 1883. Solms-Lau- 
bach is the leading authority on the history of the gar- 
den Tulips (see his *Weizen und Tulpe, und deren Ge- 
schichte,” Leipzig, 1899). See Burbridge, (in. Sept. 22, 
1900. 
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Cultivation. —The produetion of large, perfect flowers 
depends entirely upon a large supply of fibrous roots. 
Size of bulbs is not nearly so important: a large bulb 
cannot offset a deticiency of roots. 7 

For outdoor cultivation the bulbs should be set in 
September to November in New York. T hey should be 
planted before hard freezing weather comes. The soil 
should be a sandy loam, well worked to a depth of at 
least 12 inches, and enriched with leaf-mold and well- 
rotted cow manure. Fresh manure of any kind should 
never be used near bulbs of any sort. On heavier soils 
Tulips can be successfully raised if extra eare is given 
to insure perfect drainage. Drainage is important under 
all conditious. The bulbs will never prove satisfactory 
in low, wet situations, and if there is daiieer from 
standing water it is best to raise the beds several inches 
above the surrounding ground. 

Plant the bulbs 4 inches deep (to the bottom of the 
bulbs) and from 4 to 5 inches apart, depending upon the 
size of the plauts. A handful of sand under each bulb 
is recommended in soils that do not already possess a 
preponderance of this material. The cushion of sand 
allows the water to drain away rapidly and at the same 
time insures the presence of an easily penetrable me- 
dium for the young roots. Care should be exercised to 
place all the bulbs at the same depth, as otherwise they 
will not all bloom at the same time. When the ground 
begins to freeze, cover the beds to a depth of several 
inches with leaves, dry forest litter or other light ma- 
terial. After danger of heavy fro is past in spring 
the beds should be uncovered, and if the work of prep- 
aration and planting has been well done the ‘Tulips will 
require little or no further care. In England many of 
the beds of choice and de te varieties of Tulips are 
protected when in flower from heavy rains and hot sun 
by means of light cloth screens, and are thus kept in 
good condition for some time. 

For pot culture, a mixture of fine garden loam, two 
parts to one of well-rotted manure (cow manure com- 
posted for two years is best), mixed with enough clean 
sand to make the mass easily friable, is most suitable. 
If no loam is obtainable and a heavier-garden soil must 
be used, one part of the latter will be sufficient, in 
which case the addition of an equal proportion of leaf- 
mold will be advantageous. From 3 to 5 bulbs, accord- 
ing to size, to a 5-inch pot are effective. Fill the pots 
lightly and press the bulbs into the soil, thus bringing 
the base in close contact with the soil particles. Cover 
the bulbs to the tip and press the soil firmly all around. 
Water once freely and cover the pots entirely with soil, 
leaves or litter, so that they will be out of reach of 
frost, or place them in a dark cold (not freezing) cellar 
or room until the bulbs have become well rooted, which 
under ordinary conditions will require five or six weeks. 
When the pots have become well filled with roots—tne 
more the better—they are ready to be brought into the 
house. For the first few days at least the tempera- 
ture should be moderate and even, and the atmosphere 
not too dry. Water freely but not to excess. Some of 
the varieties—especially the white thin- petaled ones— 
are said to resent over-watering very quickly. If raised 
in living rooms greater care is necessary, as the atmos- 
phere of a living room is drier than that of a green- 
house. On cold niguts the plants should be removed 
from exposed places where they are liable to freeze, and 
when the flowers appear they should not be allowed to 
stand in the direct rays of the sun shining through a 
window. Many of the handsomest flowers are thus 
easily burned and wilted. Practically all of the early 
single varieties are adapted to pot culture, especially 
the Due van Thols when well rooted; otherwise they are 
extremely unsatisfactory. For a succession, pot every 
week or 10 days from September to December or pot 
early and bring into the house at fortnightly intervals. 
In potting avoid caking soil beneath the bulbs. 
Many of the early single varieties are adapted to 

waterculture. For this purpose use ordinary “hyacinth ” 
glasses and select only well-formed, solid, perfect bulbs 
of fair size. Use rain water, and put ina little char- 
coal to keep it pure. The bulbs must he placed so 
that the base is just in contact with the water—not 
immersed in it. Place them in a dark closet for 10 days 
or a fortnight until the bulbs have become well rooted, 
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then give them plenty of light and air. Avoid gaslight 
as much as possible, and in cold weather protect them 
from freezing. 

Propagation,—Tulips may be increased by the side 
offsets, but these are not as constant as new bulbs 
produced within the outer tunies by means of cut- 
ting the old bulbs. Fig. 2592 shows a section of a 
bulb with new inner bulb and outer offset in place. 
The new bulb is completely inclosed in a sac which 
afterwards becomes the outer dry, membranous tunie. 
The pubescence, if any, may be found on the inside 

2592. Three leafy bulb-scales from young bulb, exhibit- 

ing the homology of leaves and bulb-scales ( 14). 
At the right an old Tulip bulb, showing formation 

of new bulb within the old, and flower stem at- 
tached directly to root-crown, 

of this sac even in the earliest stages of growth. 
The new bulb is attached to the base of the fower- 
stem, immediately above the root-crown from which the 
former proceeds directly upward, Each new bulb-tunic 
(including the outer sac) is provided with a growing 
tip, which often extends above ground into a leaf, each 
one coming up within the other. Fig. 2592 shows the 
separated leafy bulb-seales, and indicates the homology 
of tunics and leaves. Sports among the offsets are at 
present mainly depended upon for the production of new 
varieties. These have been found susceptible to the 

“breaking” process, though perhaps slower to respond 
than the seedlings. Seed production is now practiced 
only in exceptional cases. The production of hybrid- 
ized varieties by crossing the old forms with some of 
the newly introduced species is very likely a probability 
of the near future. 

The Oviginal Lulip.—The origin of the garden Tulip 
seems to be lost beyond recovery. It is often said that 
our garden Tulips are derived from Lulipa Gesneriana, 
but this is an explanation which does not explain. It 
merely means that in 1753, the year which is usually but 
arbitrarily taken as the beginning of systematie botany, 
Linneus grouped all the garden Tulips he knew under 
the name of Lulipa Gesneriana. But the Tulips of that 
day had been cultivated for two centuries by Europeans, 
and previously for an indefinite period by the Turks, 
from whom, of course, we have no exact records, Fig. 
25 One might study wild Tulips in their native 
plac es and compare them with descriptions without 
being certain of the original form which the Turks 
brought from the wild, simply because of the lack 
of records at the beginning. It is necessary to have 
some scientific name for the gurden Tulips. The most 
one dare say is that the garden Tulips are chiefly refer- 
able to 7. Gesneriana and T. suaveolens, with the dis- 
tinct understanding that these names do not represent 
an original wild stock. 

Tulipa suaveolens requires explanation. This name, 
which dates from 1797, stands for a kind of Tulip dis- 
covered growing wild in southern Europe long before 
that date. There isno proof that itwas native; the proba- 
bility is that it had escaped from gardens and run wild. 
Tn 1799, it was distinguished from the other Tulips then 
known by the fragrance of the flowers, the earliness of 
bloom, slightly greater size and pubescent seape. From 
the early records it appears that there were fragrant, 
early-blooming flowers among the first Tulips received 
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from Turkey. This is one of the main reasons for 
believing that Z. suaveolens is not native to southern 
Europe. At all events it is clear that 7. suaveolens 
has played an important part in the evolution of the 
garden Tulip, the Due van Thol class being generally 
credited to this source. The distinctions between 7. 
suaveolens and Z'. Gesneriana given below are those of 
Baker, but they do not hold at the present day. It is 
impossible to refer any given variety with satisfaction 
to either type. Some writers have said that the leaves 
of 7. suaveolens are shorter and broader than those of 
1. Gesneriana, This char- 
acter also fails. All grades 
of pubescence are present. 
Some pubescent plants 
have long leaves and odor- 
less flowers. Others have 
short, glabrous leaves and 
fragrant flowers. 

For practical purposes it 
may be said that most of 
the common garden Tu- 
lips, at least the late-flow- 
ering ones, are 7. Gesner- 
iana, While many of the 
early-flowering kinds,e.g 
the Due van Thol class, 
are supposed to be derived 
from 7. suaveolens. It is 
impossible to press much 
nearer the truth, as botany 
is not anexact science and 
the prototypes of the old 
garden favorites cannot be 
known completely and pre- 
cisely. 

Barly History. — The 
first Tulip sceds planted 
by Europeans were sent or 
brought to Vienna in 1554 
by Busbequius, the Aus- 
trian ambassador before 
the Sultan of Turkey. 
Busbequius reported that 
he first saw the flowers in 
a garden near Constanti- 
nople, and that he had to 
pay dearly for them. After 
the introduction of seed to 
Vienna the Tulip became 
rapidly disseminated over 
Europe, both by home- 
grown seed and hy new 
importations from Turkey. 
In 1559 Gesner first saw 
the flower at Augsburg, 
and it is mainly upon his 
descriptions and pictures 
that the species 7. Ges- 
neriana was founded, One 
of the earliest enthusiasts 
was the herbalist Clusius, 
who propagated Tulips on 
a rather large scale. Fig. 
2593. He did not introduce 
the Tulip into Holland, 
but the appearance of his 
specimens in 1591 did 
much to stimulate the in- 
terest in the flower in that 
country. The best of Clusius’ plants were stolen from 
him, as the admirers of the Tulip were unwilling to pay 
the high prices he demanded, After this theft the prop- 
agation of the Tulip proceeded rapidly in Holland and 
the flower soon became u great favorite. The production 
of new varieties became a eraze throughout the Nether- 
lands, culminating in the celebrated “tulipomania” 
which began in 1634. The excitement continued for four 
years. Thirteen thousand florins were paid for a single 
bulb of Semper Augustus. Governmental interference 
was necessary in order to end the ruinous speculation. 
After the craze subsided, the production of varieties 
continued upon a normal basis, and has persisted 

2593. 

oldest pictures of Tulips. 

A sixteenth-century Tulip. 

From the work of Clusius published in 1576. 
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throughout the centuries in Holland, making that 
country the center of the bulb-growing industry of the 
world down to the present day. 

The introduction of the Tulip into England is credited 
to Clusius, about the year 1577. Tulips reigned supreme 
in English gardens until the beginning of the eighteenth 
century, when they were neglected by the rich for the 
many new plants from Amer For a while the Tulip 
was considered more or less of a poor man’s flower, 
though it has at no time been without many staunch 

admirers among the upper classes. 
With the Turks the nar- 

row acuminate flower-seg- 
ments were in favor, while 
western taste preferred the 
rounded form (Fig. 
2595). The Turks seem to 
have been satisfied with a 
preponderance of the reds 
and yellows, for in the 
first sowings of Turkish 
seeds the majority of the 
resulting blooms were of 
those colors. It thus came 
about that flowers so col- 
ored were considered com- 
mon and undesirable in 
the European gardens and 
all effort was directed to 
the production of the 
rarer white grounded va- 
rieties with finely and dis- 
tinctly marked _ stripes, 
those with a sharp bright 
red being the favorites. 
Indisputable evidence of 
this is seen in the old 
Holland “still-life” paint- 
ings of that time, where 
one finds none but the 
rarer forms represented 
(Solms-Laubach). All the 
early Tulips of direct 
Turkish origin had acute 
more or less narrow and 
reflexed segments. In- 
deed, among all the old 
engravings, including 
those of Pena and Lobel, 
1570, Clusius, 1576, Do- 
doens, 1578, and Besler, 
1613, no round -petaled 
forms are found. Besler’s 
work, “Hortus Eystetten- 
sis,” contains magnificent 
copper plates, the first in 
any book on plants. In 
some copies the plates are 
beautifully colored by 
hand. The 53 figures of 
Tulips in this grand work 
show how widely diversi- 
fied was this flower even 
at that early date. In this 
and in Parkinson’s “* Para- 
disus Terrestris,” 1629, 
many are figured with in- 
ner segments rounded and 

outer acute, but none vice 
versa (so far as could be 

seen), though that form is mentioned in the descrip- 
tions. The broad, rounded, erect-petaled forms were 
developed later, apparently first by the Dutch growers 
previous to and during the tulipomania, and produced 
wholly by selection. This ideal has prevailed down to 
the present time, for the narrow-petaled varieties are 
practically unknown among our common garden forms; 
so much so that the extreme typical one has been re- 
ferred to n separate species (JZ. acuminata, Fig. 2602). 
In the Dutch fields they are now known as “thieves, 
and are destroyed as soon as they make their appearance. 

Parrot Tulips became known towards the end of the 
seventeenth century. They were oftentimes considered 

One of the 
Same size as original plate. 
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to be monstrosities, and were pictured as sueh. Accord- 
ing to Sohns-Laubach, no traces of them are to be found 
in the old Dutch books. They were evidently developed 
by the French, who did not disdain the yellow and red 
forms, to which these belong, to such an extent as did 
the Hollanders. At one time they were made a separate 
species, 7. Purcica, and later said to be hybrids, by one 

author, between 7. aciwminata and sylvestris (iE. 8. 
Rand, Jr., 1873), by another between JV. Gesneriana 
and swceveolens (Mrs. Loudon, 1841). That the Parrot 
Tulips ave hybrids is perhaps true, but to state with 
certainty the parents seems impossible, for as early as 
1613, among the figures in Hortus Eystettensis, there is 
one which shows laciniation 
of the petals to a marked 
degree; sufficiently so, in 

fact, to be the original form 
from which this strain could 
bedeveloped. Besides, many 
of our garden varieties of 

to-day exhibit more or less 

laciniationu, so that it is 
probable that “Parrot” 
strains might be developed 
from them by simple selec- 
tion. 

Double Tulips seem to 
have made their appearance 
at an early date. In Hortus 
Eystettensis (1613), there 
are four forms figured, one 
of which, at least, seems to 
have been almost wholly 
made up of bracts, as it is 
shown entirely green and is 
described as being “wholly 
herbaceous and green.” The 
other three there figured 
are: one red, one yellow, 
and the other white with 
maroon borders. Solms- 
Laubach places the advent 
of double Tulips at a much 
later date, 1665, and gives 
as the first authentic record 
the account of © Zulipa lutea 
centifolia, le monstre jaune 
double.” Flowers with as 
many as 200 petals are men- 
tioned. A double form of 
“T. serotina” was known in 
1701, and at the beginning 
of the nineteenth century a 
double form of Z. sylves- 
tris was described. 

ARNOLD V. STUBENRAUCH, 

Tutip ButB CULTURE IN 
AMERICA.—From a com- 
mercial point of view the 
Tulip in this country has 
received but little consid- 
eration, Which is due to the 
fact that its cultivation has 
not been considered of suf- 
ficient financial importance 
to warrant the undertaking, 
and also to the very general opinion that the industry 
could not be made profitable excepting in Holland aud 
by the Dutch. There is a common notion that Dutch 
soil alone is adapted to the perfect development of the 
bulb, and that there is some secret process possessed 
by the Dutch alone which they will not under any cir- 
cumstances reveal. Nevertheless some of our early 
horticulturists and florists showed conclusively that the 
Tulip bulbs could be grown in Americaeven better than 
in Holland. 
The late David Thomas, of Greatfield, near Aurora, 

Cayuga county, N. Y., grew from seed some of the 
finest Tulips, both as regards size, colors and markings, 
ever shown in this or any other country at that early 
date, which was nearly sixty years ago. The writer re- 
members well seeing them on exhibition at the Aurora 

2594. The common contemporaneous garden Tulip. 
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Horticultural Society and the favor with which they 
were reecived by as critical and intelligent an audience 
as ever gathered around an exhibition table, 

The late Isaae Buchanan propagated the Tulip very 
suecesstully from offsets at his nursery in Astoria, L I; 
at about the same period, and exhibited the flowers at 
the first spring exhibition of the first New York Horti- 
cultural Society, carrying off the highest honors. 

Recent attempts in cultivating the Tulip in various 
parts of the country, particularly in the West, as an 
industry, have been quite successful, and the work only 
needs to be taken up systematically and cnergetically to 
Insure success, (See Washington.) ; 

The Tulip is not at all 
particular as regards soil. 
Jt will thrive in either sand 
or clay, but it ean be prof- 
itably grown only on a light 
sandy soil, as in such the 
bulbs increase more rapidly 
and are larger and more at- 
tractive in appearance, the 
skin being of a lovely red- 
dish brown, while those 
grown in a heavy soil are 
smaller and of a dirty brown 
color, Nearly all the soil 
on the Atluntie coast from 
Maine to Florida is admir- 
ably adapted to commercial 
Tulip cultivation, as is much 
of the upland soil from Vir- 
ginia southward, the light 
sand being almost identical 
with that of Holland, where 
the Tulip is almost exclu- 
sively grown, 

While the Tulip loves 
moisture, perfect drainage 

is requisite to success. The 
best results are obtained 
when the soil bas been 
made very rich for a pre- 
vious crop; it matters but 
little what,—some root crop 
being preferable. The hest 

manure is that from the 
cow-stall, which must be 
thoroughly rotted and 
evenly incorporated in the 
soil. Even though the soil 
be light and fine, it must be 
thoroughly worked before 
the bulbs are planted, whieh 
should be by the J5th of 
September. Plant the bulbs 
4 inches below the surface 
in beds 4 feet in width, the 
rows 6 inches apart and the 
larger or stock-bulbs 6 
inches apart in the rows. 
For propagation the largest 
and finest bulbs are always 
used, and selected by the 
dealers before filling orders. 

The sets can be planted 2 
inches apart in the rows, 

the space to be increased according to the size of the 
bulb. Upon the approach of winter the beds should be 
given a light mulch to prevent the ground freezing be- 
low the bulb. Not that the Tulip will not endure as 
much frost as any hardy perennial—for it will—but 
nearly all bulbs make certain preparations for spring 
flowers in winter, and when the soil around them is 
hard frozen this preparation cannot go on; consequently 
when growth starts in early spring it will be premature 
and feeble, and the result will be inferior flowers and a 
smaller increase. 
Upon the approach of spring remove the mulch; this 

is all the work that will be required, other than to keep 
the surface of the soil frequently stirred with a fine 
rake to keep down the weeds and prevent evaporation 
until the flowers appear. The beginning of bloom is the 
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all-important and critical period of the season’s work, 
when the florist’s arcana must be practiced but not re- 
vealed. The great secret in Tulip propagation is now 
open to the world, though not popularly understood. 

Propagation is effected by offsets, from the fact that 
varieties will not reproduce themselves from seed. The 
seed produces only “selfs” or Mother Tulips, which only 
break into variegated forms at long and uncertain peri- 
ods. Consequently the flowers must be cut away as 

2595. Round-petaled Tulips in a five-inch pot (1%). 

soon as they appear; if not, nearly the whole of the 
plant’s energies would go to the development of the 
seed,—nature’s method of reproduction, —and the bulbs 
produced would be small and with but few or no offsets. 
From nature’s standpoint the bulb is of consequence as 
a means of reproduction or perpetuation of the species 
only in case of failure of seed production. 

By cutting the flower-stems as soon as the flowers are 
sufficiently developed to show, there is no mistake as to 
variety, and the plant’s energies are wholly directed to 
reproduction by offsets which, from large bulbs, are 
freely produced. There is a great difference in varieties 
in this respect. The increase is not far from tenfold an- 
nually; that is, the parent bulb will produce that num- 
ber of offsets, which must be grown at least three years 
before they can be sold as first class. 

By the cutting of the flower-stems the plant’s period 
of development is materially shortened. The bulbs will 
mature at least four weeks earlier than the seeds would 
if permitted to mature. On Long Island the bulbs can 
be safely taken up and dried off within two weeks from 
the time the stems are cut. When the flowers are cut it 
will not do to leave them on the beds; they must be 
carried to some place where bulbs are not to be grown. 
If left upon the beds they will, as the Dutch say, “make 
the soil sick,” and sound, healthy bulbs cannot again be 
produced on it until after a suecession of grain and 
grasses. Tulips must not be returned to the same soil 
annually, a rotation of at least two other crops being 
necessary to the production of sound, vigorous bulbs. 
A hundred thousand salable bulbs can be grown on a 

single acre. They require three years from the sets. 
The first year double that number can be grown. The 
average yield or output will be 66,000 bulbs to the 
acre. 

in this country where land admirably adapted to the 
eultivation of Tulip bulbs can be had at not more than 
fifty dollars per acre, in comparison with land in Hol- 
land worth $5,000 per acre, the industry could be made 
a profitable one. cL . ALLEN. 
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It is a matter of great regret that the key used be- 
low is based upon a technical botanical character of no 
interest to the horticulturist, but it seems to be impos- 
sible to group the species according to the color and 
shape of the flowers. 

SUMMARY OF GROUPS. 

I. Outer bulb-tunie glabrous inside...Species 1-2 
Il. Outer bulb-tunie with a few appressed 

hairs inside towards the top..... Species 3-12 
Ill. Outer bulb-tunie with scattering appressed 

hairs all over inside....... See Species 13-20 
IV. Outer bulb-tunie pubescent inside, densely 

soataper ..-.. Bs Spee 
V. Outer bulb-tunic pilose ti Species 24-26 
TI. Outer bulb-tunice woolly at base inside. 

epercastter es hc te detos ebmnveke tase heuy oODEOES Apa 
VIL. Outer bulb-tunie everywhere woolly inside, 

re dalines Wiescate: Hears ous Siaies rsbadeve te eee eae Species 
Outer bulb-tunic always hairy at base in- 

side around root erown, and usually 
with a few scattering hairs above but 
sometimes without them.......... Species 37-42 

VII. 

INDEX. 

fulgens, 40. 
Gesneriana, 42. 
Greigi, 3. 

albo-maculata, 42. Hageri, 2. Persica, 8. L. 
Aleppica, 34. Kaufmanniana, 18. planifolia, 20. 
Armena, 24. Kesselringi, 15. platystigma, 25. 
australis, 38. Kolpakowskiana, 5. preecox, 35. 
Batalini, 30. Korolkowi, 17. pulchella, 6. 
Biebersteiniana, 33. Julia , retroflexa, 22, 
biflora, 31. lanata, 8. L. saxatilis, 16. 
Billietiana, 19. Leichtlini, 36. spathulata, 42. 
earinata, &. linifolia, 28. Sprengeri, 12. 
Clusiana, 32. Lorteti, 34. Strangewaysiana, 
Dammanni, 23. Lownei, 27. 42. 
Didieri, 20. lutescens, 20. suaveolens, 37. 
Dracontia, 42. Lycica, 34. sylvestris, 10. 
Eichleri, 4. macrospeila, 41. violacea, 7. 
elegans, 13. maculata, 14. viridiflora, 39. 

acutifolia, 20. montana, 29 

acuminata, 21. 
alba, 20. 

flava, S. L. Mauriana, 20. vitellina, 9. 
fragrans, 1. Maximowiczii, 26. 

Group I. Outer bulb-tunie glabrous inside. 
A. Perianth yellow, flushed with green 

OULSTUE: cu 8 gc 2 ena nla ea eenle a hieere waeee 1. fragrans 
AA. Perianth crimson tinged with yellow C 

OUESTDEL co ckicicvsminem sie aues pale spas aes 2. Hageri 

1. fragrans, Munby. Height 6-12 in.: proper lvs. 3, 
crowded at middle of stem, linear or lorate: fils. yellow, 
greenish outside; peri- 

Avni: 
\ YY) 

\ 

anth funnelform - cam- M, vA" panulate, 1-124 in. long, 

ami 
—~ 3 in. across, slightly fra- 

grant; segments all 
acute; tilaments bearded 
at base: ovary slightly 
narrowed at collar; stig- 
mas small. Algeria. Gn. 
45:965. — Allied to 7. 
sylvestris, differing in 

position of the leaves 
and segments uniformly 
wide. 

2. Hageri, Held. 
Height 6 in.: Ivs. 4-5, 
lorate acute, not undu- 
late: fls. chiefly red, 
about 2 in. across; peri- 
anth broad-campanulate. 
1% in., inodorous; seg- 
ments acute, red, with a 
large, green or purple- 
black basal bloteh mar- 
gined with yellow; sta- 
mens purple-black;_fila- 
ments linear, bearded 
at base: ovary narrowed 
at collar; stigmas small. 
Hills of Parnes range in 
Attica. B.M. 6242. F. 
1877:169. 

2596. The open spreading form 

of Tulip (X }4). 
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Group II. Outer bulb-tuniec with a few appressed hairs 
inside towards the top. 

A. Stem pubescent, 
B. Les. blotched with linear 

chestnut-brown spots: fila- 
ments not bearded at base. 3. 

BB. Luvs. nol blotched: filaments 
bearded at base.... 0... 000. 4. 

AA. Stem glabrous (L. Holpakouw- 
skiana sometimes obscurely 
pubescent). 

B. Luvs. ovate or broadly lanceo- 
late. 

c. Filaments bearded at buse. 5. Kolpakowskiana 
6. pulchella 
7. violacea 

cc. Filaments not bearded.... 8. carinata 
9. vitellina 

BB. Les. linear or linear-lanceo- 
late. 

co. Filaments bearded at base.10. sylvestris 
co. Filaments not bearded ....11. Ostrowskiana 

12. Sprengeri 

Greigi 

Eichleri 

3. Greigi, Regel. Height 2-8 in.: lvs. usually 4, 
obseurely downy, much undulate toward cartilaginous 
border: perianth campanulate, 3-3!% in. 
long, 5 in. across, spreading abruptly from 
about the middle, bright crimson with a 
large dark basal blotch, margined with 
yellow; segments uniform, obovoid, cus- 
pidate or emarginate; anthers yellow; fil- 
aments black, glabrous: ovary narrowed 
at collar: stigmas yellow, twice as broad 
as neck of ovary, reflexed. Turkestan. 
BLM. G1i7. FCB. 212220 F. 1876:217.— 
Early-blooming. 5 

4. Eichleri, Regel. Height 6 in.: lvs. 
12-15 in. long, lanceolate acuminate, mar- 

gins plane and 
smooth: peri- 
anth broadly 
cam panulate, 2- 
15-3l in.across, 
deep scarlet 
with a_ broad, 
cuneate, dark 
violet - blue ba- 
sal blotch mar- 
gined with yel- 
low; segments 
rounded at top 
with a mucro; 

Georgia in Asia. B.M. 6191. 
F. 1877: 169. — Allied to 
Greigi. 

5. Kolpakowskiana, Regel. 
Height 12 in.: lvs. 3-4, ob- 
securely ciliate on margin: 
bud nodding: perianth cam- 
panulate, 2-2%% in. long, 4% 
in. across, faintly scented, 
varying from bright scarlet 
to bright yellow, typically red 
with a faint yellow-black 
blotch at base; segments ob- 
long, acute, the outer spread- 
ing away from the inner as 
the flower expands; anthers 
dark purple: ovary large, 
stout: stigmas large, crisped. 

Turkestan and Central Asia, 1877. B.M. 6710. Gn. 60, 

p. 182.~A near ally of 7. Gesneriana, which it bids fair 
to rival in beauty and variability under cultivation. 

6. pulchélla, Fenzl. Height 4 in.: lvs. 2-3, crowded 
and spreading close to the surface of the ground, chan- 
neled, obscurely ciliate on edges: perianth funnelform, 

erect, 1-144 in. long, 24% in. across, bright mauve-red 

118 

2597. 
(X%), 

A Darwin Turnip 

See No. 42. 

2598. Acute-petaled style of 
anthers violet- Tulip (x44). 
brown;  fila- 
ments black; stigmas very 
thick, undulate, pale yellow. 
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above, passing downward into a slaty lilac without any 
dark-colored blotch, but bright yellow at base; segments 
all acute, densely pilose at base; filaments linear: ovary 

Alpine re- 
clavate: stigmas less than ovary-diameter, 
gion of Cilician Taurus, 1877. 
B.M. 6304.—A dwarf species 
near to 7. Hageri. 

7. violacea, Boiss. & Buhse. 
Less than 12 in. high: lvs. 3-5, 
crowded: perianth campanulate 
with a contracted base, 14g in. 
long, 2 in. wide, fragrant, typi- 
cally bright mauve-red or rosy 
crimson flushed with purple, 
varying to white with a slight 
flush of red outside, with a 
large brown or black basal 
blotch, usually bordered with 
white; segments uniformly ob- 
long, subacute; stamens black 
or purple; stigmas small. Per- 
sia. Int. to cult, 1890. B.M. 
7440. G.M. 39:390. — Allied to 7. 
Hageri and pulchella. 

8. carindta, Hort. Krelage. 
Lvs. 3, not crowd- 
ed, as long as f1.- 
stalk, slightly un- 
dulate, slightly 
ciliate on edge 
near base; peri- 
anth open-campa- 
nulate, 3 in. long, 
dark scarlet, 
tinged with green 2599. A Parrot Tulip — 
just above and Tulipa Gesneriana, var. 

blending into a Dracontia (x %). 
bright yellow ba- 
sal blotch; segments acute, cuspidate ; 
stamens yellow: ovary prismatic: stig- 
mas white, not undulated. Habitat un- 
known. Vars. rubra and violacea, Hort., 
are offered. 

9. vitellina, Hort. Lvs. 4, not crowded, 
as long as fl.-stalk, not undulated, thinly 
ciliate on edge: pedunele slightly tinged 
with red near fl.: perianth campanulate, 
2 in. long, sulfur-yellow, no basal blotch; 
inner segments rounded, outer acute; 
filaments yellowish white; stigmas not 
undulated. — Said to be “hybrids be- 
tween 7. suaveolens and 7’. Gesneriana.” 
It is one of the “Cottage Garden” Tulips, 
a class of old-fashioned Tulips which 

have been preserved from oblivion in the gardens of 
the poor. Attempts have been made recently to restore 
them to popular favor. Well worth attention. 

10. sylvéstris, Linn. Fig. 2691. Height 9-15 in.: Ivs. 
usually 3, at base of scape, channeled, linear-lorate: 
peduncle sometimes 2-fld. in cultivation: bud nodding; 
perianth funnelform-campanulate, 14-2 in. long, yel- 
low; segments all acute, inner narrower: ovary bladder- 
form (narrowed at collar): stigmas smaller than ovary- 
diameter, yellow. Said to be native in England and 
widely so in Europe.—In cultivation as 7. Floventina 
and 7. Florentina, var. odorata. 

1l. Ostrowskiana, Regel. Height 12 in.: Ivs. 3, flat, 
ciliate on edge: perianth open-campanulate, 2-3 in. 
across, non-odorous, scarlet with small brown basal 
spot, margined with yellow at top; segments tapering 
at base and top; filaments dark wine-red: ovary pris- 
matic, white striped with green, red near top: stigmas 
equal to ovary-diameter, scarlet. Introduced from 
Turkestan in 1881. B.M. 6895. Gn. 45:965.—Allied to 
T. Oculus-solis. 

12. Spréngeri, Baker. Height 10-18 in.: lvs. 4, close 
together, long, linear-lanceolate, stiff: peduncle wiry, 
tinged with deep red under fl.: perianth open-campanu- 
late (star-shaped), 2 in. long, bright scarlet with a 
somewhat dull brown basal blotch margined all around 
with dull orange-yellow, all blending into one another; 
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segments all oblong-ovate and cuspidate; filaments red- 
dish brown: ovary pyramidal, reddish: stigmas equal 
to narrow collar. Hab. (2). Imported by Dammann & 
Co., of Naples, in 1894. Gn. 56:1251. Gt. 44:1411. 

TULIPA 

Group Ill. Outer bulbd-tunie with scattering appressed 
hairs all over inside. 

A. Stem pubescent (T. macrulata 
finely so and sometimes gla- 
brous). 

B. Perianth usually bright ved 
with a yellow basal blotch...138. 

BB. Perianth orange-scarlet or red, 
with a dark brown, purplish 
or bluish black basal blotch 14. maculata 

AA, Stem glabrous. 
B. Lower les. lorate or linear- 

LGM CCOUCTEL s wernd lence Bocas ieee 15. Kesselringi 
BB. Lower lus. lanceolate or 

broadly so. 

elegans 

ce. Filaments bearded at base..16. saxatilis 
ec. Filaments not bearded. 

Db. The perianth segments all 
rounded at top ........5. 17. Korolkowi 

pp. The perianth segments all 
COE OF 108 65 oes capes xe 18. Kaufmanniana 

ppp. The inner perianth  seg- 
ments rounded: outer 
CUTE OE LOD sivesiaters-ccadoreie ss 19. Billietiana 

20. Didieri 

13. élegans, Hort. Height 12-18 in.: lvs. 3-4, below 
middle of stem, lorate-lanceolate, finely ciliate upon 
upper face: perianth campanulate, 3-3% in. long: seg- 
ments uniform, narrowed gradually to a very acute 

2600. A pan of Murillo Tulips, one of the few double 

varieties that are really desirable (x 14). 

point; anthers violet; filaments glabrous; stigmas 
larger than ovary-diameter, yellowish.—Known in gar- 
dens only. Krelage catalogues a variety as ‘Cottage 
elegans picotee,” which has larger lvs. and white Howers 
edged with rose, and without basal blotch. “Frobably 
a hybrid between Z. acuminata and suaveolens.” 

14. maculata, Hort. Height 12-18 in.: lvs. 344, lorate- 
lanceolate: perianth campanulate, 2-2% in.; segments 
obovate, cuspidate, very wide beyond middle; anthers 
purple; filaments glabrous; stigmas small.—"A well- 
marked garden race” (Baker). 

15. Késselringi, Regel. Lvs. 4-5, crowded at base 
of stem, lorate-lanceolate, channeled: peduncle some- 
times obscurely puberulent: perianth campanulate, 1%-2 
in. long, bright yellow, flushed with red and green out- 
side; inner segments subobtuse, outer acute; stamens 
bright yellow; filaments glabrous; stigmas not equal 
to ovary-diameter. Turkestan. B.M. 6754. 

16. saxatilis, Sieber. Height 12 in. or more: stem 
usually branched low down and bearing 2 fis.: lvs. 
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usually 3, sometimes lowest 12 in. long: perianth ob- 
long-funnelform, 2-2%4 in. long, 3 in. across, light 
mauve-purple, at base bright yellow; segments pubes- 
cent at base, inner obovate, outer oblong; anthers 
blackish ; filaments bright yellow: ovary prismatic: 
stigmas small. Crete, 1878. B.M. 6374. Gn. 56:1234. 

17. Korolkéwi, Regel. Height 6-9 in.: lvs. 2-3, fal- 
eate, margin crisped: perianth campanulate, red, with 
a distinct black basal blotch; inner segments oblong, 

outer obovate ; filaments lanceolate; stigmas small. 
Turkestan, 1875. 

18. Kaufmanniana, Regel. Less than 12 in. high: lvs. 
2-3; perianth subcampanulate, 2-3 in. long, 246-4 in, 
across, bright yellow in original form, tinged with red 
outside, without basal blotch; in cultivation very vari- 
ble in color and nearly always with a deep yellow ba- 
sal bloteh ; anthers lemon-yellow, linear; filaments 
bright orange, linear flattened: ovary pyramidal: stig- 
mas small in cultivated form, but described as large. 
Turkestan, 1877. B.M. 6887. 

19. Billietiana, Jord. & Four. Lvs. 3-4, undulate, not 
ciliate on edge: perianth open-campanulate, 2 in. long, 
3% in. across, inodorous, bright yellow, flushed with 
searlet-pink, especially outside, with obscure basal 
blotch striated with blue-black lines; anthers dark 
gray or blackish; filaments yellow, with dark striations: 
ovary narrowed at collar: stigmas light yellow, very 
large and ecrisped. Savoy, Italy. B.M. 7253. G.M. 
38:311.—One of the late Tulips. 

20. Didiéri, Jord. Height 12-18in.: lvs. 3-4, undulate, 
acuminate: perianth campanulate, 2-2} in. long, 4% in. 
across, bright crimson, with purple basal blotch margined 
with yellow or yellowish white; outer segments reflexed; 
stamens same color as basal blotch: ovary narrowed at 
collar: stigmas larger than collar- diameter, white. 
Savoy, Italy and Alps. B.M.6639.—Var. Mauriana, Jord. 
Lvs. narrower, slightly undulate: perianth brilliant red, 
with wide yellow blotch. Var. planifolia, Jord. Stem 
slender: lvs. narrow, not undulated: perianth deep red, 
faintly marked with yellowish red or blackish blotch. 
Var. acutifolia, DC. <A cultivated form: peduncle 5-8 
in. long: lvs. oblong-lanceolate. Var. alba, Krelage. 
Peduncle stiff, mottled with red: perianth light lemon- 
yellow, or white tinged green outside, basal blotch lim- 
ited to a few dark striations; filaments same color as 
flower. Var. lutéscens, Krelage. Lvs. 3, slightly fal- 
cate: perianth light yellowish white streaked with red, 
with a bluish violet, dark basal blotch; filaments col- 
ored like spot. 

Group IV. Outer bulb-tunie pubescent inside, densely 
so at apex. 

A. Perianth segments very long, linear 
CHM COUMARGIC§ «ac ceneavnle teas 21. acuminata 

AA. Perianth segments oblong, all wuni- 
form and acuminate .........0005 22. retroflexa 

Perianth segments all narrowly ob- 
long; inner acute, outer rounded a 
ESLOD Lirocseis 372 ai salen Mate eeahaeens ieksus at 23. Dammanni 

21. acuminata, Vahl. Figs. 2602, 2603. Height 12-18 
in.: lvs. 4, lowest lanceolate, all undulated at margins: 
peduncle shining: perianth very open, light yellow 
splotched with red lines; segments sometimes 4% in. 
long, less than % in. wide, with edges rolled in; sta- 
mens yellow; filaments flattened, glabrous: ovary pris- 
matie: stigmas very large, yellow, not undulated. 

Turkey (7). 

22. retrofléxa, Hort. Lvs. long-lanceolate, sometimes 
linear-lanceolate, slightly ciliate on edge, otherwise 
glabrous: peduncle somewhat shining: bud nodding; 
perianth open funnelform-campanulate, yellow, a shade 
darker at base—a trace of a very obscure basal blotch; 
segments uniform in width, linear-lanceolate acumi- 
nate, twisted, with undulated edges; stamens yellow; 
filaments flattened, glabrous.—A supposed garden hy- 
brid between Z. Gesneriana and acuminata. 

23. Dammanni, Regel. Height 6 in.: lvs. 4, placed 
whorl-like at middle of stem, linear-lanceolate, recurved, 
obseurely bristly, ciliate on margin, otherwise glabrous: 
peduncle glabrous: perianth spreading, star-shaped, 
purplish or reddish with an oblong-lanceolate black 
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bloteh without yellow border; 

long; filaments filiform, glabrous; stigmas broader 
than ovary-diameter. Mt. Lebanon. 1889. Gt. 38:1300. 
—Allied to Z. linifolia and Marimowiezti. 

segments narrowly ob- 

Grove V. Outer bulb-tunic pilose inside. 

A. Lower lus. lanceolate, 
B. Les. slightly or not at all un- 

RIG asco a Meals Siulog mine Ree 2+. Armena 
BB. Les. very much undulated. 5. platystigma 

aa. Lower lus. linear ...... haere ees 26. Maximowiczii 

24 Arména, Boiss. Lys. 5, crowded at base of stem, 
faleate, glaucous and glabrous, slightly undulated, long, 
ciliate on edge all around, longer than fl.-stalk: pedun- 

cle glabrous, finely dotted, 
perianth open campanulate, 
slightly sweet-scented, 2 in. 
long, dark scarlet with black 
basal bloteh margined all 
around with yellow; inner 
segments rounded, outer 
acute; anthers purple; fila- 
ments flattened, black, not 
bearded. — This species is 
referred by Baker without 
hesitation to 7. Gesneriana, 
but the plants in the trade 
as T. Armena differ as indi- 
cated above. 

25. platystigma, Jord. 
Height 18 in.: stem slen- 
der, glabrous: Ivs. 3-4, very 
much undulated: peduncle 
glabrous: perianth campan- 
ulate, 2 in. long, violet- 
scented, magenta-red; seg- 
ments obovate-oblong; claw 

blue tinted with a yellow 
spot inthe middle; filaments 
not bearded: anthers violet- 
colored: ovary prismatic: 

2601. Tulipasylvestris,known 
also as T. Florentina, var. 
odorata (X14). 

stigmas very large and undulated. France. 

26. Maximowiczii, Regel. Lvs. erect: peduncle gla- 
brous: perianth crimson, with a black basal blotch; 
segments obtuse, ending in a short, sharp point; an- 
thers light purple; filaments linear, not bearded. East- 
ern Bokhara, 1889. Closely allied to 7. lin/folia, from 
which it differs in having outer bulb-tunie hairy at apex 
(not woolly), erect lvs. and sharp-pointed perianth-seg- 
ments. Gt. 38:1307. G.C. IIL. 19:757. 

Grove VI. Outer bulb-tunic woolly at apex inside. 
A. Filaments bearded at base.......ecees 27. Lownei 

AA, Filaments not bearded. 
B. Perianth crimson or scarlet, with a 

distinct basal blotch.........64 ....28. linifolia 
29, montana 

BB. Perianth yellow,without basal blotch.30. Batalini 

27. Léwnei, Baker. Height 2-4 in.: stem glabrous, 
sometimes 2-headed: lvs. 2, lanceolate, acuminate, fal- 
eate, glabrous: peduncle slender, glabrous: bud slightly 
nodding; perianth funnelform, small, white with a 
bright yellow basal blotch, tinged outside with light pur- 
ple or purplish pink, inner segments wider; stamens 
yellow: ovary narrowed at collar: stigmas very small. 
Mts. of Syria and Palestine, 1874. 

28. linifolia, Regel. Stem somewhat shining, some- 
times 2-headed: Ivs. 7, linear and grass-like, spirally 
arranged, spreading, glabrous: perianth open-eampanu- 
late, small, bright scarlet; basal blotch bluish black; 
inner segments oblanceolate, outer ovate and slightly 
Wider; anthers pinkish; pollen gray; filaments bluish 
black: ovary pyramidal: stigmas very small, yellowish 
white. Bokhara. 

29. montana, Lindl. Height 4-8 in.: lower Ivs. ob- 
long-lanceolate, acuminate, undulated, very glaucous: 
peduncle glabrous: periantheampanulate, 114-2 in. long, 
2 in. across, deep crimson, paler outside; segments 
ovate or oblong, flat. acute, the inner often obovate ob- 
tuse; filaments purplish: ovary prismatic: stigmas 
small. Mts. of Persia. B.R. 13:1106.—Var. Judlia, 
kK. Koch. Dwarf, from Caucasus. Not more than 3-4in. 
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tall: fls. bright red, 1 in. or less long; all 6 segments 
obovate and obtuse. : 

30. Batalini, Regel. Weight 5 in.: stem glabrous: 
Ivs. 5, crowded into a sort of whorl just below middle of 
stem, linear-lanceolate, glabrous, slightly undulated: 
perianth campanulate, slightly funnelforin; segments 
oblong-ovate, obtuse, sometimes deeply incised on the 
edge near the top; filaments linear, terete, yellow: 
ovary elliptie-oblong, compressed, trigonous: stigmas 
coroniform. Eastern Bokhara, 1889. Gt. 38 fie. opaey, 
IIT. 19:759.—One of the early Tulips. 

One of the acuminate-petaled forms — the old 

Turkish-garden ideal (X13). No. 21. 

2602. 

Group VII. Outer bulb-tunic everywhere woolly inside, 

A. Pilaments bearded at base. 
B. The filaments flattened. .....8 

BB. The filaments cylindric...... 
AA. Pilaments not bearded. 

B. Perianth bright yellow, with 

. biflora 

. Clusiana 

obseure basal blotch or none .33. Biebersteiniana 
BB. Perianth bright scarlet, with 

a distinet black or purplish 
basal blotch margined with 
YOUlOw. cc. cee eee cece esses Bk. Oculus-solis 

ne 
35. preecox 

BBB. Pericnth with outer seqments 
rich, bright purple or pur- 
plish ved broadly marqined 
with white: inner segments 
YWOTLOWIER, AONE. nnn nin c es 36. Leichtlini 
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31. biflora, Linn. 
slightly pilose, usually 2- 
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Height 3-6 in.: stem glabrous or 
or 3-fld., rarely 4- or 5-fld.: 

lvs. often 2, sometimes 3, linear, long: perianth fun- 
nelform-campanulate, 1 in. long, 2in. across, pale yellow 
or white inside, tinged with green or red or even pur- 
plish outside; segments acute; filaments flattened, 
ciliated at base: ovary narrowed at collar: stigmas 
small. Mts. of Central Siberia and the Caucasus. B.R. 
7:535. B.M. 6518. 

32. Clusiana, Vent. Height 12-18 in.: stem slender, 
glabrous: Ivs. 4-5, very long and narrow and folded 
double, linear-acuminate, pendent: peduncle slender, 
tinged with brown directly under fl.: perianth small, 
when open 2 in. across, funnelform-campanulate, very 
fragrant, bright lemon-vellow tinged with green out- 
side, or white flushed with red; segments acute; claw 
hirsute on edge; stamens yellow; filaments cylindric, 
densely bearded at base: ovary pyramidal: stigmas 
small, tinged with red. Portugal, through Mediterranean 
region to Greece and Persia, B.M. 1390. 

2603. Tulipa acuminata (<4). 

33. Biebersteiniana, Schult. f. Height 6 in.: stem 
slender, glabrous: lvs. 2-4, crowded together, long, 
channeled, glabrous, slightly ciliated on edge; bud 
slightly nodding; perianth open-campanulate, 2% in. 
long, bright yellow tinged with scarlet-pink on edges 
and sometimes green outside; at base a brownish yellow 
discoloration; inner segments obtuse, outer acute; 

anthers gray; pollen yellow; filaments yellow: ovary 
prismatic: stigmas yellow, undulated. Asia Minor. 

34. Oculus-sdlis, St. Aman. Height, 12-18 in.: stem 
slender, glabrous: lvs. 3-4, lorate-lanceolate, acute, 
glabrous: perianth funnelform-campanulate, 24-3 in. 
long, 4% in. across, scentless, erect; segments very 
acute, the inner ones often less so; anthers yellow; 
filaments purple: ovary prismatic. South of France, 
Italy and Switzerland. B.R. 5:380 (as 7. Gesneriana). 
—Var. Lortéti, Baker. A slight variety, the basal spot 
oblanceolate and black. Marseilles. Var. Lycica, Baker. 
Stem 6-8 in. long: Ivs. erowded: periauth-segments all 
acute, inner oblanceolate-oblong; apex subdeltoid; bloteh 
black; anthers and filaments dark purple. Lycia, Asia 
Minor. Var. Aléppica, Baker. A form with fis. con- 
siderably smaller than W. European type, with a smaller 
black basal blotch. Asia Minor, Syria and Palestine. 

35. precox, Tenore. Height, 12-18in.: stem slender, 
glabrous: lys. , lorate-lanceolate, acute, undulated 
at margin: perianth campanulate, 2-3 in. long, 3 in. 
across, erect, scentless: basal blotch purplish black, 
margined with yellow; segments widely imbricated, 
outer slightly longer, acute, puberulent at apex; inner 
shorter, obtusely cuspidate; anthers yellow; filaments 
long, dark purple, glabrous: ovary prismatic: stigmas 
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pubescent, reddish. Italy and Southern France; also 
Algeria, Greece, Syria, Palestine and Persia. Very 
closely allied to last, and figured as such in B.R. 3:204; 
14:1143; 17:1419.—One of the oldest known species. 

36. Leichtlini, Regel. Height 9-18in.: stem glabrous: 
lower lvs. linear-lanceolate: perianth between campanu- 
late and funnelform, outer segments narrow and acute, 

inner much shorter and obtuse at apex. Kashmir. Gn. 
40:819. 

Group VIII. Outer bulb-tunic always hairy at base 
inside around root crown, and usually furnished 

with a few scattering hairs above, but sometimes with- 
out them. 

A. Stem and lus. pubescent. .... 66.0008 
AA. Stem and lus, glabrous. 

B. Leafy only at base of stem. 
CLUS LONCCOLOL ence aut dns te ee 38. 

ec, Lvs. linear or lorate 
BB. Leafy to middle of stem or above. 

c. Perianth uniformly dark scar- 
let with a bright yellow basal 

7. suaveolens w 

australis 
. Viridiflora 

UlOUCTi aaa clas Aten oes eae oes 40. fulgens 
ce. Perianth wniformly with a 

blackish basal blotch, bordered 
with bright yellow .........6. 41. macrospeila 

ccc. Perianth variable, but rarely 
with a bordered dark basal 
UOTE Nicos ba wae Rierw cd alee oan 42. Gesneriana 

37. suavéolens, Roth. EARLY GARDEN TuLies. Height 
3-6 in.: lvs. 3-4, mostly at base of stem, lowest lorate- 
lanceolate and broad: perianth campanulate, 1-2% in. 
long, erect, fragrant, bright red or yellow or variegated: 
segments all acute; filaments glabrous; anthers yellow: 
ovary prismatic: stigmas very large. Southern Russia 
and Southern Europe, but possibly only a naturalized 
form of old introduced Turkish garden varieties. F.S. 
12:1223. B.M. 839. 

38. australis, Link. Height 12-18 in.: stem slender: 
lvs. 2-8, crowded together at lower portion of scape, 
channeled: bud nodding; perianth 11% in. across, funnel- 
form-campanulate, yellow, outside reddish; segments 
oblanceolate-oblong acute, at apex slightly puberulent; 
anthers yellow; filaments flattened, bearded at base: 
ovary narrowed at collar. Savoy, France, Spain, Portugal 
and Algeria. B.M. 7171. Gn. 45:965. 

39. viridiflora, Hort. (?). Outer bulb tunic glabrous 
except around root-crown, where there is a dense fringe: 
stem glabrous and glaucous: lvs. lorate-lanceolate, un- 
dulated, glabrous, glaucous, edges slightly ciliated near 
base: fi. large, soft green, edged with yellow or white. 
Gn. 32:625.—Garden form. Bears some resemblance to 
a Parrot Tulip. 

40. fulgens, Hort. Garden form. Height 8-18 in.: 
lvs. 3, lanceolate or ovate, very wavy: perianth - seg- 
ments all oblong ovate, acute; anthers yellow; pollen 
yellow; filaments white, flattened, glabrous: ovary 
prismatic: stigmas small, not wavy. 

41. macrospeila, Baker. A supposed hybrid of un- 
known origin: height 10-18 in.: lvs. 3-4, long and nar- 
row, lowest long-lanceolate, flat, pendent: peduncle 
wiry: perianth campanulate, slightly funnelform, emit- 
ting a heavy, sweetish, unpleasant odor, bright crimson 
to cerise or cherry red, with a distinet, nearly black 
cuneate basal blotch broadly margined with yellow or 
yellowish white at top; segments obtuse or outer some- 
times acute, outer reflexed, inner erect; filaments di- 
lated, white at base, black, violet or striated above, 
glabrous: ovary prismatic, creamy white: stigmas same 
color, large, slightly undulated. 

42. Gesneriana, Linn. Common GARDEN or LATE TU- 
Lips. Figs, 2594-2600. Height 6-24in.: stem erect: lvs. 
3-4 or more, lower lorate-lanceolate or ovate-lanceolate, 
often undulated, glaucous, pubescence variable: pe- 
dunele erect: perianth campanulate, 1-2%% in. long, in- 
odorous, bright red or*vari-colored, when bright red, 
with only an obseure basal blotch, which is usually yel- 
low, but may be dark or even blackish or mixed, some- 

times white; segments all obovate-oblong, obtuse, 
broadly rounded at apex, often with a small cusp in the 





Plate XLVI. Flat Turnips and Rutabagas. 

The Turnips (Brassica Rapa) are the two tubers showing in front and on the left. The Rutabagas (Brassica 

Campestris) are the three top-shaped tubers, with many roots. 
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center; filaments glabrous, flattened: ovary prismatic: 
stigmas large and usually crisped. Origin uncertain. 
Introduced from the Turkish gardens in 1554. Long 
since hybridized and cultivated out of all semblance to 
any wild forms. Supposed original form (Baker) in B.M. 
6439 (as T. Schrenki). Darwin tulips (Fig. 2597) are a 
recent strain of long-stemmed. late, self-colored tulips. 

2694. Tunica Saxifraga, Flower about natural size. 

Var. Dracéntia, Baker (Fig. 2599). Parrot TULIP. 
Similar in habit: perianth usually yellow and_ red 
striped and splotched; segments deeply cleft and la- 
ciniately dentate. F.S. 21:2211 (as 7. Turcica). 

Var. spathulata (7. spathulata, Bertol.). This differs 
from the type in its larger fls. of a brilliant red color, 
with a large purplish black blotch at the base of each 
of the segments. Italy.—Probably the largest of the 
wild Tulips. Catalogued by many bulb growers as * 7’. 
G. vera.” 

Var. Strangewaysiana, Reboul. Very large, brilliant, 

tion to vary in fields near Florence, Italy. 

Var. albo-oculata, Krelage. Deep campanulate fl., 
with a slight sweetish mawkish odor, bright red, with a 
distinct white basal blotch; inner segments obtuse, 
outer acute; filaments white. 

T. flava, Hort., Krelage, is “often confused with vitellina in 
gardens, though perfectly distinct. Flava is yellow, very ro- 
bust, tall, and at least a fortnight later in blooming. Vitellina 
is almost white when old” Imperfectly known.—T7. lanata, 
Regel. Dwarf: fis. large, goblet-shaped, rich vermilion, witha 
large black spot at the base of h of the segments. Imper- 
fectly known,—T. Pérsica, Willd., is a synonym of T. patens, 
Agardh, a Siberian species not known to the trade. It has fls. 
about 3 in. across, greenish outside, whitish inside, with a yellow 

wrenarrower. It is figured in B.M. 8887 
a ofthe trade has been confused by the 
a, Linn., the proper name of which is 

Bzometra Columellaris, S sceometra is a monotypic 

genus native to South Africa. There are no true Tulips in 
South Africa. The important generi¢ distinetior between 
Beometra and Tulipa lies in the dehiscence of the capsule; 
that of the former is septicidal, of the jatter loenlicidal. 
Beometra is figured in B.M. 767 as Melanthinm uniflorum. It 
is a dwarf plant 4-6 in. high with funnel-shaped fis. about 1 in. 
across, yellow within, tinged with deep brownish red outside. 

The segments are oblong and snbequal. Although a native of 

the Cape, the plant is supposed to be hardy. 

ARNOLD V. STUBENRAUCH. 

TULIP, BUTTERFLY. Calochortus. Tulip Poppy. 
Hunnemannia. Tulip Tree. Liriodendron. 

TUNA. Opuntia Tuna. 

Dutch with T. Breyn 
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TUNICA (Latin, a tunic or coat, from the imbricated 
involucre). Caryophylldcew. Small slender herbs with 
linear opposite leaves, with habit of Gypsophila, but 
botanically more nearly allied to Dianthus. From Di- 
anthus they differ in smallness, the central flower of 
the cluster not bracteate, the calyx top-shaped or cylin- 
drical rather than short-tubular and 5- or 15-ribbed, the 
ealyx-teeth obtuse; petals 5 and styles 2. There are 
about 10 species in Southern Europe and in Asi . 
Saxifraga, Scop. (Fig. 2604), apparently the only spe- 
cies in cultivation in this country, is a tufted spreading 
hardy species suitable for rockwork and blooming in 
summer and fall (see bottom p. 737). It is a wiry- 
stemmed perennial, growing 6-10 in. high: fls. small, 
with rosy white, lilac or pale purple notched petals. A 
recent novelty is a double flowered variety. 1t is more 
compact and dwarf than the type, and the fis. last 
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longer. Tunicas are propagated by seeds or division. 
T. Saxifraya has become adventive in some parts of 
the east. L. H.B. 

TUPA. See Lobelia. 

TUPELO. See Vyssa. 

TURK’S HEAD. Melocactus communis. 

TURNIP (Plate XLVI) is a name somewhat loosely 
applied to two species of vegetables. In this country, 
and apparently properly, it is applied to vegetables 
characterized by thick light-fleshed roots that are usu- 
ally more or less flattened or at least not greatly elon- 
gated, with leaves that are hairy and not glaucous. 
These vegetables belong to the species Brassica Rapa 
(see page 178). In the term is sometimes included the 
Swedish Turnip or Rutabaga, a plant that is character- 
ized by having a more uniformly elongated-oval yellow- 
fleshed tuber with roots springing from its lower portion, 
a thick elongated leafy neck, and glaucous-blue leaves 
that are not hairy. This plant, however, is considered 
to be Brassica campestris. Whether these two species 
exist separately in wild nature is not positively known, 
but they appear to be well defined under cultivation. 
Both species tend to run wild in old fields and to lose 
their thickened roots. They are then sometimes, though 
erroneously, Known as charlock. The nativity of these 
species is unknown, but they are almost certainly 
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2605. Turnip—Brassica 

Rapa. 

2606. Rutabaga—Brassica 

campestris. 

European or Asian in origin. Characteristic tubers of 
these two plants are contrasted in Figs. 2605 and 2606. 
The former is conmonly known here as “flat turnip” 
and the latter as rutabaga or merely “baga.” According 
to Vilmorin, the plant that we know as Rutabaga is 
known to the French as chou-navet and in England as 
Swedish Turnip and turnip-rooted cabbage. 
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The culture of Turnips and Rutabagas is very simi- 
lar, except that the Rutabaga requires a longer season 
in which to grow. The Rutabaga is nearly always grown 
as a main-season crop, whereas the Turnip may be 
sown very late for winter use or very early for late 
spring or summer use. Usually the flat Turnip is not 
grown during the hot weather of summer. In the north- 
ern states it is sown from the middle of July to the mid- 
dle of August for late crop, or on the first approach of 
spring in order that tubers may be had for the early 
vegetable market. The late or winter crop is ordinarily 
used for storing in cellars and also for feeding, where- 
as the early crop is often sold in bunches in the open 
market, and later by the basket or bushel. 

The Turnips and Rutabagas are hardy; that is, the 
young plants can withstand some frost. They are cold 
weather plants and demand loose, moist soil. Usually 
the seeds are sown in drills which stand from 10 to 20 
inches apart. In the drills the plants are thinned until 
they stand from 6 to 10 inches apart, depending on the 
variety that is to be grown. For general field operations 
the rows are sometimes placed as far as 30 inches 
apart, in order to allow horse tillage. Sometimes the 
late or winter crop is raised from seed sown broadcast, 
but this method gives good results only when the soil 
is well supplied with moisture, very thoroughly tilled 
beforehand and is free from weeds, since subsequent 
tillage is impossible. The seeds of Turnips and Ruta- 
bagas are of similar size, two or three pounds being 
required for broadcasting to the acre. When sown in 
drills one-half or one-third this umount may be suffi- 
cient. The yields will sometimes reach 1,000 bushels 
to the acre, although the average is much less than 
this. 

The Turnip needs no special care as to cultivation. 
The greatest difficulties are the root maggot, which is 
the larva of a small fly, and the flea beetle. The mag- 
got may be killed by injecting bisulfide of carbon into 
the soil about the roots before the grubs have burrowed 
deeply into the tissues. In general field operations, 
however, this treatment is impracticable and one must 
rely on growing the crop in fields which are not in- 
fested with the maggot; that is, rotation is the chief 
recourse. The flea beetle may be kept in check by 
spraying the plants with Bordeaux mixture, or perhaps 
better by sprinkling them with Paris green diluted with 
landplaster (one part by bulk of Paris green to 50 of 
plaster). 

Rutabagas have firmer and richer flesh than the Tur- 
nips. They are usually more prized for consumption in 
winter, and Turnips are usually more popular in the 
spring and early fall markets. Rutabagas are also more 
prized for stock-feeding. They yield heavily, are rich 
and succulent and keep well in any ordinary cellar. 
Rutabagas started in the middle or last of June in the 

northern states will reach their full growth by October. 
They are usually not harvested until heavy frosts have 
come. The roots of Rutabagas and Turnips sometimes 
persist through the winter, even though they have 
been solidly frozen, and send up flower-stalks in the 
spring; but unlike salsify and parsnips the roots 
should not be left in the ground to freeze if they are to 
be used. L.H.B 
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TURNIP, INDIAN. Arisema triphylla. 

TURNIP-ROOTED CELERY. See Celeviac. 

TURPENTINE TREE. Synearpia latifolia. 

TURPINIA (Pierre J. F. Turpin, a French botanist 
and author). Celastracew, About 8 species of trees or 
shrubs from the tropical regions of the world, with 
opposite abruptly pinnate or rarely simple leaves and 
small white flowers in spreading terminal or axillary 
panicles. Fls. hermaphrodite, regular; calyx 5-cut, per- 
sistent; petals 5, roundish, sessile; stamens 5: ovary 
sessile, 3-lobed, 3-loculed: fr. subglobose indehiscent. 

arguta, Seem. A tender shrub: lvs. simple, ovate- 
lanceolate, acuminate, serrate: fls. white, heeoming 
yellowish. China. B.R. 21:1819.—Advertised in S. Calif. 

F. W. Barcuay. 

TWISTED STALK 

TURRZEA (Turra, 1607-1688, botanist of Padua, Italy). 
Melidcee. About 30 widely scattered species of tropical 
trees and shrubs with alternate, stalked, entire or lobed 
lvs. and long white fis. in axillary clusters. Calyx 4-5- 
toothed or parted; petals 4-5, long and free; staminal 
tube 4-5-toothed; disk none: ovary 5-, 10- or 20-loculed: 
ovules 2 in each locule, superposed. Z'. heterophylla, in- 
troduced to 8. Florida by Reasoner Bros., is probably 
not in cultivation. It was said to be a native of Natal. 
The plant described as 7. heterophylla in Flora Capen- 
sis was probably imperfectly diagnosed and should be 
known as 7. floribunda, as explained in the Flora of 
Tropical Africa. 

A. Fls. solitary or in pairs, axillary. 

heterophylla, Sm., not Sonder. Lvs. more or less 
obovate-cuneate, 3-lobed above, varying to subentire: 
fis. %-34 in. long. Upper Guinea. B.R. 30:4 (as 7. 
lobata).—Not cult. 

AA. Fls. clustered at ends of branches. 

floribunda, Hochst. (heterophylla, Sond.). Shrub: 
foliage falls away before flowering seasun: lvs. ovate, 
acute or produced into a short obtuse point, undivided 
or 3-lobed: fis. clustered at ends of branches: peduncles 
and calices silky tomentose. Natal. W. M. 

TURTLE-HEAD. Species of Chelone. 

TUSSILAGO (Latin, tussis, cough, and ago; referring 
to the medicinal use of the lvs.). Compdsita. Here be- 
longs the CoLtsroot, the flowers of which look much 
like the dandelion. It resembles the dandelion in having 
scapes bearing solitary yellow flower-heads composed 
of rays, but the scapes are scaly and the heads are 
smaller, lighter colored and borne in early spring before 
the “main crop” of dandelions. Also the flowers close 
up in the hot sunshine towards noon, contrary to the 
eustom of dandelions. When the fruit is mature, they 
hang their heads prettily. The Coltsfoot has a downy 
head of fruit, but it is not as large, round and attrac- 
tive as a dandelion’s. After the flowers have lost 
their beauty, the leaves appear. They are heart-shaped 
and rounded at first, but as they grow they become 
more and more angled. They are covered with a soft 

eottony matting which diminishes toward the end of 
the season. The Coltsfoot is generally considered rather 
coarse and plebeian, and it is rarely offered for sale, 
except by collectors of wild plants. It spreads too 
fast to be a denizen of the flower garden, but it is 
desirable for wild gardening operations. It grows 
naturally in moist places and thrives on steep raw 
banks in the stiffest clay. A mass of its soft, cot- 
tony foliage is a pleasant and restful sight in early 
summer. The variegated form is more commonly culti- 
vated than the type. Tussilago fragrans, the “Winter 
Heliotrope,” is a Petasit which see. The leaves of 
the Coltsfoot are said to be used in making cigars which 
are smoked in cases of asthma. 

Tussilago is a genus of one species. It is more closely 
related to Petasites than to Taraxacum. For generic 
description, see Gray’s Manual and Britton and Brown's 
Illustrated Flora. 

Farfara, Linn. Coursroot. Described above. Spreads 
rapidly by underground stems. Fls. in March. Native 
to Europe, India and northwestern Asia. Naturalized 

in America. Gn. 23, p. 113. 

Var. variegata, Hort., has lvs. margined and more or 
less blotched with white or yellow. Gn. 37, p. £35. 
Lowe 56. W.M 

TUTSAN. Hypericum Androsemum. 

TWAYBLADE, Liparis liliifolie. 

TWIN FLOWER. Linnea borealis. 

TWIN LEAF. Jeffersonia. 

TWISTED STALK. Streptopus. 



TYD.EA 

TYDEA. Now ineluded in Jscloma. 

TYPHA (ancient name). Typhdcew. CAT-TAIL. REED 
Mace. A genus of about 10 species of marsh plants with 
creeping rootstocks and erect, round stems, with long, 
linear Sheathing leaves and moncecious flowers in 
densely crowded, terminal spikes which are subtended 

by a fugacious bract. 
“The following are hardy aquatic or bog perennial 

herbs of easy culture in wet soil or in water. They 
spread rapidly and are likely to become too plentiful 
unless eare is taken to pull such of them up as are not 
wished before they beeome firmly established. Forms 
intermediate between the following two species some- 
times occur. 

TYPHA 1877 

A. Staminate and pistillate spikes contiguous. 

latifolia, Linn. Fig. 2607. Stem stout, 4-8 ft. high: 
Ivs. wider than in the folowing species, usually 1 in. 
wide: pistillate spikes becoming about 1 in. in diam. 
June, July. N. Amer., Eu., Asia. B.B. 1:62. R.B. 
20:196. V. 2:197. 

AA. Stlaminate and pistillate spikes separated. 

angustifolia, Linn. Stem more slender than 7. Jati- 
folia, 5-10 ft. high: Iws. usually less than 1. in. wide: 
spikes usually longer than in 7. latifolia and much nar- 
rower, being about ! in. in diam. June, July. N. 
Amer., especially in the east and also Eu. and Asia. 
B.B. 1:63. G.M. 32:779. F. W. Barcuay. 

2607. Cat-tail — Typha latifolia. 



U 
ULEX (ancient Latin name of this or a similar 

plant). Leguminodse, Furze. GoRSsE. WHIN. Orna- 
mental, much-branched shrubs with dark green spiny 
branches, usually almost leafless, and showy yellow, 
papilionaceous flowers which are axillary and often 
crowded at the ends of the branches. The Furzes are 
shrubs of various regions and not hardy north, but un- 
der protection they survive the winters in New England. 
They are valuable for covering dry sandy banks and 
also well suited for seaside Planting. On account of 
their dark green branches they have the appearance of 
evergreen plants and they are very showy when cov- 
ered with their yellow flowers. They are also sometimes 
used for low hedges. They prefer sandy or gravelly 
porous soil and a sunny position, and should be sown 
where they are to stand, as they do not bear transplant- 
ing well. Prop. by seeds sown in spring or by green- 
wood cuttings under glass; vars. and rarer kinds also 
by grafting in spring in the greenhouse on U. Huropeus. 
A genus of about 20 species, native of W. and S. 
Europe and N. Africa, closely allied to Cytisus and 
chiefly distinguished by the deeply 2-lipped calyx. 
Very spiny shrubs: lvs. mostly reduced to scales, 
only vigorous shoots near the ground bearing 
fully developed lvs.: fis. axillary at the end of the 

2608, Furze— Ulex Europzus ( 2%). 

branches; pods small, ustuly few-seeded. The Furze 
is sometimes cult. as a winter fodder plant in Europe, 
the green sprigs of one year’s growth being eaten. The 
fis. yield a yellow dye. 

Europeus, Linn. Furze. Gorse. Fig. 2608. Much- 
branched, very spiny and rigid shrub, 2-4 ft. high; 
branchlets striped, villous when young: lvs. scale-like 
or narrow lanceolate, pubescent: fis. axillary, 1-3, 
crowded at the end of the branches and forming ra- 
cemes; corolla bright yellow, about 84 in. long, fra- 
grant; calyx yellow, pubescent: pod oblong, % in. long, 
villous, dark brown. April, June and often again in 
Sept., Oct.; in Calif. almost the whole year. W. and 
8. Eu. FS. 5, p. 441 h.—There is a variety with double 
flowers. None of the other species, which are all more 
tender, seems to be in the trade in this country. 

ALFRED REHDER. 

ULMARIA (derived from Uimus; alluding to the re- 
semblance of the foliage of the common European spe- 
cies to that of the elm). Syn., Filipéndula. Rosdcew, 
Meapow Sweet. Hardy herbaceous perennials with 
rather large pinnate or palmately lobed leaves and 

white, pink or purple flowers in showy 
terminal corymbs, borne on erect 
leafy stems rising 1-10 ft. from a 
rosette of radical leaves. They bloom 
in early summer or midsummer and 
are very handsome border plants. 
Most of them delight in a rather 
moist and rich soil and are especially 
decorative if planted on the borders 
of ponds and brooklets, but U. Fili- 
pendula prefers drier situations and 
likes full sun, while most of the 
others also thrive well in partly 
shaded positions. U. purpurea 
should be mulched during the winter 
in the North. Prop. by seeds sown 
in fall in pans or boxes and kept in 

the cool greenhouse, or sown in spring; 
also by division of older plants. Nine 
species in N. Asia and Himalayas, N. Amer- 
ica and Europe. Perennials with fibrous or 
tuberous rootstock: lvs. stipulate, inter- 
ruptedly odd- pinnate, the terminal Ift. 
often much larger and palmately lobed: 
fls. in eymose corymbs; calyx -lobes and 
petals usually 5; stamens 20-40, with the 
filaments narrowed toward the base; ecar- 
pels distinet, 5-15, 1-seeded, indehiscent. 
Ulmaria has usually been united with Spi- 
rea, but is very distinet in its herbaceous 
habit, pinnate, stipulate lvs. and indehis- 
cent l-seeded akenes. 

INDEX. 

(Including names under Spirvea. s.L.=Supplementary list). 

alba, 5. Filipendula, 1. 
albicans, 2. flore-pleno, 1, 6. 
angustifolia, S. L. gigantea, 4. 
aurea, 6. hexapetala, 1. 
Camtschatica, 4. lobata, 2. 
digitata, 3. palmata, 2, 8 

elegans, 5. palustris, 6. 

pentapetala, 6. 
purpurea, 5. 
rubra, 2. 
Ulnaria, 6 
venusta, 
vestita, 8. L. 

A. Lifts. numerous, almost alike, small, pinnately 

lobed 

1. Filipéndula, Hill. (Spir@a Filipéndula,Linn. Fili- 
néndula herapétala, Gilib.). MEADow Sweet. Drop- 
wort. Fig. 2609. One to 3 ft. high, with tuberous root- 
stock, glabrous: radical lvs. 6-20 in. long; Ifts. sessile, 
oblong, pinnately lobed and serrate, 1 in. long: fls. ina 
loose corymb, white, about %4 in. across, with usually 6 
petals: akenes about 12, pubescent, semi-cordate. June, 
July. Europe, W. Asia and Siberia.—Var. flore pléno 
has double flowers, and is common. 

(1878) 



ULMARIA 

aa. Lfts. few, the terminal one much larger and pat- 
mately 8-9-lobed. 

B. Lateral lfts. 

2. rubra, Hill (Spirea lobata, 

3-5-lobed,. 

Gronov. Spirwa pal- 
mata, Linn. Bilipéndula lobata, Maxim.). QUEEN oF 
THE PRAIRIE. Height 2-8 ft., glabrous: terminal lft. 
large, 7-9-parted, with oblong, acuminate incisely ser- 
rate lobes; lateral Ifts. smaller, 3-5-lobed, on the upper 
Ivs. missing, green on both sides, ouly pubescent on the 
veins beneath: fls. pink, in a rather large panieulate 
eyme: akenes 6-10, glabrous. June, July. Pa. to Ga., 
west to Mich. and Ky. Mn. 2:145.—Beautiful. Var. 

Var. albicans, 
R.B. 3:169. 

venusta, Hort. Fls. deep pink or carmine. 
Fis. light pink, or almost white. Hort. 

2609. Ulmaria Filipendula (plant about 2 feet high). 

Commonly known as Spirea Filipendula. One of the plants 
called Meadow Sweet. 

palmata, Focke (Spirwa palindta, Pall. Filipén- 
dicts palmata, Max. Spirwa digitatu, Willd.). Height 
2-3 ft.: lvs. whitish tomentose beneath or glabrous; 
terminal Ifts. 7-Y-parted; stipules large, semi-cordate: 
tls. pale pink at first, changing to white: akenes 5-8. 
July. Siberia, Kamschatka and Saecchalin.—This spe- 
cies is but rarely cult.; the plant common under the 
name Spirwa pulmuta belougs to #. purpurea. 

BB. Lateral lfts. 

4. Camtschatica, Rehd. 

none, or few and ovate, 

(Spirea Camtschitica, Pall. 
Spirea gigantea, Hort. Filipéndula Caumschitica, 
Maxim.). Height 5-10 ft.: Ivs, glabrous or villous be- 
neath, often with rufous veins; terminal Ift. very large 
cordate, 3-5-lobed, with broadly ovate, doubly serrate 
lobes, lateral Ifts. usually none; stipules large, semi- 
cordate: fls. white: akenes usually 5, ciliate. July. 
Manchuria, Kamschatka. 

5. purptrea, Reha. (Spirea eS Thunb. #'li- 
ght 2 2-4 ft., glabrous: 
7-lobed, w ith oblong, 

péndula purptirea, Maxim.). 
terminal Ift. very large, cordate, 
acuminate, doubly serrate lobes; lateral Ifts. none or 
few, oblong-ovate; stipules narrow: fils, curmine or 
deep pink, in large paniculate cymes with crimson pe- 
duncles and stems: akenes usually 5, ciliate. June- 
Aug. Japan. BM, 576, LH. d5:S¥7. Fos. 1ec1851, 
Gn. 17:36.—This is undoubtedly the finest species of 
this genus. It is also sometimes grown in pots and 
forced. Var. Alba, Hort., has white fls. and var. éle- 
gans, Hort., white fls., with red stamens and usually 
several lateral Ifts.; the latter is said to be a hybrid. 
BB. AST 

ULMUS 1879 

6. pentapétala, Gilib. (UW. palistris, Moench, Fili- 
péndula Ulmaria, Maxim. Spirea Ulmaria, Linn.). 
QUEEN OF THE MeApows. Height 2-6 ft.: lvs. glabrous 
and green on both sides or whitish tomentose beneath; 
terminal Ifts, 3-5-lobed, 2-4 in. long, lateral lfts. smaller, 
ovate, coarsely doubly serrate: fls. white, in rather 
dense paniculate cymes: akenes about 10, semi-cordate, 
almost glabrous, twisted. June-Aug. Europe, W. Asia 
to Mongolia; naturalized in some places in the eastern 
states. B.B, 2:224.—Var. adrea variegata, Hort., has 
the Ivs. variegated with yellow. Var. flore pléno. Fls. 
double. 

U. angustifolia, Rehd. (Spir 
dula angustifolia, Maxim.). 

angustifolia, Turez. Filipen- 
Similar to BF. lobata: fls. white: 

lvs. glabrous or whitish tomentose beneath. Dahuria, Man- 
churia.—F, vestita, Rehd. (Filipendula vestita, Maxim. Spi- 
rea vestita, Wall.). Similar to F. Camtschatica, but only 1 ft. 
high and lvs. gr vish tomentose beneath: fis. white. Hima- 
layas. B.R. 27:4 (as 8. Kamschatica, var. Himalensis). 

ALFRED REHDER. 

ULMUS (ancient Latin name of the Elm). Urticdcee, 
tribe Ulmew. EumM. Ornamental deciduous, rarely half- 
evergreen trees, sometimes shrubby, with alternate, 
short-petioled, serrate lvs. and with inconspicuous, gen- 
erally greenish brown flowers appearing mostly before 
the leaves. Most of the cultivated species are hardy 
north, but . crassifolia and alata are tender; U. 
parvifolia and serotina are of doubtful hardiness, 
although they have persisted near Boston. The Elms 
are mostly tall and long-lived trees and very valu- 
able for park planting and for avenue trees, espe- 
cially U. Americana, which is the favorite tree for 
street planting and as a shade tree for dwelling houses 
in the northeastern states. It is the most characteristic 
tree of this revion and one of the most beautiful. Its 
habit is at once majestic and graceful, and the wide- 
spreading head, borne usually at a considerable height 
on a straight and shapely trunk, affords ample shade 
and shelter. Besides the American Elm several other 
species ure used as avenue trees, as Ulmaus fulea, ra- 
cemosa and the European l. campestris and scubra, 
Of U. campestris, the vars. Clemmeri, Cornubiensis and 
vegeta are among the best for street planting; of LU. 
seabra, the vars. Belyica, Dovwi and Pittewrsi. In the 
southern states U. serotina, crassifolia and alata are 
sometimes used as avenue tree There are several 
vars. of striking and peculiar habit, as U7. scabra, var. 

fastigiata and LU. campestris, var. monumentalis, with 
narrow columnar head; Ul. seabra, var. hoviz ontalis, 
with horizontal limbs forming widespreading tiers; U. 
seabra, var. pendula, with long, pendulous branche 
lL”. campestris, var. wmbraculifera, with a dense, glo- 

bose and rather small head, may be used as an avenue 
tree for formal gardens. Several species and vars. are 
interesting in winter on account of their branches being 

Qoll. 

2610. Flowers of Amer- Fruit of Ulmus 
ican Elm — Ulmus Americana. 
Americana ( !3). CX2) 

furnished with broad corky wings. The foliage of most 
species turns pale yellow in fall, but that of the Eu- 
ropean species remains green much longer. 

Unfortunately many insects and fungi prey upon the 
Elm, especially on the American Elm. One of the most 
destructive the elm leaf-beetle, Galleruca srantho- 
melena, Which devours the foliage. To keep it from the 
trees, band the trunks a few feet above the ground with 
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cloth covered with a sticky substance, which prevents 
the ascent of the wingless female. Spray. A borer, 
Saperda tridentata, sometimes does considerable dam- 
age to the wood. The Elms grow best in rich and rather 
moist soil, and the American Elm especially requires 
such a soil to attain its full beauty, but some species, 
as U. racemosa and U. alata, do well in drier situations. 
Elm trees are not difficult to transplant, and rather 
large trees may be moved successfully if the work is 
done carefully. They bear pruning well, but generally 
do not need much attention of this kind. 
Propagated by seeds ripening usually in May or June 

and sown at once. Most of the seeds will germinate 
after a few days, but some remain dormant until the 
following spring. Inereased also by layers, which are 
usually put down in autumn and are fit to be removed in 
one year. A moist and rather light soil is best for this 
method. Trees raised from layers are said to bear seed 
less early and less profusely and are therefore espe- 
cially recommended for street trees, as the foliage of 
trees that fruit slightly or not at all is larger and more 
abundant. Dwarf forms of U. campestris and also U. 
parvifolia and pumila may be raised from greenwood 
cuttings under glass, the cuttings growing most readily 
if taken from forced plants. U. campestris and some 
of its vars. are also propagated by suckers. In nurseries 
most of the vars. are propagated by grafting, either by 
budding in summer or by whip- or splice-grafting in 
spring outdoors or on potted stock in the greenhouse. 
U. Americana, campestris and seabra are used for 
stocks. 
About 18 species of Ulmus are known, distributed 

through tbe colder and temperate regions of the north- 
ern hemisphere,in North America south to southern Mex- 
ico, but none west of the Rocky Mts., and in Asia south 
to the Himalayas. Trees with watery juice: lvs. short- 
petioled, usually unequal at the base, with caducous 
stipules: fls. perfect or rarely polygamous, apetaious, in 
axillary clusters or racemes; x campanulate, 4-9- 
lobed, with an equal number of stamens (Fig. 2610): 
ovary superior, with a 2-lobed style, usually 1l-loculed 
and with 1 ovule: fr. a slightly compressed dry nutlet, 
with a broad, rarely narrow membranous wing all 
around. Figs. 2611-16. The wood is heavy, hard and 
tough and often diffic ult to split. It is especially useful 
in the manufacture of wagon-wheels, agricultural im- 
plements and for boat-building. The inner mucilaginous 

bark of the branches of U. flea is used medicinally 
and that of some Chinese species is made into meal and 
used for food. The tough inner bark of some species 
furnishes a kind of bass which is sometimes woven into 
a coarse cloth, especially that of U. campestris, var. 
laciniata, in Japan. 

ULMUS 

INDEX. 

alata, 4. 
alba, 1. 
American, 1. 
Americana, 1. 
Antarctica, 7. 
argenteo-variegata, 

fastigiata, 6,7 
Feathered, 1. 
fulva, 5. 
glabra, 6, 7. 
Guernsey, 7. 

5 

3. 

Rossecelsii. 7. 
rubra, 5. 
Rueppellii, 7. 

Heyderi Sarniensis, 7. 
horizontalis, 6. sativa, 7. 
Japonica, 7. seabra, 6. 
Koopmanni, 7. Scotch, 6. 
laciniata, 6. serotina, 11. 
lasvis, 2, 7. Slippery, 5. 

Berardi, 7. latifolia, 7. Sibirica, 5, 8. 
Camperdowni, 6. Louis Van Houtte, stricta, 7. 
campestris, 7. %, suberosa, 7. 
earpinifolia, 7. major, 7. superba, 6. 
Cedar, 10. microphylla, 7, 8. surculosa, 7. 
Chinensis, 9. minor, 7. trieuspis, 6. 
ciliata, 2. montana, 6, 7. tridens, 6. 

Clemmeri, 7 Monumental, 7. triserrata, 6. 
concaveefolia, 7. monumentalis, 7. Turkestanica, 7. 
Corky barked, 1, 7 myrtifolia, 7. umbraculifera, 7 
Cornish, 7. nana, 16. vegeta, 7 
Cornubiensis, 7. nitens, 7. viminalis, 7. 
corylifolia, 7. parvifolia, 8, 9. vulgaris, 7. 
erassifolia, 10. peduneulatie, 2 2) Wahoo, 4. 
crispa. 6. pendula, 1, 6, Water, 1. 
eueullata, 7. ee ee 8. Webbiana, 7. 

‘ 

un 

asplenifolia, 6. 
atropurpurea, 6. 
anrea, 1. 
Belgica, 6 

Dimpieri, 6. Pitteursi, 6. Wheatleyi, 
Doviei, 6. pumila, 8. White, 1. 
effusa, purpurea, 6. Winged, 4. 
elliptica, puramidalis, 6 Wredei, 6. 
Exoniensis, 6. racemosa, 2, 3, Wych, 5 

ULMUS 

A. Blooming in spring, before the lus.: 
calyx not divided below the middle, 

B. Fls. on slender pedicels, droop- 
ing: fr. ciliate. 

c. Fr. glabrous except the ciliate 
margin: branches without 
COTTA WINGS siaroseuscaies sara le-acbensiere 1. Americana 

2. pedunculata 
co. Fr. pubescent: branches often 

with Corky WINGS coseeeceees . 3. racemosa 
4. alata 

BB. Fils. short-pediceled in dense 
clusters, not pendulous. 

c. Buds covered with rusty hairs, 
obtuse: fr. pubescent in the 
MIB a wus 3 5. fulva 

ce. Buds ae or pale pubes- 
cent: fr, quite glabrous, 

vp. Lus. doubly serrate, very wun- 
equal dt DASE... cece cee . 6. scabra 

. campestris a 

pp. Lvs. simply serrate, small, 
almost equal at the base... 8. pumila 

AA. Blooming in the axils of this year’s 
lus. in summer or fall: calyx di- 
vided below the middle. 

B. Lvs. simply serrate, small: fr. 
PIGOWOUE «sa sad aruda 63 --see. 9. parvifolia 

BB. Lvs. doubly serrate: fr pubescent. 10. crassifolia 
11. serotina 

1. Americana, Linn. (U. d/ba, Rafin.). Wire Eu. 
WateR ELM. AMERICAN Exum. Figs. 2610, 2611, 2617, 
2618. Tall, wide-spreading tree, attaining 120 ft., usually 
with high, light gray trunk, limbs gradually outward- 
curving with pendulous branches: branchlets pubescent 
when young, glabrous in fall: buds acute, glabrous: 
lvs. obovate-oblong, very unequal at the base, acumi- 
nate, doubly serrate, pubescent when young, at length 
glabrous and rough above, pubescent or almost glabrous 
beneath, 3-6 in. long: fils. in many-fld. clusters; stamens 
7-8, exserted: fr. ovalor elliptic, veined, deeply notched, 
incision reaching to the nutlet. Newfoundland to Fla., 
west to the base of the Rocky Mts. 7:311. Em. 
2:322. G.F. 3:443, 467; 6:175. Mn. 7, p.125; 8, p. 71. 
Vv. 14:79; 20:10. M.D.G. 1900:392-394.—One of the fa- 
vorite avenue trees in the northeastern states. The Elm 
varies considerably in habit, and the following forms 
have been distinguished. The “vase form”: the main 
trunk separates at 15 to 30 ft. into several almost equal 
branches, which diverge at first slightly and gradually, 
but at the height of 50-70 ft. sweep boldly outwards and 
form a broad, “flat head, with the branches drooping at 
the extremities. This is the most beautiful and also 
the commonest form. Fig. 2617. The “plume form” is 
much like the foregoing, but the trank is less divided 
and the limbs form few feathery plumes or rarely one. 
The “weeping-willow form” usually has a rather short 
trunk with limbs curving outward more rapidly and 
with long and very slender pendulous branches, forming 
usually a broad and round head. The “oak-tree form” 
is distinguished by its limbs spreading abruptly and in 
sharp turns and the branches being usually less pendu- 
lous. The name “Feathery” or “Fringed” Elm is ap- 
plied to trees which have the limbs and the main trunk 
clothed with short, somewhat pendent branchlets thrown 
out usually in clusters at short intervals. This may ap- 
pear inany of the forms named, but is most conspicuous 
in trees of the plume form. Fig. 2618. '[here are a few 
named varieties in nurseries: Var. aurea, Temple, with 
yellow foliage, found in Vermont by F. L. Temple; var. 
nana, Hort., a dwarf, compact form, which may perhaps 
not belong to this species, and var. péndula, Ait., with 
slender pendulous branches. 

2. pedunculata, Foug. (U. levis, Pall. U. effitsa, 
Willd. OU. ciliata, Ehrh. U. vacemdsa, Borkh., not 
Thomas). Tree, attaining 100 ft., with spreading 
branches, forming a broad open head: branchlets pu- 
bescent, usually until the second year: buds glabrous, 
acute: Ivs. oval or obovate, very unequal at base, acu- 
minate, sharply doubly serrate, usually glabrous above, 
pubescent beneath, 2-4 in. long: fis. slender-pediceled; 
calyx with 6-8 exserted stamens: fr. ovate, notched, the 



ULMUS 

incision not reaching the nutlet. Middle Europe to 
western Asia.— Rarely cultivated and with less valuable 
wood. The trunk and the limbs are, as in the Ameri- 
ean Elm, often clothed with short branchlets. 

3. racemdsa, Thomas, not Borkh. Cork Etm. Rock 
Eto. Fig. 2612. Tree, attaining 100 ft., with short 
spreading branches, forming an oblong round-topped 

head: branchlets pubescent usually 
until the second year and mostly ir- 
regularly corky winged 
when older: buds acute, 
pubescent: lvs. oval to ob- 
long- obovate, unequal at 
the base, shortly acumi- 
nate, sharply and doubly 
serrate, glabrous or some- 
what rough above, pubes- 
cent beneath, 2-4 in. long: 
fls. in slender pendulous 
racemes ; calyx with 5-8 

2612. exserted stamens: fr. ova] 2613. Ul- 
Ulmus racemosa. or obovate, with a shallow mus alata. 

(O18) notch at the apex, pale, (X 2.) 
pubescent, ™-%4 in. long. 

Quebec to Tennessee, west to Nebraska. $8.8. 7:312. 

4. alata, Michx. Wanoo or WINGED Exum. Fig. 2618. 
Tree, attaining 50 ft., with spreading branches forming 
an oblong, round-topped or rather open head: branches 
usually with 2 opposite very broad wings; branchlets 
almost glabrous: buds acute, glabrous: Ivs. ovate-ob- 
long to oblong-lanceolate, often faleate, acute or acumi- 
nate, doubly serrate, subcoriaceous, glabrous above, 

pubescent beneath, 1!,-2'. in. long: fis. in short, few- 
fld. racemes; stamens usually 5: fr. elliptie-ovate, with 
narrow wing and with 2 ineurved horns at the apex, 
villous, 73 in. across. Va. to Fla., west to Ill. and Tex. 
S.8S. 7:313.—Handsome round-headed tree, sometimes 
used as an avenue tree in the southern states; not 
hardy north. 

5. fulva, Michx. (U. ribra, Michx.). SiLrepery Ewum. 
Rep Et. Figs. 2614, 2615. Tree, attaining 70 ft., with 
spreading branches, forming usually a broad, open, 
flat-topped head: branchlets pubescent: lvs. obovate to 
oblong, very unequal at base, long-acuminate, doubly 
serrate, of firm texture, very rough above, pubescent 
beneath, 4-7 in. long: fls. in dense clusters; stamens 
5-9: fr. orbicular-oval, little notched at the apex, ts in. 
across. Quebec to Fla., west to Dakotas and Tex. 8.8. 
7:314. Em. 2:334.—The reddish brown pubescence of 
the bud-seales is very conspicuous in spring, when the 
buds are unfolding. An allied species similar in foliage 
and fr. is U. elliptica, Koch ((. Heyderi, Spiith. U. 
Sibirica, Hort.), a native of western Siberia, Turkes- 
tan and Persia, with longer and larger lvs. and grayish 
pubescent buds, 

2614. Fruit of Slippery Elm—Ulmus fulva ( 14). 

6. scabra, Mill. (U7. montdna, With. UO. glabra, 
Huds.). Wycu Etm. Scorcn ELM. Fig. 2616. Tree, 
attaining 100 ft., with spreading branches forming an 
oblong or broad round-topped head; without suckers: 

4 above at 
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branchlets pubescent: buds pubescent, rather obtuse: 
Ivs. very short-petioled and unequal at base, broadly 
obovate to oblong-obovate, abruptly acuminate or some- 
times 3-lobed at the apex, sharply and doubly serrate 
rough above, pubescent beneath, 3-6 in. long: fis. clus: 
tered; stamens 5-6, little exserted: fr. oval or roundish 
obovate, little notched at the apex, with the seed in the 
middle, *4-1 in. long. Europe to Japan.—A variable 
species of which many fornis are cultivated; the follow- 
ing are some of the most important: Var. atropurpurea, 
Spiith. With dark purple foliage. Var. Bélgica, Hort. 
Of vigorous growth, forming a broad pyramidal head; 
Ivs. dark green. Var. crispa, Loud. (U7 asplenifolia, 
Hort.). A rather slow-growing form with narrow ob- 
long curved lvs. incisely serrate with twisted teeth, 
viving the margin a fringed appearance. Var. Dam- 
piéri, Koch. Similar to var. fastigiata, but with slen- 
der branches, smaller and lighter foliage. War. Dam- 
piéri Wrédei, Hort. Differs from the foregoing by its 
yellow young leaves. M.D.G. 1898:160. Var. ‘Dovzi, 
Hort. Of vigorous growth and upright pyramidal habit. 
Var. fastigiata, Loud. (7. pyramidélis, Hort. U. Bvro- 
niénsis, Hort.). Of columnar habit with strictly up- 
right branches and somewhat twisted, broad dark green 
leaves. Var. horizontalis, Kirchn. With horizontally 
spreading limbs and more or less drooping branches. 
Gn. 17, p.539. M.D.G. 1901:163. Var. laciniata, Trauty. 
Lys. broadly obovate, 3- or sometimes 5-lobed at the 

wide apex, large, light 
green: branches little 
pubescent, light - col- 
ored. E. Asia. Var. 
nana, Hort. Dwarf 
form. Var. péndula, 
Loud. (U. Cadmper- 
downi, Hort.). Cam- 

PERDOWN ELm. Fig. 
2619. With long pendu- 
lous branches, the 
limbs often spreading 

2615. 2616. horizontally. Gn. 40, 

Ulmus fulva. Ulmus scabra. Pp. 158. Var. Pitteursi, 
(x2) (X 2, Hort. Pyramidal tree 

of vigorous growth 
with deeply serrate lvs. often purplish when unfolding. 
Var. purptrea, Koch. Lys. purple when young, chang- 
ing to dark green. Var. supérba, Hort. Of vigorous 
growth, with large and long, dark green leaves. Var. 
tricuspis, Koch. (U. triserratau or tridens, Hort.). Lvs. 
obovate, 3-lobed at the apex. 

7. campéstris, Smith (7. suberosa, Willd., U. sureu- 
losa, Stokes). ENGuLisH ELM. Tree, attaining 100 ft., 
with spreading branches forming an oblong round- 
topped or sometimes open head, usually producing 
suckers: branches little pubescent when young or gla- 
brous, sometimes becoming corky: buds acute, pubes- 

cent or glabrous: Ivs. distinetly petioled, broadly ovate 
to ovate-oblong, unequal at the 
base, acuminate, doubly serrate, 
usually glabrous and smooth 

length, pubescent or 
glabrous beneath, 1',-5 in. long: 
fils. short-pediceled; stamens 4-6: 
fr. obovate, with the nutlet much 
above the middle, reaching almost 
the incision at the apex. Middle 
Europe and northern Africa to 
Japan. Bm. 2:336. M. D. G. 
1900:577. — This tree is often 
planted as an avenue tree; it : 
succeeds very well and fine old ” 7 
trees may be occasionally seen 

stern states. The 
foliage remains green several 
weeks longer than that of the 
American Elm. 7. campestris is 
still more variable than the fore- 
going species and four vars., very distinet in their ex- 
treme forms and sometimes considered distinct species, 
ean be distinguished. 

Var. vulgaris, Planch. (U. suberdsa, Ebrh. Ol. mi- 
vor, Mill.). Small tree or shrub, with often corky 
branches: Ivs. broadly oval or rhombic obovate, rough 

2617. One of many nat- 

ural forms of the 
American Elm — the 

vase-form type. 
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above, pubescent beneath, 1-3 in. long: fils. with 5-6 
stamens: fr. obovate to oblong-obovate. 

Var. major, Planch. (UJ. major, Smith, not Reichb. 
U. sativa, Mill. UO. latifolia, Hort.). Large tree: 
lvs. rather long-petioled, ovate to ovate- or obovate-ob- 
long, usually glabrous and smooth or sometimes slightly 
rough above, pubescent beneath, 2-5 in. long: fis. with 
usually 4 stamens; fr. broadly obovate. 

ULMUS 
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2618. A Feathered Elm—UImus Americana. 

Var. levis, Spach (UW. nitens, Monch. U. glabra, 
Mill., not Huds. UW. carpinifolia, Lindl.). Tree with- 
out suckers: branches spreading, sometimes pendulous, 
not corky: lvs. ovate or obovate to obovate-oblong, gla- 
brous and smooth above, glabrous or pubescent only at 
the veins beneath, 2-4 in. long: fls. distinctly petioled, 
with 5-6 exserted stamens: fr. obovate. 

Var. Japénica, Sarg. in herb. Tree, attaining 80 ft.: 
branches light yellowish gray, covered with short pu- 
bescence when young: petioles densely pubescent, ¥% in. 
long: Ivs. oblong-obovate, glabrous above, grayish pu 
beseent beneath, +-6 in. long: fis. almost sessile. Japan. 
G.F. 6:327.—This form very much resembles the Ameri- 
ean Elm in habit, foliage and pubescence, but the fis. 
and fr. are like those of U. campestris; it may prove to 
be a distinct species. 

The following are the most important horticultural 
forms: Var. Antarctica, Arb. Kew. ‘Shrub or small 
tree, with slender often pendulous branches: lvs. slen- 
der-petioled, obovate, incisely doubly serrate, some- 
what curled, 1-2 in. long. Var. Antarctica atrea, 
Hort. (U. campéstris atrea, Morr. UU. Résseelsii, 
Hort.). Similar to the preceding but with yellow lvs. 

Var. Berardi, Sim.-Louis. Bushy shrub, with slender, 
upright branches: Ivs. oblong to narrow-oblong, with 

few course teeth, ‘4-1 in. long; it belongs, perhaps, to 
Zelkowa. Var. Clémmeri, Hort. Narrow pyramidal tree 
with spreading short branches and oval, somewhat 
rough Ivs. Var. Cornubiénsis, Loud. (var. Sarniénsis, 
Loud. OU. Wheatleyi, Hort. &. stréeta, Lindl.). 
GUERNSEY ELM. CorNnIsH Exim. Tree, with short as- 
eending branches forming a dense, narrow pyramid: 
Ivs. rather small, broad, dark green, obtusely serrate. 
Var. corylifolia purpurea, Hort. Lvs. large, purplish 
when unfolding, becoming bright green with reddish 
petioles, slightly rough above, pubescent beneath. Var. 
cucullata, Loud.( Var. concavefolia, Loud.). Lys. curled, 
somewhat like a hood. Var. microphylla péndula, Hort. 
With small Ivs. and pendulous branches. Var. monu- 
mentalis, Rinz (U. fastiyidta, Hort.). Monumentan 
Exum. Of columnar habit: lvs. rather short-petioled, 
with broad often almost simple teeth somewhat rough 
above. Var. myrtifolia purpurea, Hort., with small 
broad vs. purplish when young, dark green later, 
sharply serrate and somewhat rough above. Var. pén- 
dula, Hort. With pendulous branches. Var. Rueppellii, 
Hort. Of compact habit, with corky branches and small 
foliage. Var. suberdsa, Loud. ENGLIsH CORKY-BARKED 
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Exum. Branches corky: lvs. rather small and rough 
above. Var. suberdsa alata, Hort., has very broad 
corky wings and var. suberdsa péndula, Hort., has corky 
pendulous branches. M.D.G. 1901:166. Var. umbracu- 
lifera, Spith. Shrub or tree, with slender branches 
forming a dense, round head: lvs. small, obtusely ser- 
rate, rather smooth. M.D.G. 1900:579. Similar forms 
are U. Turkestiénica, Hort., and U. Kodpmanni, Hort. 
Var. vegéta, Dipp. (U. montana, var. vegéta, Loud.). 
Of vigorous growth, with bright green, large, oblong- 
obovate Ivs., somewhat rough above. Supposed to bea 
hybrid of U. campestris, var. levis and U. scabra, and 
has more the habit of the latter. Var. viminalis, Loud. 
(OU. sedbra, var. vimindlis, Koch. U. stricta, Hort.). 
Small tree, with slender spreading branches: lvs. elliptic 
to oblong, incisely serrate, 2-3in. long. Var. Webbiana, 
Hort. Lvs. small and broad, somewhat curled, dark 
green. There are also several variegated vars., of 
which var. argenteo-variegata, with the lvs. striped 
and spotted white, and var. Louis van Houtte, with yel- 
low foliage, sometimes spotted green, are the most cul- 
tivated. 

8. pumila, Linn. (U. microphylla, Pers. U. Sibirica, 
Hort.). Small tree or shrub, with slender pubescent, 
sometimes pendulous branches: lvs. oval-elliptic to el- 
liptic-lanceolate, short-petioled, acute, firm, dark green 
and smooth above, pubescent when young beneath, 34-2 
in. long: fis. short-pediceled; stamens 4-5, with violet 
anthers: fr. obovate, with the nutlet somewhat above 
the middle, incision at the apex reaching about half way 
to the nutlet. Turkestan to Siberia and N. China.—A 
graceful small hardy tree. Var. péndula, Hort. (U. par- 
vifolia péndula, Hort. Plénera repens, Hort.), has 
slender, more pendulous branches. U.pinnato-ramosa, 
Dieck, with the slender branches very regularly pin- 
nately branched, is probably ouly a form of this species. 

9. parvitolia, Jaeq. (UW. Chinénsis, Pers.). CHINESE 
Eutm. Half-evergreen small tree or shrub, with spread- 
ing pubescent branches: lvs. ovate to obovate or oblong, 
very short-petioled and little unequal at base, acute or 
obtusish, subcoriaceous, glabrous and glossy above, pu- 
bescent beneath when young, usually glabrous at 
length, 34-2 in. long: fis. short -pediceled in clusters; 
stamens 4-5, much exserted: fr. oval to elliptic, notched 
at the apex, with the seed in the middle, 14-24 in. long. 
July-Sept. N. China, Japan.—Has proved hardy near 
Boston. 

10. crassifolia, Nutt. CepAR Eto. Tree, attaining 80 
ft., with spreading limbs and slender, often pendulous 
branches, often furnished when older with 2 opposite 
corky wings: lvs. short-petioled, ovate to ovate-oblong, 

2619. Camperdown Elm—Ulmus scabra, var. pendula. 

usually very unequal at the base, obtuse or acute, 
doubly and obtusely, sometimes almost simply serrate, 
subcoriaceous, somewhat rough and lustrous above, pu- 
bescent beneath, 1-2 in. long: fis. in few-fld. very short 
racemes; stamens 5-8, little exserted: fr. oval-elliptic, 
pubescent, notched, 14 in. long. Aug. Miss. to Ark. and 
Tex. § 7:315.—Tender north. 

11. ser6tina, Sarg. Tree, with short spreading and 
pendulous branches, often furnished with irregular 
corky wings: lvs. oblong to obovate, unequal at the 
base, acuminate, doubly serrate, glabrous and lustrous 
above, pubescent on the veins beneath, 2-3 in. long: fis. 
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in 34-1] in. long pendulous racemes; calyx 5-6-parted to 
the base: fr. elliptic, deeply notched, densely ciliate, 
1, in. long. Sept. Tenn. to Ga.; sometimes planted in 
avenues in Ga.; has proved hardy at the Arnold Ar- 
boretum, Boston. 

U. Keaki, Sieb.=Zelkova Keaki.—U. Verschaffeltii, 

Zelkova Japonica, var. Verschaffeltii. 
Hort.= 

ALFRED REHDER. 

UMBELLULARIA (from Latin wmbella, a sunshade; 
having refereuce to the form of the inflorescence). 
Laurdcee, CALIFORNIA LAUREL. A monotypic genus, 
comprising a single Pacific coast tree with alternate, 

simple, exstipulate Ivs.: tls. small, greenish, in simple 
pedunculate umbels, which in the bud are surrounded 
with an involucre af 6 caducous bracts; petals none; 

stamens 9; filaments with an orange-colored gland at 
base; anthers opening by uplifted valves: fr. a sub- 
globose or ovoid drupe with hard endocarp. Propagated 
by seeds. 

\ 

XN 

2620. California Laurel—Umbellularia Californica (X 14). 

Californica, Nutt. (Oreoddphne Califérnica, Nees). 
Fig. 2620. Handsome evergreen tree, 20 to 40 or even 
80 to 90 ft. high, with erect or suberect slender branches, 
conical outline and dense foliage: lvs. containing a 
highly aromatic and volatile essential oil, and burning 
vigorously in the camp fire, even while green: fis. fra- 
grant: drupes at first yellowish green, becoming purple 
when ripe. Dec. to May.—One of the most abundant 
and characteristic of Californian trees, common in moist 
places, particularly along streams in the Coast Range 
foothills and mountains, and attaining its greatest 
size in the cool, fog- moistened alluvial valleys of the 
coast of northern California and southern Oregon; it is 
but rarely seen in the drier interior valleys of the state. 
It often crowns the highest points of the coast range 
hills, up to about 2,500 feet altitude and far from the 
nearest spring or other visible sign of moisture, but in 
such cases the rock strata are nearly vertical and easily 
penetrated by the long roots which are able thus to 
reach hidden supplies of water. In such places it usu- 
ally forms dense clumps or thickets of shrubs or small 
trees which are frequently shorn by the cutting ocean 
winds as though by a gardener’s shears, suggesting its 
adaptability for clipped- hedge and wind-break work. 
The wood takes a beautiful polish and is considered 
"the most valuable wood produced in the forests of 
Pacific North America, for the interior finish of houses 
and furniture,” for which purposes it is extensively 
used. It is also used in boat-building for jaws, bit 
cleats, cross-trees, ete. The branches are occasionally 
used for poles for chicken- roosts, as the strong odor, 
pervading wood and bark as well as leaves, is said to 
keep away lice. The leaves are used for flavoring soups 
and blanemanges but are too strong to give as agreeable 
a flavor as those of Laurus nobilis or Prunus Lawro- 
cerasus, The tree is sometimes cultivated for ornament 
in south European parks and gardens. Professor Sar- 
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gent describes it us “one of the stateliest and most 
beautiful inhabitants of the North American forests, 
and no evergreen tree of temperate regions surpasses 
it in the beauty of its dark dense crown of lustrous 
foliage and in the massiveness of habit which make 
it one of the most striking features of the California 
landscape and fit it to stati in any park or garden.” 

JosEPH Burt? Davy. 

UMBRELLA LEAF. See Diphylileia. 

UMBRELLA PINE. 

UMBRELLA PLANT 
perus 

Sciadopitys. 

or UMBRELLA PALM. 
alternifolius. 

Cy- 

UNGNADIA (Baron Ungnad, am- 
bassador of Emperor Rudolph IL to 
the Ottoman Porte, who in the year 
1576 introduced the common horse 
chestnut to western Europe by send- 
ing seeds to Clusius at Vienna). 
Sapindacee, A genus of one species, 
the MEXICAN BUCKEYE, a small tree 
closely related to the horse chestnut 
but with foliage like a hickory, the 
lvs. being alternate and pinnate, and 
rose-colored fls. which are borne in 
small lateral clusters or simple 
corymbs, appearing with the lvs. in 
early spring. The seed, or “bean,” 
has a sweet taste, but is considered 
emetic and poisonous. The fruit 
does not have a prickly husk like 
the horse chestnut: it is a smooth, 
leathery capsule and strongly 3- 
lobed. The fils. are about % of an 

inch across, polygamous, 4-petaled, and the staminate 
ones have 8 stamens. For fuller account, see Sargent’s 
Silva. 

speciosa, Endl. 
Commonly a slender deciduous shrub, 

SPANISH or MEXICAN BUCKEYE. 
5-10 ft. high or 

sometimes a small tree: wood brittle: Ivs. alternate, 
odd-pinnate ; Ifts. 5-7, ovate -lanceolate, acuminate. 
Common in southwest Texas; winter-kills in northern 
Texas at a temperature of zero. S.S. 2:73. FS 
10:1039. Gn. 19, p. 309.—Int. by P. J. Berekmans. 

W. M. 

UNICORN PLANT. JMuartynia proboscidea. 

UNIOLA (an ancient Latin name of some unknown 
plant, derived from wnus, one, and said to have been 
applied by Linnzus to this genus on account of the 
union of the glumes). Graminew. Perennials with 
creeping rootstocks. Species 5, all American. Spike- 
lets broad and very flat, in loose panicles, several fid., 
with some of the lower glumes empty; glumes keeled. 
nerved, pointed, but awnless. Cultivated for the orna- 
mental panicles, which are suitable for dry bouquets. 

latifolia, Michx. Sprke-GRass. Fig. 2621. Culms 2-4 
ft.: lvs. broad and flat, often 1 in. wide: spikelets large 
and thin, at maturity drooping on slender pedicels, 
forming a very graceful and ornamental panicle. Pa. to 
Kan. and southward.—Often grown in hardy borders. 
One of the best of our hardy native, perennial grasses. 

paniculata, Linn. Sea Oats. Culm taller, 4-8 ft.: Ivs. 
narrow and convolute: spikelets narrower, upright on 
short pedicels, forming an elongated panicle. Sand- 
hills along the seashore of the southern states. 

A. 8. Hitcucock. 

URARIA (Greek oura, tail, referring to bracts). 
Leguninose, Eight species of perennial herbs with 
woody bases, all of which are accounted for in the Flora 
of British India. They have 1-9 lfts. and very numer- 
ous, small or minute fils. in racemes. Standard broad: 
wings adhering to the obtuse keel; stamens diadel- 
phous: ovary sessile or short-stalked, few-ovuled: style 
inflexed: pod of 2-6 small, turgid, 1-seeded, indehiscent 
joints, often placed face to face. 

The following species is the most desirable of the 
genus. It grows about 5 ft. high and is crowned by 
a single terminal raceme sometimes 2 ft. long, densely 
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crowded with 200 or more pea-shaped fis. each 34 in. 
long. In the Flora of British India this plant is erro- 
neously said to ascend the Himalayas to an altitude of 
9,000 ft. A corrected account of this plant is found in 
B M. 7377, from which source one infers that the plant 
is not hardy. The first plants flowered in Europe 
bloomed in September and the annual stems then died 
down to the base. Seeds of this plant have been im- 
ported by a northern amateur who has a winter home 
in Florida, 

erinita, Desv. Erect, little- branched, subshrubby 
perennial, 3-6 ft. high, distinguished from other species 
by having its upper lvs. composed of 3-7 oblong lfts. 
and pedicels clothed with long bristles. Lfts. 4-6x 114-2 
in.: racemes dense, 1 ft. long, 1-1)¢ in. thick; standard 
ovate, violet-purple within, pale blue outside: wings 
pinkish. Bengal to Assam, eastward through Burma 
to China, south to Malaeca and the Malay Islands to 
Timor Laut, but not Australia and not indigenous in 
Ceylon. B.M. 7377. W. M. 

2621. Uniola latifolia (14). (See page 1883.) 

URCEOCHARIS (hybrid name, suggesting that the 
plant is a hybrid between Urceolina and Eucharis). 
Amaryllidacew, The only species, Ureeocharis Cli- 
brani (see Fig. 2622) is a tender winter -blooming bul- 
bous plant with broad Ivs. a foot long and half as wide 
and large, white, bell-shaped, 6-lobed flowers, a dozen 
or so in an umbel, and each 2 in. across. The plant is a 

URCEOLINA 

hybrid, introduced about 1892, between Urceolina pen- 
dula and Hucharis grandiflora, or in gardener’s lan- 
guage Uyecolina aurea and Hucharis Amazonica. A 
tower of the hybrid and of each of its parents is shown 
in Fig. 2622. The hybrid gets its white color from Eu- 
charis, the flowers of Urceolina being yellow. The 
shape of its flower is so singular a mixture of the two 
as to be very different in appearance from either. The 
hybrid lacks the beautiful staminal eup of Eucharis, 
and has a distinetly bell-shaped perianth. The showy 
part of Ureeolina is the urn-shaped portion of the flower, 
the spreading tips being very short. The perianth of 
Eucharis is funnelform, the spreading portion being 
lurge and showy. The perianth-tube and ovary of the 
hybrid are like those of Urceolina, the ovary being 
deeply 3-lobed instead of globose as in Eucharis. The 
pedicels are ascending, as in Eucharis, not pendulous 
as in Urceolina. The appendages at the base of the 
stamens are more distinctly marked than in either of 
the parents. 

The parents of Ureeocharis belong to the Pancratium 
tribe, characterized by having the stamens appendaged 
toward the base and often united into a distinet cup. 
Twelve of the 17 genera in this tribe are from the An- 
des and 8 of these, including Eucharis and Urceolina, 
have broad and petioled lvs. and the ovules are super- 
posed. Eucharis and Urceolina have a long, slender 
tube which is suddenly swollen above. The flowers of 
Eucharis are white and those of Urceolina colored, but 
the essential difference between the two genera lies in 
the stamens, which are minutely appendaged in Urceo- 
lina, while in Eucharis they are quadrate and sometimes 
united to make a cup. 

This bigeneric hybrid was introduced to the trade 
under the name of Hucharis Clibrani, but the changes 
wrought in the structure of the flower by the cross are 
so great that Dr. Masters was justified in giving the 
plant a new genus. 

Clibrani, Mast. (Ficharis Clbrani, Hort.). Tender 
bulbous hybrid of Ureeolina pendula and Hucharis 
grandiflora, with petioled lvs. 1x 1% ft. and umbels of 
white bell-shaped 6-lobed fils. each 2 in, across and a 
dozen in an umbel. Anthers depauperate. Blooms in 
early winter. For culture, see Ureeolina. G.C. IL. 
12:215; 26:251. Gn. 44, p. 459. G.M. 35:790.—Int. 
about 1892 by Messrs. Clibran, Oldfield Nurseries, Al- 
trincham, England. W. M. 

URCEOLINA (Latin, pitcher; alluding to the pitcher- 
or urn-shaped flowers). Amarylliddacew. A genus of 3 
species of South American bulbous herbs, with thin ob- 
long to long-lanceolate, petioled leaves and a naked 
scape bearing an umbel of pendulous red or yellow 
flowers. Perianth-tube often narrow and often some- 
what stem-like at the base, suddenly dilated; stamens 
inserted at or below the throat of the tube, indistinctly 
appendiculate at the base. 

The species of Urceolina are attractive plants and 
easily grown, flowering every year, but for some reason 
they are rather scarce. The bulbs are about 3 in. across 
and during the growing season have 1 or 2 lIvs. The 
plants flower in December. After flowering the bulbs 
may be removed from the stove to the intermediate 
house and placed in a spot where they will be kept dry. 
Just before growth begins in the spring the bulbs 
should be taken out of the pots and the exhausted soil 
removed. The bulbs may then be replaced, one bulb in 
a 5-in. pot, using clean pots, plenty of drainage material 
and a rich, light, porous soil. Place the top of the bulb 
level with the soil. Remove the pots to the stove, and 
as soon as growth begins water freely. In the fall when 
the lvs. turn yellow, water sparingly and finally with- 
hold water altogether. The flower scapes appear a few 
weeks after the lvs. disappear. 

A. Fls. red. 

miniata, Benth. & Hook, (Pentlindia minidta, Herb.). 
Bulb about 1% in. through: lvs. produced after the fis., 
short-petioled, about 1 ft. long, 14% in. wide, narrowed 
at both ends: scape over 1 ft. long: fls. 2-6, bright 
searlet. Andes of Peru and Bolivia. B.R. 25:68. R.B. 
23:49.—Offered by Dutch bulb-growers. 
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AA. Els. yellow. 

péndula, Herb. (C.atreu, Lindl.). Bulb about 124 in. 
through: Ivs. 1-2 to a stem produced after the fls., ob- 
long, acute, 1 ft. long by 4-5 in. broad: scape about 1 ft. 
long: fs. 4-6, bright yellow tipped with green. Andes 
of Peru. B.M. 5464. G.C. ILL. 122211. 

F. W. Barcuay and Rosert Cameron. 

URERA (meaning not obvious). Urliedeew. 
18 species of shrubs and small trees, rarely subshrubs, 
native to tropical regions, with alternate lvs., entire or 
variously cut, palmately or pinnately nerved, and nu- 
merous small fs. borne in eymes which are often re- 
peatedly forked. DC. Prod. vol. 16, part 1, pp. 88-98 
(1869). The following has been offered in Ameriea as 

About 

an ornamental greenhouse shrub. 

2622. At the left, Eucharis grandiflora; next, Urceolina pendula; at the right, the hybrid 

Urceocharis Clibrani. 

alcewfélia, Gaud. (Urtica Curacasdnu, Jacg.). Tree 
or shrub: lvs. broadly ovate, acuminate, basal sinus 
wide and open, crenate-dentate: fls. dicecious, in regu- 
larly dichotomous cymes; male cymes 4-6 times dichoto- 
mous, stinging or not, rose-colored: female fls. many 
times dichotomous, the fils. solitary or in 3's. Trop. 
America. W. M. 

URGINEA (from the name of an Arabian tribe in 
Algeria). Lilideeew, The Sea Onion, known to drug 
stores by the name of Squill, and to gardensas Urginea 
maritima, is a bulbous plant native to the Mediterranean 
region, which grows 2 or 3 ft. high and bas a long ra- 
ceme of small, whitish, 6-parted flowers. The raceme is 
often 1‘% ft.long and contains 50-100 or more fis. each 
% in. across. It has the same style of beauty as Orni- 
thogalum pyramidale but unfortunately it is only half- 
hardy. As an ornamental plant it is little known in 
America. The name seems not to appear in American 
catalogues, but the Dutch bulb-growers offer the bulbs 
in at least 5 sizes. A plant erroneously called Sea Onion 
is Ornithoqalum caudatum. There is considerable dif- 
ference of opinion as to when the Sea Onion blooms, 
but the plant is generally considered an autumn bloomer, 
and it is clear that the leaves appear after the flowers. 
In England the plant is said to have flowered as early 
as July and August. Baker writes that the lvs. appear 
in winter. Some English cultivators say the lvs. appear 
as early as October and November; others say not until 
spring. The plant grows near the seashore and inland, 
in dry sandy places from the Canaries to Syria. It is 
also found in South Afriea, which is unusual, as the 
North and South African species of any genus are not 
usually identical. 
The proper name of the Sea Onion is Urginea Scilla. 

The plant is closely related to the genus Scilla, but in 
the opinion of the undersigned it is much closer to Or- 
nithogalum, especially in habit, inflorescence and color 

All half size. 
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of flowers. The seeds of Urginea are numerous in exch 
locule (in the Sea Onion 10-12), strongly compressed 
and winged; in Ornithogalum and Scilla they are not 
compressed or winged and iu Scilla they are solitary or 
few in each locale. Urginea is a renus of 40 species of 
bulbous plants native to the exstern hemisphere, Ty pi- 
cally, the species have narrow or lorate ys. which fol- 
low the fls., and racemes of numerous whitish, rarely 
pale yellow or rosy fls., each segment of whieh is keeled 
with green or purplish. Monograpbed byd.Q. Baker in 
Latin in Journ. Linn. Soe. 13:215 (1 ). At that time 
Baker recognized a total of 24 species, but in Flora 
Capensis 6:462 (1896-97) he deseribes 27 species from 
South Afriea alone. 

The bulbs of Urginea are colleeted in large quantities in 
the Mediterranean region for the drug trade. They some- 
times attain a maximum weight of 15 pounds. The bulbs 

contain about 22 per cent of 
sugar and are used in Sicily 

in the manufacture of whis- 
key. Squills have emetic 
aud cathartic properties. 
Syrup of squills is a popu- 
lar croup medicine. The 
bulb, as it appears in the 
wholesale drug market, has 

been deprived of its outer 
seales and cut into thin 
slices, the central portions 

being rejected. 

Scilla, Steinh. (U7. mavri- 
tima, Baker). Sta Onion, 
SQuILL. Height 1-3 ft.: 
bulb 4-6 in. thick: Ivs. ap- 
pearing after the fls., lance- 
olate, somewhat fleshy and 
glaucous, glabrous, 1-1% 
ft. long, 2-4 in. wide above 
middle: racemes 1-11 ft. 
long, 1-1% in. wide, 50- 
100-fld.: fils. % in. aeross, 
whitish, with the oblong 
segments keeled greenish 
purple. Autumn.  Cana- 
ries to Syria, 8S. Africa. 

B.M. 918 (as Ornithogalum Squilla). Ww. M. 

URSINIA (John Ursinus, of Regensburg, 1608-1666; 
author of “Arboretum Biblicum”). Compdésite. Here 
belongs the hardy annual known,to the trade as Spheno- 
yyne speciosa, It grows about a foot high, has finely 
cut foliage and yellow or orange flower-heads ]!s-2 in. 
across. The heads have about 22 rays. Both yellow and 
orange-colored flowers are sometimes found on the same 
plant. When well managed it blooms all summer. It is 
supposed to be a native of the Cape. It has been in 
cultivation since 1836 but was not correctly described 
until 1887. It is much praised by connoisseurs, though 
it is not known to the general public. It seems to have 
enjoyed a longer continuous period of cultivation than 
many other showy composites, in which the Cape is 
wonderfully rich, particularly in subshrubby kinds. In 
Flora Capensis, vol. 3 (1864-65), Sphenogyne and 
Ursinia are treated as separate genera, the distinctions 
being as follows: the akene is eylindrical in Spheno- 
gyne, but obovate or pear-shaped in Ursinia, distinctly 
tapering to the base: the pappus is uniseriate in the 
former, biseriate in the latter, the inner series consist- 
ing of 5 slender white bristles. In the course of time 
these distinctions have been dropped and Sphenogyne 
included in Ursinia. 

wh 

Ursinia is a genus of about 60 species, all native to 
S. Africa. One species, WU. annaa, is also found in 
Abyssinia. The species are annuals, perennials or sub- 
shrubs: lvs. alternate, serrate, pinnatifid or usually 
pinnatisect: rays the same color on both sides or pur- 
plish brown beneath: involuere hemispherical or 
broadly campanulate: akenes often 10-ribbed. For fur- 
ther particulars, see Flora Capensis, vol. 3. There are 
said to be many other desirable species besides the fol- 
lowing: 

pulchra, N. E. Br. (Sphendgyne specidsa, Knowles 
& Weste.). Annual, 1-2 ft. high. with lvs. bipinnately 
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dissected into linear lones and yellow or orange fi.- 
heads 2 in. across: rays about 22, 3-toothed, spotted 
purple-brown at base: stem glabrous, branched: lvs. 
alternate: scapes nearly leafless, about five times as 
long as lvs.: invoiuecre 4-rowed; scales increasing in 
size from the base, outer rows with a brown scarious 
border, inner with a white scarious border. F.C. 2:77. 
P.M. 6:77. G.C. ILL. 4:356. Gn. 44, p. 217. RH. 
1843 3445. W. M. 

URSINIA 

URTICA (Urticacew) is the genus containing the net- 
tles. For U. Carucusuna, see Urera. U. nivea is 
Ramie or Silver China Grass, properly Behmeria nivea, 
which see. As Ramie is a fiber plant, not a horticul- 
tural subject, it is not fully treated here, the student 
being referred to the publication of the office of Fiber 
Investigations, U. 8. Dept. Agric., Washington, D.C, 

UTAH, HORTICULTURE IN. Fig. 2623. While the 
area in Utah devoted to fruit-growing is very small 
compared to the area of the whole state, there are few 
states in the Union which surpass Utah in the number 
of kinds grown. Beginning in the northern part of the 
state, in the vicinity of the agricultural college at Lo- 
gan, the fruits of the cooler temperate regions flourish, 
most varieties of apples and pears succeeding well, 
many sorts of plums and cherries thriving and even the 
hardier peaches giving a fair number of crops as com- 
pared to the years of failure. The chief difficulties here 
are, first, the short season, which does not admit of the 
ripening of fruits that require more time for their de- 
velopment than the Concord grape, for example, and 
second, the great liability to late spring and early au- 
tumn frosts. 

Throughout the entire state the annual rainfall is 
very light, and what little precipitation there is falls for 
the most part during the winter season in the form of 
snow, so that practically no fruit is grown within the bor- 
ders of the state without irrigation, and this is a factor 
which determines to a very great extent the sections 
and even the particular localities devoted to fruit-grow- 
ing. The conditions in the Cache valley illustrate this 
point. This region is a mountain valley lying in the 
heart of the Wasatch range of the Rocky Mountains in 
the northern part of the state, and is some 60 miles 
long by 12-18 miles wide. The soil of this entire valley, 
with the exception of a few alkali areas and some boggy 
districts, is well suited to fruit-growing, but the rivers 
which furnish the water for irrigating all enter the val- 
ley from the eastern side, and as the land slopes from 
both sides to the center of the valley it is impossible to 
conduct the water on to much land that might otherwise 
be profitably used for fruit. Artesian wells supply 
water to some lands to which the river waters cannot 
be brought, but here again the difficulty is that com- 
paratively few sections of the state are blessed with the 
possibility of having artesian wells. 

The earlier Mormon settlers of the state inaugurated 
a system of irrigating canals, which, considering the 
means at their command, were wonderfully effective. 
More recently, the Bear River Canal Company of the 
northern part of the state and several other large cor- 
porations have expended great sums of money in putting 
in dams and digging canals, by means of which large 
areas of land which had previously grown nothing but a 
good quality of sage-brush have been changed into good 
farms. In order to increase the sale of these lands 
many orchards have been set. These operations have 
served as a wonderful stimulus to the fruit-growing 
industry. 

In all the northern portions of the state where late 
frosts are likely to occur and injure the fruit crop, what 
are known as the “eanon winds,” beeome very import- 
ant factors in the success of fruit plantations. These 
winds begin blowing daily about eight o’clock in the 
evening and continue all night and until six to nine 
o’elock the next morning. They are almost as regular 
as clockwork. They come from the canons and blow 
with such force as to necessitate thick wind-breaks to 
protect all orchards within a mile or two of the cafion’s 
mouth. But gradually they spread out over the lower 
lands in a fan-shaped area, their force lessening as the 
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distance from the cafion increases, though still suffi- 
ciently strong to prevent the cold air from settling and 
producing frost. So marked is their influence upon the 
occurrence of frosts that it is no uncommon thing after 
a cold night in the spring or autumn to find that while 
the plantations in the districts influenced by the canon 
winds have come through without injury, yet just 
around a spur of the mountain out of reach of the wind, 
the blossoms have nearly all been injured. Perhaps in 
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2623. Map of Utah. 

Shaded parts show horticultural areas. 

time satisfactory varieties may be developed which will 
bloom late enough to avoid this danger, but as yet the 
problem of frosts is even more difficult to solve than 
that of water. 

Ancther factor which has contributed in the past 
toward restricting the areas devoted to fruit is the 
manner in which the early settlements in the state were 
located. The pioneers settled in villages, each man 
being allotted a small piece of land on which the home 
was built and the garden and small family orchard 
established. Then on the outskirts of this village, and 
extending sometimes as far as ten miles from it, were 
located the farms proper, which were allotted to the 
residents of the village, so that even in what may be 
called the strictly farming districts of the state the peo- 
ple lived in villages and drove out to cultivate their 
farms. Naturally the fruit plantations which needed 
the personal and constant oversight of the owner to in- 
sure a crop or at least a harvest, were confined to the 
plantation in the village and the farm was given over 
to grains and hay crops. It is only in the comparatively 
few districts where the village system did not obtain, or 
within more recent years when it has been somewhat 
abandoned, that the larger available areas of the farms 
have encouraged the planting of larger orchards. 

So far as most insect pests are concerned, the Utah 
fruit-grower is neither more nor less fortunate than his 
brothers of other states. It is true there was a time 
when the somewhat isolated position of the state seemed 
to warrant the belief that it would escape from the in- 
roads of many of the pests which troubled growers else- 
where, but with the advent of better transportation 
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facilities and the increase of fruit plantations, the 
standard insect enemies have one after another entered 
the borders of the state. But, on the other hand, in the 
matter of fungous diseases the state is singularly fortu- 
nate, there being in most sections comparatively little 
trouble from them. Doubtless the dry atmosphere of 
Utah is responsible for this. 

It seems probable that the state will never cujoy a 
large local market, though the mining industry will in- 
sure av fair one, but its mountain climate seems to give 
a superior quality to the fruit grown and with the more 
general adoption of better methods there is no reason 
why fruit-growing in Utah should not take its place as 
one of the chief branches of the agriculture of the 

state. F.C. SEARS. 

Another View of Utah.— In Cache valley, apples, 
pears, American plums and sour cherries do exceedingly 
well. Peaches are grown there in a small way. The 
temperature in winter is often lower than 20° below 
zero, and that, together with late frosts, is the reason of 
the failure of the peach crop. In 1899-1900 the lowest 
temperature was 10° below zero, and the tollowing win- 
ter the lowest temperature was about 2° below zero, and 
each of these winters was followed by a full crop of 
peaches. 

In the valley next south of Cache valley, peaches and 
apricots are grown very successfully at Brigham City. 
At Ogden there are a few of the European grapes, but 
they are protected during the winter by being laid down 
and covered with earth. Even with this protection the 
vines are badly damaged by freezing, as is indicated 
by large, corky swellings often culled black knot of the 
grap Sweet cherries and native grapes do very well 
in certain localities in this section, There are a few 
hardy almond trees near Ogden. Farther seuth, at 
Proyo, there is at least one vineyard of Vinifera grapes 
in which the vines are pruned similar to the Californian 
system, except that the trunks are only a few inches 
high. These vines are protected with a covering of 
earth during the winter. Apples and pears do very well 
from Cache valley in the north, through the portions 
mentioned above, to Provo, and for some distance far- 
ther south. It is very probable that all hardiest varie- 
ties of apples and pears would do well in Beaver, Iron 
and Sevier counties, but as yet very little has been done 
with them because of the long and extremely cold win- 
te In many portions of these counties the elevation 

is 6,000 feet. 
The climate of Washington county, in the south- 

western corner of the state, is very mild, but is not so 
mild as that of most of southern California. The tem- 
perature in winter occasionally reaches zero, Vinifera 
grapes, figs, pomegranate and almonds grow there suc- 
cesstully without artificial protection, No attempt is 

to grow oranges and lemons. Peaches and apri- 
cots grow to perfection in this region when any atten- 
tionis given to the trees. This section was Utah’s most 
noted fruit district from ten to twenty years ago, but 
so little care has been given to fruit trees that the 
orchards have gone to ruin. At present the principal 
occupation there is the growing of alfalfa and stock, 
but the improved methods of fruit-growing will prob- 
ably be practiced soon. For further notes on fruit- 
growing in Utah, see Hedrick, Proc. Amer. Pomological 
Society, session of 1899, p. Cc. P. Cio 

UTRICULARIA (Latin, « @iftle bag or skin; referring 
to the bladders). Lentibularideen,  BLADDERWORT. 
Utricularia is a genus of herbaceous plants possessing 
little bladders whieh trap small aquatic animals. The 

. bladders have a valve-like door through which the ani- 
mals enter when looking for food or when trying to 
escape from other creatures. The bladders are most 
numerous and effective in the species which float in 
stagnant water. They are fewer in the marsh-inhabiting 

species. The terrestrial kinds often have minute, de- 

formed and useless bladders. The aquatic species are 
characterized by much dissected lvs. with thread-like 
segments, a type of foliage seen in the water crowfoot 
and other floating plants of widely different families. 
They are quite devoid of roots. The terrestrial kinds 
are common in the tropics and are characterized hy 
erect foliage of the ordinary type. These often form 

s. 
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little tubers by which they may be propagated. Our 
native aquatic species propagate themselves by seeds 
and also by winter-buds. (A winter-bud of another 
aquatic plant is figured under Mlodea, p. B28). 

The aquatic species are sometimes cultivated in 
aquaria, but their flowers are not showy, nor are those 
of any of the hardy kinds. The showy species are the 
terrestrial and epiphytic kinds of the tropics. These, 
for complexity of floral structure, beauty of color and 
lasting qualities, vie with certain orchids. In fact, they 
are generally grown by orchid lovers in orchid houses. 
Perhaps the most desirable of the genus are U. mon- 
tana, Budresii and longifolia, each of which represents 

a different color, Well-grown baskets of these plants 
have numerous scapes av foot or so high bearing & 
tis., each 115-2 in. across In general, such plants are 

grown in warm houses, 1. Mudre requiring a stove 
temperature, while some of the others may thrive in an 
intermediate house. As aclass they are grown in bas- 
kets, near the light, using a compost of fibrous peat 
and sand. The plants are kept constantly wet during 
the growing season and until the fls. are gone. During 
the winter they are rested, being kept in a cooler place 
and given just enough water to keep the tubers from 
shriveling. 

The epiphytic species deserve a word. Those who 
are familiar with bromeliaceous plants know how the 
water gathers in the axils of the leaves. These brome- 
liads are themselves often epiphytic, perching on high 
trees in moisture-laden tropical jungles. In the minia- 
ture ponds supplied by the leaf-axils of Vriesia and 
other bromeliads live certain Utricularias with fully 
developed and effective bladders. Occasionally they 
send out a long “feeler” or runner-like shoot which 

2624. Utricularia longifolia (X 14). 

finds another bromeliad and propagates another Blad- 

derwort. 
Utrieularias have numerous slender, wiry scapes bear- 

ing one or many flowers. Calyx large, 2-parted or 2- 
lobed: corolla with a spur which is usually long and 
eurved under the fl.; posterior lip erect, entire, emargi- 
nate or 2-fid; anterior lip often large, broad and showy, 
spreading or reflexed, entire, crenate or 3-lobed, or the 
middle lobe various. About 150 speci 
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A. Habit aquatic: foliage dissected into 
numerous thread-like segments: les. 
PLO GEREN se sdszeiscfh vases te Se AA Reena nes oa vulgaris 

AA. Habit terrestrial or epiphytic: foliage 
entire, erect. 

Bb. Color of fls. ahite, with a yellow 
POLE orn etwas .. montana 

BB. Color of fls 
DCURO Sa copa eat skege dine ues Sea ae bifida 

BB. Color of fls, purple, violet or lilac, 

wilh a yellow patate. 
B. Les. broader than long. 

c. Shape of lus. veniforin, 
vp. Fls. pule blue or lilae janthina 

DD. Fis. rose-colored ........06% reniformis 
ee. Shape of lus, obcordadte.. cc... cee Humbolatii 

BB. Les. long and nerrow, 
long ov lanceolate, 

Cy D182 WEI E TEI oy eh RINE OAR REE Endresii 
OO PAUSE. “PEO LEIP UGT PL Cas ca:% anecncne- eateree see a longifolia 

vulgaris, Linn. Hardy native aquatie plant, with 
crowded, 2-3-pinnately divided floating Ivs. }e in. long, 

provided with numerous bladders and yellow fis. % in, 
long or more, borne in 3-20-fld. racemes. June-Aug. 
Brooks and ponds, Eu., Asia, N. Amer. B.B. 3:191. 
Gn. 28, p. 403.—Advertised by American aquatie spe- 
cialists and collectors of native plants. 

montana, Poir. Tropical American epiphyte, with 
elusters of tubers !3-'y in. long, minute, deformed, 
useless bladders and large white tls. with a yellow 
palate, the fis. I-+ on a seape, each 114 in. acros Lys 
4-6 in. long, elliptie-lanceolate. Trunks of trees, West 

Indies and S. Amer. B.M. 5923. FAS. 19:1942.) LH. 
18:64.—A lovely species. 

bifida, Linn. Terrestrial species from tropical Asia, 
with minute bladders and small yellow fis. resembling 
a diminutive Linaria or Butter and Eggs. Lys. densely 
matted, erect, thread-like, 1-2 in. long: fis. yellow, with 
an orange pale, “¢ in. long, 5-8 in a raceme: pedicels 
drooping in fruit. India, Malaya, China, Japan, Phil- 
ippives. B.M. 6689.—Once cultivated at Kew. 

janthina, Hook. Epiphytic Brazilian species growing 
in the leaf-axils of a bromeliad (Vriesia), with kidney- 
shaped lvs. und beautiful pale blue or lilae fis. 14, in. 
across, ornamented by 2 vertical yellow lines on the 
palate edged with dark violet. Lvs. with stalks 4-6 in. 
Jong and blades 2-4 in. across: seape about 6-fld.: up- 
per lip hemispheric, arching: lower lip transversely 
oblong, entire. B.M. 7466.—Int. by Sander, 1892. 
“Janthina” is the same as “ianthina,” meaning violet- 
colored. 

reniformis, A. St. Hil. Brazilian species found in 
sphaguum bogs, having kidney-shaped Ivs. and rose- 
colored fls. with 2 darker lines on the palate: upper lip 
truncate, emarginate; lower lip 3-lobed, the lateral 
lobes broad, the midlobe much shorter and searcely 
produced, Brazil.—Once advertised by John Saul, but 
probably lost to cultivation. Very large for the genus, 
the lvs. 14-1 ft. long and seapes 134-2 ft. high. 

Humboldtii, Schomb. Guiana species, with long- 
stalked, cordate or obcordate, mostly solitary lvs. and 

dark purple-blue fis. 246 in. across, with a triangular 
lower lip. Seapes about 5-fld. FS. 13:1390.—One of 
the showiest species. Commonly cult. in Eng., appar- 
ently not in America. 

Endresii, Reichb. Epiphytic Costa Rican species, 
with tubers about ty in. long, solitary Iws. and pale lilac 
fils. 14-2 in. across, with a yellow palate: Iws. 1-3 in. 
long, narrowly elliptic-lanceolate: scape about 5-fld. 
B.M. 6656. Var. majus, Hort., was offered by Pitcher 
& Manda, 1895.—A deciduous species found at altitude 
of 2,000 feet. 

longifolia, Gardn. Fig. 2624. A Brazilian species, the 
typical form of which is perhaps not in cultivation. CU’. 
Forgetiana, Hort., introduced by Sander, is said by the 
Kew authorities to be a form of this species and the same 
as the plant figured in Gn. 32 (adapted in Fig. 2624) 
under the erroneous title of U7. latifolia, It has beauti- 
ful violet-purple fis. nearly 2 in. across, with a yellow 
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palate. Lvs. lanceolate, erect: scapes 12-20-fid. and fis. 
last well. G.C. III. 13:713. W.M. 

UVULARIA (Latin, wele, palate, referring to the 
hanging flowers). ZLilidcee. BeLLWwort. “WILD Oats” 
in some parts. A genus of two species of very grace- 
ful woodland, perennial herbs native to North America. 
The plants grow about 15 in. high, with a number of 
clustered slender stems which are forked and leaf- 
bearing mainly ahove. The foliage is of a delicate green, 
whieh with the terminal, narrow, bell-shaped, drooping 
flowers make the plants elegant though not showy. 

The species are perfectly hardy and easy of cultivation 
in any light, rich soil and a shady situation. They do 
well north of a wall in a well-prepared border and in 
such a position they far exceed the plants of the woods 
in luxuriance. Strong roots may be slowly forced for 
spring flowering. For distinction from Oakesia, see 

that genus, to which some of the plants commonly 
known as Uvularias are referred. 

2625. Bellwort — Uvularia perfoliata (x 24). 

A. Lvs. pubescent beneath. 

grandiflora, Sm. Stems 1-1'4 ft. high, with 1 or 2 
Ivs. below the fork: lvs. oblong, oval or ovate, some- 
what acuminate: fs. pale yellow, 1-11, in. long; seg- 
ments usually smooth on both sides: stamens exceeding 
the styles: capsule obtusely 3-angled, truncate. May, 
June. Rich woods, Quebee to Minn. south to Ga., 
Tenn. and la. B.B. 1:409, 

AA. Lvs. not pubescent beneath. 

perfoliata, Linn. Fig. 2625. Stems more slender than 
in OU. grandiflora, with 1-3 lvs. below the fork: lvs. 

oval, oblong or ovate: fis. pale yellow, about 1 in. long; 
segments glandular papillose within; stamens shorter 
than the styles: eapsule obtusely 3-angled, truncate. 

May, June. Rich woods, U.S. 

J.B. KeLuer and F. W. BArcuay. 
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VACCINIUM (classical Latin name of the Buropean 

Whortleberry ay mology uncertain). Mricdeew. In- 
eluding BILBERRY, BLUEBERRY, HUCKLEBERRY, WHOk- 
TLEBERRY, CRANBERRY. Branching shrubs, creeping 
vines or small trees, sometimes epiphytes: vs. alter- 
nate, evergreen or deciduous, coriaceous or membra- 

naeeous: fls. small, white, pinkish or reddish, in lateral 
racemes or terminal clusters, sometimes solitary im the 
axils, mostly nodding on slender-bracted pedicels and 
bearing blue, black or red berry-like fruits, mostly edi- 
ble; ealyx 4-5-toothed, adherent to the ovary, persistent, 
forming a crown-like appendage to the fruit; corolla 
various in shape, usually campanulate, eylindraceous 
or urn-shaped, rarely subglobose, 4-5-toothed or cleft; 
stamens twice as many as the lobes of the corolla, dis- 
tinet, included within the corolla-tube or exserted; an- 
thers often 2-awned at the back, the cells separate and 
prolonged upward into tubes at the apex, opening by 
terminal pores or chinks; pistil single, with a 4-5- or 
s-10-loculed ovary, which is glabrous or hirsute. Flowers 
borne in spring with or before the leaves; berries ripe 
in summer and autumn, sweetish or sometimes acid, 
mostly edible. The genus includes about 125 species of 
wide geographic distribution, extending from the arctic 
cirele to the high mountains of the trop most con- 
mon in North America and the Himala With ve 
few exceptions (e. ¢.. Ve erythrinum in Java and Hinir- 
nense in Madagasear) the genus is unrepresented in the 
southern hemisphere and in the lower regions of the 
tropics. 

There is much confusion in the popular names ap- 
plied to these fruits. The terms” Bilberry ” and *Whor- 
tleberry” usually mentioned as “common names” by 
American writers are seldom or never heard among 
the common people in this country ; while “Huckle- 
berry” is often used indiscriminately for plants of 
this genus and for the Gaylussacias. In the central 
states the term “Huckleberry” is usually applied to 
V. corymbosum, while “Blueberry” is given to the low- 
growing species, like V. Cunudensis and Pennsylvani- 
cum. In New England, “Huckleberry” is reserved for 
species of Gaylussacia, while “Blueberry” is applied to 
the lower growing species as above, and “High-bush 
Blueberry” to VW. corymbosum, The red-berried species 
are, in general, referred to as “Cranberries.” 
Among the plants which lend tone to the landseape 

in October and November by reason of their bright 
foliage, many of the species of Vaccinium may be in- 
eluded,—the brilliant red, crimson and orange colors 
often persisting much longer than the bright-hued 
leaves of a majority of other plants. Of the ornamen- 
tal species none are more strikingly beautiful late in 
the autumn than the common High-bush Blueberry, I’. 
corymbosum. When well grown it is a stout, thick, 
spreading bush 8-10 ft. high. The plant is beautiful 
when in flower; the fruit is attractive and of the best 
quality, and the bright scarlet and crimson effects in 
late autumn, rivaling the sumach in brilliancy, are un- 
surpassed. As an ornamental plant the species deserves 
a place in every garden. JV. Pennsylvanicnm also 
brightens waste places for a short time, but drops its 
foliage too early to be worthy of planting as an under- 
shrub. The same is true of Ty Canadense, whieh is in 
many respects similar. I. staminenm, though early 
deciduous, is attractive when in bloom and throughout 
the summer, by reason of its rraceful habit. Though 
usually found on gravelly soil, it will thrive in any 
good garden soil, and it is one of the very few orna- 
mental shrubs specially suited for densely shaded situa- 
tions. It has the peculiarity of never forming a true 
flower-bud, the blossom being open from the first. | 
arboreum forms an irregular shrul too diffuse and 
- aggling to be of value except in masses at the South. 
ehirsutum is as be: autiful in its autumn coloring as is 

r corymbosum and, like that species, retains its foliage 
late in the season. IV. Vitis-[d@a and uliginosum, with 

their shining box-like foliage, 
for the shrubbery border. 

In the wild state the Blueberry was originally wor- 
thier of notice than was the blackbe srry, raspberry or 

currant, but the natural supply is so abundant ‘that 
little attention las been given to garden cultivation. 
At the Maine Agricultural Experiment Station syste- 

matic work is in progress, and several instances of sue- 
cessful amateur cultivation are recorded fron Massa- 
chusetts, The phuits of some species are very suscep- 
tible of improvement under good eultivation; the best 

in order of merit being Vy corymbosum, vacillans and 
Canadense, The bushes should be transplanted in the 
fall and treated much the sme as currants. Any good 
garden soil is suitable. a 

Of all the American species used for food, the most 
important are, MW. corymbosimm, Pennsyleanioum, Claia- 

dense and vacillans. The tirst of these, the High-bush 
Blueberry, or Swamp Blueberry, or “Iuckleberry ” of 
the middle west, is of firm fure, good size and ex- 

cellent flavor. The shrub is easily transplanted, grows 
rapidly on any good soil, and more than any other spe- 
cies shows a marked tendency to vary in the size, 
shape and quality of its fruit. It is the natural starting 
point in attempts to add the Blueberry to the list of 
cultivated fruits. During the past few years it has re- 
ceived considerable attention as a garden fruit, 
cially in New England. The other species named grow 
mostly on uplands,— I. Penusyleanicim, especially, on 
dry sandy “barrens "—and form the bulk of the Blue- 
berry crop as seen in the cities or at the canning fac- 
tories. 

In any of the northern aud castern states—particu- 
larly in New England, New York, New Jer Michi- 
gan und the mountain districts of Pennsylvania and 
West Virginia—there are many thousand acres of land, 
worthless for agricultural purposes, which after the pine 

are effective as edging 

espe- 

is removed send up an abundant growth of Blue- 
berry bushes, alders, poplars, gray birches and spireas. 
These lands are, for the most part, considered as public 
property and are recklessly burned over by irresponsi- 
ble parties to promote the growth of the Blueberries. 
In New England, particularly in Maine, the manage- 
ment of such lands has been ematized and Blue- 
berry canning bas become an important industrial 
operation. In some instances the whole business is un- 
der the management of the landowners, but in most 
eases the land is divided into several tracts, each of 
which is leased to some responsible party who assumes 
the whole care of burning, keeping off trespassers, har- 

ing and marketing the fruit; the owner, in such 
eases, receiving as rental one-half cent per quart for all 
fruit gathered. Piekers receive 1245-3 cents per quart. 
Those who lease the land and haul the fruit to canning 
factory or station for shipment receive %-1 cent per 
quart. These rates are determined in accordance with 
the market value of the erop. 

Every vear a certain section of each lease is burned 
over. This burning must be done very early in the 
spring, before the soil becomes dry; otherwise the fire 
goes too deep, the humus is bummed from the ground 
and most of the bushes are killed. Many hundred acres 
on what should be the best part of the Blueberry plains 
have thus been ruined. The method most commonly 
used in burning a given area is for the operator to pass 

around the section to be burned, dragging after him an 
ordinary torch or mill-lamp. He then retraces his steps 
and follows over the burned area, setting new fires in 
the portions which have escaped and back- firing if 
there is danger of spreading unduly over areas which 
it is desired to leave unburned. A device occasionally 
used consists of a piece of 'y-inch gas-pipe, bent near 

the end at an angle of about 60°. The end opposite the 

bent part is closed with a cap or plug and in the other 
end, after filling the pipe with kerosene, is placed a 
plug of cotton waste or tow. This device is by many 

(1889 ) 
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considered superior to the lamp or torch, as it is more 
easily handled. Each section of the lea is usually 
burned over every third year. In this way the birches 
and alders are subdued and the Blueberries spring up 
quickly and bear a maximum crop the year following 
the burning. 

The Blueberries have an advantage over other small 
fruits in that they will stand shipment better and will 
keep longer than the others, with the exception of cur- 
rants and gooseberries. By far the largest proportion 
of the fruit is taken to the factories for canning. Early 
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2626, ‘‘Buckboard”’ used in Maine to carry Blueberries 

from the fields to the cannery. 

in the season, however, before the factories are opened, 
a considerable amount is shipped to the larger cities 
for use while fresh. This fruit is usually shipped in 
quart boxes, as shown in Fig. 2627. 

All of the early fruit is picked by hand and only ripe 
berries are gathered. Later in the season, particularly 
on “old burns,” i. e., on areas which will have to be 
burned over the next year, the fruit is gathered with a 
“blueberry rake.” This is an implement somewhat simi- 
lar to the cranberry rake in use on Cape Cod, and may 
be likened to a dust-pan, the bottom of which is com- 
posed of stiff parallel wire rods. See Fig. 2628. The 
fruit may be gathered much more quickly and more 
cheaply by means of the rake. The bushes are, how- 
ever, seriously injured by the treatment. In no case 
should the rake be used in gathering the High-bush 
Blueberri As the berr are gathered they are 

ssed through a fanning mill to eliminate leaves and 
gs before being sent to the canning factory. At the 

factory they are again submitted to a much stronger 
winnowing. This is the only preparation required for 
market. 

The financial importance of the Blueberry industry 
is very difficult to estimate at the present time. In 
Maine the canning of Blueberries is largely in the 
hands of a few packers. The largest of the factories has 
a daily capacity of 700 bushels and the average annual 
output is 8,300 cases of 2-dozen cans each, represent- 
ing 6,250 bushels of fresh fruit. The average price per 
case for the canned fruit is $1.90. The value of the 
annual product of this one factory is not far from 
$15,000. The total canned product of Maine’s "Blue- 
berry barrens” in 1899 was about 50,000 cases and the 
price per case was $2.20, making the value of the Blue- 
berry crop in this one small section considerably more 
than $100,000, In northern Michigan the annual ship- 

2627. A quart box of fancy Blueberries, prepared for market. 

ments are from 3,000-5,000 bushels. In New Jersey, 
Pennsylvania and West Virginia large quantities of the 

frnit are gathered from the plains and mountains, but 
the work is not systematized, 

White or pinkish fruits, instead of the usual deep 
blne-colored berries, are not uncommon in certain lo- 
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calities. In some cases these are albino forms; in others 
the color is due toa fungus. Albino fornis of V. DMyr- 
tillus were recorded as early as 1578 by Dodoens. The 
other species thus far recorded are: I’. Vitis-Idea, 
Pennsylvanicum, corymbosum and vacillans. It is 
probable, however, that many other species exhibit this 
variation. No special reason can be assigned for this 
difference in color. The white forms are found growing 
(usually in colonies) by the side of the normal type. If 
exposed to full sunlight, the fruit is very likely to have 
a blush cheek, or even to be of a scarlet color. The al- 
bino forms must, however, be carefully distinguished 
from the “white berries” caused by the presence of a 
fungous growth (Selerotinia bucearum). 
Propagation.—In the past one chief drawback in the 

dissemination of the Blueberries has been the difficulty, 
or supposed difficulty, of propagation. The few nur- 
serymen who have offered them for sale have usually 
depended upon the native heaths and pastures for their 
supply of plants, rather than upon the nursery rows. 
The results have been most discouraging, and the Blue- 
berries, though among the finest of fruits, are almost 
unknown in cultivation. 

In the case of the cranberries, propagation is effected 
almost exclusively by cuttings (see Cranberry). With 
the Blueberries, grafting is easily performed, and in this 
way specially choice individuals may be perpetuated. 
For general purposes, however, seedlings or division 
may be used. Propagation by seed naturally requires 
care and skill, but is entirely feasible. The method fol- 
lowed at the Arnold Arboretum, and at the Maine Agri- 
cultural Experiment Station, where for several years 
seedling Blueberries have been grown, is essentially as 
follows: Seed-pans or boxes about 4 in. deep are half 
filled with potsherds and 
covered with a layer of 
sphagnum, after which a 
compost consisting of one- 
third each of fibrous peat, 
well-rotted sod and fine 
sand, is used; the whole be- 
ing firmed with the hand or 
with a mallet. The seed, 
washed free from the pulp 
of freshly gathered fruit, is 
then sown thickly, pressed 
down lightly and covered 
with a slight sprinkling of sphagnum. The boxes 
are placed in a coldframe until January, when they 
are brought to a house with a temperature of 55°-G0° 
and a range of 10° higher by day. As the young 
seedlings appear, the sphagnum is gradually removed 
and a quantity of compost sifted in among the plants. 
The young plants are treated like other delicate seed- 
lings, and handled about twice during the first season, 
After Sept. 1 they are hardened off and later removed 
to acoldframe for winter, the frames being protected to 
retain the foliage as late as possible and covered with hay 
or litter during the winter. The next spring the plants 
are set about 6 inches apart in a well-prepared bed and 
shaded until thoroughly established. Clean tillage is 
given during the season. At the approach of winter, a 
few inches of loam between the plants to prevent heav- 
ing is the only protection required. The following 
spring, or two years from seed, they may be planted out 
permanently. Seed which is kept until dry and then 
sown, even if given the best of care, will seldom germi- 

nate until the second year. The low Blueberry (V. 
Pennsylvanicum) will usually fruit in three to four 
years from seed; but TV. corymbostim requires four to 
six years. See Bull. 76, Maine Exp. Sta. 

2628. Blueberry rake. 
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BoTANICAL CLASSIFICATION. —In the following scheme 
the species are separated on the basis of natural char- 
acters. When two closely related forms occur over 
wide range in latitude, however, the assigned dif- 
ferences are linble to fail at some point. The key 
will be found useful in determining herbarium speci- 
mens. 

A. Ovary 45-loculed( rarely S-10- 
loculed in Vy Vitis-Ldwa). 

B. Stamens long-exrserted. 
Oe MLL GIMeNtS WH LOUS sek was 5. erythrocarpon 

cco. Filaments puberulent. 
pb. Stems very slender, 

CLEP ING earns toorson. Nene eas 1. Oxycoccus 
pp. Sfems stouter, with ws- 

cending branches ..... macrocarpon 
BB. Stamens (neluded, 

co. Filaments glabrous or pu- 
bescent. 

Dd. Corolla commonly 4- 

lobed: stamens Soo... 21. uliginosum 
DD. Corolla commonly 

lobed: stamens 10. 
E. Plants dwarf, a footor 

less high. 
F. Branchesnotangled 10. cespitosum 

FF. Branches sharply 
ULAR Ae siad a hhones es Oe 

EE. Plants taller, 1-1? ft. 
high. 

F. Margins of leaves 
sharply serrulate 15. myrtilloides 

FF. Muargius of leaves 
entire (ercept cn 
Vv, ovalifoliium ee 

@. Length of les. 1- 

Myrtillus 

2 inches.......16, ovalifolium 
aa. Length of les. t4- 

SF UN CHO watimerens 4 parvifolium 
cc. Filaments pilose. 

dp. Tiiys red. Here prob- 
ably belongs..........22. erythrinum 

pp. Liwigs not red. 
BE. Stamens LO: ovary d- 

loculed, 

F. Branchlets pubes- 

cent . ovatum 
FF. Branchlets yla- 

WAS sacs scm SS 20, crassifolium 
EE, Stamens ovary 4- 

LOGIE atthe Ce Ahr 3. Vitis-Idea 
AA. Ovary 10-loculed (sometimes 

imperfectly so). 
B. Anthers with 2 awns on the 

back. 

ec. Stamens included 
ec, Stamens ersertec 

BB. Anthers awnless. 
co. Foliage evergreen, coria- 

arboreum 
stamineum 

CeOUus, 

vp. Calyr-teeth voundish 
and very dense v.22... 6. nitidum 

pp. Calyr-teeth acute....... 7. Myrsinites 
ce. Foliage deciduous me- 

times tardily so in south- 
ern forms). 

pb. Corolla eylindraceous,.17. virgatum 
pp. Corolla short and usu- 

ally broad, 
E. Branchlets hirsute... 14, hirsutum 

EE. Braunchlets 
or glaucous (ercept 
in V. Caunadense). 

F. Les. glaucous aud 

pale beneath, 
Ce FONE OLUEs > seca 8. 

GG: Paiat Ol. esse 12. 
FF. Lies. strongly pubes- 

cent both sides...1s. 
FFF. Lrs. glabrous, often 

hairy on midrib 

beneath, 

glabrous 

vacillans 
nigrum 

Canadense 
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a. Margin of lus, 
bristly -serru- 
EO ee oe oe es done 11. Pennsylvanicum 

GG. Margins of les.en- 
tive or at most 

ciliate. 
H. Berry blue, 

GIUCOUS. oo 18. corymbosum 
HH. Berry black, 

nolglaucous.19. atrococcum 

HORTICULTURAL CLASSIFICATION. —The following key 
to the more commonly known species is bused upon 
horticultural or garden characters: 

A. Species cultivaled ehiefly for 
Pricit. 

B. Color of fruit red. 
oc, Stems slender, 

les. evergreen, 
trailing: 

b, dper of leaves acute.... 1. Oxyeoceus 
pp. Apes of leaves obtuse or 

RU AUSG? Soe Tee gel ge ... 2. macrocarpon 
co, Stems stoulerthough creep- 

ing: branches erect, 
LI See pean tare eee 3. Vitis-Idea 

eco, Stems erect, much taller, 
2-10) tt. 

p. Les. small,%4—84 (dong. 4. parvifolium 
po. Les. larger, L-38 in. 

long 
BB. Color of fruit blue or black. 

co. Plant low, .-3 fl. high. 
D. Poliuge evergrecn. 

BE. Les. small, 4-% in. 
long ace Ate 6. nitidum 

EE. Lrs. larger, 'y-L in.. 7. Myrsinites 
po. Foliage deciduous, 

E. Surface of lus. gla- 
brous. 

F. Les. pale beneath, 
not shining above, 
(See also No. 12. 
Here might be 
sought Vy corym- 
bosum, var. palli- 
dum, No. 18.) 

FF. Lus. not paler be- 
neath, shining, at 

least above. (Ey- 
ceptions: No, 12 
always paler be- 
neath; No. 1 
rarely paler be- 
neath.) 

@. Fis. solitary in 
the arils, 

H. Branches 
sharply an- 
qled . 

HH. Branches not 
angled.......10. cespitosum 

Ga. Alls, in’ fas les 
or short racemes. 

H. The luvs. not 

5. erythrocarpon 

8. vacillans 

9. Myrtillus 

paler bencath 11. Pennsylvanicum 
HH. The lus, paler 

beneath. ..... 12. nigrum 
EE. Surface of the lus. 

hairy. 
F. Ovary and fr. glau- 

BOIS 2 hicks Bienes 13. Canadense 
FF. Ovary and fre hia 

Be eae wets 14. hirsutum 
ec. Plant taller, s-12 ft 

spreading. 
bp. Bis. solitary in arils, 

sharply serrate 15, myrtilloides 
entire or slightly 

serrulate, 16. ovalifolium 
pp, B/s, in vacemes or co- 

rymds. 

EB. Racemes elongated on 
naked branches....17. virgatum 
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EE. Racemes shorter. 
F. Corolla cylindric: 

PPRMOUU aie ea cketetaee: 18. corymbosum 
FF. Corolla urn-shaped: 

PPOLMETE: on, crete Ges 19. atrococcum 
AA. Species cultivated chiefly for 

ornament, 
B. Plants low, 1-2 ft. high. 

oc. Stems creeping, with 
branches erect, or as- 
cending. 

pv. Lvs. small, shining.....20. erassifolium 
pp. Lvs. lurger,pale or glau- 

GOR OLUE so Amine amnic aus .21. wliginosum 
22. erythrinum 

BB. Plants taller, 2-20 ft. high. 
©. Foliage evergreen, rigid. .23. 

ce. Foliage deciduous. 
D. Surface shining above, 

more or less pubescent 
DOMECQ. aie sence iS Slate sve 24. arboreum 

pp. Surface paler above, 
glaucous beneath.....25. stamineum 

ppp. Surface bright green 
both sides. (Here 
might be sought No.5.) 5. erythrocarpon 

ovatum 

1. Oxycéccus, Linn. SmaLL CRANBERRY. CRANBERRY 
of the Old World. Slender creeping plants with short, 
filiform stems 4-10 in. long: Ivs. ovate acute or acumi- 
nate, 4 in. long, with revolute margins: pedicels 1-4, 
terminal: corolla deeply 4-parted, the lobes reflexed; 
anthers exserted, with very long terminal tubes: berry 

red, globose, 14-13 in. in diam., 4-loculed. Sphagnum 
swamps in subaretic and alpine ions.—Though 
smaller, its fruit is by many considered superior to that 
of the next. 

2. macrocadrpon, Ait. LARGER AMERICAN CRANBERRY. 
Stems slender, creeping, elongated (1-4 ft.), the flower- 
ing branches ascending: lvs. oblong or oval, obtuse or 
retuse, '3-%6 in. long, whitened beneath: pedicels sev- 
eral, axillary and lateral: berry red or reddish, globose 
or pyriform, 13-1 in. long. N. America. B.M. 2586. 
Em. 2:456. See Cranberry. 

2629. Cowberry or Mountain Cranberry — Vaccinium 
Vitis-Idza (X about !;). 

3. Vitis-Ida, Linn. Cowrrerry. Movuntain CRAn- 
BERRY. Foxperry. Fig. 2629. Plants low (6-10 in.): 
Ivs. coriaceous, persistent, obovate or oval, 14-*4 in, 
long, dark green and shining above, with blackish 
bristly points beneath: fls. in short, terminal racemes: 
corolla white or rose-colored, 4-cleft: berries dark red, 
acid, rather bitter. Arctic regions, south to coast of 
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New England, Minn. and Brit. Col. B.B. 2:580. L.B.C. 
7:616 (as var. major); 11:1023(var. minor).—The fruits, 
which are rather larger than currants, acid and some- 
what bitter when uncooked, are largely used in the more 
northern regions for tarts, jellies and preserves, or as a 
substitute for the common cranberry. According to 
Macoun, the fishermen’s families along the Gaspé coast 
and the north shore of the Gulf of St. Lawrence gather 
the fruit of this species in large quantities for their 
own use and for sale, calling it *Low-bush Cranberry.” 
Throughout the whole of northern Canada hunters and 
trappers, as well as the native Indians, have frequently 
to depend upon it for food. It is valuable for the shrub- 
bery border, where the strong contrast of the dark green 
foliage and the bright-colored persistent fruit is very 
striking. 

4, parvifélium, Smith. Shrub, 6-12 ft. high, strag- 
gling, with slender, green, sharply angled branches: 
lvs. oblong or oval, obtuse, entire, dull or pale, 14-34 
in. long: fis. solitary in the axils; corolla globular, 
nearly white; calyx 5-lobed: berries light red, rather 
dry. Northern Calif. to Alaska.—Offered by only one 
nurseryman. T. J. Howell, of Oregon, characterizes the 
fruit as “of good flavor, excellent for tarts,” while Gray 
says “rather dry, hardly edible.” 

5. erythrocdrpon, Michx. Shrub, erect, divergently 
branching, 1-4 ft. high: lvs. oblong-lanceolate, acumi- 
nate, serrate, thin, 14-3 in. long: pedicels solitary, 
axillary, bractless: corolla flesh -colored, 34 in. long, 
4-eleft, revolute: berries globose, 4 in. in diam., light 
red, turning to deep blue-black at full maturity, watery, 
slightly acid, seareely edible. July. Higher Allegha- 
nies, Va. to Ga. B.M. 7413. 

6. nitidum, Andr. A diffusely much branched shrub, 
with smooth branchlets: lvs. thick, coriaceous, shining 
above, obovate or oblong: fis. in cles on short ra- 
cemes, the almost persistent bracts as well as the 
roundish or obtuse calyx-tecth reddish; corolla short- 
campanulate, 5-toothed: berry “somewhut pear-shaped, 
black.” Fla. and Ga. —Near to or passing into VW. Mf yr- 
sinites. 

7. Myrsinites, Lam. Low, evergreen shrub erect or 
decumbent: Ivs. exceedingly variable, 34-1 in. long, en- 
tire or serrulate, sometimes denticulate, mostly shining 
above; bracts and calyx-teeth acute or acutish: berries 
“globose, blue.” Sandy pine barrens N.Car.to Fla.and La, 
B.M. 1550 (as V. nitidwm, var. decumbens ).—The differ- 
ence between this species and the preceding is obscure. 
The chief points of distinction seem to be that V. Myrsi- 
nites has puberulent branchlets, prominently veined lvs. 
and acute calyx-teeth and bracts, while V. witidum bas 
smooth branchlets, smaller and faintly veined lvs., with 
obtuse or roundish calyx-teeth and bracts. Grown as a 
pot-plant in coolhouses in England under the name of 
V. Sprengelit. 

8. vacillans, Kalm. Low BiueBerry. BuuE HUckie- 
BERRY. Erect, glabrous: lvs. obovate or oval, entire or 
sparingly serrulate: fils. in rather loose clusters, gener- 
ally on leafless summits of twigs; corolla campanulate 
or cylindraceous, contracted at the mouth: berries large, 
blue, with much bloom, of excellent Havor, ripening 
with I. Canadense. Dry, sandy, or rocky places, N. 
Amer. B.B. 2:579. Em. 1:454.—One of the most com- 
mon species of the northern and central states, particu- 
larly west of the Alleghanies. The fls. are quite showy, 
while the fruit is particularly valuable. 

9. Myrtillus, Linn. WHortTLEBErry. BiLBERRY. Low 
shrubs, glabrous: lvs. ovate or oval, serrate, conspicu- 

ously veined, %-?4 in. long: calyx almost entire: ber- 
ries black, nodding. Mountainou egions, N. Amer., 
Eu., Asia.—The most widely distributed species and 
very generally used as an article of diet and in the mak- 

ing of drinks, particularly in the Old World. It is from 
this species that the common name Whortleberry is de- 
rived. Not of special importance in America. 

10. cespitosum, Michx. Dwarr Binperry. A dwarf 
tufted shrub, 3-12 in. high, nearly glabrous throughout: 
Ivs. obovate, obtuse or acutish, serrulate, shining on 
both sides: fis. solitary; corolla ohovoid, pink or white, 
slightly 5-toothed (rarely 4-toothed): berries large, 
globose, blue with bloom, sweet. N. Amer. B.B. 2:576 
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B.M. 3429—It is doubtful if varieties can be distin- 
guished. Vir. arbuscula, Gray, passes into the ordinary 
form; while vars. angustifolium, Gray, and cuneifolium, 
Nutt., are found to be simply forms produced by shade. 
The last form, particularly, is common in New Eng- 
land, and early in the season the lvs. are of the ordini 
obovate type, while later they become elongated. 
Recommended by Warren H. Manning for the rock 
garden. 

11. Pennsylvanicum, Lam. Low Buiveserry. Fig. 
2630. A dwarf shrub, 6-15 in. high: Ivs. membrana- 
ceous, oblong-lanceolate or oblong, distinetly serrulate 
with bristle-pointed teeth, mostly shining on both sides 
but often hairy on midrib beneath: fils. on short pedi- 
cels; corolla campanulate-eylindrical, short: berries 
large, globose, bluish blaek with bloom, sweet, the 

est to ripen north. N. Amer. BM. 3454. B.B. 
Em. 2:456. Rep. Me. Exp. Sta. 1898:171.—Var. 

2630. Vaccinium Pennsylvanicum — Low Blueberry (1%). 

angustifolium, Gray. A dwarf form, with more deeid- 
edly lanceolate Ivws. Lake Superior and northward, — 
This species is extremely yariable in size and shape 
of fruit and flowers, but with the exception of the va- 
riety noted and the black-fruited form offen asso- 
ciated with it, which is set off as Vy aigriom, the varia- 
tions do not appear sufliciently constant to warrant mik- 
ing separations. In general, the plant is of low, semi- 
prostrate habit, is extremely prolific and thrives on dry, 
sandy hills. It furnishes the bulk of the Blucherries 
found in the eastern markets. When mown down or 
burned, the new erect shoots produce, the following 
vear, a long, spike-like mass of bloom and fruit which 
may be stripped off by handfuls. Because of its charac- 
ter and early-ripening habit, it is known on the Blue- 
berry plains as “Early Sweet ” or “Low Sweet.” 

12. nigrum, Britton. Low Biack BLUEBERRY. Low 
shrub, similar to J. Pennsylvanicum, and often asso- 
iated with it: lvs. oblong-lanceolate to obovate, finely 

serrulate, green above, pale and glaucous beneath: fis. 
few in the clusters, white or cream-colored, appearing 
earlier than those of J. Pennsylranicum: berries rather 
small, black without bloom. Dry rocky soil, N. Amer. 
B.B. 2:579. Rep. Me. Exp. Sta., 1898:171.—This species 
is distinguished from the preceding by the glancous 
under surfaces of the leaves and by the characteristic 
shining black fruit. It is usually found in colonies in 
the same situations as J™ Pennsylrvanicum; but oeca- 
sionally the two species will be found intermingled. 
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13. Canadénse, Richards. CANAvA BLUEBERRY, Erect 
shrubs, 1-2 ft. high, the crowded branchlets downy- 
pubescent: Ivs. oblong-lanceolate or elliptical, entire, 
downy on both sides: corolla short, open-campanulate, 
greenish white, often tinged with red: berries glohose 
or oblate, blue with mueh bloom, of excellent flavor. 
Low woods, Hudson Bay to Bear Lake and the north- 
ern Rocky Mts.; south to New Eng., mts. of Pa. and 
Tl. BM. 3446. B.B. 2:578.—This species, commonly 
known as “Velvet Leaf” or “Sour Top” because of the 
character of its foliage and the somewhat acid fruit, 
usually grows in rather moist, rocky, not swampy, lo- 
ealities. The fruit is larger and more acid than the 
other low forms and matures from one to three wecks 
later, It is not so popular in the general market as the 
sweeter kinds, but it is very prolific and its lateness in 
ripening is a point in its favor. 

14. hirsttum, Buckley. Hairy Hrekieperry. BEar 
HvUckLEBERRY. Low shrub, 1-2 ft. high: stems green, 
grooved, obscurely 4-angled, those of the current year 
covered with stout, spreading white hairs: Ivs. ovate, 
entire and, together with the pure white eampanulate 
corolla, the calyx and the dark blue globose fruit, hirsute. 
Very local in N.C., Ga. and Teun. G.F. 2:865.—This 
species, discovered about 1840,was lost sight of for half a 
century until rediscovered by Sargent and transferred 
tothe Arnold Arboretum, It is readily distinguished by 
the hairy Hower and fruit. The fruit is described as 
fully as large as that of Gaylussacia resinosa, shining 
black, and of an agreeable flavor. Under cultivation 
not so densely hairy as in the wild state. Gives prom- 
ise of being valuable under cultivation as one of the 
latest of its kind to ripen,—at the Arnold Arboretum 
the best period of fruitage being the middle of August, 
berries remaining into September. 

15. myrtilloides, Hook. An erect, branching shrub, 
mostly glabrous throughout, the twigs slightly angled: 
lvs. oval, oblong or ovate, acute, serrate, membranous, 
green on both sides but not shining, 1-2 in. long: calyx 

entire; corolla depressed-globular, yellowish or green- 
ish white: berries large, oblate, black, rather id. 
Lake Superior westward, B.M. 3447.—The berries are 
large, 'o-84 in., oblate, with broad calyx, of exeellent 
flavor; much relished by the natives of the northwest. 

16. ovalifélium, Smith. <A slender, straggling, 
branched shrub 3-12 ft. high, with slender more or less 
angled branchlets: Ivs. oval, obtuse, glabrous, green 
above, glau s beneath: fls. solitary, on short, re- 
eurved pedicels ; corolla globose-ovoid: berry large, 
‘-19 in., bluish purple, with bloom. Woods, Quehee to 
Mich., Ore. and Alaska. B.B. 2:577.—This species is 
very abundant in the northwest, forming a large part 
of the undergrowth along the southern coast of Alaska 
(Funston). The berries, rather larger than peas, are 
collected in great quantities by the Indians, who use 
them fresh and dry them for winter. The exception- 
ally large berries and vigorous habit of this species 
suggest its value for cultivation and particularly for 
crossing with the low-growing species, such as F, 
Pennsylvanicum and Canadense. 

17. virgatum, Ait. A shrub 3-12 ft. high, with slen- 
der green branches, the young twigs puberulent: Ivs. 
narrowly oval-oblong, acute, often mucronate, entire or 
minutely serrulate, green and glabrous above, pale or 
glaucous beneath, *4-2 in. Jong: fls. in short racemes 
on naked twigs, appearing before the lvs.; corolla 
nearly eylindrical, white or pink: bracts small, decidu- 
ons: berry black, with or without bloom. Swamps, 
southern Va. to Fla. and La. B.B. 2:577. B.M.: ; 
B.R. 4:802 (as VW. fuscatum).—The distinetion between 
this species and the next is very slight. It is probable 
that, possibly excepting var, fewellim, this is only a 
southern form of J. corymbosum and should be re- 

duced to varietal rank. 

Var. tenéllum, Gray (J. fenéllum, Ait., not Pursh). 
A low form, mostly less than 2 ft., with smaller lvs. 
and nearly white fls. in short, close clusters. Southern 
Va. to Ark., Fla. and Ala.— Probably a distinct species. 

18. corymbésum, Linn. Hien-eusa Brvenerry. 
Swamp HvuckLEBERRY. Fig. 2631. <A tall, straggling 
shrub, 4-12 ft. high, with yellowish green warty branch- 
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lets which later turn brownish: lvs, ovate or oblong to 
elliptical - lanceolate, usually entire: fls. in short ra- 
cemes on naked twigs; corolla ovate to urn-shaped, or 

oblong-cylindrical, white or pinkish: berries blue-black, 
with much bloom, of excellent flavor. Moist woods or 
swamps, N. Amer. Em. 2:454. American Agriculturist 
1886:364. B.B. 2:577.—Exceedingly variable, and nu- 
merous gradations unite the several varieties. J”. co- 
rymbosum is one of the most valuable species both for 
fruit and as an ornamental sbrub. It thrives in the gar- 
den and is readily susceptible of improvement by culti- 
vation. 

Var. amenum, Gray (MV. amaniwm, Ait.). A form 
with bristly ciliate, serrulate leaves, bright green on 
both sides, shining above, often pubescent on veins he- 
neath. Mainly in the Middle Atlantic states. B.R. 
5:400. B.M. 3483 (as J. corymbosum). 

Var. pallidum, Gray (V. pdllidum, Ait. VW. albifto- 
rim, Hook, VW. Constable’, Gray). A pale and glaucous 
or glaucescent form, with or without some pubescence: 
ovary more completely inferior, generally low, other- 
wise resembling var. qmanim, Common in mountain- 

ous regions southward. B.M. 3428. B.B. 2:579. 

Var. fuscatum, Gray (1. fusedtam, Ait.). A tall form 
with the mature and entire Ivs. fuscous-pubescent be- 
neath: fils. virgate, somewhat spicate on the naked 
flowering twigs. Ala. and Fla. to La. and Ark. 

19. atrocéccum, Heller (7. corymbosum, var. atrocée- 

cum, Gray). BLAck BLUEBERRY. <A branching shrub 
with shreddy bark, similar to I. corymbostme: lvs. oval 
or oblong, dark green above, densely pubescent be- 
neath, entire, acute, often mucronate: fls.in short ra- 

cemes, appearing with the lvs.: berry black, without 
bloom, sweet. Moist woods and swamps, northeastern 
N. Amer. B.B. 2:578. 

20. crassifolium, Andr. Slender, trailing sbrub: 
stems 2-3 ft. long, glabrous: Ivs. small, 44-% in. lone. 
oval or narrowly oblong, sparsely serrulate or entire, 

shining: fis. few, almost sessile, in small, axillary clus- 

ters, nearly white or tinged with red: berries black. 
Sandy bogs, N.C. to Ga. B.M. 1152. — Useful for the 
shrubbery border south. 

VACCINIUM 

2631. High-bush Blueberry — Vaccinium corymbosum. 

(spray X 2). 

21. uligindsum, Linn. Boe Binrerry. A stiff, much- 
branched shrub '-2 ft. high: Iws. thick, obovate or 
oval, obtuse or retuse, 2-1 in. long, nearly sessile: fis. 
2-4 together, or sometimes solitary; calyx 4-parted, 
sometime parted; corolla urn-shaped, 4- or 5-lobed, 

pink; stamens 8-10: berries bluish black, with bloom. 
N. Amer., Eu., Asia. B.B.2:576.—The plant is useful 
for the shrubbery border in cold, wet locations, and its 
fruit, though of poor quality, is used for food by the 
natives of the northwest. ‘ 

22. erythrinum, Mook. An erect, glabrous, evergreen 
shrub with bright red twi Ivs. ovute, obtuse, corin- 
ceous, entire: fls. in long, I-sided, terminal racemes , 
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corolla cylindraceous, 5-toothed, in. long, purple, 
reddish. Mountainous regions, Java. B.M. 4688. J.H. 
III. 84:39.—Sent to England in 1852 and since grown by 
various nurserymen as a greenhouse pot-plant. It is a 
strong plant, furnishing an abundance of bloom in Dee, 
and Jan. Not remarkable, but worthy a place in collec- 
tions. A very distinct type. 

23. ovatum, Pursh. An erect, rigid, evergreen shrub, 
3-8 ft. high,with pubescent branchlets: lvs. very numer- 
ous, thick, shining, ovate or oblong, acute, serrate: fls, 
numerous, in short, axillary clusters, followed by dark 
purple fruit of agreeable flavor. Vancouver's Island to 
Monterey, Calif. B.R. 16:1354.—A distinetly western 
species, and one of California’s most beautiful hedge 
plants, but not well known. V. ovatum is very tena- 
cious of life and bears pruning well; propagated from 
suckers, cuttings and seeds, which last it bears freely. 

24. arboreum, Marshall. FARKLEBERRY. SPARKLE- 
BERRY. Spreading shrub or small tree, 6-25 ft. high, 
with glabrous or somewhat pubescent branchlets: Ivs. 
thinnish, coriaceous, smooth and shining above, obovate 
to oblong, entire or obscurely denticulate: fis. profuse, 
axillary and leafy race eorolla white, 5-lobed: 

berry smull, globose, rather astringent. Sandy soil 
along river banks, Fla. and Tex. to N. CG. and Il, 
L.B.C. 19:1885. B.M. 1607 (as J”. diffusum). B.B. 
2:580.—It forms an irregular shrub too diffuse and 
straggling to be of value except in masses, for which 
purpose it is useful at the South. 

stamineum, Linn. DrErBerry. Squaw Hvck.e- 
BERRY. A divergently branched shrub, 2-5 ft high, 
with pubescent or glabrous tw Ivs. oval to oblong- 
lanceolate, acute, entire, pale, glaucous or sometimes 
slightly pubescent beneath, 1-4 in. long, ls-146 wide: fis. 
very numerous, in large leafy-bracted emes; corolla 
green, 5-cleft; anthers and style exserted: fr. large, 
elobose or pyriform, greenish or yellowish, few-seeded, 
almost inedible. Dry woods and thickets, N. Amer. 
B.B. 2:580. 

Var. melanocérpum, Mohr. SovuTHEeRN GoosEBERRY. 
Shrub, 2-3 ft. high, branched from near the base: lvs 
as in the type: fils. in loosely 4-8-fld. elongated racemes: 
berries twice the size of the typical form, shining black, 
with a juicy purple pulp, sweetish, with slightly tart, 
flavor, 8, States.—Probably a distinct species. Will 
thrive on any good, well-drained soil and is a valuable 

shade-enduring ornamental shrub. yy, M. Munson. 

VAGARIA (meaning obscure). Amarylliddcer. A 
single species, a bulbous autumn-flowering plant from 
Syria with strap-shaped leaves produced after the How- 
ers, which are quite freely produced in 6-8-fld. umbels 
on naked scapes about 1 ft. high: perianth-tube short, 
funnel-shaped at the apex; segments equal, lanceolate, 
stamens inserted on throat of tube; filaments quadrate: 
ovary globose, J-loculed, with 2-3 ovules in each locule. 

parviflora, Herb. Bulb globose, about 1% in. through: 
fls. white. Offered by European bulb-growers. 

F. W. Barcuay. 

VALERIAN. See Valeriana. Greek V. is Polemo- 
nium. Red V. is Centranthus. 

VALERIANA (Latin valeo, to be strong, in allusion 
to medicinal uses). VALERIAN. Valeriundcee. A large 
genus (probably more than 150 species) of widespread 
herbs, mostly of the northern hemisphere. Less than 
a dozen species are North American. The Valerians 
are erect-growing, mostly tall perennials, with strong- 
smelling roots, and bearing many small white, pink or 
rose-colored flowers in terminal cymose or cymose-pani- 
culate clusters. Corolla tabular or trumpet-shaped, the 
limb nearly equally 5-toothed or lobed, the tube usually 
swollen at the base; stamens 3: ovary 1-loculed (by 

abortion), bearing an entire or somewhat 2-3-lobed 
style, ripening into an akene: calyx of bristle-form 
lobes: Iws, opposite, various. 

The Valerians in the American trade are hardy per- 
ennials of easiest culture. Only V. officinalis is well 
known, This is one of the characteristic plants of old 
gardens, being prized for the spicy fragrance of its 
numerous fowers in spring. It spreads rapidly from 



VALERIANA 

suckers arising from the roots, soon forming large 
eolonies. The common species are often grown from 
seeds, Voalba and Ve rubra of the trade are no doubt 
Centranthus ruber, 

A. Rootstocks horizontal or ascending, with small 
fibrous roots, 

rn. Stem-leaves (at least the lower ones) pinnate or 
plrnalely lobed, 

officinalis, Linn. ComMoN VALERIAN. GARDEN HeE- 
LIOTROPE. CaT’s VALERIAN. ST. GEORGE'S HERB. Fig. 
2622. Somewhat pubescent: stem erect, simple below 
but somewhat branching above, 2-5 ft.: Tvs, all pinnate, 

with several to many 
lanceolate to linear 
acuminate toothed or 
notched leaflets: ffs. 
numerous, whitish, 
pinkish or lavender, 
very fragrant. Iu- 

rope, N. Asia. — The 
medicinal valerian is 
obtained mostly from 
the roots of this spe- 
cies. 

Phi, Linn. Gla- 
brous, usually less 
tall than the above 
root-Ivs. simple; 
stem -lyvs. lobed or 
bearing 5-7 entire 
leatlets: fls. whitish. 
Caucasus. Var. at- 
rea, Hort., has young 
shoots golden yellow. 

didica, Linn. 
MARSH VALERIAN. 
About 1-2 ft.:  root- 
Ivs. oval, elliptic or 
spatulate and entire, 
long - stalked; stem- 
lys. mostly pinnate 
with entire leatlets 
or divisions, the ter- 
minal leaflet oval or 
oblong and the lat- 
eral ones smaller and 
narrower: fls. mostly 
unisexual, the sterile 
ones the larger, all 
pale rose color. Eu- 
rope, in moist soil. 

Sitchénsis, Bong. 
A. foot or less, the 
rootstocks thick and 
ascending : root-lvs. 
ovate or oblong, sim- 
ple or somewhat 
lobed; stem -lvs. 
mostly 2-5-foliolate, 
the divisions or leaf- 
lets orbieular to ob- 

long-ovate: fls.white, 

very fragrant, in contracted cymes, the corolla about 

ein. long. Rocky Mts. to Alaska. G.F. 9:515.—A very 
early bloomer. 

2632. Garden Heliotrope —Valeri- 

ana officinalis (12). 

Re. Stem-leaves not compound nor lobed, but some- 

times dentate. 

montana, Linn. Usnally one ft. or less high, glabrous 

or nearly so: root-lvs. oblong, oval or orhicnlar-oblong, 

usually obtuse, somewhat dentate; stem-lvs. lanceolate- 

acuminate, dentate or nearly entire: tls. bright rose, 

diecious. Ew. L. B.C, 4317. 

AA. Rootstocks perpendicular, branching below. 

édulis, Nutt. 

Ivs. oblanceolate or spatulate 
entire to pinnatifid; stem-lvs. c { 

linear or Inneeolate divisions: fs. yellowish white, in 

an elongated panicle, more or less dicecions. Ohio to 

Arizona and British Columbia, in wet or moist lands. — 

Two-4 ft., glabrous or nearly so: root- 

with margined petiole, 

few, sessile, parted into 
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The roots are eaten by Indiaus. The leaves are thickish 
and strongly veined, 

Tho an or Algerian Valerian is Fedia Cornucdpice, 
Gaertn. leriana Cornucopie, Linn. Valerianella Cornu- 
copie, Loisel.). It is an Algerian annual used for salad, after 
the manner of corn salad. It does not appear to be in the 
Amer. trade. Glabrous, branching, 16 ft. or less high: Ivs. 
oval-oblong, thickish, simple, somewhat toothed, those of the 
stem ¢lasping: tls. long-tubular, pink, in terminal clusters, 
Cult. as for corn’ saad, although it endures less cold. It thrives 
well in warm weather when net allowed to suffer for water. 
BUR. 2:155.—V. tripteris, Linn., of Europe, appears to have 
heen offered in this country, althongh little known here: about 
lft, tall, glabrous: radical lws. oval or cordate, dentate; stem- 
lvs. with 3 leaflets or lobes, the terminal one Inurge: fls. rose- 
colored, polygamous. L. H.B 

VALERIANELLA (diminutive of Valeriana). Vatle- 
riandece, Including CoRN SaLAp or Frervicus. A 
genus of nearly 50 species of annual, dichotomously 
branched herbs, with a basal rosette of entire Ivs, and 
small white, bluish or pinkish fls. borne in terminal 
cymes, Which form compact globular or flattish clus- 
ters. Corolla nearly regular, 5-lobed; stamens 3: fr. 

3-loculed, 2 of the locules being empty. These plants 
are mostly native to the Mediterranean region. TV’. oli- 
toria is the common Corn Salad and I. eriocarpa the 
Italian Corn Salad. To the account given in this work 
at page 376, the following may be added: 

Corn Salad is both a salad plant and a pot-herb, 
chiefly the former, The name “Corn Salad” is prob- 
ably derived from the fact that the plant grows spon- 
taneously in the grain fields of Europe, large quantities 
of it being gathered in early spring. It is rather taste- 
less compared with lettuce, and is little known in 
America. Abroad it is prized as a fall and winter salad. 
[It is a cool-season crop, grown like lettuce and matures 
in 6-8 weeks. Plants should stand about 6 in. apart in 
the row. An ounce of seed should give 2,000-3,000 
plants. The following description of the varieties is 
derived from Vilmorin’s Vegetable Garden. 

olitoria, Mcench. Corn SauLap. Lame’s Lerruce. FEet- 
TIcvs.. EF An“ autumnal annual” herb, the seed of 

whieb ripens in April or May, soon falls to the ground, 

and germinates in August. The plant makes its growth 

in the fall and flowers the following spring. In cultiva- 

tion the seed is generally sown in early spring or late 

summer. The plant forms a dense rosette of spoon- 

shaped lvs. which grow in a decussate fashion, and has 

an angular, forking stem bearing small bluish white 

terminal clusters. 
variety 

Eu., 
much shorter 

Orient.—The Round- 
lvs. than the 

fis. in 
Leaved has 

2633. Valerianella olitoria— Corn salad. 

common type and they are half-erect instead of spread- 

ing, and less prominently veined. This kind is the 

one grown almost exclusively fov the Paris market. 

The Large-Seeded variety is more robust than the 

common type and the seed is nearly twice as large. 

Lys. marked with numerous secondary veins, Much 

erown in Holland and Germany. ‘The Etampes variety 

has very dark-colored Tys., which are often undulate 

or folded back at the margins. Lys. narrow, proml- 

pently veined, thicker and more fleshy than the other 
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kinds and specially suited to cold weather and long dis- 
tance shipment. The cabbaging variety differs from 
the others in forming a heart or head of fine flavor. 
Unfortunately it is the least productive type, but it 
bears shipment well. 

eriocdérpa, Desy. IvrauIAN CoRN Sawap.  Distin- 
guished from the common species by the lighter color 
of the lvs., which are slightly hairy and somewhat 
toothed on the edges towards the base. The plant is 
native to the south of Europe, where it is highly es- 
teemed because it does not run to seed as quickly ina 
warm climate. It is undesirable for northern clinates. 

W. M. 

VALLISNERIA (Antonio Vallisneri, 1661-1730, Italian 
naturalist). Hydrochariddceew. About 4° species of 
aquatic plants, including the well-known Eel-grass or 
Tape-grass. This is found in fresh water all over the 
world. It is a submerged plant with linear lvs. 4-6 ft. 
long, depending on the depth of the water. The lvs. 
originate in a tuft at the bottom of the water, and the 
plant spreads by runners sent out from these tufts. 
Eel-grass is usually found in quiet waters. It has no 
horticultural rank, except as an aquarium plant. Like 
many other aquarium plants, it has special interest for 
students of botany. The pistillate fls. are borne on very 
long spiral threads and come to the surface as shown in 
Fig. 2634. The staminate fls. are borne on very short 
stalks near the bottom of the water. At the proper time 
the staminate fis. break away from their stalks and rise 

to the surface of the 
water. <As they float 
about, some of the pol- 
len is conveyed to the 
pistillate fis., and in 
this haphazard way the 
blossoms are fertilized 
and seed is produced. 
Both kinds of fis. are 
very small, and they are 
borne on separate plants. 
Eel-grass is readily col- 
lected, or can be pro- 
cured from dealers in 
aquarium supplies or 
from collectors of native 
plants. The plant is 
sometimes called “wild 
celery,” because it is 
said to impart a celery- 
like flavor to wild ducks 
that feed on it. For ge- 
neric characters, see 
Gray's Manual or Brit- 
ton and Brown's Illus- 
trated Flora. 

spiralis, Linn. Ert- 
3. TAPE - GRASS, 

Hardy sub- 
merged aquatie plant: 
Ivs. thin, linear, 
nerved, sometimes ser 
Aug., Sept. B.B. 1:93. 

2634, Eel-grass —Vallisneria 

spiralis. (Reduced. 

rate near the apex: fls. white. 
R.B. 20, p. 194. V. 4:157. 

Wm. TrRickeR and W. M. 

VALLOTA (Pierre Vallot, French botanist; wrote an 
account of the garden of Louis XT in 1623). Amearyl- 
lidaeew, The ScarBporoucH LiLty, Vullota purpurea, 
is a South African representative of the American genus 
Hippeastrum, popularly known as “Amaryllis.” It isa 
bulbous plant with large, red, funnel-shaped, 6-lobed 
flowers, blooming in September and later. A pair of well- 
grown specimens in large pots or tubs make a showy 
ornament for the porch. Plants have been grown 
with over 50 flower trusses, each truss bearing an um- 
bel of 4-9 fls., the individual fls. being 3-4 in. or more 
across. Vallota is a genus of only one s ies and is 
distinguished from Hippeastrum by the seeds being 
winged at the base. The tube of the flower is longer 
than in the typical Hippeastrums and at the base of 
each perianth-segment is a cushion-shaped callus some- 
what different from the minute scales or distinct neck 
that is often found at the throat of a Hippeastrum. 

a 

VALLOTA 

Other generic characters: Perianth erect; tube broadly 
funnel-shaped; segments equal, ascending, broad, 
connivent; stamens inserted below the throat: ovules 
many, superposed: stigma capitate: seeds black, com- 
pressed, It has recently been proposed that Vallota be 
considered a subgenus of Cyrtanthus. The latter is a 
group of about 20 species of plants with fls. of various 
colors and naked at the throat. Cyrtanthus proper and 

2635. Scarborough Lily—Vallota purpurea. 

(From a specimen 2 feet high) 

the subgenus Monella have beautitul pendulous fls. in 
umbels, but the plants are not as easy to grow as Val- 
lota. It has been suggested that they be crossed with 
the more robust Vallotain the hope of combining their 
varied colors and pendulous grace with the strong con- 

ution of the Vallota. Such a process would be simi- 
lar to the one by which the noble race of Hippeastrum 
hybrids has been given to the world. Vallota is un- 
doubtedly related to Cyrtanthus through the subgenus 
Gastronema, which has erect fls. and differs chiefly in 
the stamens. Of this subgenus C’. sanguinens is in the 
trade now. The best form of Vallota seems to be the 
variety magnifica, 

purpirea, Herb. Scarsporoven Lity. Fig. 2635. 
Bulb large: lvs. appearing with the fls., strap-shaped, 
1-2 ft. long, dying down in autumn: peduncle hollow, 
slightly 2-edged, 2-3 ft. long: fils. scarlet. Gn. 30, p. 245; 
42, Pp R.H. 1870:50 (. grandiflora). A..F. 9:211. 
Gne. sl. ALG P2e . 1893:81.—The typical form has scapes 
about 11 ft. high aud blood-red fls. 244 in. across. Var 
major, Hort., is 3 ft. high and has fls. over 3 in. across. 
B.M. 1430 (Amaryllis purpurea). Var. minor, Hort., is 
smaller than the type in all parts. B.R. 7:552 (Amaryl- 
lis purpurea, var. minor), Var. eximia, Buil., has fis. 
4 in. across, with whitish, feather-like blotches on the 
base of the perianth-segments. Var. magnifica, Hort., 
is probably the best and most robust form: fis. 5 in. 
across, with a white eye. Colors said to be brighter 
and more uniform than in any other kind. Gn, 30:244. 
G.C. IIL. 3:240. W. M. 

The Searborough Lily is generally rated as a green- 
house bulb, but it can be grown by the amateur who has 
no glass, provided the plant can be kept over winter in 
a well-lighted cellar, Many people have had no success 
with Vallota. Such failures are generally due to the 
plants being kept too dry during winter. Although 
Baker says the leaves die down at the Cape in autumn, 
the plant acts like an evergreen in cultivation. Unlike 
the majority of bulbous plants, the Vallota should never 
be dried off but kept moderately moist about the roots 
throughout the year. The Vallota is also strongly op- 
posed to interference with its roots. It is possible to 
preserve a flowering specimen in most luxuriant health 
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for three or four years without repotting, simply by 
applying liquid manure to the roots occasionally during 
the summer. The culture of Vallota is not dificult 
when its peculiarities are understood. Several years 
are needed to work up a good plant to the specimen 
size. A Vallota bulb is about twice as large as a hya- 
cinth. For the first potting use a light soil, with a little 
sand at the base of the bulb, and place the bulb a dis- 
tance below the surface equal to its own diameter. Use 
as small a pot as possible at every stage; shift only 
when the soil is well filed with roots and be eareful to 
break no roots when shifting to a larger pot. 

The final potting is an important operation, as the 
plant is not to be disturbed again for three or four 
years. Drainage should be ample and perfect. It is 
essential that the potting soil be of a strong, permanent 
nature and rich in plant-food. A good compost consists 
of turfy loam, fibrous peat and old cow manure in equal 
parts. Adda little sand and ebarcoal. Avoid repotting 
until it is strictly necessary, and do so only when it is 
necessary to increase the number of pliuuts or when 
there is danger of the roots breaking the pot. For ama- 
teurs the best time to repot the plants is directly after 
the flowering period. Use the greatest eare in handling 
the roots. Allow the bulbs to project a little beyond the 
surface. 
Some gardeners prefer to repot Vallota in June or 

July when root action has started, but before the flower 
stems have pushed up. Vallota likes full sunshine at all 
times of the year. The plant will stand a few degr 
of frost in winter. Beware of over-potting; it is better 
to have the bulbs crowd one another out of the pot. 
Amateurs sometimes raise Vallotas in the window-gar- 
den, one bulb ina 6-ineh pot with 1 or 2 flower-stalks, 
but a large specimen is well worth years of care. The 
Searborough Lily has been cultivated by rich and poor 
for over a century. Its popular name supposed to 
have been derived in the same way as the Guernsey 
Lily,—a Duteh bark having been wrecked off the coast 
of England, some bulbs washed ashore and become 
established as garden plants. Vallota is considerably 
grown for the London market, and it is said that some 
growers succeed in blooming their plants twice the 
same year, in winter and summer. At the Cape, the 
species is said to be native to peat bogs, which fact 
would account for the special winter treatment which it 
needs. In California the plant blooms at various times 

of the year. Micuart BARKER. 

VANCOUVERIA (after Capt. George Vancouyer, eom- 
mander of the Discovery in the voyage to our north- 
west coast in 1791-95). Bev- 
beridacea. A genus of 3 
species of low, hardy peren- 
nial herbs native to our Pa- 
cific slope. Shade - loving 
plants, with slender creep- 
ing rootstocks and radical 
2-3-ternately compound lvs. 
somewhat like maidenhair 
or rue and rather small 
white or yellow flowers in 
an open panicle on a naked 
scape. Sepals 6, in 2 se- 
ries, obovate, petal-like, re- 
flexed, soon falling; petals 
6, linear -spathulate;  sta- 
mens 6: follicle oblong, 

membranous, unequally 2- 
valved: seeds arillate. Van- 
couverias demand a rich 
soil in rather shady posi- 
tions. They are not showy 
plants, but have foliage of 
an elegant and refined type. 

A. Lis. thin, membranous: fls. whitish. 

hexdndra, Morr. & Decne. About 1 foot high: root- 

stock woody, slender: Ifts. roundish, mostly angulately 
3-lobed and cordate: scape naked or 1-lvd.: panicle simple 
or loose-branched: fis. white or cream-colored. May, 
June. Coniferous woods, Brit. Col. to N. Calif. near the 

‘coast. Gn. 30, p. 263. 

VANDA 1897 

AA. Les. rather thick: fls. yellow. 

chrysantha, (ireene (IV. herdudra,var. aired, Rattan). 
About 1 ft. high: Ifts. evergreen, sub-3-lobed, usually 
whitened and pubescent beneath : inflorescence sub- 
racemose: fls. somewhat larger than in J. herandra, 
Offered by Pilkington & Co., of Oregon, in 1892. 

Es Ws BARCLAY: 

VANDA (native name in India). Orchiddeew. One 
of the most attractive genera of East Indian orchids, 
nearly all species having large, handsome flowers. In 
habit they are dwarf and short-stenmmed or tall and 
branched, sometimes climbing to a considerable height. 
The erect species form compact plants, with stems aud 
branches well clothed with 2 opposite rows of leaves. 
Species lik V. teres have a loose, straggling habit. 
Lys. flat or channeled and keeled or terete, sometimes 
fleshy and deeply channeled ; apex pointed, lobed or 
toothed: fls. in racemes from the axils of the lvs.; 
sepals and petals similar, spreading, narrowed at the 
base almost to a claw; Jabellum firmly united to the 
column, spurred, lateral lobes small, erect, middle lobe 
spreading; pollinia on a common stipe. About 20 spe- 
cies, natives of India and the Malay Islands. 

Heinrich HasseLBRIna. 

Notwithstanding the various conditions surrounding 
the different species of Vanda in their natural habitats, 
the plants may nearly all be cultivated suecesstully 
under the same general treatment. When a general 
collection is grown a house of east and west exposure 
will be found best suited to the wants of Vandas. The 
plants require plenty of light and do not need any 
shade from November until the middle of February. A 
house of east and west aspect will require less shading 
during late fall and early spring than one of southern 
exposure, and there will be fewer ill effects from direct 

solar heat at all times. From February until November 
shading will be necessary, but it should never be too 
heavy or black spot is likely to appear. The winter 
temperature should range from 60° to 65° F. by night 
and 70° to 75° by day, with a gradual increase of ten 
degrees during the summer mouths. A few degrees 
more with solar heat and ventilation will do no barm, 

The atmosphere must be kept moist by damping the 
benches and paths freely once or twice a day, and ven- 
tilation should be given whenever possible in greater 
or less degree according to outside conditions. Espe- 

cially during wet, cheerless weather is ventilation im- 
portant, even if fire heat has to be applied to retain the 
desired temperature. Vandas may be grown well in 

either pots or baskets, but the latter are preferable, as 

they admit air more freely to the roots, whereby they 

are not so liable to deeay from overwatering during se- 

vere weather, : 

The best potting or basketing material consists of 

chopped live sphagnum moss freely interspersed with 

large pieces of charcoal. This material should be 

pressed in rather firmly about the roots, leaving a con- 
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surface when finished. A plentiful supply of water 
sential at all seasons with copious syringing over 

the foliage in bright weather. The compost should 
never be allowed to remain dry for a long time. 

V. tricolor and species like it grow very well among 
foliage plants in the warmhouse, where their large 
aérial roots, which are freely emitted from the sides of 
the stems, may ramble among the foliage and thereby 
retain moisture a long time after syringing. A few 
species, such as J. Amesiana, V. cerulea and V. 

Aimballiana, with one or two other alpine species, re- 
quire about ten degrees cooler temperature, but other- 
wise similar treatment to other species of the genus. 

Stock is increased by removing a foot or more of the 
leading growth with a sharp knife, allowing several 
roots to remain attached to each growth and basketing 
them in the usual manner. These new pieces should be 
frequently syringed overhead until they beeome es- 
tablished or they are likely to shrivel. The old stems 
will nearly always send out several new growths. 

The principal insect enemies to Vandas are several 
species of scale, which breed fast in a dry atmosphere. 
They ean be kept in cheek by syringing with strong 
tobacco water and by sponging the plants with a 20 
per cent solution of aleohol. R. M. Grey. 
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limbata, 12. 
Mariott 
Pe ii 

parvi 
Patersoni, 10. 
Robinsoniana, 10. 

densiflora, meas 
grandis, 10, 

A. Lahellim spurred. 
B. Les, flat, orchanneled and keeled, 

toothed or lobed at the apes. 
c. Racemes loose: labellum with 

lateral lobes, 
D. Fs TALUS in, BSS 

Bi ORIOY GUE cae teens bees 1. cerulescens 
BE. DOF YOLOM vo cndenawess 2. parviflora 

3. spathulata 
EEE. Color white or pale yellow, 

but streaked and shaded 
MMLTEUTOUWN 2c tsa danic seh 4. lamellata 

5. Boxalli 
pp. Fils, 2 in, or more across 

(sometimes less in Nos. 8 
and 11), 

Bi COLORS DUC so tard nak arate . cerulea 
. Denisoniana NS 

but spotted with purple 
or brown, 

. Middle lobe of the label- 

lum diluted, reniform, 8 Bensoni 
9. insignis 

FF. Middle lobe slightly di- 
lated, truncate ov emar- 

ginate, 
G Apes emarginate or 

e-lohed 

| 

. tricolor 
11. Roxburghii 

aa. Aper truncate and ob- 

seurely mucronate...12. limbata 
FFF. Middle lobe shorter than 

the sepals, flabelliform 13. Parishii 
ce, Raeeme dense, cylindrical: la- 

bellum without lateral lobes. .14. densiflora 
BR. Les, semi-terete and deeply 

channeled, pointed. ......eceeae 15. Amesiana 
16. Kimballiana 

TAS ROTC i a testarses 6 hd testa eitets ce 17. teres 

18, Hookeriana 
AA. Labellium nol SPIGA wea 19. Cathcarti 

20. Sanderiana 

1. ceruléscens, (Griff. Stem 1-2 ft. high: Ivs. 5-7 in. 
long, deeply channeled, truncate and 2-lobed at the apex: 
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racemes many, slender and'pendulous,each bearing about 

12 fls.: fils. Lin. across; sepals and petals obovate, sub- 
acute, undulate or twisted, pale lilac-blue; labellum 
shorter than the sepals, middle lobe cuneate-obovate, 
with a delicate 2-lobed tip, violet with fleshy dark blue 
ridges, side lobes small, dark blue. Spring. Burma. 
B.M. 5834. F.M. 1877:256. G.C. 1870:529.—Color varies 
from blue to nearly white. Var. Boxalli, Keichhb. f. 
Fis. pale violet or nearly white: dise of the labellum 
deep violet with white lines on the sides. B.M. 6328. 

2. parviflora, Lindl. Stem 4-6 in. high: lvs. strap- 
shaped, 4-8 in. long, unequally obtusely 2-lobed: ra- 
cemes erect, many-fld.: fls. small, yellow; sepals and 
petals obovate-spatulate; labellum shorter than the se- 
pals, middle lobe obovate, dilated, truncate and 2-lobed 
at the apex, yellow below, white above, spotted and 
dashed with purple and having thick fleshy ridges. 
Himalayas. B.M. 5138 (as Aérides Wightianum). 

3. spathulata, Spreng. Stem 2 ft. high: lvs. 2-4 in. 
long, obtusely 2-lobed: peduncle robust, 12-18 in. tall, 
few-fld.: fils. 144 in. across, golden yellow; sepals and 
petals oblong-spatulate, flat; labellum as long as the 
sepals, clawed, side lobes very small, broadly obovate, 
middle lobe sub-orbieular, obscurely 3-fid. Ceylon, 
India. 

4. lamellata, Lindl. Lvs. channeled, leathery, ob- 
liquely and acutely bifid at the apex: fils. pale yellow, 
stained with red; sepals and petals obovate, obtuse, 
undulate, the lower sepal larger and somewhat incurved; 
middle lobe of the labellum obcuneate, retuse, auricu- 
late, having a pair of red elevated plates and 2 red tu- 
bercles just below the apex. Aug.-Nov. Philippines. 

5. Boxalli, Reichb. f. (V. lamellata, var. Béralli, 
Reichb. f.). Stem tall, with long reeurved lIvs.: raceme 
longer than the lvs., bearing 14-20 fls.: sepals white, 
with the lower margins of the lateral pair sepia-brown; 
petals white, with violet streaks which are also found 
on the sepals, pandurate with large lamellw and square 
auricles, mostly lilac. Nov., Dee. Philippines. G.C. 
QL. 16787.. Gu. 197574, 

6. certlea, Griff. Fig. 2636. Stem 1-2 ft. high: lvs. 
rigid, linear, 6-10 in. long, obliquely truncate and 
toothed at the tip: raceme 1-2 ft. long: fis. 3-4 in, 
across, pale blue; lateral sepal obovate; petals broadly 
obovate, clawed; labellum less than one-third the length 
of the sepals, dark blue, linear-oblong, side lobes small, 
rounded, middle lobe with 2 thickened ridges. 
autumn. 

Late 
I.H. 7:246. Gn. 21:254; 

47, p. 145; 50, pp. 59 and 418; 52, p. 410. 
G.C, TIL. 3:41; 7:17; 11:272. Gng. 3:135. 

. ALF. 6:685. F.R. 1:371. R.H. 1881:290 (var. 
grandiflora).—This is considered to be one of the best 
species in cultivation. The fis. are often tessellated. 

7. Denisoniana, Benson & Reichb. f. Stem short: 
Ivs. linear, 6-10 in. long, recurved, deeply notched at 
the apex: peduncles short, stout, bearing 4-6-fid. ra- 
cemes: fls. white, 2 in. across; sepals and petals waved 
and twisted, the lateral sepals broadly obovate, faleate; 
petals clawed, spatulate; labellam longer than the se- 
pals; side lobes large, subquadrate; middle lobe pan- 
duriform, with 2 orbieular, diverging, terminal lobes. 
Summer. Burma, B.M. 5811. I.H. 19:105. F. 1869, p. 
250. G.C. IL. 24:105. A.F. 6:607. 

8. Bénsoni, Batem. Stem about 1 ft. high, very leafy: 
Ivs. linear, leathery, 6-8 in. long, obliquely toothed at 
the apex: fls. 2 in. across, 10-15 in a raceme, 1-1% ft. 
long; sepals and petals obovate, obtuse, clawed, white 
outside, yellowish green with numerous brown dots in- 
side; labellum violet, with white spur and side lobes, 
middle lobe terminating in a reniform, bifid apex. Sum- 

mer. Burma. B.M. 4612. F.S. 22:2329. G.C. 1867:180. 

9. insignis, Blume. Stem erect: lvs. linear, 10 in. 
long, apex with 2 or 3 teeth: raceme rather short, 6-10- 
fld.: fis. 2-2% in. across; sepals and petals obovate, 
fleshy, the petals narrower, ochraceous brown, with 
darker brown blotehes inside, almost white on the out- 
side; labellum pandurate, the apical lobe being broadly 
reniform, concave, white tinted with rose. Summer. 
Malaya. B.M. 5759. Gn. 25:168.—Var. Schreederiana 
has yellow fls, with a white labellam. Gn. 25:168. 

India. F.S. 6:609. 
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10. tricolor, Lindl. Stem branched, tall, ereet and 
leafy: Ivs. strap-shaped, 10-12 in. long, channeled: 
raceme drooping, longer than the Ivs.: fils. 2-3 in. 
across; sepals obovate, attenuated at the base, yellow 

with numerous brownish crimson spots; petals similar 
to the sepals in form and color but narrower; labellum 
about as long as the sepals, literal lobes small, rounded; 

ted lines. middle lobe lyrate, notched, purple, with ele 
F.S. 6:641. LH. 42, p. 161. BM. 4432.—Var. suavis, 
Hort. (WV. sudeis, Lindl). Ground color of the fls. 
white; sepals and peti ils spotted with purple; 
deep purple. Fis. irregular from March to } 
BM. ol 742 BS.-5, ne 310; 6: ae Gn. 
134 (as V. PriCOloy) bate ea 21010. 
Ch. 223237" Gear), Le F an 135. Var. Veitenii, 

Hort. F 
lum deep rose. 

. with rather large spots of deep rose; |: abel 
R.B. 20:145. Var. Patersoni, Hort. 

Sepals and petals creamy white, heavily spotted with 
brown; labellum maventa-crimson. Gn. 2 Var. 

Corningii, Hort. Sepals and petals bright yellow, spot- 

ted with deep crimson and bordered with rose-purple on 
both sides: labellum deep violet. Vars. Robinsoniana, 
grandis, spléndens and ee are also advertised. 

11. Roxburghii, R. Br. . tesscllata, Hook.). Stem 
1-2 ft., climbing: Iws. ne mes complicate, 6-8 in. long, 
2-3-toothed at the apex: racemes erect, 6-8-fld.: fis. 
greenish yellow, tessellated with olive-brown inside, 
white outside; sepals and petals subequal, clawed, obo- 
vate, waved; labellum nearly as long as the sepals, 
lateral lobes small, aeute, middle lobe Cree 
violet, trune abe: May-Aug, Bengal. B. R.6:506. BLM. 
2245. pe) 25° 265 De 3808. Tes: :322579 he ar. rubra). 
PB; = ar. certlea is silcentee. 

12. libata, Blume. Stem about 3 ft. high: lvs. linear, 
ay 6-8 in. long, unequally bifid at the apex: racemes 
10-12-fld., 6-8 in. long on peduneles of equal length: fls. 
2 in. across; sepals and petals spatulate, bright cinna- 
mon, sellated, bordered with golden yellow, white 

middle lobe of the labellum 
June, 

+ 

suffused with lilae outside; 
oblong-pandurate, truncate, mucronate, pale lilac. 

Java. B.M. 6173. July. 

) 

2637. Vanda Kimballiana (X 24). 

13. Parishii, Reichb. f. Stem very short: Ivs. few, 
8-10 in. long, 2-3 in. wide, obtusely 2-lohed: raceme 

drooping, 6-8-fld., on a short peduncle: fis in. across, 
fleshy, greenish yellow, freely spotted with reddish 
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brown; sepals broadly ovate-oblong; petals orbicular; 
labellum one-half as long as the sepals, white striped 
with orange at the base; middle 
lobes flabelliform. Summer. India.—Var. 

VANDA 

lateral lobes rounded, 
Moulmein, 

2638. Vanda teres (detached lower 1-5). 

Mariottiana, Reichb. f. Sepals pale mauve with numer- 
ous darker blotches outside, petals mauve; both sepals 
and petals are mauve inside; labellum,white ut base, 
with yellow spots and mauve lines. 

14. densiflora, Lindl.(Saccolabium giganteum, Lindl.). 
Stem short, thick: Ivs.very thick, 6-12 in, long, notched: 
raceme dense, cylindrical, about as long as the Ivs., nod- 

ding: sepals white, cuneate-ovate, subacute; petals nar- 
rower, with few purple spots at the base; labellum 
cuneate, obtusely 3-lobed, with two pubescent ridges at 
the base, terminal lobes bright shining purple. Winter. 
Burma. B.M. 5635. F.S.17:1765.— Var. ilustre, Reichh. f. 
Raceme and fis. larger: sepals and petals spotted with 
ae le; labellum bright purple. I.H. 31:517. 

. Amesiana, Reichb. f. Stem very short and stout: 
ee fleshy, rigid, almost terete, with a groove down the 
center, 6-12 in. long: raceme simple or branched, erect, 
1-2 ft. long and bearing 20-80 fis.: fl. 1! in. across,white, 
with rose-colored ridges on the labellum, sepals and 
petals ovate-oblong, obtuse; Inbellum with a broadly 
cuneate, undulate middle lobe, having 5 ridges converg- 
ing into a reflexed callus, side lobes small, rounded. 
Flowers at various seasons. India. B.M. 7139. J.H. IID. 
29:491s- 335271, ALP. Gi, 

16. Kimballiana, Reichb. f. Fig. 2637. Stem 6 in. 
high, probably climbing to a great height: Ivs. 6-10 in. 
long, terete, with a deep, narrow furrow: peduncle 
slender, 6-10 in. long, bearing a drooping raceme 8-10 
in. long: fls. 2-8 in. acro petals and dorsal sepal ob- 
ovate-spatulate, lateral sepals very much larger, oblong, 
faleate, all pure white; labellum smaller than the lat- 
eral sepals, middle lobe orbicular, notched, rose-purple 
with darker veins, margin erosely toothed, lateral lobes 
small, yellow; spur lin. long, curved, Autumn. Burma. 
3.M. 7112. Gn. 37:747. R. i. 1897: Gt. 4521428 and 

p. 338. J.H. III. 20, p. 41; 29, p. 53. G.C. IIL. 6: 

17:69. A.G. 1891:89. 

17. teres, Lindl. Fig. 2638. Stem long, climbing: 
Ivs. terete, 6-8 in. long: peduncle 6-12 in. long, bearing 
a 3-6-Ald. raceme: fls. 4 in. across; sepals nearly orbic- 
ular, white tinged with rose; petals a little larger, deep 
rose; side lobes of the labellum broad, ineurved, yellow 
spotted with crimson, middle lobe exceeding the sep: us, 
fan-shaped, reniform, purple or rose-colored. May- 
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Sept. Burma. B.M. 4114. B.R. 21: Pos P. M. 5:193. 
R.H. 1856:421. G 3:1404. G.C. IL. 20:273; III. 27:307. 

S.H. Gn. 876.—A plant of cae habit, 
but with very beautiful fls. Var. Andersoni, Hort., has 
fis. larger and more highly colored. 

18. Hookeriana, Reichb. f. Stem and lvs. terete, as 
in V. teres, but the latter only 2-3 in. long, and slender: 
fis. 3-5 in. across; dorsal sepal and petals white, dotted 
with purple; lateral sepals narrower, oblong or some- 
what obovate, white; labellum as large as the rest of 
the flower, side lobes incurved, 
white and purple, middle lobe fan- 
shaped, with 3 large lobes, white 
spotted with purple. Sept. 
Borneo. LH. 30:484. Gn. 23:370, 
GM. 40:645.—In cultivation the 
racemes ure usually 2-fld. * 

19. Cdthearti, Lindl. Stem ]-2 
ft.: lvs. linear-oblong, 6-8 in, ae 
unequally bifid at the tips: 
cemes longer than the lvs., 3- i 
fld.: fls. 2% in. across, orbiewlar 

in outline; sepals and petals 
nearly equal, orbicular - oblor 
concave, pale straw-colored, trans- 
versely streaked with numerous 
narrow red-brown lines; labellum 

lateral 

r 

shorter than the sepals ; 
lobes quadrate, 

white inecurved, 
withredstreaks; 
middle lobe ren- 
iform, margin 
white, slightly 
erenate, center 

thick, yellow 
with a crenate 
borden: Spring. 

1870 :1409. 

19, p.351; 
224° 42), 
— Found near 
waterfalls, 
where it is al- 
ways kept 
damp. 

20. Sandeyri- 
ana, Reichb. f. 
Stemvery leafy: 
lvs. rigid, fleshy, 
recurved, 1 ft. 

long, strap- 
shaped, trun- 
eate, with 2-3 
teeth at the 
apex =) raceme 

bearing about 

12 fls. each 5 in. 
across, with the 
broad sepals 
and petals over- 
lapping: sepals 
orbieular, the 
dorsal one 
smaller, pale 

lilac, dotted at the base, the lower pair tawny yellow 
veined and tessellated with brownish crimson; petals 
smaller, rhomboid obovate, colored like the dorsal sep- 

als; lateral lobes of the labellam forming a cup-like 
base, middle lobe subquadrate, renitorin, much smaller 
than the sepals, dull crimson, 
M. 69 ae H..é R.H. 18 
399; wae . 88; JiEls LiL. : 
Gng. Tis ).—A very varkable free- Re spec cies. 

ee and imperfectly known species : V. PGT 
Lindl. = Vandopsis lissochiloides.— V. Cathartiea, Hort., 
presumably an error for V. Catheartii (No, 19 above). _ , 
gigantea, lind).=Vandopsis gigantea.—V. Lowei, Lind).=Re- 
nanthera Lowei.—V. Niemanti.—V. pramorsa. 

HEINRICH. HASSELBRING 

2639. Vanilla plant.—Vanilla planifolia. 

The detached flowers were about 4 inches across. 

(The pod X 14.) 

VANGUERIA 

VANDOPSIS (like Vanda). Orchiddcee. Includes 
2 or 3 species which until recently have been united 
with Vanda or with Stauropsis. They are distinguished 
from allied genera by the labellum, which is firmly 
united with the column, not spurred, concave at the 
base, with the terminal lobe compressed laterally. In 
appearance these plants resemble robust Vandas, with 
which they are usually classed for horticultural pur- 
poses. Treatment the same as for Vanda. 

lissochiloides, Pfitz. (Viénda Bdtemanni, Lindl.). 
Stem 4-5 ft. high: lvs. strap-shaped, obliquely 
emarginate, 2 ft. long: raceme tall, erect, bear- 
ing 20-30 fls.: sepals and petals obovate, yel- 
low, spotted with brownish crimson, purple 
outside; labellum crimson-purple, July-Sept. 
Philippines. B.R. 32:59. F.S. 18:1921. 

gigantéa, Pfitz. (WVénda gigantea, Lindl.). 
Stem pendulous: lvs. 1-2 ft. long, thick, flat, 
obtusely notched: raceme 10-15 in. long, de- 

curved, many-fld.: fis. 3 in. across, 
golden yellow, blotched with cinna- 
mon; sepals and petals spatulate-ob- 
ovate; labellum white. Burma. B. 
M. 5189. I.H. 8:277. R.H. 1874:290. 

HEINRICH HASSELBRING. 

VANGUERIA( Voe-Vanguer, Mad- 
agascar name of V. Mladagascaricen- 
sis). Rubidacew, The Voa Vanca 
of Madagascar is a tropical fruit that 
has been recommended by the Ameri- 
can Pomological Society as worthy of 
cultivation in southern Florida. The 
fruit is imperfectly described in 
horticultural writings. It is said to 

be adelicious berry 34 in. thick, 
but in Mauritius it becomes 1% 
in. thick. It is a globose drupe, 
shaped something like an apple 
and contains 5 large “stoves 
or bony pyrenes. The plant is a 
shrub 10-15 ft. high. The spe- 
cies is widely spread in the 

: tropics of the Old 
World. It was intro- 
duced to American 
horticulture by A. 1. 
Bidwell, of Orlando, 
Fla. In 1887 Van De- 
man reported that the 
shrub grew exceed- 
ingly well, sprouting 
readily from the roots 
when frozen down. It 
has probably never 
fruited in America, 
It grows readily from 
imported seeds. 

Vangueria is a ge- 
nus of 20 species na- 
tive to the warmer 
parts of Asia and 
Africa. Shrubs or 
trees, sometimes 
spiny or somewhat 
climbing in habit: 
lvs. opposite or rarely 
pseudo-verticillate in 

4's, oval: fls. small, white or greenish in axillary clus- 
ters; calyx 5- or 4-lobed, lobes deciduous or rarely 
persistent; corolla hairy or not outside, usually fur- 
nished inside with a ring of deflexed pilose hairs; lobes 
spreading or reflexed; stamens 5, rarely 4; dise fleshy 
or depressed: ovary 5-3-loculed ; stigma capitate: 
ovules solitary: fr. drupaceous; pyrenes 5-3 in number 

or putamen 5-3-loculed. 

Madagascariénsis, J. F. Gmel. (V. édutis, Vahl.) 
Glabrous shrub, 10-15 ft. high: lvs. very large, oblong, 
obtuse or acute, membranous, short-petioled: fs. in 
copious, peduncled, axillary dichotomous cymes ; ¢o- 

rolla funnel-shaped, 14 in. long, with 5 spreading deltoid 

teeth. Madagascar. W.M. 

Drawn in Jamaica. 
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VANILLA (Spanish, Viffle sheath or pod). Orchiddcen. 
VANILLA. Climbing orchidswhose branched stems ascend 
to aheightof mauy feet. The nodes bear leaves or seales 
and aérial roots in alternate arrangement. Els. in ayil- 
lary racemes or spikes, without an involuere at the top 
of the ovary; sepals and petals similar, spreading; la- 
bellum united with the column, the limb enveloping the 
upper portion of the latter; column not Winged. About 
20 species in the tropics. 

The most important species is WM. plenifolia, the Va- 
nilla of commerce. Lt is a native of Mexieo, but is now 
widely cultivated in the West Indies, Ja Bourbon, 
Mauritius and other islands of the tropics, its ehief 
requirement being a hot, damp climate. The plants are 
propagated by cuttings varying in length from 2 to 

about 12 ft., the longer ones being the more satistaec- 
tory. These are cither planted in the ground or merely 
tied to a tree so that they are not in direct connection 
with the earth. They soon send out aérial roots, by 
which connection with the soil is established. They are 
usually trained on trees so that the stems are supported 
by the forked branches, but posts and trellises are also 
used as supports. In most places where Vanilla culture 
is carried on pollinating insects are lacking and the 
flowers must be pollinated by hand. Plants bear their 
first fruit about three years after setting. They then 
continue to fruit for 30 or 40 years, bearing up to 50 
pods annually. The Vanilla pods are picked before 
they are ripe, and dried. The vanillin erystallizes on 
the outside. For a full description of Vanilla ecul- 
ture and methods of curing the pods, see Bull. No. 
21, U.S. Dept. of Agriculture, Div. of Botany, by 8. J. 
Galbraith. Vanillin is also made from other sources 
by chemical means. The genus was monographed in 
1896 by R. A. Rolfe in Journ. Linn. Soc., vol. 32. 

planifélia, Andrews (J aromdtiea, Willd. in part). 
Fig. 2639. Common VANILLA. VANILLA BEAN (from 
the pods). Tall climbing herbs with stout stems: 
lvs. thick, oblong-lanceolate, acuminate, with short, 
stout petioles: fs. yellow, large, in axillary racemes of 
20 or more blossoms; sepals and petals oblanceolate; 
Jabellum trumpet-shaped, with small, reflexed, ercnulate 
lobes. Winter. Anative of Mexico but widely cultivated 
throughout the tropies and in greenhouses. B.M. 7167. 
Bi Gke sen GAG. Whe 213. -Gu.57; Ps 352 

aromatica, Sw. Stem angular: Ivs. broadly ovate, 
with a bluntish point, contracted at the base: fls. green- 
ish and white. Jamaica, Colombia, Trinidad. 

Heinnicu H: 

VANILLA PLANT. Trilis« odorutissima; see, also, 
Vanilla, above. 
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VARIEGATION. This term is usually applied to a 
class of Variations, especially in leaf coloration, in whieh 
the leaves become striped, banded, spotted, blotched, 
ete., with yellow, white, red and various other colors in 
connection with the normal green ot other portions of 
the leav In the case of yellow and white variegation, 
the term albinism is sometimes used, especially when 
the plants are largely marked with white or yellow, as 
in Abutilon Sellowianum, Pelargonium zonale, and va- 
riegated forms of Biuonymus SJaponicr Miydraungea 
hortensis, Hedera Helir, Panar Victorie and others, 
Among the dracrenas, caladiums and codimums, be- 

sides the white varie ion, there are developed beauti- 
ful reds, pinks, yellow, ete. Asa rule, the term varie- 
gation is not used in cases of color variation in which 
only the surface of the leaf is involved, as in many of 
the begonias, sansevierias (NS. Guineensis and S. Zey- 
lanica), Alocasia cupred, Cissus discolor, aud others. 

Fig. 2641. In many such plants the markings are dne 
ales, or air in the cuticle or epider- 
imsevieria and Beyonia. In some be- 

gonias, many varieties of Calathea (as C. ornala, var. 
albo-lineata), ete., the epidermal cells develop decided 
and definite color variation, though the changes do not 
usually involve the mesophyll or inner cells of the leaf. 
In some genera, however, especially Calathea, we find 
all gradations between purely epidermal variegation and 
changes involving the deeper layers of the leaf, as in 

C. Veitehii and C. Makoyana, The same is true of 
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many other genera. Different kinds of variegation ure 
shown in Figs. 2640-1, : 

True variegations may be distinguished from ordinary 
colorations, bleaching, chlorosis, ete., by the fact that 
the colored areas are usually quite sharply delined, 
They do not gradually blend into each other, but have 
definite boundaries. Cells in the variegated arcas are 

found, as a rule, to contain the same chlorophyll bodies 
(chromatophores) as the ordinary green cells of the 
plant. However, in the variegated parts, the green color 
is not developed, aud the chromatophores are often 

smaller or are somewhat swelled and vacuolate. In the 

2640. Variegation in Abutilon. 

case of chlorosis, due to the lack of iron, or yellowing 
due to the lack of light, a leaf will quickly develop its 
normal color if given the proper conditions. This is 
not the case, however, in variegated leay While the 
intensity of whatever color the chromatophores may 
haye ean be varied by light and food, a variegated cell 
ean never be changed by these means to a normal cell. 

The chlorophyll granules (chromatophores) appear to 
have lost entirely, in many causes, the power to make 
starch and sugar from the earbonie acid gas in the air, 
and in other cases this power is very greatly reduced. 
In practically all cases, however, when the echromato- 
phores are not destroyed, they retain the power to con- 

vert sugar into stareh and they thus store up starch in 
their tissues from the sugar manufactured by the 
healthy cells of the leaf. 

White or albino variegation is of course due to a lack 
of any coloring in the chromatophores, and some- 
times to the entire absence of these bodie The cells 
seem to haye lost completely the power of making 
chlorophyll, These albicant variegations are to he 
looked upon as the more extreme forms of variegation, 
and usually arise through a feeble or atrophied condi- 
tion of the plant. Seedlings raised from parents both 
of which are variegated in this way are usually very 
weak. High feeding and = favorable eonditions of 
growth, while they will not cause a variegated plant to 
return to its normal condition, will often stimulate the 
development of anormal green shoot that takes mest 
of the nourishment and thus causes the starvation and 
disappearance of the albicant parts. In other cases, as 
in codimums, modified chlorophyll is made. Large yel- 
lowish oil-like drops occur in the substance of the 
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chromatophores, and the various 
changes that these underge, as the 

leaf becomes older, produce the re- 
markable and beautiful colorations 
of this group of plants. The col- 
oration here, as in dracwnas and 
caladiuins, is intensified by strong 
light and nourishing food. The 
more of the modified chlorophyll 
there is produced and the more 
rapid the changes in the modified 
chlorophyll brought about through 

the action of light and the acids 
and oxidizing ferments of the 
leaves, the more highly developed 
will be the colors, though here 
again high feeding is likely to cause 

the plant to revert to its normal 
condition. 

Variegated plants or parts of 
plants are usually of slower growth 
and smaller than green plants of 
the same variety or the green parts 
of the same plant. 

Causes of Variegation, —Varie- 

gation occurs either by bud-varia- 
tion or by variations in seedlings. 
In the former, a variegated branch 

is likely to appear on an otherwise 
perfectly normal plant. Sueh varie- 
gations are easily reprodueed by 
budding, grafting or cuttings, but 

do generally not develop again 
from seeds produced on sueh 

branches. On the other hand, 
when variegation develops in seed- 

lings, the seeds of such plants usu- 
ally give a number of variegated 
individuals, even the cotyledons 

being sometimes affected. In 
some cases the proportion of varie- 
gated plants from seeds is very 
large and can be increased by selec- 
tion.» As arule, the form of spot- 
ting or marking is: not constant in 

seedlings, often being very differ- 
ent from the parent. In certain 
groups of plants, which 
have for many years been 
selected on account of 
the horticultural value of 
these markings, the 

variegated condition has 

become almost a fixed 
feature of the plant, as 
in dracwnas, caladiums, 
ecodiwums, ete. While 
the plants of these genera 
are not usually propa- 
gated from seeds, still 
when they are so propa- 
gated, a large number of 
seedlings show more or less varie- 
gation. 
Darwin and many of the earlier 

investigators believed that these 
variations were started in the 
plant by unfavorable nutritive con- 
ditions, and much has been written 
on the subject as to whether or not 
variegations should be considered 
as diseased conditions. 

The question as to whether a 
variegated condition could be 
transmitted to normal plants by 
budding and grafting has also 
been much disputed, but the weight 

of evidence indicates that in many 
cases such transmission certainly 
takes place. This has been thought 
to indicate the presence of some 
miero-organism, living either para- 
sifically or symbiotically in the 

2641. Kinds of variegation. Sansevieria 

above and Caladium below. 
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plant, and causing the changes 
known as variegation. 

Investigations conducted by the 
writer on the so-called mosaic dis- 
ease of tobacco, which is a form 
of variegation, and also on many 
other forms of ordinary variega- 
tion, show quite conclusively that 
the disease is not caused by micro- 
organisms, but is due to a de- 
ranged condition of the nutrition of 
the cells. Without going into the 
details of the matter, it may be 
said that the condition is charac- 
terized physiologically by amarked 
inercase in the oxidation processes 
in the cells, caused by the presence 
of an abnormal amount, or an ab- 
normal activity, of oxidizing fer- 
ment in the protoplasm. This fer- 
ment prevents the movement of 
food substances, especially starches 
and nitrogenous materials. The 
decrease of the latter is especially 
marked, and it is probably on ac- 
count of the lack of sufficient ni- 
trogenous food that the cells do 
not develop normally. The young 
growing buds and dividing cells 

require highly organized albumi- 
noid foods. They do not make 
use, to any extent, during the pro- 
eess of growth and cell division, 

of the ordinary nitrates which are 
built up into nitrogenous foods by 
the mature cells. The oxidizing 
ferments, though normal constitu- 
ents of all cells, prevent, when 
they become excessively active, the 
proper nutrition of the dividing 
cells, and it is a curious fact that 
when these ferments are extracted 
from plant tissues and injected 
into the young buds of healthy 
tissues, they will, in the case of 
tobacco at least, cause the buds so 
treated to develop into variegated 

shoots. The ferment in 
question passes readily 
through the cell-walls of 
the plants and jt thus be- 
comes evident how such 
changes could be trans- 
mitted by grafting and 
budding, though no para- 
sitic organisms of any kind 
are connected with the 
matter. 

Another method of producing 
variegation of tobacco is by cutting 
the plant back severely during 
rapid growth. The new shoots 
have to develop with a small sup- 
ply of elaborated nitrogenous food, 
the larger part being removed in 
the severe cutting back. Shoots 
thus developed nearly always show 
variegation. The same thing is 
true of many other plants, espe- 
cially the potato, tomato, mulberry, 
ete. In fact, it appears that a 

plant is likely to show variegation 
whenever it is so treated that the 
growing buds or the forming buds, 
or the seeds, have to develop un- 
dersuch conditions that the ferment 
content of the cells is inereased 
beyond the normal amount, and 
the reserve foo stored are in 
small amount. 

These changes must, therefore, 
he considered as pathological in 
their nature, as the vitality and 
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vigor of the plants are reduced as a result. It is further 
evident that the initial causes of variegation may be 
quite diverse, some of the most usual being seed of 
low Vitality; unsuitable nourishment, especially a lack 
of elaborated nitrogen ; rapid growth in very moist 
soil; severe injury to the roots during a period of rapid 
growth of the upper parts of the plant; severe cutting 
back, ete. 
Though started at first through the influence of envi- 

ronment, Variegution, when of value horticulturally, 
has in many cases been increased and fixed by selection 
till it has become almost a specifie character in some 
groups of plants. 

cLutumnal Coloration,—A word might be said in this 
connection regarding autumnal coloration, The produe- 
tion of eolor in autumn foliage is, as is well known, due 

in part to the gradual destruction of the chlorophyll 
when the leaves have reached maturity and approach 
the period of death, and in part to the action of acids 
on anthoeyanin as described below. Many of the de- 
structive changes which take place in the chlorophyll 
are oxidation processes, the same as occur in the 
cells of highly colored variegated plants, and physio- 
logically they are not very different from the changes 
occurring in Calathea, Caladium, Codiwum, ete. The 
approach of maturity in the Jeaf, and the coming on 

of cool weather in autumn, stimulates the production of 
oxidizing ferments, and the action of these and the 
acids of the cell-sap upon the chromogen, or color con 
tents of the leaves, especialy the chlorophyll and 
anthoeyanin, causes many of the brilliant colors of 
autumn foliage. There is a popular belief that these 
colors are due to cold weather or frosts; but while 
frosts, if they are light, hasten the solution and de- 
struction of the chlorophyll, they cannot be looked upon 
as more than hastening changes which would occur in 
time without them. Even in the tropics, some foliage 
before it matures becomes highly colored, and on the 
Japanese maples the writer has observed beautiful 
autumnal colorations in July in the region of Washing- 
ton. 

In practically all deciduous trees, bushes, ete., before 
the maturing and falling of the leaves, all of the valu- 
able food materials, such as sugars, albuminoids, ete., 
pass from the leaves through the vascular bundles into 
the twigs and branches so that they are not lost to the 
plant. When the leaves finally fall they are ther 
nothing but mere skeletons, containing waste mater 

In the passage, especially of albuminoid matters, from 
the leaves to the stems, it is necessary that the ma- 
terials be protected from the strong action of light, and 
it is believed that part of the coloration of maturing 
leaves serves this purpose. 
A coloring material, or chromogen, known as anthocy- 

anin, is always present in such cases, and develops 
beautiful reds when the cell-sap is acid, blue when no 
acids are present, and violet when there is only slight 
acidity. This, in connection with the disorganizing 
chlorophyll, causes the various mixtures of yellow, 
brown, violet, red, orange, ete., of autumnal coloration 
as deseribed above. In very young leaves of many 

plants, such as Adlanthus glandulosa, Tiuqlans reqia, 

Vitis, Cissus, and many other plants, this same antho- 
cyanin is developed as a protection to the albuminoid 
materials traveling to the young cells. Such protective 
colorations have to be distinctly separated from varie- 

gations. In evergreen leaves, during the winter, the 
chlorophyll granules are protected by the development 

of anthocyanin, forming a brownish or reddish tinge in 

the cell-sap. This is especially prominent in many 

conifers. 
While, as stated above, these protective and in some 

cases transitory colorations should be clea distin- 
guished from variegation, it is an interesting fact that 
they develop when the conditions for active nutrition are 
unfavorable, and may in many cases be produced in 
maturing leaves by arving the plants or permitting 

them to become sufliciently dry to check growth. 

Chlorosis.—This term is usually applied to those 
cases of the production of yellow or white foliage caused 

by a lack of some nutrient salt, such as iron, potash, 
lime, phosphoric acid, ete. The most common cause of 
chlorosis, or yellowing, is due to the lack of iron. In 
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such cases, the disease is readily cured by either spray- 
ing the foliage with a dilute solution of iron sulfate or 
other iron salt, or watering the roots with the same. 

Even within a few hours the chromoplasts will begin to 
turn green, and the plant goes on making starch and 
sugar from the earbon dioxid of the air in the normal 
manner. A lack of phosphoric acid sometimes causes a 
similar trouble, which is cured by the addition of this 
nutrient substance to the soil, Numerous cases are on 
record of yellowing of foliage due to excess of soluble 

lime in the soil. Grapes are especially sensitive to an 
excessive amount of lime, and turn yellow readily as a 
result of its action, Soils which contain too much mag- 
nesia in proportion to lime also often cause a yellowing 
of foliage of plants growing in them. <All causes of this 
kind can be readily distinguished from variegation by 
the fact that all the young leaves produced under such 
conditions become yellowish or white and are not mot- 
tled or marked as in variegated plants. Moreover, the 
condition is readily corrected by furnishing the proper 
nutrition, and usually all plants growing in such soils 
show the sane trouble. ALBERT F. Woops. 

VARNISH TREE. Aelreuteria paniculata, Ailan- 
thus glandulosa, Rhus vernicifera, and other plants. 

VASES. Such vases as are shown in Fig. 2642 are 
common features of formal gardening. <All matters 
concerning their manufacture or beauty are clearly 
outside the province of this work, but every gardener 
who purchases such a yase is interested in certain 
practical horticultural features of its construction. It 
is imperative that the vase have a hole at the bottom 
for drainage, otherwise the soil will become sour. It 
is desirable that the rim of a vase be rounded, as a 
sharp edge cuts the vines that trail over it and are 
swayed by the passing 
wind. Many of the 
old-fashioned stone 
vases 4 or 5 ft. high 
were made with a bow] 
too shallow for the 
good of the plants. 

Vases are generally 
stationed in conspic- 
uous positions near 
buildings, where they 
reecive daily attention 
from all, including the 
gardener. It is neces- 
sary to water them 
every morning during 
hot weather, and it is 
therefore desirable to 
have the water supply 
near at hand, A water- 
ing cart is often used 
in taking care of vases. 
Vases are often placed 
in the sunniest situa- 
tions, but they can also 

be used in’ partially 
shaded spots. On the 
north side of a build- 
jing in a shady place 
sheltered from the 
high winds small palms 
may be used in vases, 
together with Rex be- 
gonias and Pandanus 
Veitchii. 
The plants used in vases should be of a firm texture, 

and resistant to drought, dust and oceasional high 

winds. Cannas, ferns and foliage plants that are likely 

to be eut or whipped by the winds are necessarily ex 

eluded. The first thought should be given to a center- 

This should usually be some plant of a rather 
Sa 

2642. Stone flower vase 4 or 5 

feet high, used in formal gar- 

dening. 

piece : i. ; : 

stiff, formal or architectural nature. Cordyline indir 

and C. australis are excellent for the purpose. They 

should stand well above the other plan Around the 

edges vines are used, especially periwinkles, green 

and variegated, nasturtiums and Senecio mikanioides. 

Another choice plant for this purpose is Helichrysum 
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petiolatum, known to gardeners as Gnaphalium lana- 
tum. This is an “everlasting” plant which is not truly 
a vine; it does not flower in vases but is valued for 
its silvery foliage and pendulous habit. Between the 
center piece and the rim of drooping vines are used 
such standard plants of medium height as gerani- 
ums, dusty millers, petunias and the common bedding 
material, as Lobelia Hrinus, coleus, achyranthes and 
acalypha. Centaurea Cineraria and C. gymnocarpa are 
also useful plants for vases. 

The soil in a vase may vary from 6 to 18 inches in 
depth. It should be a strong, solid compost, about 3 
parts of loam to one of manure. If the bowl seems too 
shallow and becomes filled with roots add a top-dress 
ing of well-rotted manure, or of moss with a little bone 
meal added. Such a mulch will add plant-food and 
conserve moisture. 

Considerable forethought and taste may be required 
to keep the vases attractive during early spring, in the 
interval after the last frost and time when the tender 
bedding material is set out. Pansies have been sug- 
gested for this period, and make a good effect when 
seen from above. A _ better effect can be produced by 
using conifers in pots which have been wintered ina 
frame. These may be bordered with pansies if the gar- 
dener thinks best and ean find the time at this season. 

Rustic vases are much less expensive than stone, 
iron or earthenware ones and in some situations are 
very suitable. It is an excellent idea to elevate a rustic 
vase on a cheaply constructed pedestal of tree trunk 
or boards, which will soon be hidden by Ampelopsis 

Veitehti. RoBERT SHORE. 
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VAUX, CALVERT (1824-1895), an American land- 
scape gardener. Together with Frederick Law O]m- 
sted he planned Central Park, New York, the proto- 
type of large, accessible, nature-like city varks. The 
following account of his life-work is taken with slight 
changes from an obituary notice by Wm. A. Stiles 
in Garden and Forest 8:480: Calvert Vaux was born 
in London in 1824. He had achieved success in ar- 
chitecture before the age of twenty-four, when he 
cume to America as business associate of Andrew Jack- 
son Downing. At the time of Downing’s untimely death 
in 1854 the two men were designing and constructing 
the grounds about the capitol and Smithsonian Institu- 
tion, the most important work of the kind that had yet 
been attempted in America. Meanwhile, the gathering 
sentiment in favor of spacious and accessible city parks 
which had found expression in the eloquent letters of 
Downing at last secured, through legislative action, the 
purchase for a public pleasure-ground of the rectangu- 
lar piece of ground now known as Central Park, New 
York. In 1858 the city authorities selected, out of thirty- 
three designs offered in competition for the new park, 
the one signed “Greensward,” which was the joint work 
of Frederick Law Olmsted and Calvert Vaux, and Cen- 
tral Park as we know it to-day is the realization of this 
design in its essential features. This was the earliest 
example in this country of a public park conceived and 
treated as a consistent work of landscape art, and the 
first attempt in any country to plan a spacious pleasure- 
ground which should have the charm of simple natural 
scenery while it met the requirements of complete in- 
closure by a compactly built city. No one can read the 
original plan as presented for competition without feel- 
ing how thoroughly an experience of nearly half a cen- 
tury has justified the forethought of the young artists, 
or without a sense of gratitude to them that our first 
great park, which has to such an extent furnished a 
stimulus and a standard to other American cities for 
similar undertakings, was a work of such simplicity, 
dignity, refinement and strength. It may be added 
that this “Greensward” plan, together with other re- 
ports on Central Park, on Morningside and Riverside 
Parks, in New York, on parks in Brooklyn, Albany, 
Chicago, San Francisco and other cities, both in this 
country and the Dominion of Canada, by the same 
authors, contain a consistent body of doctrine relat- 
ing to public pleasure-grounds which is unique and 
invaluable, Calvert Vaux was a member of many im- 
portant commissions, and he acted as landscape gar- 
dener for the Niagara Falls Reservation, but for more 
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than thirty years his best work and thought were stead 
ily given to the parks of New York city. He had the 
genuine creative faculty which gave the stamp of origi- 
nality to all his work, and a severity of taste which pre- 
served it from anything like eccentricity or extrava- 
gance. As acity official he was a model of intelligent 
zeal and sturdy integrity. Several times he resigned 
his lucrative position rather than see his art degraded, 
but he was always quickly reinstated by a demand of 
the people. To Calvert Vaux, more than to any other 
one man, New York owes a debt of gratitude for the 
fact that Central Park, in spite of attacks on every side, 
has been held so secure against harmful invasion and 
has been developed so strictly on the lines of its origi- 
nal conception. 

In private life Calvert Vaux was a man of singular 
modesty, gentleness and sincerity. He lacked the graces 
of manner and magnetism of social intercourse which 
carry many men in various walks of life to a brilliant 

ion that much exceeds their real merits. Never- 
he had many accomplishments and culture of 

the best type. It is a sad and singular coincidence that 
both Downing and Vaux met their death by accidental 
drowning. The career of Calvert Vaux is an inspiring 
one for all struggling young artists and for all public- 
spirited citizens in America who are laboring in the 
work of civic and village improvement. Amid the 
changing policies of municipal governments, the life- 
work of Calvert Vaux is a shining example. W. M. 

VEGETABLE FIRE-CRACKER. See Brevoortia Ida- 
Maia. V. Hair. See Tillandsia usneoides. V. Horse- 
hair. Fiber of Chamerops humilis. V. Ivory. Nuts of 
Phytelephas. 

VEGETABLE GARDENING. In horticultural usage 
a vegetable is an edible herbaceous plant or part thereof 
that is commonly used for culinary purposes. The pro- 
duct may or may not be directly associated, in its de- 
velopment, with the flower. This definition does not 
clearly include all the products which ordinarily are con- 
sidered to be vegetables. Some vegetables, as melons, 
are properly dessert articles. Only usage can delimit 
the term. What are considered to be vegetables in one 
country may be regarded as fruits in another country. 
However, the use of the term is so well understood 
that there is no difficulty in making proper application 
of it in common speech. 

All the art and science that has to do with the grow- 
ing of these plants is popularly known as vegetable- 
gardening. Recently a Latin-made term, olericulture, 
has been invented to designate the industry, the word 
being coérdinate with pomology and floriculture. It 
is not likely, however, that this term will ever come 
into general use, although it may be useful in formal 
writings. Vegetable-gardening is ordinarily considered 
to be a branch of horticulture rather than of agri- 
culture. However, a number of crops may be either 
horticultural or agricultural subjects, depending on the 
extent to which they are grown. When grown in estab- 
lishments that are devoted primarily to a horticultural 
business, squashes, pumpkins, potatoes and tomatoes 
are usually regarded as horticultural commodities; but 
when they are grown on farms where mixed husbandry 
is practiced and are made apart of the general farm 
system in rotation, with equal propriety they may be 
called agricultural crops. There are certain vegetable- 
gardening crops that are practically always associated 
with a horticultural rather than an agricultural busi- 
ness. They are such as demand intensive culture and 
are used for special markets. Of such are lettuce, par- 
sley, cauliflower and radish. Some of the crops may be 
classified as horticultural or agricultural, depending 
upon the uses for which they are to be employed. For 
instance, beans that are grown for the green pods are 
horticultural subjects, but if the same varieties were to 
be grown for the mature seed for selling in the general 
market, they would be known as agricultural products. 
In like manner turnips may be horticultural subjects 
when grown in small areas for home use, but agricul- 
tural subjects when grown on large areas for stock- 
feeding. 
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There seems to be a growing tendency in this country 
for vegetable-gardening to become a part of general 
farming schemes. A generation ago a large part of the 
vegetable-gardening for profit was conducted in rela- 

tively small areas by men who deyoted their entire time 
to the business. At present much of the vegetable- 
gardening enterprise is merely an adjunct to farming 
proper. This is in part due to the development of the 
canning industry, because of which enormous quanti- 
ties of certain products, as of tomatoes, are desired. It 

is partly due also to the extension of agriculture into 
the newer regions whereby lands are discovered that 
are particularly well adapted to the growing of special 
commodities; as, for example, the raising of squashes in 
some of the prairie states and the recent extension of 
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Census, 1890. According to a bulletin issued by that 
census the investment in commercial or purely truck- 
gardening interests of the country lying beyond the 
immediate vicinity of large cities amounted to more 
than $100,000,000. More than half a million aeres of 
land were devoted to the industry and nearly a quarter 
of a million of people were enployed. After paying 
freights and commission, the products of these estab- 
lishments brought to their owners more than $76,- 
000,000. 

Vegetable-gardening may be divided into two great 
categories, depending on the disposition that is to be 
made of the produets ; miumely, market-gardening or 
truck-gardening, of which the purpose is to make money 
from the industry; and home- or :mateur-gardening, in 
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2643. Onion-growing on flat lands in southern New York, the houses being the homes of the workmen. 

melon-growing into Colorado, Long-distance transpor- 
tation has revolutionized vegetable - gardening in this 
country. See Puching. Whilst there has been great 
progress in the industry, our vegetable-gardening has 
not developed so widely from the European ideals as 
our pomology has. Yet tomatoes, sweet corn, water- 
melons and sweet potatoes are probably grown more 
extensively here than elsewhere in the world. 
Vegetable-gardening is an important business wher- 

ever there are large cities, because the markets are 
close at hand. The second most important factor in 
determining the location is climate, since earliness 
of ‘product usually increases the profits. A third in- 
fluence in the geography of vegetable -gardening is 
the soil. Usually soils of a light and loose character, or 
those that are said to be quick,” are preferred, because 
the plants may be started early in the spring and they 
also grow and mature rapidly. Because such soils 
are so frequently employed for vegetable - gardening 
purposes, gardeners have come to be very free users of 
stable manure and concentrated fertilizers. In recent 
years the vegetable - gardening areas of the eastern 
country have rapidly extended along the Atlantic sea- 
board as far as the keys of Florida. In these southern 
localities vegetables can be secured in advance of the 
northern season and when the best prices are reigning. 
The development of transportation facilities has made 
this enterprise possible. The southern Mississippi val- 

ley region is also developing a large vegetable-garden- 
ing interest since it is tapped by trunk lines of railroad 
running to the north and east. Well-marked vegetable- 
gardening areas are those on Long Island, N. Y., and 
about Norfolk, Va., where special industries and prac- 
tices have developed. Fig. 2643 shows an onion-grow- 

ing community in southeastern New York. 
The most recent published statistics of vegetable-gar- 

dening in the United States are those of the Eleventh 

which the purpose is to raise a supply for the family 
use. Whilst the same principles of selection of soil, 
tillage and fertilizing apply to both these categories, 
these kinds of gardening are unlike in the general meth- 
ods of procedure. The market-garden is ordinarily lo- 
cated where the climate and soil influences are favorable. 
Every effort is made to secure uniformity and great pro- 
duetiven of crop, and it is usually desirable that the 
crop come into the market somewhat quickly and then 
give place to other crops. In the home-garden the eli- 
mate and the soil are largely beyond the choice of the 
gardener, since these matters are determined by the 
location of the homestead. The general effort is to se- 
eure products of high quality and to have a more or 
less continuous supply throughout the season. In mar- 
ket- gardening emphasis is usually placed on a few 
crops, Whereas in home - gardening it is placed on a 
great variety of crops. 

The old-time home vegetable-garden was generally 
unsuited to the easy handling of the soil and to the efti- 
cient growing of the plants. Ordinarily it was a small 
confined area in which horse tools could not be used. 

The rows were short and close together, so that finger 
work was necessary. The custom of growing crops in 
small raised beds arose, probably hbeeause such beds are 
earlier in the spring than those that are level with the 
ground (Fig. ). With the evolution of modern til- 
lage tools, however, it is now advised that even in the 
home-garden finger-work be dispensed with as much as 
possible. Some of the very earliest crops may be grown 
in raised beds to advantage, but in general it is better 
to secure earliness by means of glass covers or by 
ameliorating the entire soil by underdrainage and the 
incorporation of humus and by judicious tillage. See 
Tillage and Tools. For farm purposes particularly it is 
desirable that the rows be long and far enough apart to 

allow of tillage with horse tools. If the vegetable-gar- 
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den were placed between the farm buildings and the 
outlying parts of the farm, the cultivator could be run 
between the rows when going and coming. In this way 
nearly all finger-work could be avoided and a greater 
quantity and better quality of vegetables could be 
secured. Compare Figs. 1528, 2645. 

Vegetable-gardeners are usually large users of stable 
manure. Near the large cities the manure is bought in 
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2644. Companion 

cropping.—Lettuce be- 

tween young cabbage plants. 

ear-load lots, and it is used every year. The reason for 
this is the necessity of improving the physical texture 
of the land so that it will be loose, open and mellow, be 
early or “quick,” and hold an abundant supply of mois- 
ture. In intensive vegetable-gardening there is no 
“resting ” of the land and no green crops to be plowed 
under, The vegetable matter, therefore, has to be sup- 
plied almost entirely by barn manures. In the larger 
and less intensive vegetable-growing farther removed 
from large cities, general agricultural practices can be 

employed to better advantage, such as rotation and 
green-nanuring. Vegetable- gardeners generally use 
largely, also, of concentrated fertilizers. These mate- 
rials may be employed for either or both of two pur- 
poses: to start off the plants quickly in the spring, or to 
add plant-food for the sustenance of the plants during the 
entire growing season. Ordinarily the former use isthe 

more important in vegetable-gardening, since it is nec- 
essary that the plants start quickly in order that early 
crops may be secured, Many times fertilizer is used in 
amounts far in excess of the 
needs of the plant in mere plant- 
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or forcing-houses. In these structures conditions can 
be controlled better than in hotbeds, and they are per- 
manent investments. However, hotbeds and coldframes 
are still exceedingly important adjuncts to the vege- 
table-garden, chiefly because they are not permanent 
and thereby can be moved when the person shifts to 
other land, and because the space that they oecupy can 
be utilized for outdoor crops later in the season. Much 

vegetable-gardening in large cities is prose- 
cuted on rented lands; therefore it may not 
be profitable to invest in such permanent 
structures as forcing-houses. The first cost 
of hotbeds is also less than that of forcing- 
houses, and this is often a very important 
item. Fig. 2646. For management of glass 
structures, see Hotbeds, Greenhouse, Forcing. 

There are great numbers of insect and 
fungous pests that attack the vegetable-gar- 
den crops. General remarks under Insects, 
Fungus, Insecticides, Fungicide and Spray- 
ing will apply to these difficulties. The spray 
pump has now come to be a necessary ad- 
junct to any efficient vegetable-garden. How- 
ever, there are many difficulties that are be- 
yond the reach of the spray, particularly 
those that persist year by year in the soil 
or which attack the roots rather than the tops. 
For such difficulties, the best treatment is to 
give rotation so far as possible and to avoid 
carrying diseased vines back on the land the 

next year in the manure. Even the club-root of cabbage 
can be starved out ina few years if cabbages or related 
plants are not grown on the area. Any treatment that 
conduces to the general vigor and well-being of the plant 
also tends to overcome the injuries by insects and fungi. 

In its best development vegetable-gardening is essen- 
tially an intensive cultivation of the land. Often it is 
conducted on property that is too high-priced for ordi- 
nary farming. Land that demands a rent on one thou- 
sand dollars an acre is often used for vegetable-gardens 
with profit. There is also intense competition near the 
large cities. These circumstances force the gardener to 
utilize his land to the utmost. Therefore, he must keep 
the land under crop every day in the year when it is 
possible for plants to live or grow. This results in va- 
rious systems of double-cropping and companion-crop- 
ping, whereby two or more crops are grown on the land 
the same season or even at the same time. Market- 
gardening is usualiy a business that demands enter- 
prise, close attention to details and much physical labor. 

food, in order to give the plants 

a strong and vigorous start and 
thereby enable them to make 
the most of themselves. If the 
plants are not well established 
when hot and dry weather 
eomes there is likely to be lit- 
tle profit in them. 

In intensive vegetable - gar- 
dening it is important to start 
many of the crops under glass 
and to transplant the young 
plants to the open as soon as 
settled weather comes. This is 
particularly true of tomatoes, 
very early lettuce, sweet pota- 
toes, egg plants, peppers and 
the early crops of celery, eab- 
bage and cauliflower. In the 
northern states muskmelons 
and sometimes watermelons 
and cucumbers are started un- 
der glass, being grown in pots, 
boxes or upon inverted sods, 
whereby they are more readily 
transferred to the open. For- 
merly the plants were started 
under hotbed or coldframe 
structures, but of late years 
there has been a great iner 

in the extent of glass houses 
se 

2645. A better way of growing vegetables,— in long straight rows. 
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If, with his knowledge of vegetable-growing, the gar- 
dener combines good busine and exeeutive ability, 
and an intimate knowledge of market conditions, he 
should be able, however, to make it a profitable and at- 
tractive business. Although the outlay is likely to be 
large, the returns are direct and quick. Fig. 2644. 

There is a large literature devoted to vegetable-gar- 
dening, although the greater part of it applies chietly to 
amateur or home-growing. Leading current books on 
the general subject of vegeta- 
ble - gardening are those by 
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are chiefly grown in gardens elsewhere, have become field 
erops in California covering very large acreage. Such 
enterprises attract American citizens and are changing 
the popular conception of the dignity and opportunity 
of vegetable-growing. A measure of this influence, as 
well as of the extent of the product, may be had in the 
statistics of the year 1900. In that year there were 
shipped out of the state by rail and sea 51,400 tons of 
green vegetables. The product of canned vegetables in 

Greiner, Green, Henderson, 
Rawson and Landreth. For 
California one should consult 
Wickson’s “California Veveta- 
bles in Garden and Field,” and 
for the Atlantie south, Rolf's 
“Vevetable - Growing in the 
South for Northern Markets.” 
There are many books devoted 
to special topics, and there are 
many others which in their 
time were of great practical 
value, but which are now chiefly 
known as recording the history 
of the epoch in which they were 
written. Only one American 
work has been devoted to de- 
scriptions of varicties of vege- 
tables, as the works of Dovwn- 
ing, Thomas, and others have 
to varieties of fruits. This work 
is Fear Burr's “Field and 
Garden Vegetables of America,” 
Boston, 1863, and the abridg 

ment of it in 1866, called “Gar- 
den Vegetables and How to - 
Cultivate Them.” A full list of z 
the American vegetable - gar- 
dening literature may be found 
in Bailey's “Principles of Vegetable-Gardening” (1901). 
Persons who desire velopedic account of vegetables 
should consult Vilmorin’s * Les Plantes Potagéres,” the 
first edition of which is published in London as *The 
Vegetable Garden.” tT. eR, 

Vegetable-Growing in California. It is an interest- 
ing fact that though California’s horticultural promi- 
nence now rests upon fruit products, the firs 
tion to the new state, after the gold discoy 
the wonderful growth of garden vegetables 
ports of immense size, of acreage product and of prices 
secured, were almost incredible 1 use so much in ad- 
vance ot ordinary standards, but the statements were so 
fully authenticated that many were drawn to California 
by them. These horticultural pioneers, however, soon 
found that immigrants from Asia and the Mediterranean 
region could, by their cheap living and by doing their 
own work, cut under American growers who had to 
employ high-priced labor, and so the latter retired from 
the field, leaving the opportunity to the frugal and 
thrifty foreigne Thus vegetable-growing, from an 
American point of view, came into d pute and largely 
retains such disadvantage at present. The result is 
that the American largely avoids market - gardening, 
while Asiaties and South Europeans are thriving on it. 
There has been a reflection of the same disfavor upon 
farm growing of vegetables for home use, and our farm- 
ing population, including the fruit-growers who should 
know and do better, is largely dependent upon alien 

vegetable peddlers or products of canneries instead of 
fresh home-grown esculents, which would be cheaper and 
inexpressibly better than canned or transported supplies. 
Fortunately there are indications that this state of af- 

fairs is changing. The uprising during the last decade 
of a large industry in growing vegetables for overland 
shipment and for canning seems to have clothed the 
plant-cultures involved in this trade with new dignity 
and importance which is attractive to American growers. 
Cabbage, cauliflower and celery for eastern shipment, 
peas and asparagus for canning and for shipment, to- 
matoes for canning, ete., have all become large special 

crops, while some other plants, like Lima beans, which 

s 

2646. A ‘‘run”’ of hotbeds. 

on 1599 was: tomatoes, 061 cases; peas, 25,966 cases; 
asparagus, 105,551 cases; beans and other vegetables, 
35,023 cases. Nearly all the vegetables ineluded in the 
above trade are of the higher classes, potatoes and 
onions only moving in considerable quantities when ex- 
ceptionally high prices prevail in the East. In addition 
to the foregoing there is the bean shipment to eastern 
markets, which reached a total of 73,150,000 pounds in 
lt but has been less each year since then because of 
partial drought in the chief bean districts. 

California conditions affecting vegetable-growing are 
wide and various. Nowhere else perhaps is it more es- 
sential that certain things should be done just at the 
right time and in the right way. If these requirements 
are fairly met the product is large and fine; if they are 
neglected the failure is sharp and complete. This fact 
has given rise to the impression that California is a 
hard place to grow vegetables, which is not true unless 
one lacks local knowledge or the nerve to apply it. One 
of the chief causes of failure is in tollowing seasons 
and methods which have yielded success under condi- 
tious prevailing in the states east of the Sierra Nevada 
mountains. If one begins garden-making in the spring- 
time the plants do not secure deep rooting, which is 
necessary to carry them to suecess in the dry season, 
and the garden is likely to be a disappointment. If, on 
the other hand, all the hardier vegetables are sown in 
suecession from September until February or March 
there will be continuous produce through the winter 
and into the early summer. The chief shipments of 
vegetables from California are made during the late fall 
and winter and are taken right from the ground to the 
ears without protection or storage. Tender vegetables, 
like corn, beans, tomatoes, ete., can, however, be grown 
in the winter only in a few frostless places. They 
must either be pushed toa finish in the fall or sown 

rly in the spring and carried into the dry summer as 
far as necessary either by natural moist land or by irri- 
gation. There are, however, a few localities where to- 
matoes will fruit early in the spring from fall plantings, 
and peppers will live threugh the winter and bear a 
second season's crop on the old plants. 

The possession of an irrigation supply is the secret of 
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full satisfaction in California vegetable-growing, but a 
small amount of water, if skilfully applied, will work 
wonders. Irrigation will enable one to have something 
crisp and delicious in the garden every day in the year 
in the California valleys. It is true, however, that much 
can be done without irrigation by beginning at the open- 
ing of the rainy season in September, growing the har- 
dier vegetables while moisture is ample even on the 
drier lands during the late fall and winter, and keeping 
the lower lands well plowed and cultivated to prevent 
evaporation until the tender vegetables can be trusted 
in the open air, and continuing cultivation assiduously 
afterwards so that moisture can be retained as long as 
possible for them. That this is thoroughly practicable 
is seen in the fact that the large Lima bean product is 
grown almost entirely without irrigation from plantings 
made as late as May and the whole growth of the plant 
is achieved without a drop of water except that stored 
in the soil. The same is true of the corn crop: perfect 
corn can be grown without a drop of rain or irrigation 
from planting to husking. In such cases, however, the 
winter rains are retained in the soil by cultivation. If 
winter growth is made by rainfall, summer growth can 
be had on the same land by irrigation. In this way irri- 
gation becomes eminently desirable in securing all-the- 
year growth, which cannot be had by rainfall. With 
good soiland abundant irrigation it is possible to secure 
four crops in rotation during the year—the hardy plants 
in the fall and winter months; the tender plants in the 
spring and summer. Of course the adjustment of all 
these means to desired ends requires good perception 
and prompt action, and explains why those who have 
been accustomed to plant at a fixed date and do 
little but cut weeds afterwards may find it hard to get 
the best results in California. And yet the Californian 
grower has great advantages in his deep, rich soil, in 
freedom from diseases which thrive in a humid atmos- 
phere and in an exceedingly long growing season. 

Local adaptations for different vegetables are some- 
times quite sharply drawn and selection of lands for 
large specialty crops must be made with reference to 
them. The result is that the earliest vegetables come 
from a practically frostless valley near Los Angeles; 
almost all the Lima beans are grown on a coast plain in 
Ventura and Santa Barbara counties; the celery for 
eastern shipment is nearly all grown on the peat lands 
of Orange county; the cabbage comes largely from San 
Mateo county; asparagus and tomatoes from Alameda 
county and river islands of Sacramento and San Joa- 
quin counties, etc. Smaller areas of these products and 
others not mentioned are more widely scattered, but 
everywhere the local soil, exposure and climate are 
chief considerations. 

There is prospect of great increase in all the vege- 
table products of California. Fresh and dried vegetables 
enter largely into ocean traffic with distant Pacific ports. 
Interstate trade is constantly increasing and canned 
vegetables are contracted in advance to European dis- 
tributors as well as to dealers in all the Americas. 

E. J. Wickson. 
VEGETABLE MARROW. See page 1713. 

VEGETABLE ORANGE is Cucumis Melo, var. Chito. 
V. Oyster. See Salsify. Vegetable Pomegranate is Cu- 
cumis Melo, var. fleruosus. Vegetable Spunge. See 
Duffa. 

VEITCHIA (James Veitch, of Chelsea, famous Eng- 
lish nurseryman). Palmdcew. About 4 species of pin- 
nate palms native to the Fiji Islands and New Hebrides. 
The genus belongs to that portion of the Areca tribe 
characterized by a parietal ovule which is more or less 
pendulous and fis. spirally disposed in the branches of 
the spadix, and is distinguished from Hedyscepe and 
allied genera by the following characters: sepals of the 
male fis. chartaceous, connate at base: female fis. much 
larger than the males. It is doubtful whether any spe- 
cies is now in cultivation. V.Joannis,H. Wendl., was 
cult. in the early eighties. The leaf segments have a 
wide and rather shallow notch at the apex or are ob- 
liquely truncate. The sheath petiole and rachis are a 
dark blood color and covered when young with a gray 
tomentum interspersed with lanceolate, thin, dark red 
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seales. Fr. 224x114 in., ovoid-ellipsoid, orange, with a 
red base. G.C. II. 20:205. R.H. 1883, p. 344. It has 
been conjectured that Aentia Van Houttet advertised in 
1895 by American dealers may be a species of Veitchia. 
The genus is imperfectly known, and nothing further 
can be said at present of Aentia Van Houttei. 

VELTHEIMIA (after the Count of Veltheim, 1741- 
1801, Hanoverian promoter of botany). Lilidcew. Three 
species of tender autumn-blooming bulbs from South 
Africa with dense clusters of pendulous, tubular flow- 
ers 1)¢ in. long, resembling those of the Poker Plant 
(Kniphofia), though not in color. The plants grow 
about 1% ft. high and bloom toward the end of October. 
Two species are offered by Dutch bulb-growers. They 
are not showy but are of easy culture. They are prac- 
tically unknown in America. Generic characters: peri- 
anth withering and persistent; tube long, cylindrical; 
segments 6, very short, ovate; stamens inserted at the 
middle of the tube; anthers dehisce introrsely: ovules 
2, collateral, placed near the middle of the locules: 
capsule large, membranous, top-shaped, acutely 3-cor- 
nered, loculicidally 3-valved. These plants have a large 
tunicated bulb 2-3 in, thick. The genus is monographed 
in Flora Capensis, vol. 6. For culture, see Bulbs. 

A. Lvs. green, 2-8 in. broad. 

viridifdlia, Jacq. Lvs. oblong-lorate, wavy-margined, 
finally 1 ft. long: scape mottled with purple: raceme 
very dense, 3-6 in. long, 25-30-fld.: fis. 124-14 in. long, 
yellow or reddish, with greenish tips. L.B.C. 13:1245, 
B.M. 501 (Aletris Capensis). 

AA. Lvs. glaucous, 1% in. broad. 

glatca, Jacq. Lvs. oblanceolate-lorate, acute, glau- 
cous: scape less stout: fis. “yellow or bright red,” ac- 
cording to Baker. B.M. 1091 (fils. white, dotted red to- 
ward the tips); 3456 (fls. reddish purple, dotted yellow 
above). W. M. 

VELVET BEAN. Mucuna pruriens, var. utilis. 
See also Bull. 104, Ala. Exp. Sta., by J. F. Duggar. 

VELVET PLANT. Gynura aurantiaca. 

VENETIAN or VENICE SUMACH. Rhus Cotinus. 

VENIDIUM (name not explained by its author). 
Compésite. The plant listed in one of the largest 
American catalogues of flower seeds as V. calendula- 
ceum is so little known in America that the following 
account of it as a garden plant is adapted from Gn. 21, 
p. 405. It is a graceful single-flowered composite which 
flourishes under the ordinary treatment accorded 
half-hardy annuals, making a compact, rounded mass 
2 ft. high and 3 ft. wide, and “covered for several 
months consecutively with black-eyed golden blossoms, 
resembling those of the pot marigold, though much 
brighter and more refined.” “There is considerable 

’ diversity in its seedlings both as regards habit and the 
size, shape and shading of its blossoms, and careful 
selection in seed-saving is needful in order to secure 
the best forms. It is admirably adapted for cutting, 
as the flowers open and shut as regularly as when 
on the plant.” This species has also been treated as a 
greenhouse perennial, continuing to bloom until near 
midwinter. The flower-heads are fully 2 in. across. 
Venidium is a genus of 18 species of South African 

herbs, 7 of which are annual, the others perennial. Ge- 
neric characters: rays female: receptacle honeycombed, 
mostly nude: involucral scales in several rows, the 
outer narrower and herbaceous, inner scarious: akenes 
glabrous, dorsally 3-5-winged or ridged, the lateral 
ridges inflexed, the medial straight, narrower: no hairs 
from the base of the xnkene: pappus either none or of 4 
very minute. unilateral scales. Monographed in Flora 

Capensis, vol. 3 (1864-65). 

dectrrens, Less. Diffuse, canescent perennial, 1-2 ft. 
long: lvs. mostly lyrate, the terminal lobe ovate or 
roundish, sinuate-lobed or repand, at first cobwebbed, 
afterwards nude and punctate above, white-tomentose 
beneath; petiole 2-24 in. long, amply eared at base, 
the ear decurrent along the stem. 
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Var. calendulaceum, Harvey (J. calenduldceum, 
Less.), differs in having the petioles not eared at the 
base or with only a small ear. R.H. 1857, p. 128. Gn. 
21, p. 405.—Opinions differ as to its merits. Some con- 
sider it coarse and weedy W.M 

VENTILATION, See Greenhouse Management, p. 694. 

VENUS’ FLY-TRAP. Dionwea muscipula. 

VENUS’ HAIR. 

VENUS’ LOOKING-GLASS. 

Adiantum Capillus-Veneris, 

Specularia Speculiom, 

VENUS' or VENICE SUMACH. Rhus Cotinus. 

VEPRIS. See Toddaliu. 

VERATRUM (ancient name of Hellebore). Lilidcec. 
Fause HELLEBORE. A genus of about 10 species of tall, 
perennial herbs from the tem- 
perate regions of the northern 
hemisphere with short, thick, 
poisonous root-stocks and 
rather stout simple stems 
bearing many broad, plicate 
leaves and terminated by a 
long, branched or simple pan- 
icle of numerous black-pur- 
ple, white or greenish flowers. 
Perianth-segments 6, pers 
tent, spreading; stamens 6, 
attached at the base of the 
segments: capsule ovoid, 3- 
lobed, 3-loeuled: seeds flat, 
broadly winged. 
Veratrums are striking foli- 

age plants, of easy culture in 
moist shady positions. In 
the open sunlight or in dry 
ground the foliage is liable to 
burn and decay prematurely. 
They may be propagated by 
division or seeds. 

A. Fls. whitish or greenish. 

B. Perianth-segments crisped 
dentate. 

album, Linn. EUROPEAN 
WHITE HELLEBORE. A hardy 
perennial 3-4 ft. high: root 
short, fleshy: lvs. green, pli- 
eate; radical lvs. 1 ft. long, 
oblong, 5-6 in. wide, firm in 
texture: panicle 1-2 ft. long, 
dense: fis. whitish inside, 

greenish outside; segments oblong - spatulate, crisped- 

dentate; pedicels almost none. June, July. Eu., Ni 

Asia. 
BB. Perianth-segments serrulate or entire. 

viride, Linn. AMERICAN WHITE HELLEBORE. INDIAN 

Powe. Fig. 2647. A hardy perennial, 2-7 ft. high: root- 

stock 2-3 in. long: lvs. plicate, acute, the lower oval, 

about 1 ft. long, the upper gradually smaller: fis. yel- 

lowish green; segments oblong or oblanceolate, ciliate, 

serrulate; pedicels 1-3 lines long. July. North America. 

B.B. 1:408. B.M. 1096 (Helonias viride). 

Califérnicum, Durand. Stem very stout, 3-7 ft. high: 

Ivs. ovate-acute, the upper ones lanceolate but rarely 

acuminate: perianth-segments broader than in V. viride, 

obtuse, whitish with a greener base. Colo, and Wyo. to 

N. Calif. and Ore.—Int. 1883 by Pringle and Horsford. 

The long panicle of whitish. bell-shaped, drooping fis. 

is followed by ornamental fruits or capsules. 

AA. Fis. blackish purple. 

nigrum, Linn. A hardy perennial often 2-4 ft. high, 

somewhat bulbous at the base: lower lvs. oblong pli- 

cate, 1 ft. long, 6-8 in. wide, narrowed at the base; 

upper leaves lanceolate: panicle narrow: fis. blackish 

purple; segments oblong, obtuse. June. Eu., Asia. 

B.M. 963. J. B. Kevver and F. W. BarRcuay. 
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VERBASCUM (old Latin name of the Mullein used 
by Pliny). Scrophularidcew, MULLEIN. A genus of over 
a hundred species, mostly coarse, woolly, weedy yellow- 
fld. biennials native to the Mediterranean region, Con- 
sidering the fact that the familiar Mullein (1. Lhap- 
sus) is ev where known and despised in America, 
the popularity of the genus in English wild gardens is 
highly surprising. Over 30 kinds are cultivated, and 
some of them have been pictured many times. A little 
study of the group shows how much pleasure can he 
missed by any one who persists in one point of view. 
The English farmer has no dread of the Mullein. The 
Mullein is actually a favorite border plant in England, 
especially for the back row and for shrubberies. One 
connoisseur after growing many kinds of Verbascums 
discarded them all except the common species. The 
plant probably came to America from England, certainly 
from Europe, but not long ago it was sold in England 
under the name of “American Velvet Plant.” The 
“Soldierly Mullein” has often been praised by Ameri- 

VERBASCUM 

2647. False Hellebore—Veratrum viride 

Showing the handsome foliage of early spring when the leaves are about a foot high. 

“an writers for its sturdy habit and resistance to 

the wintry winds; and even a Mullein has its poetic 

moment, for the young rosette of leaves in the early 

morning is undeniably beautiful. 

There are a few true perennials and some subshrubs 

among the Verbaseums, but the species mentioned below 

(except No. 17) are believed to be biennials. Yellow is 

the dominant color, with pale yellow and white variations. 

The origin of the other colors is explained under No. 12 

below. Mulleins usually self-sow freely. Their large 

symmetrical rosettes are very satisfactory the first year, 

especially in the case of the silvery-leaved species. 

The second year they send up stalks 2-10 ft. high and 

give scattering bloom over a long season, in some cases 

June to Nov., being at their best in August. The best 

species are I”. phaniceum (see No. 12), Vr. Olympicum 

(No. 17) and J’. phlomoides (No.3), the last two de- 

serving special notice. 

The Olympian Mullein is the showiest of all Verbas- 

cums because of its short season of bloom. It is pecu- 

liar in the fact that three and sometimes four years are 

necessary to bring it into bloom. Meanwhile it makes 

noble tufts of silvery foliage, the lvs. often attaining 

3 ft. in length. The species is the best of the cundela- 

brum type, by reason of its great height (6-10 ft.) and 

the symmetrical branching of the spike. The fis. are 

produced in multitudes for three weeks and they are 
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smaller than in V. phlomoides. The plant has the dis- 
advantage of being sensitive to wetness, its soft, 
woolly lvs. damping off in wet situations over winter. 

V. phlomoides, though less popular than the preced- 
ing, is probably the best of all the yellow-fld. species. 

It has the advantage over 
V. Olympicum of being a 

VERBASCUM 

b ; 
Ic} true biennial of easier cul- 

. ture with larger fils. and a 
longer season of bloom, 8- 
10 weeks, and even then if 
cut half way down it will 
throw out lateral bloom in 
late autumn. 

Generic description: bien- 
nial herbs, rarely perennial 
or suffruticose, more or less 
woolly: racemes or spikes 
terminal, simple or 
branched: pedicels clustered 
or solitary: calyx 5-cut or 
5-parted ; corolla with al- 
most no tube, rotate, rarely 

coneave, with 5 broad lobes; 
stamens 5, affixed at base 
of corolla; style entire: 
ovules numerous: capsie 
globose ovoid or oblong. DC. 
Prod., vol. 10. Boissier 
Flora Orientalis, vol, 4. G 
den 27; ps 1725 41, pes 

American trade names are : 
V. Chairii, nigrum, Olym- 

2048. Verbascum Thapsus, picum, pannosum, phlomo- 
the common mullein. ides, phoniceum. 

INDEX. 

Linneei, 1. 
longifolium, 4. 
Lychinitis, 18, 
macrurum, 2, 
nigrum, 13. 
nivewn, 10. 
Olympicum, 17. 
orientale, 19. 
ovalifolium, 7. 
longifolium, 4. 
pallidum, 1. 
pannosum, 4. 
phlomoides, 3. 
pheeniceum, 12. 

albuin, 18. 
Blattaria, 9. 

pyramidatum, 15. 
rubiginosum, 16. 
Schraderi, 1. 
semi-lanatum, 19, 
sinunatum, ld. 
thapsiforme, 2. 
Thapso-floceosum, lL, 
LThapso-nigrum, 1. 
thapsoides, 1. 
Thapsus, 1. 
vernale, 13, 19. 
virgatum, 8. 
viscidulum, 8. 

Chaixii, 19. 
collinwm, 1. 
crassitolium, 5. 
ceupreium, 12. 
densiflorum, 6. 
ferrugineum, 12, 16, 
Freynianum, 19. 
glabruim, 3. 
Lamotei, 1. 

A. Anthers of the longer stamens ad- 
nate-decurrent. SECTION I, 
THAPSUS. 

B. #/s. clustered. 
thapsus.) 

c. Anthers short-decurrent : co- 

(Group 1. Bu- 

rolla concave at the throat, 1, Thapsus 
co. aluthers longer adnate-decur- 

rent: corolla flattened out. 
p. Lhe fls. scarcely pediceled, 

E. Stem-lus, lonyg-decurrent, 2. thapsiforme 
EE. Stem-ivs. short-decurrent, 3. phlomoides 

pp. The fls. spicate, pedicels 
sometimes as long as or 
longer than the calyr. 

EB. Lus...very TONG. 2ecee oes 4. longifolium 
EE. Les. moderately long. 

Pp. Filaments glabrous... 5. erassifolium 
rr. Lilaments white- 

WOO OUD Teas ocke ae tata rok leh 6. densiflorum 
BB. Fs. solitary or nearly so, 

c. Plants woolly. (Group 2. 
SPC CUUD UTES), Lanes cvnsetace siaustivers 7. ovalifolium 

co. Plants glabrous, (Group 3. 
Blattaria,) 

dD. Pedicels in 2's or 3's...... 8 virgatam 
DDy. PCduCels SOLA nies den ca es 9. Blattaria 

AA. Anthers all kidney-shaped and of 
about equal size, SEeTION II. 
LYCHNITIS. 

B. Racemes simple, or slightly 
branched, 

co. Calyr rather large, 
p. Teeth of calyr ovale ...... 10. niveum 

VERBASCUM 

pp. Teeth of calyx linear-lan- 
COOUMLE st acarecnale ISutaamne coger 11. Boerhaavii 

co. Calyx small. 
th, Des PUPILS ceca i evascsnees 12. pheniceum 
DD s. LUG. YOULOW: 5 orca a cationne sis imiiels © 13. nigrum 

BB. Racemes branched or pani- 
cled. 

c. Clusters of fls. finally remote.14. sinuatum 
co. Clusters of fls. near together. 

pb. Pedicels rarely as long as 
COLT Ee eet ae arene a Rieecarne 15. pyramidatum 

pp. Pedicels as long as calysr 
or longer. 

E. Plant green and nearly 
GIANT OU Go ones Bhan oko 16, rubiginosum 

EE. Plunts move or less 
woolly. 

KF. Filaments white- 
woolly. 

a. Tomentum fleecy: 
lus. fomentose on 
DOS ULES e sccheascaes 17. Olympicum 

aa. Lomentum mealys 
lus. greenish above.18. Lychnitis 

FF. Filaments  purple- 
DOONY cand vanaa vise 19, Chaixii 

1. Thaépsus, Linn. Common MULLEIN. Fig. 2648. 
Familiar weed in woods and in uncultivated fields, 2-6 
ft. high, densely woolly, with large oblong root-lvs. and 
long racemes of yellow flowers. Eu., Orient, Hima- 
layas. B.B. 3:143. Gn. 28, p. 148.—Natural varieties 
have been observed with pale yellow and white tls. and 
hybrids with J. sinuatum, yehnitis, nigrum, ete. 
Other variations are: inflorescence dense or lax, simple 
or branched: fis. large or small: wool dense or loose: 
filaments glabrous or pilose. The following European 
trade names are said to be referable to this species: 
VW. canescens, Linnwi, pallidum, Schraderi, and thap- 
soides, all nearly synonymous; J’. collinum, Lamottei, 
Thapso-floccosum and var. Gordoni, Thapso-nigrum. 

2. thapsiforme, Schrad. European species with yel 
lowish tomentum and narrowly decurrent stem -lvs. 
Var. macrirum, Benth. (V. macrttrum, Ten.), has’ 
white tomentum and more widely decurrent leaves. 

3. phlomoides, Linn. A clasping-lvd. species valued 
for its long season of bloom. It has clustered fils. with 
pedicels shorter than calyx. Naturalized in Mass. Gn. 
40, p. 561; 41, p. 555. 

4, longifolium, Ten. (V. pannédsum, Vis. & Panc.), 
Italian species known by its very long root-lvs., long 
interrupted racemes which are somewhat branched, the 
lower clusters of fls. spicate. 

5. crassifolium, Hoffm. & Link. Spanish plant, with 
long-decurrent lvs., spicate raceme, clustered lvs., flat- 
tened corolla and glabrous filaments.—One of the few 
species that thrives in a light, sandy soil. 

6. densiflorum, Bertol. Italian mountain species 
known by its decidedly yellow wool and long dense 
racemes. 

7. ovalifolium, Sims. Showy Caucasian species with 
fls, I4y in. across. Distinguished by its oval, white- 
woolly and solitary, sessile flowers. B.M. 10387. 
BReG (as V. formosum). 

8. virgatum, With. (V. blattarioldes, Lam.). This 
and the next are twoof the very few Verbascums that are 
green throughout. V.gldbrion, Willd., and V. viseidu- 
lum. Pers., represents its glabrous and sticky-pilose 
variations, Cosmopolitan. 

9. Blattaria, Linn. Morn Mutern. Blattaria is from 
blatta, cockroach, which the plant is said to repel. 
Plant is frequented by moths, whence popular name. 
Native of Europe and N. Asia; naturalized in America. 
One of the few green-leaved Verbascums, distinguished 
from. virgutum by solitary pedicels. Fls. rarely white. 

10. niveum, Ten. Imperfectly known Italian species 
with white wool, very dense raeeme of solitary, sub- 
sessile fls. and a 5-purted woolly calyx having ovate 
lobes, 
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11. Boerhaavii, Linn. Beautiful large-fld. Mediterra- 
nean species with copious, snow-white deciduous wool 
and clusters of sessile tlowers. 

12. pheniceum, Linn. (17. ferruginewm, And.). Pur- 
PLE MULLEIN. Very distinet and desirable species, being 
practically the only purple-fld. species in cultivation and 
parent of nearly all varieties and hybrids having shades 
of purple, violet, rose, pink and lilac. The white-tld. 
form is also common. It isa species of southeastern 

Eu. and Asia. The name phanicewan was doubtless 
suggested by the Phanicean purple and not by the na- 
tivity of the plant. The species grows about 5 ft. high, 
and is one of the few green species, the lvs. being nearly 
glabrous or only pubeseeut. Lys, ovate: tls. long- 
stalked, solitary, about 1 in. across, which open poorly 
in sunshine, preferring damp weather. The species 
should, therefore, be placed where only the morning 
and evening sun strike the flowers. L.B.C. 7:637. Gn. 
22. ps 27:481: 46, p. 519. A.G. 1892:630.—Var. 
cupreum, Benth. ( 1}. etre, Sims), is a garden hy- 
brid raised from seeds of J”. ovalifolium, showing in- 
fluence of WV. phanicwm in its copper-colored fs. It has 
long been a favorite. B.M. 1226. 

13, nigrum, Linn. A common European species, with 
stem angled above, Iws. nearly glabrous above, long ra- 
eeme rarely branched and purple woolly filaments. Gn. 
27, p. 173; 41, p. 551 (var. albion, showing the wonderful 
improvement made by cultivation). J. verndle, Wierz. 
& Rochel, is referred to this species by Index Kewensis. 

14. sinuatum, Linn. Mediterranean species 2-3 ft. 
high, with sinuate-pinnatifid root-Ivs., divaricate, pyra- 
midate panicles and lax, remote, many-fld. clusters. 

15. pyramidatum, Bieb. Tall and beautiful species, 
with doubly crenate lvs. nearly glabrous above, pyrami- 
date, canescent panicle, violet-woolly filaments and a 
very distinet calyx. Caucasus. 

16. rubigindsum, Waldst. & Kit. Stem glabrous or 
pubescent above: Ivs. green, crenate: racemes lax, 
branched: pedicels 2-3, rarely solitary, twice or many 
times as long as calyx.—Var. ferrugineum, Benth. (1. 
ferruginewm, Mill.), has a long, simple raceme: fls. a 
little larger and longer than in J. phanicewm, and usu- 
ally in pairs. Either a natural or garden hybrid. 

17. Olympicum, Boiss. Tall Grecian species, 3-5 ft., 

Obs 

white-woolly: Ivs. tomentose on both sides: panicles 
with a few very long, erect branche clusters many- 
fld.: fls. 1 in. across, filaments white-woolly. The gar- 

ussed above. Gng. den merits of this species are d 
5 38, pp. 55, 66; 41, 12273: (Gin, 30, pela} Bly pe 120% 
5; 47, p. 147. 

Lychnitis, Linn. Tomentum slight and mealy: 
greenish above, crenate: panicles pyramidate, crect- 

a clusters lax, many-fid.: fis. yellow, rarely 
lvs. 
spreading: 
white. 

19. Chaixii, Vill. (V. orientale, Bieb.). Lvs. green or 
tomentose beneath, crenate, lower ones cuneate at base, 

truncate or incised: racemes panicled. filaments purple- 
woolly. V. vrernale of the trade belongs under J. wi- 
grum instead of here, as commonly stated. Gn. 27, p. 
172.—Vars. semi-lanatum and Freynianum, Hort., are 
hybrids. Often attains 10 feet, and acts like a true per- 
ennial on warm soils. W. M. 

VERBENA (ancient Latin name of the common Eu- 
ropean vervain, I. officinalis). Verbendeen, Verbenas 
rank very high among garden “annuals.” Their clusters 
of showy and often fragrant flowers are borne in constant 
suecession from June till frost. They vary from white 
through lilac and rose to purple and dark purplish blue, 
with shades of pink and pale yellow. The clusters are 
about 2 in. across and contain a dozen or more fls. each 

5-7, in. across. The Hs. have a tube and 5 spreading 
lobes, each lobe being notched at the ay 
When special colors or named varieties are desired 

it is necessary to propagate Verbenas by cuttings. To 
propagate a particularly choice variety by cuttings, 
shorten back the plants about September 1, keep them 
well watered, and by the end of the month there will be 
plenty of quick, tender growth snitable for cutting. 
Put the cuttings in the propagating house or even in 
flats with some soil in bottom and sand on surface. 
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Place the flats in a coldframe, and keep them moist 
and shaded until the cuttings are rooted. When rooted, 
transter to flats in a cool, light house until after New 
Year's. Then pot them, using 2'y-inch pots, and allow 
a temperature of 50° F., which will soon give plenty of 
material for additional cuttings. Verbenas increased 
from cuttings tend to flower early, and those propagated 
in February or March will require at least one pinch- 
ing. When planting-out in beds for sunumer bloom, 
bend the plant over nearly to the horizontal, so that 
the new growth will spread along the surface of the 
soil. These shoots will quickly take root, thereby 
covering the ground. The old method was to peg the 
plants down. 

In propagating general stock, sow the seed in Febru- 
ary and pot into 2-inch pots as soon as the seedlings are 
up an inch. A temperature of 45-50° will answer, but 
they should have full light. here is no place equal to 
a mild hotbed for young Verbenas. About April 15 

plunge the pots in a few inches of soil in amild hotbed. 
Lift them now and then and rub off the roots which go 
through the bottom of the pot, in order to check growth 
and hasten flowering. Customers want to see them in 
flower before buying, and most of them wait till the end 

of May. However, Verbenas can be planted out early 
in May, as a slight frost will not injure them. 
Verbena is a genus of about 110 species, one Mediter- 

ranean, the others American and often weedy. Herbs 
or subshrubs, decumbent or erect: Ivs. opposite, rarely 
in 3’s or alternate: spikes terminal, densely imbricate 

or long and distant-fld., sometimes corymbose or pani- 
eled: corolla-tube straight or inenurved; limb somewhat 

2-lipped, lobes 5, oblong or broader, obtuse or retuse; 

stamens 4, didynamous: ovary 4-loculed, l-ovuled. DC. 

Prod. 11:535-556 (1847). Wa. Scorr and W. M. 

The following account of Verbenas is extracted from a thesis 
by J. H. Cowen,whose untimely death deprived American horti- 
culture of a most promising worker. Mr. Cowen was a grad- 
uate of the Colorado Agricultural College and had been an as- 

work at Cornell University he received the degree of 0 
Arts in June, 1900, and was elected to the fellowship in the 
College of Agriculture. A few days later he was notified of his 
election to the chair of horticulture in the state of Washington 
and also at Colorado, He accepted the position at his alma 
mater. The « before his intended departure he was stricken 
by appendicitis. He died July 12, 1900. The work in Colorado 
was very much to his heart. It was his native state. He knew 
the people and the conditions. No man was ever better fitted 
for the work he expected to undertake 

It was Mr. Cowen’s intention to recast his thesis in ¢yclo- 
pedie form. The following account has been changed 
us possible. The botanical part at the end fi i 
Int the readable portion contains Mr, Cowe 

with a tew slight verbal changes and some om 

In 1886 Loudon styled the Verbenas “a genus of 
weedy plants.” The lapse of a few years was sufficient 
to prove this remark to be inapplicable in many cases, 
for on the plains and prairies of South America grew 
a number of species of such surpassing beauty as to 
set at naught all preconceived notions of the inherent 
ugliness and “weediness” of the genus. 

Introduction of Parent Species, 1826-1838,—The first 
of this noble race to be introduced was Verbena chama- 
dryfolia, a dazzling searlet. This species bas had a 
profound influence upon the “selfs” of M.hybrida, par- 
ticularly the searlets, and is one of the predominant 
parent species of the “compactas.” 

The second important South American species to be 
introduced was Verbena phlogiflora, in 1834. The flow- 
ers are inclined to rose or purple rather than to searlet, 
and, according to early plates, are more regular; they 
are elevated on longer peduneles and the cluster is 
oval or oblong instead of Hat or merely conve This 
species and I. chamadryfolia seem to be the principal 
parents of the various red, searlet and rose-colored 

forms in cultivation. 

Verbena incisa tlowe 

ions, 

red in England for the first time 

in 1836. This species is characterized by re or pur- 
plish, rather regular flowers, borne ina flat or slightly 
convex cluster. The corolla is strikingly lighter colored 
helow than above. The leaves are much more deeply 
cut than in the two preeeding species. The habit of 
growth resembles that of IM. phlogiflora, but is rathe 
tall and weak, three feet high in cultivation. This spe- 
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cies was doubtless used in hybridizing, but its distine- 
tive characters are now practically obliterated in the 
forms of V. hybrida. 

Verbena teucrioides is a species of strikingly difter- 
ent characters from the three preceding and one which 
has exerted a most profound influence upon many 
races of V. hybrida. Five plants flowered in Ireland in 
July or August, 1838. This species is easily distin- 
guishable by its spikes of white flowers, which emit a 
rich jessamine fragrance, its recurved, coarsely crenate, 
sessile leaves, and its stiff upright habit of growth. 
The characters of V. tewcrioides are apparent in many 
forms of our V. hybrida, notably so in many of the 
blue “oculatas.” Of the four species thus far men- 
tioned, V. teucrioides alone is still cultivated in a dis- 
tinct specific form. 

These four species seem to be the only ones which 
have had a marked and permanent influence upon our 
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improve it that a great number of horticultural varieties 
soon appeared and English varietal names gradually 
superseded the unwieldy quasi-botanical ones. All the 
species, except V. teucrioides, seem to have soon lost 
their specific identity and to have completely merged in 
V.hybrida. The additions made through the four or five 
years following 1836 were astonishing, as we find in 
1840 upwards of 40 kinds enumerated, while in 1844 a 
single list contained the names of over 200 varieties. 

In 1839 Robert Buist, Sr., of Philadelphia, introduced 
the leading forms to America. Robert Buist, Jr., states 
positively that these were obtained from England. It 
is sometimes erroneously stated that Buist obtained 
seeds directly from South America. He seems to have 
been for years the leading Verbena grower and hy- 
bridizer in America. It is impossible from the meager 
American literature, to discern any striking difference 
between the trend of development in America and in 

2649. The four prototypes of the garden Verbenas, faithfully redrawn from early colored plates. 

From left to right: V. chamedryfolia, chief parent of the reds; VY. phlogiflorafand incisa, the originals of 
the rosy and purple colors; and V. teucrioides, a white flower which is chiefly, if not wholly, responsible for the 

fragrance of the hybrid Verbenas. 

present races of Verbena. V. tenera and V. Aubletia 
have probably been used occasionally by florists in hy- 
bridizing, but they belong to a different section of the 
genus, some of their hybrids seldom produce seeds and 
their influence, if any, has been slight and transient. 

With the successful introduction of V. teucrioides in 
1838, Verbena lovers had a most promising start for the 
development of a splendid group of garden plants. 
They possessed four species, the great variability of 
which gave opportunity for limitless selection, and the 
close affinities of which afforded the most favorable op- 
portunities for profitable hybridizing. V. chamedry- 
folia provided one of the richest scarlets in nature, J. 
vhlogiflora and V. incisa provided various tints of 
rose and purple, V. tewerioides gave white with a rather 
elusive suggestion of yellow. V. chamadryfolia was 
of prostrate habit; V. tewcrioides was stiff and upright; 
the other two species were intermediate. V. teucrioides 
was possessed of a rich perfume. 
Barly Period of Hybridizing and Selection, 18388- 

1848.—Selection and hybridizing had already begun in 
1838 and had been rewarded with the production of 
“several excellent varieties.” The first of these were 
given trinomial Latin names. The Verbena gained 
popularity so rapidly and so many efforts were made to 

Britain. In his “Directory” of 1845, Buist mentions the 
fact that some of the better varieties have flowers as 
“large as a dime, far outvying those cultivated a few 
years ago.” In 1854 he speaks of new varieties of “per- 
fect formation” and “flowers as large as a quarter dol- 
lar,” and as “good as the titled English varieties.” 
Doubtless the Verbena was developed to a higher degree 
of perfection as an exhibition flower in Britain than in 
America. 

Period of Greatest Popularity, 1848-1868.—The Ver- 
bena was fast winning favor as one of the most popu- 
lar of bedding plants. Its history as an exhibition plant 
began about 1850 and reached its zenith in 1868, when 
the Verbena was at the greatest height of popularity. 
It was in this year that the Royal Horticultural Society 
of England awarded premiums to 17 varieties. Its 
height of popularity as a bedding plant was reached 
some years before this, possibly as early as 1860, for 
there seems to have been a growing opinion unfavor- 
able to it as a bedding plant as early as 1861. 

Period of Decline and Partial Recovery, 1868-1900,— 
About 1870 the Verbena took a precipitous decline in 
publie favor. There were many causes that conspired 
to its downfall, but chief among these were: 

(1) A number of other plants captured the capricious 
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admiration of flower-lovers. A host of showy-flowered 
and zonal pelargoniums were offered to the public. 
Henderson says that in 1870 he sold 20,000 pelargoniums 
and that in 1875 he sold 100,000. In many bedding ar- 
rangements the Verbena was wholly superseded by the 
pelargovium. The tuberous-rooted begonias and Phlox 
Drummondii likewise contributed to the neglect of the 
Verbena, the latter of the two largely superseding it as 
an exhibition pliant. In the west of England, however, 
the Verbena continued to be used to a slight extent as 
an exhibition plant up to 1889. 

(2) About this time (1870) the Verbena was beset with 
unusually destructive insects and dise s. These 
troubles were not new, for as early as 1844 it was rec- 
ognized that there was difficulty in preserving plants 
over winter on account of the attacks of mildew and of 
greenfly, but the reward was sufficient compensation for 
the required vigilance. It is probable that the highly 
artificial conditions and “coddling” to which the Ver- 
bena was subjected during the period it was used so 
extensively as an exhibition plant, contributed to weaken 
its constitution and thereby to heighten the destructive 
influence of the mildew and aphid. 
The prospects for the Verbena have somewhat im- 

proved within recent years. The German varieties 
maintained their constitutions better than the English 
ones, and the American climate seems better suited to 
the Verbena than the European. Owing to the long 
recognized difficulty of “wintering over,” the treatment 
of the Verbena as an annual has come into practice and 
its success is most gratifying. With the improvement 
of the habit of growth by the evolution of arace of 
“compactas ” and by the fixing of the various colors so 
that they will come true from seed, the Verbena has 
gained a new lease on present and future popularity. 

The form and size of the individual flower and of the 
flower-cluster have been closely associated and have had 
a concomitant evolution. By observing Fig. 2649 it is 
apparent that in the prototypes of our present garden 
forms of Verbena hybrida the individual flowers are 
irregular, the upper lobes of the corolla being nar- 
rower, large yacant spaces occur between the lobes, and 
the flowers are relatively small. V. chamedryfolia is 
the most irregular, V. incisa and V. teucrioides are 
somewhat less irregular, while V. phlogiflora (if the 
artist was true to his subject) had nearly symmetrical 
lobes. In none of these species were the corolla-lobes 
expanded strictly in a plane at right angles to the tube. 
The flower-cluster of V. chamedryfolia was likewise 
very defective, from the florist’s standpoint, in that 
considerable portions of the space were unoccupied, 
giving to his eye a ragged, unfinished appearance. JV. 
incisa and phlogiflora were appreciably better in this 
respect, while in V. teuwcrioides the tlowers were unsat- 
isfactorily scattered along a sparse spike. The Verbena 
fancier soon established in his mind an ideal of “pip” 
and “truss,” toward which he constantly selected. This 
conception doubtless changed from decade to decade, 
but the essential features remained fairly constant. 
This ideal type is admirably exemplified in Fig. 2650, 
which is a reproduction of an apparently idealized litho- 
graph of 1872. The individual flowers are over an inch 
in diameter, the lobes are geometrically symmetrical 
and fill the space perfectly, but do not crowd. The 
flower-cluster is of graceful, oblate-oval form, with no 
unoccupied spaces and yet not overcrowded. 
Though the Verbena breeder probably never com- 

pletely realized the ideal flower and cluster, this ideal 
has had a most significant influence. The greatest 
progress in improving the size and form of the individ- 
ual flower and of the flower-cluster was made during 
the fifties and sixties, especially during the period in 
which the Verbena was used as an exhibition plant. 
This is quite natural, because exhibition plants are seen 
at close range, and the English gardeners of this period 
were very formal in their tastes. On the other hand, 
such a high degree of symmetry is not sought in flowers 
used for bedding and for borders. They are seen at 
greater distances. Abundance of bloom and depth of 
color are of greater importance. It is probable that the 
best Verbenas of to-day would hardly come up to the 
standard of those grown by the English gardeners of 
1868 if judged by formal symmetry. 
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The Verbena has little tendency to “sport” toward 
the production of double flowers. However, such forms 
occasionally occur among seedlings. 
Development of the Hye.—The only “eyed” effect ob- 

servable in the prototypes of V. hybrida was that pro- 
duced by the palisade of white hairs in the throat and 
the yellowish color of the inside of the tube. At present 
we have numerous races of “oculatas” with distinet 
white or yellowish eyes of various sizes. Two different 
kinds of color markings are spoken of as “eyes;” viz. 
dark centers and lemon or white centers. In this dis- 
cussion the term is applied only to the latter. In a list 
of 48 select varieties published in 1848 several are de- 

2650. An ideal type of Verbena. 

Adapted from an English colored plate of 1872. 

scribed as having dark centers, two have lemon eyes, 
and two have white or “light” eyes. It seems evident 
from the plates of this period, however, that these 
“light” or “white” eyes were very small and would now 
be unworthy of the name. The “clear yellow eye” of 
“Lord Leigh” is probably the largest distinct eye 
produced prior to 1863. Previous to this time many 
varieties had been admired for their dark centers which 
were doubtless very pleasing; since 1863 less attention 
seems to have been given to the dark centers and more 
to the development of distinct white or lemon-colored 
eyes. The recognition of a distinct class of oculatas 
does not seem to antedate 1870, and it is the impression 
of the undersigned that the French and German Verbena 
fanciers deserve most of the credit for the recent de- 
velopment of the important oculata class. The ideal 
oculata of to-day has a clear, distinct, white eye of 
only medium size. Very large eyes are not so pleasing. 
They have a tendency to give a “chopped” appearance. 
Reds.—The first stem parent, V. chamedryfolia, had 

red flowers, and red in its various modifications of crim- 
son, scarlet, rose, ete., has been predominant through- 
out the entire history of the Verbena. Every accessible 
list of varieties from 1845 to the present shows a pre- 
ponderance of reds. Robinson's Defiance, a brilliant 
erimson, very popular in the fifties, has left so strong 
an influence as to give the class name “Defiance” to 
numerous varieties and strains, some of which are 
doubtless direct derivatives of this historic variety. 
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Whites, and the Matter of Fragrance.—Of the four 
prototypes, V. tewerioides alone was white, or white 
with a shade of pink or an imitation of yellow. Among 
the hybrid Verbenas there have been, from the first, a 
few prominent white varieties; but there is no period 
during which the proportion of whites exceeded about 
one in eight, or one in ten. Whites are more frequently 
fragrant than other colors. Good reds are seldom or 
never fragrant, pinks vecasionally so, mauves, purples 
and blues frequently so. A rich jessamine fragrance 
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was one of the noteworthy characters of I”. teucrioides. 

Whites in many, perhaps a majority of cases, show 
foliage and pubescence characters of V. tencrioides. 
This is especially true in plants propagated from seed. 

2651. Old style (on the left) and new style of color markings in Verbena. 

That at the left was popular at least from 1849 to 1865. 

Blues and Purples.—It seems that different shades 
of purple were occasionally represented in the wild 
forms of V. incisa and phlogiflora; however, there 
were no distinctly blue ones, and in the early history of 
the Verbena there is a dearth of blue varieties. We 
find in the Florist of 1854, that “Bluebeard” is “really 
blue” and that “a good blue has long been wanted, 
most of the so-called blues being of a blue-purple 
color.” Subsequent to the fifties the number of blue 
varieties recorded in lists appreciably increase, but 
they by no means equal the reds, being little if at all 
in excess of the number of whit Our best blues of 
to-day (for example Blue Boy) are of a deep, royal 
purple (per Ridgeway’s color plates) rather than really 
blue. A great variety of tints and shades ot purple are 
represented, In the blue varieties which the writer has 
grown, especially the ones from European seed, there 
has been a striking resemblance to J’. tewerioides in foli- 
age, pubescence, habit of growth, ete. They also resem- 
ble this species in having many that are very fragrant. 

Yellow.—A good yellow has been the dream of many 
a Verbena lover, but it is doubtful whether the dream 
will ever be fully realized. Gartenflora of 1890 reports 
a Ve hybrida lutea, but it is not constant and the yellow 
is dim. Gartenflora of 1896 reports that I. fewerioides 
Titea, Vilm., was produced from WT. feverioides, that it 
is “bright vellow,” and that it will be "joyfully received 

by Verbena lovers.” 

The Italian or modern striped race at 

the right was introduced about 1862, and is the only one known to-day. 
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The Striped Varieties. —Two classes of so-called 
striped Verbenas have arisen: one sort having the me- 
dian portion of each lobe of the corolla of a dark color, 
usually red or rose,and the margin white; the other 
sort having irregular stripes, dots and dashes of red, 
rose or purple upon a white ground color. See Fig. 
9651. The former class seems to have originated with 
the British florists somewhat previous to 1849, and was 
the most popular “striped” class with them for many 
years after the introduction of the second class of 

striped ones. The true striped or Italian Verbenas were 
introduced into France and England from Italy about 
1862. Cavagnini Brothers, of Brescia, are given the 
credit of having originated this unique race. It is the 

general opinion of writ- 
ers that the Italians are 
derivatives in part of 
V. tenera. Surely the 
foliage of the Italian va- 
rieties portrayed in Flora 
des Serres and of striped 
varieties now grown 
shows no “pinnatifid 
laciniate” foliage of Vy 
tenera. Neither has the 
undersigned been able to 
find any evidence of the 
anther appendages of V. 
tenera. However, it is 
impossible to determine 
with certainty the paren- 
tage of hybrids on strue- 
tural characters alone. 
The true explanation 
may be that the V. pul- 
chella which is said to 
have been used, was not 
V. tenera, Spreng., but 
some formof V.hybrida, 
Hort. The striped va- 
rieties are unstable and 
have a strong tendency 
to revert to “selfs,” 
whether propagated by 
seed or by cuttings. In 
the writer's own experi- 
ence, a seedling with 
blue and white striped 
corolla reverted in four 
generations of cuttings, 
so that some of the 
plants produced only 
flowers that were solid 
blue; others, flowers 
that were white with 

only an occasional small mark of blue. Striped Ver- 
benas afford excellent opportunity for the study of bud- 
variation. 
Production of Leaf-Variegation (yellow foliage).— 

Comparatively little attention has been given to leaf- 
variegation among the Verbenas. However, a number 
of varieties having leaves variegated with yellow were 
introduced about 1865, during the period when varie- 
gated plants were so popular. At present we have a 
strain of yellowish leaved Verbenas which come true 
to this character from seed. 

Development of the Compactas.—Early in the history 
of the Verbenas their “straggling and uncontrollable” 
habit of growth was lamented. Considerable pegging 
was necessary in order to keep the plants in any de- 
sired position and repeated efforts were made to secure 
bedding varieties of closer, more upright habit. Con- 
siderable progress was made by British florists during 
the sixties. Most of the progress, however, has been 
made subsequent to 1870 and the German Verbena 
growers of Erfurt deserve much of the credit for the 
production of this splendid little race that bas done so 
much to help restore the Verbena again to popularity. 
Compactas have been fixed in various colors so that 
they will come true from seed. In most botanical char- 
acters they resemble V7. ehamadryfolia and phlogiflora, 

Development of Treatmentas Annuals, Secd-Piring. 
—When the Verbenas were first introduced they were 
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propagated to a considerable extent by separating the 
prestrate, rooting branches and potting them. This 
method was soon abandoned in favor of propagation by 
cuttings. Verbenas root very readily and they were 
grown from cuttings almost exclusively up to 1880, ex- 
cept that seed propagation was employed for the pro- 
duction of new varieties. During all this pe- 
riod, as a consequence of much fortuitous and 
intentional hybridizing, and of no effort hay- 
ing been made to fix varieties, seedlings were 
very variable and untrue to parent varieties. 
Soon after the decline of the Verbena in 1868 — 
70 seed propagation was more extensively 
employed. It obviated the very troublesome 
experience of wintering over stock plants, 
which were so susceptible to attacks of mildew 
and aphis Soon efforts were made to fix 
strains that would come true to color and habit 
from seed. This has been most suecessfully 
accomplished, and the Verbena is gaining 
much of its popularity through treatment as an 
annual, Seeds are sown in Mareh. The plants 
are hardened off in a coldframe and set out in 
the latter part of May. They flower profusely 
from June to October. Striped varieties are 
not easily fixed. 

Summary of Present Horticultural Types 
(Ve hybrida).—TIt is impossible to satisfac- 
torily classify the hybrid garden Verhbenas ac- 
cording to their botanical derivation. They 
are conveniently classed according to color of 
flowers into: (1) Selfs, or one-colored varieties ; 
(2) Oculatas., or eyed varieties; and (3) Ital- 
ians, or striped varieties. As to habit they may 
be divided into: (1) Standards, those of the 
ordinary loose, spreading growth; and (2) 
Compactas, which are much reduced in stature 
and of more condensed form. Verbenas now 
in cult. are shown in Figs. 2652-4, 
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1. chameedryfolia, Juss. (VW. Melindres, Gill. V. 
melindroides, Chain.). Fig. 2649. Characterized by red 
fils. in flattish clusters, oblong, coarsely scalloped, 
nearly sessile Ivs. and rather stiff pubescence. Stems 
slender, forking, creeping at base, hirsute: branches 
somewhat ascending: lvs. oblong or ovate, base broadly 
cuneate, contracted into the short petiole, crenate or 
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subincisely serrate, serrations often unequal, strigose 
above, below hairy, especially on nerves: peduncles 
elongated, ascending: spikes solitary, capitate: bracts 
lanceolate-subulate, ciliate: calyx hirsute canescent, 
sparingly glandular, more than twice as long as the 
bracts: corolla crimson, lim) irregular.—Oceurs in two 

2652. The common garden Verbena—V. hybrida (1). 

rather distinet forms: var. Melindres has oblong to ob- 
long-lanceolate lvs., which are unequally incised-serrate. 
This form is less hirsute and is more graceful and vig- 
orous. It was the form first introdueed to cultivation. 

, melindroides has shorter, broader vs. and is more 
.. Different forms occur over southern Brazil, 

Uruguay, Paraguay, and the whole of the Pampas. 
BAR ds 184 0 a. BG. Monto Byes :3833). Pivie Te 173: 

Be 29% 

2. phlogiflora, Cham. (J. Tweediedna, Niven). Fig. 
2649, Characterized by rosy or purple fs. in oblong or 
oval clusters; resembles No. 1, but has more upright 
habit, softer pubescence and larger, longer-pointed, 
distinctly petioled lys. Stems ascending: branches 
rather erect, much subdivided, angled,retrorsely hirsute: 
lvs. oblong or lanceolate-triangular, acute, base entire, 
ecuneately long-attennate into the evident petiole, un- 
equally subincised serrate, somewhat venosely rugose, 
strigose above, below hairy or strigillose pubescent: 
spikes terminal, pedunculate, many-fld., oval to oblong: 
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bracts short-ovate to subulate-lanceolate: calyx twice as 
long as bracts, covered with short pubescence inter- 
spersed with short capitate glandular hairs. Southern 
Brazil and Uruguay. B 

B. M, 3541. PiM, 
2:60. 

3. inelsa, Hook. Fig. 
2649. Rosy or purple-fid. 
species with lvs. more 
deeply cut than in the 
two preceding. Whole 
plant hairy - pubescent; 
stems -ending; 
branches erect: lvs. ob- 
long-triangular, base 
cuneately truncate or 
subcordately attenuate 
into the evident petiole, 
pinnatitid-lobed or deep- 
ly serrated and incised, 
upper lvs. sublanceolate, 
sessile, incisely pin- 
natifid: spikes terminal, 
pedunculate, subternate, 
flat or convex: bracts 
ovate: calyx 4 times as 
long as bracts, short- 

hairy, sprinkled with 
glandular hairs: corolla- 
tube glandular - pubes- 
eent, thrice as long as 
ealyx; limb large, rose- 
purple, paler beneath, 
obovate lobes deeply emarginate. Southern Brazil, 
Paraguay and northern Argentine Republic. B.M. 3628. 

4. teucrioides, Gill. & Hook. Figs. 2649, 2653. Char- 
acterized by fragrant white fls.in very long clusters. 
Stems cespitose, rooting at base, ascending, terete, 
openly and copiously hirsute: lvs. ovate to oblong-tri- 
angular, base entire, sessile or nearly so, obtusely ser- 
rate, margins revolute, veiny-rugose, glandular-pubes- 
cent above, subtomentosely hispidulous on veins below: 
spikes terminal, solitary, glandular, hairy, lax, 5-9 in. 

long: bracts subulate - lanceolate, 
ciliate; calyx nerved, twice as long 
as bracts; corolla yellowish white 
or pinkish, long exserted, twisting 
in age, fragrant. Southern Brazil, 
Uruguay, Argentine Republic, 
Chile and Peru. P.M. 5:243. B.M. 
3694. 

5. vendsa, Gill. & Hook. Fig. 
2654. Differs from all other culti- 
vated kinds by panicled inflores- 
cence and tuberous roots. Her- 
baceous perennial, 1 foot high: 
stems simple, rhizomatic, creeping 
at base, ascending, 4-angled, hairy: 
lys. rigid, oblong to oblong-lanceo- 
late, the subcuneate base entire 

and half -clasping, 
acute at apex, un- 
equally subincisely 
dentate, the teeth 
openly acuminate, 
nerves prominent, hir- 
sute below: spikes in 
a close terminal pani- 
cle, subternate, lateral 
ones peduneculate, fas- 
tigiate and finally cyl- 
indrical: bracts subu- 
late, ciliate, often pur- 
plish, exceeding the 
hairy calyx: corolla 
lilac or bluish purple 
tonearly sky-blue,very 
thinly villous without; 
tube slender, thrice as 

; long as calyx: fr. 1 
line long, copiously fuscous outside, dorsal ridges 5. 
Southern Brazil and Argentine Republic. B.M. 3127.— 

2653. Verbena teucrioides, as 

cultivated to this day (x 1%). 

2654. Young plant of Verbena ve- 

nosa, too young to show the 

characteristic panicled ar- 
rangement of clusters ( 44). 

The spike elongates still further. 
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Tubers may be kept indoors over winter, or species 
propagated by seeds sown in greenhouse in January. 

6. ténera, Spreng. (V. pulchélla, Sw., not Hort.). 
Herbaceous perennial: stems cespitose, decumbent, 
rooting; branches slender, 4-angled, ascending, sparsely 
hairy: Ivs. decurrent into the short petiole, 3-parted 
and again pinnatifid into acute, linear, entire, subrevo- 
lute divisions, sprinkled with short hairs: spikes ter- 
minal pedunculate: calyx elongated, strigose pubescent 
or hairy, sprinkled at angles with short stipitute patella- 
form glands, twice as long as bracts; corolla rose-violet; 
anther appendages barely exserted, claviculate, subre- 
curved. Southern Brazil and LaPlata region. 

7. erinoides, Lam. (V. muitifida, Ruiz and Pay. V. 
pulehélla, Hort., in part). Moss VERBENA. Annual 
or perennial: stem strigose hairy or somewhat hirsute, 
branching, decumbent, rooting: branches ascending: 
lvs. ovate in outline, cuneate base decurrent into the 
petiole, deeply 3-parted and the divisions pinnatifid 
into narrow linear acute lobes, subrevolute on mar- 
gins, strigose especially on nerves: spikes terminal, 
solitary, pedunculate, soon elongating and relaxing, 
canescent hairy: bracts lanceolate, acuminate, spread- 
ing, one-half as long to as long or longer than the calyx; 
corolla rather small, shortly exserted, lilac, bearded 
within; anther appendages exserted, rather short.— 
Said by Dr. Gillies to be “one of the commonest plants 
on the Alps of Clile and Mendoza... varying ex- 
tremely in color of flowers, in stature and in degree in 
which the leaves are cut.” In some individuals the fis. 
are said to be scarlet, in others blue or purple. Forms 
assignable to this species occur also in the southern 
states of Brazil. The species is probably a composite 
one as now recognized. B.R. 21:1766 (as V. multifida, 
var. contracta). Variable but unique species character- 
ized by distinct, finely cut foliage and rosy lilac to deep 
purple fis., but the clusters and individual fis. are too 
small to make it popular. 

hy 

2655. Verbena Aubletia (x 14). 

8. bipinnatifida, Nutt. (V. pulchélla of some Gennan 
seedsmen. V. montana, Hort., in part). Perennial, 
prostrate and rooting at base; stems stout, upright, 
branched, 6-18 in. high: lvs. rather thick, petioled, 
J-2%4 in. long, scabrous above, ovate in outline, bipin- 
nately parted or 3-parted into numerous oblong, rather 
acute lobes 1-3 lines broad: spikes solitary, dense to 
rather lax, at first capitate, becoming 2-4 in. long in fr.: 
corolla 5-8 lines long, purple or lilac, limb 4-5 lines 
broad, lobes emarginate to obcordate; throat of corolla 
provided with a palisade of short hairs; upper stamens 
bearing each a small oval to oblong purplish gland. 
Texas to Neb. and Col.—Flowers become bluish purple 
in drying. 
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9. Aublétia, Jacq. (I. Aubdletia, var. Driimmondii, 
Lindl. VW. Canadénsis, Britton. Ve. Dréimmondii, 
Hort. JV. Lamberti, Sims. FV. montana, Hort., in 
part). Fig. 2655. Perennial, pubescent, with rather stiff 
hairs or glabrate: branches slender and ascending from 
a sometimes creeping rooting base, 6-18 in. high: Ivs. 
ovate or ovate-oblong in outline, 1-3 in. long, truncate, 
broadly cuneate or subcordate at base and the petiole 
more or less margined, incisely lobed and toothed, often 
deeply 3-cleft: spikes peduncled, dense, short and capi- 
tate in early flower, becoming 2-4 in. long in fruit: 
bracts subulate, mostly shorter than the calyx—these 
and the calyx densely glandular pubescent: calyx-teeth 
unequal, filiform-subulate; corolla 6-10 lines long, from 
bluish purple or lilae to rosy purple or white, frequently 
approaching blue in dried specimens; limb 1,-%4 in. 
broad, lobes oblong or obovate, emarginate and more or 
less revolute near the sinuses, throat provided with pali- 
sade of short white hairs: upper anthers bearing each 
a light brown, oblong gland which is barely exserted. 
Colo. and Mex. eastward the continent. B.B. 
3:72. .B.M.. 308 00. ; 23:1925.—Reported 
as producing many garden and spontaneous hybrids. 
Garden forms are of stouter habit, less inclined to 
root at base; lvs. larger, dark shiny green above, more 
conspicuously veiny, clusters and individual fis. larger, 
and the color variation more striking. Many forms have 
arich spicy fragrance quite different from that of the 
hybrid Verbenas. On account of the robust, healthy 
nature of V. Avbletia it has been frequently recom- 
mended in horticultural literature as desirable for hy- 
bridizing with the hybrid Verbenas to improve their 
constitution. The cross would probably be too radical 
for best results. It is to be regretted that this charming 
species which is thought well of in Europe should be 
neglected in its native America. 

VY. bracteata and hastata, two weedy North American spe- 
cies, have also been offered for cultivation, but they have small 
garden value. Descriptions are easily obtained. 

J. H. Cowen. 
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VERBENA, LEMON. Lippia. 

VERBENA, SAND. See Abronia. 

VERBESINA (probably a meaningless alteration of 
Verbena). Compdésite. CROWNBEARD. About 50 spe- 
cies of American herbs, annual or perennial (some 
tropical species shrubby), with alternate or opposite, 
ofteu decurrent lvs. and corymbose or solitary heads of 
yellow or white flowers; rays sometimes wanting, pis- 
tillate or neutral: akenes flattened or those of the rays 
3-sided, their margins winged or not; pappus of 2 (1-3) 
awns, sometimes with 2 or 3 intermediate scales. 
About half a dozen hardy perennial Verbesinas have 

slight rank as garden plants, but the competition among 
yellow-fld. autumn-blooming composites is so great that 
Verbesinas have little chance. The following species is 
a robust and rather coarse plant, growing 4-8 ft. high, 
and suitable only for the wild gardens and the back row 
of the hardy border. It is doubtless of the easiest cul- 
ture. It blooms from Aug. to Oct., and has numerous 
yellow fls. 6-1 in. across in flattish clusters. 

occidentalis, Walt. (V. Siegesbéckia, Michx.). Hardy 
perenuial herb, 48 ft. high: 1 ovate (uppermost ob- 
long-lanceolate), acuminate, serrate, the larger ones 
8 in. long, contrasted into a marginal petiole: rays 
styliferous and usually fertile: awns of pappus not 
hooked. Dry hillsides, eastern U. 8. B.B. 3:480. 

W. M. 

VERMONT, HORTICULTURE IN. Fig. 2656. Ver- 
mont has no reputation as a horticultural state, either 
amongst her own citizens or outside her boundaries, yet 
there is not one important fruit or vegetable crop of 
the temperate zone, not even excepting apricots and 
peaches, which cannot be grown to perfection here. 
With the exception of apricots, peaches and sweet cher- 
ries all the temperate fruits can be produced in great 
perfection. The only reason which can account for the 
non-development of Vermont’s horticultural resources 
is the fact that the possibilities are not appreciated by 
her land-owners. Vermont farmers are extremely 
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conservative and slow to make a change in their meth- 
ods of farming, so that the signal success of the few 
who have taken up fruit-growing makes but small im- 
pression on the many who are still busy making butter 
and growing hay, potatoes, and little patches of grain. 

The home markets for fruit and vegetables are unu- 
snally good. Strawberries rarely sell for less than 
12). cents a quart, and the average price for good 
fruit is probably nearer 15 ceuts. Blackberries usu- 
ally bring 10 cents and raspberries J0-121. cents. 
Cherries are hardly to be bought, though sour cherries 
thrive and cherry pie is popular. The price for cherries 
is always $3 to $4a bushel. Good vegetables sell equally 
well. With such favorable markets, supported by nu- 
merous small manufacturing villages and a horde of 
sunnner bourders, horticultural industries certainly 
ought to thrive. 

The horticultural regions of Vermont are, roughly, 
three. The first and most important is the Champlain 
valley district, including several large islands in Lake 
Champlain, This region reaches off toward Montreal on 
the north; and the general character of its horticulture 
is much like that in the St. Lawrence valley between 
Montreal and Lake Ontar Winter apples are the 
most important crop in this section. The second region 
lies in the southwestern part of the state and belongs 
to the upper Hudson valley. Apples will grow readily 
when attended, but they are seldom cared for. Greater 
success is secured with small fruits, the growing of 
which is greatly encouraged by the la annual inuamni- 
gration of summer residents. The third district com- 
prises the valley of the Connecticut. It is the least de- 
veloped of the three, horticulturally. The reason for 
this fact is not plain. Soil and climate are admirably 
adapted to all sorts of fruits. Even peaches are suc- 
cessfully grown in orchards. The few men who are 
growing plums, cherries, strawberries, etc., are proving 
every year that the Connecticut valley in Vermont is 
naturally as much a fruit region as any other. 

The apple crop offers the single semi-exception to 
the statement that Vermont has no horticultural repu- 
tation at home. There are a few commercial apple or- 
chards in the Champlain valley which grow as fine 
apples and yield as handsome cash profits as any or- 
chards in America. Grand Isle county, made up of land 
lying in Lake Champlain, has the principal reputation 
for apples. The best orchards and the best orchard- 
ists are found there; but Addison county ships about 
double the quantity of appl 

The varieties of apples grown for market are princi- 
pally Greening, Spy, Baldwin and Fameuse. Next to 
these come McIntosh, King, Ben Davis, Spitzenburgb, 
Seek-no-further and Arctic. A few old orchards con- 
tain many of the old-time favorites, such as Fall Har- 
vey, Dutch Mignonne, Gilpin, Grimes Golden, and the 
like. But such collections are few aud uncherished. 
The modern commercial varieties are the only ones in 
repute. 
Vermont has had some experience with the Russian 

apples. In fact, Dr. T. H. Hoskins, of Newport, on the 
northern boundary of the state, has been one of the most 
famous experimenters with the Russian importations. 
Nevertheless the Russian varieties have made small 
impression on the pomology of the state. 
Plums are grown just enough to prove that they will 

succeed admirably. Lombard, Green Gage, Bradshaw, 
the Damsons and other old-fashioned sorts still retain 
the preference of conservative Vermonters, though 
other growers are planting chiefly of the Japanese va- 
rieties, especially Burbank and Abundance. In the 
northern and mountain towns only the Americana and 
Nigra types are hardy enough; but even these are sel- 
dom grown, 
Among cherries Morello, Montmorency and Richmond 

are favorites. Raspberries are mostly red, the black- 
caps being seldom grown. Cuthbert is the leading 
variety, though Schaffer and Columbian are gaining 
friends rapidly. Blackberries are not carefully grown 
usually. Fine blueberries are picked from the fields in 
considerable quantities. Early varieties of grapes can 
be ripened for home use, Concord, Worden, Moore 
Early, Green Mountain and Delaware being leading 
varieties. 

VERMONT 
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mostly 10-costate, with a truncate 
apex and a cartilaginous, callous 
base: pappus double (at least in 
American species). Vernonias are 
of easy culture in any good, rich 
border, being easily propagated by 
division. 

A. Heads 50-70-flowered. 

Arkansana, DC. Stem 8-10 ft. 
high: lvs. linear-lanceolate, 4-12 in. 
long, alternate-acuminate; peduncles 
not branched: involucre green, the 
filiform tips often reddish. Plains, 
Mo., Kan. to Texas. July-Sept. B. 
B. 3:302. 

AA. Heads 15-40-fld. 

B. Lvs. narrowly linear. 

c. Plant about 1 ft. high. 

Lindheimeri, Gray & Engelm. 
Stem excessively leafy up to the in- 
florescence: lvs. 145-3 in. long by 

1-2 lines wide, with revolute mar- 
gins: fls. in a corymbiform cyme. 
July-Sept. Rocky hills, W. Texas. 

co. Plant 2-4 ft. high. 

Léttermani, Engelm. Stem fas- 
tigiately and cymosely much 
branched at the summit: lvs. 2-4 
in. long, only | line wide, margins 
not revolute: fl.-heads numerous, 
% in. long, 10-14-Hd. July-Sept. 
Sandy soil, Arkansas 

BB. Lvs. not narrowly linear. 

ce. Bracts of involucre tipped with 
slender auns. 

Noveboracénsis, Willd. Fig. 2657. 
Stem 3-6 ft.: lvs. oblong to oblong- 
lanceolate, 3-9 in. long: heads in an 
open cyme: involucre commonly 
brownish or dark purplish: fis. 
rarely white, usually in moist soil. 

2656. Outline of Vermont. 

Truck gardening is practiced, of course, in the neigh- 
borhood of all the principal cities; but it cannot be said 
to be a well-managed business. Those crops which 
grow in ial perfection are beans, potatoes, peas, 
tomatoes, salsify and parsnips. Those which cannot 
be grown, or which are, as a rule, unsuccessful, are 
melons, okra, sweet potatoes, turnips and Lima beans. 
Special crops which are sometimes grown in quantities 
for export are seed peas, white beans and onions. 

On account of the long, cold winters and the short, 
cloudy days of that season, greenhouses are operated at 
a great disadvantage. The production of hothouse vege- 
tables is, therefore, very small, and florists find it diffi- 
cult to grow roses and lilies, or even violets and carna- 
tions, at a profit. 

The Vermout Horticultural Society was organized 
December 3, 1896. It is, therefore, a young, though an 
active and useful society. F. A. Wavaeu. 

VERNONIA (after Wm. Vernon, an English botanist 
who traveled in North America). Composite. TRon- 
WEED. A genus of nearly 500 species of perennial herbs 
or rarely shrubs, with alternate, pinnately veined leaves 
and usually purple or rose flowers borne in the follow- 
ing species in terminal cymes. The genus is widely 
seattered about the world, but is possibly most plentiful 
in South America. The following species are native of 
the United States, and are hardy perennial berbs of at- 
tractive appearance, with rather large heads of purple 
flowers in terminal clusters in late summer or early 
fall. 

Heads not glomerate, several- tomany-fld.: involucre 
of dry or partly herbaceous, much-imbricated bracts 
eorolla regularly 5-cleft into narrow lobes: akenes 

July-Sept. B.B. 3:302.—The more 
common species of the eastern 
United States. 

ec. Bracts not awned. 
vp. Plunt tomentose. 

Baldwini, Torr. Stem 2-5 ft. high: lvs. lanceolate to 
ovate-lanceolate, 4-8 in. long: bracts greenish acute or 
acuminate, tips spreading or reflexed. Fls. earlier than 
most species, in July and 
August. Prairies, east- Eo Ve LF 
ern Mo. to Tex. B.B. ; j 
3H B02) 

pp. Plant glabrous. 

E. Lvs. thin. 

altissima, Nutt. Stem 
5-10 ft. high: Ivs. veiny 
lanceolate or lanceolate- 
oblong, 4-12 in. long: 
bracts obtuse or merely 
mucronate-tipped, 
closely appressed. July- 
Sept. Western Pa. to 
Ill., La. and Fla. B.B. 
32303. 

E. Lus. thickish. 

fasciculata, Michx. 
Stem 2-5 ft. high: Ivs. 
somewhat obscurely 
veined, linear to oblong- 

lanceolate, 3-6 in. long: 
heads numerous and 
crowded on the branches 
of the eyme: bracts ob- 
tuse or some of the upper mucronate-acute, closely ap- 
pressed. July-Sept. Ohio and Ky. to the Dakotas and 
south to Texas. B.B. 3:303. F. W. BARCLAY. 

2657. Isolated specimen clump 

of lronweed—Vernonia 
Noveboracensis. 
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VERONICA (after St. Veronica). Scrophularidcece. 
SPEEDWELL. The Speedwells are mostly herbs, with a 

few exotic shrubs, best known by their usually long ra- 
cemes of small blue flowers. About 200 species, mostly 

in the northern hemisphere, a few species in the tropics 
and southern hemisphere. In New Zealand they are a 
dominant feature of the country. Plants in cultivation 

are mostly hardy at the North, usually low-growing and 
oceasionally prostrate. Lys. opposite, rarely verticillate 
or alternate: fs. in axillary or terminal racemes and 
bracted; calyx 4-5-parted; corolla usually blue, rarely 
pink or white, wheel-shaped or salver-shaped, the 
lateral lobes or the lowermost one commonly narrower 
than the others; stamens 2, exserted, one on each side 
of the upper lobe of the corolla; style entire, subeapi- 
tate: capsule flattened, obtuse or notehed at apex, 2- 
furrowed: seeds few or many. 

All are showy, free-flowering plants, used, except the 
shrubs, as garden perennials or annuals, and are propa- 
gated by seeds, the perennials also by division, the 
shrubs by cuttings in spring or summer. They succeed 
in any good garden soil in a sunny situation. The 
lower-growing forms are good rock-plants; the taller are 
adapted to the herbaceous border. The shrubby forms 
are greenhouse plants or grown only in warmer parts of 
the country, particularly California, where they are 
everblooming, and where they do well along the coast 
even inexposed places hy the sea. The shrubby species 
are mostly natives of New Zealand. They are well re- 
viewed in The Garden 45, p. 506, and 28, p. 292. Some 
of them have enjoyed a considerable popularity in Eng- 
land, where they are generally seen in cool conserva- 
tories, but they survive the winters outdoors in the 
most favored parts of the British Isles. The first hy- 
brid was raised in 1848 by Isaac Anderson-Henry (then 
Isaac Anderson), a noted hybridizer. This gentleman 
continued his experiments for several years, using JV. 
speciosa, salicifolia and elliptica, His work was con- 
tinued by others, and most of the hybrid Veronicas of 
to-day have the parentage above indicated, with the 
blood of I. speciosa generally much in evidence. If a 
collective name for Veronica hybrids is desired, V. spe- 
ciosa var, hybrida is the best name for the whole group. 
Unfortunately all these hybrids are unfit for general 
cultivation out-of-doors innorthern climes, but a hardier 
race will probably be secured by using V. Vraversii and 
its allies, which have been introduced more recently. 
Some of these are V. Colensoi, Rakaiensis, anomala, 
monticola and pimeloides,—all unknown to the Ameri- 
can trade. A third and still hardier group of the New 
Zealand Speedwells is the truly alpine group known as 
Whipeord Veronicas. These should be quite hardy in 
northern rockeries. They are unknown in America now. 
The best of the group is said to be JV. cupressoides, 
var. variabilis, known to English trade as V. sali- 
comoides. Others in cultivation are V. Hectori, Arm- 
strongi and lycopodioides. 

Veronica was monographed by Bentham in Latin in 
DC. Prod. 10:458-491 (1846), 158 species being then 
known. An excellent account of cultivated Veronicas is 
found in Vilmorin’s Blumengartnerei. 

INDEX. 

Purple Queen, 4. 
repens, 13. 

1 

alba, 12, 18. 
alpina, 11. 
alpestris, 9. 
amethystina, 16. 
Andersonii, 4. 
Austriaca, 25 
Buxbaumii, 7. 
candida, 14, 
Chamedrys, 23. 
circeeoides, 19. 
erenulata, 17. 
decussata, 3. 
elegans, 16. 
elliptica, 3. 

foliis variegatis, 12. 

gentianoides, 12. 
Hendersoni, 4, 
Hulkeana, 1. 
imperialis, 4. 
inecana, 14. 
Japonica, 10. 
longifolia, 17. 
macrocarpa, 6. 
montana, 20. 
officinalis, 21. 
paniculata, 16. 
pectinata, 22. 
pinnata, 15. 
prostrata, 24. 

salicifo 
serpyllifolia, 9. 
spec iosa, 4. 

Seated 24. 
Traversii, 2. 
villosa, 17. 
Virginica, 10. 

A. Plants shrubby, all from New 
Zealand and all with opposite 
leaves; tender in the North. 

B. Margin of lus. coarsely servate.. 1. Hulkeana 
BB. Margin of lus, entire. 

c. Pairs of lus. crowded. 
pv. Racemes subterminal. .....+ 2. Traversii 
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Db. Racemes axillary... .cccc cee. 3. elliptica 
Pairs of les. rather distant.... 4. speciosa 

b. Height &-6 fl. lus, 1-146 in. 
wide, 

bb. Height 10-15 ft.or more: lus. 
4-8 lines wide. 

BE. Capsitle scarcely twice as 
LOVUGSUSHECUDU Minn 28 eset Bouse 5. salicifolia 

EE. Cupsule about three times 
as long as calysr......e. 6. macrocarpa 

AA. Plants hardy herbs. 
B. Duration annual. 

co. Height a foot or less: fls. blue. 
Dy. HAGCONLES CLILIATY cose bee one 7. Buxbaumii 

pp. Racemes terminal. .. 8. Syriaca 
co, eight 2-4 fli: tls, whitish. 9. serpyllifolia 

BB. Duration perennial, 
co. Les. tn whorls of 4-7: corolla 

sdlver-shaped, tube longer 
ERE RUE Ue cesar oe te neee eae ree 10. Virginica 

co. Lys. usually opposite, occa- 
sionally alternate. 

bv. Racemes terminal. 
E. Habit creeping: plants 

3-12 in. high. 
F. Cupsule oblong. ........ 11. alpina 

FF. Capsule roundish or 
broader than long. 

G. dper of capsule 
slightly notched..... 12. gentianoides 

aG. Apes of capsule deeply 

notched >. repens 
EE. Habit upright: plants 

stronger growing and 
taller 

F. Foliage and stem white- 
WOOLLY. vice re clade Retel an eeeAls 14. incana 

rr. Foliage nearly glabrous: 
lus. large, dentate. 

G. Lower lus. pinnatisect.15, pinnata 
aa. Lower lus. merely ser- 

rate or crenate. 
H. Racemes panicled..16. spuria 

HH. Facemes solitary or 
few. 

1. Lus. lanceolate ...17. longifolia 
u. Lvs. ovate-oblong..18. spicata 

Dp. Racemes axillary. 
E. Habit low and creeping. 

By. USS AUG OI.. aoacncsen seed circzeoides 
rr. Lis. broader. 

G. The racemes few-fld...20. montana 
aq. Lhe racemes many-fld. 

Fils. pale blue, 
varely pink... 

. Fils. deep blue,w hite 
.21. officinalis 

center 22. pectinata 
EE. Habit taller, more 1 

F. Calyr 4-purted sawed aaneeeety 23. Chamedrys 
FF. Calyx d-parted. 

Lvs. more or less den- 
PME: Beil Dene mene e 24. Teucrium 

Ga. Lvs. deeply pinnatifid.25. Austriaca 

1. Hulkeana, F. Mueller. Showy lilac-fid. species, 
readily distinguished by its serrate lvs. and terminal 
racemes. Slender, erect, sparingly leafy, straggling 
shrub, 1-3 ft. high, with branching stems: Ivs. 1-1! 
n. long, in sparse pairs, ovate or oblong, obtuse or 
acute, coarsely serrate, smooth, leathery: raceme slen- 
der, terminal, branching, spreading, 4-10 in. long: fis. 

capsule small, longer than broad, twice sessile, lilac: 
exceeding the sepals, Summer. Mts. and rocky places, 
New Zealand. B.M. 5484. 

Traversii, Hook. f. White-flowered shrub about 2-3 
ft., of special interest as being hardy in Ireland and 
parts of England. A smooth, much-branched shrub: 
lvs. linear or linear-oblong, entire, smooth, opposite, 
sessile, thick, 34-1 in. long, numerous: racemes axil- 
lary, large: fils. many, small, white or mauve: capsule 
acute, 3-4 times exceeding the calyx. All summer. 
New Zealand. B.M. 6390. Gn. 82, p. 217. 
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3. elliptica, Forst. (Vv. decussdta, Soland.). Remark- 
able for its white fls., which are large for the genus, 
15-84 in. across. Small or tree-like: lvs. oval or oblong- 
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elliptic: racemes axillary, few-fld.: fls. white or flesh- 
colored. New Zealand and antarctic regions. B.M. 
242. J. TEL. 35: —Not advertised in America now. 

4, speciosa, R. Cunn. A half-hardy bushy branching 
shrub, 3-6 ft. high. Stout and very smooth, the branches 
angled: lvs obovate - oblong, subsessile, thick and 
smooth, 2-3 in. long: racemes axillary, densely fid..: 
fls. blue to violet, with rose, red or white varieties: 
capsule exceeding calyx. Banks of streams, New Zea- 
lund. B.M. 4057. R.H. 1844:60. Andersonii, Lindl. & 
Paxt. (V. Héndersonii, Hort.), a hybrid of V. salic- 
ifolia and speciosa, is a summer bedding plant and also 
a greenhouse subject. It grows 18 in. high: lvs. oblong, 
sessile, entire, thickish: racemes axillary: fls. bluish 
violet. F.S. 5:658. Fig. 2658. 

Var. imperialis, Boncharlat (WV. imperidlis, Hort.), 
has large, dense spikes of “amaranth-red” or crimson- 
purple flowers. F.S. 22:2317. The excellent “ Veronica 
Purple Queen” is alleged to be a hybridof V. Traversii 
and V. Hendersonii and to have violet-blue fis. with a 
white center. The handsome plate Gn. 45:966 shows no 
trace of V. Zraversii nor of white center. The plant is 
close to V. speciosa. In some catalogues JV. Hender- 
sonii and V. subsessilis are said to be synonymous, but 
this is a gross error. 

5. salicifélia, Forst. Strong, half-hardy, glabrous 
shrub with flattened branchlets, approaching a tree 
in size and habit: Ivs. lanceolate, subsessile, entire, 
smooth, 2-3 in. long, pointed: racemes axillary, densely 
fld.: fls. bluish to white, large, pedicelled: capsules 
large, longer than broad, pointed, exceeding the sepals. 

New Zealand, where it is a graceful tree 10-15 ft. high. 
Gn. 26, p. 107; 28, p. 293; 34, p. 349. 

6. macrocarpa, Vahl. Young branches glabrous: lvs. 
sessile, lanceolate, entire, acute, smooth: racemes 
densely fid.: fls. bluish to white: capsule ovate-oblong, 
thrice exceeding the calyx. With habit and lvs. of V. 
salicifolia, Mts., New Zealand. 

2658. Veronica Andersonii (x 44) No. 4. 

7. Buxbaumii, Tenore. Prostrate annual, with elon- 
gated slender pubescent stems, the lower branching 
and often rooting: lvs. ovate, subcordate, coarsely 
crenate-serrate, pubescent, shortly petioled, 94 in, long 
the lower opposite, the upper alternate and similar: 
racemes axillary: fls. small, blue, scattering, on long 
pedicels, of long duration: capsule broader than long, 
very widely notched, exce eded by the sepals. April- 
Sept. Fields, middle and 8. Europe, Asia and natural- 
ized in N. Amer. F. 1846, Dp. 112; 

VERONICA 

8. Syriaca, Roem. & Schult. Ascending, diffusely 
branched pubescent herb, 6-12 in. high: lvs. ovate or 
ovate - lanceolate, incised or dentate, smooth ; lower 
petiolate, upper subsessile, 4 in. long: raceme termi- 
nal, slender, 4-6 in. long: fis. blue, with thread-like 
pedicels 4% in. Jong: capsule broader than long, notched 
two-thirds of its length, exceeding the sepals. June. 
S. W. Asia. R.H. 1897, p. 311. 

9. serpyllifolia, Linn. (V. alpéstris, Hort.). Tuyme- 

LEAVED SPEEDWELL. ST. PAUL'S SPEEDWELL. Slender, 
ascending, nearly smooth plant, growing irregularly in 
clumps 2-4 ft. high, the base DEOS rate and rooting: 
lvs. ovate or oblong, crenate, %4-'% in. long, smooth, 
variable: racemes loose, with conspicuous bracts; fis. 
pediceled, whitish or pale blue with deeper stripes: 
capsule wider than long, obtusely notched, exceeding 
or equal to the sepals. May-July. Roadsides and fields, 
Asia, Eu., N. Afr., N. and §. Amer. 

10. Virginica, Linn. (Leptdéndra Virginica, Nutt.). 
GREAT VIRGINIAN SPEEDWELL. CULVER’S Roor. Erect, 
simple, somewhat pubescent herb 2-6 ft. tall: Ivs. in 
whorls of 4-6, lanceolate, 2-4 in. long, smooth above, 
pubescent below, acutely serrate, short-petioled: ra- 
cemes terminal, erect, long, den fils. many, white or 
pale blue, short-pediceled: capsules longer than broad, 
pointed, twice exceeding the calyx. Aug.—Sept. East- 
ern states.—Free-growing herb. Likes. rich soil and 
much sun. While stiff and coarse, it is bold and stately. 
Var. Japonica. Of similar character but a month 
earlier. Japan. 

11. alpina, Linn. A slender, delicate plant growing 
from a creeping stock, branching at the base, becoming 
ascending or upright, the flower-stems often solitary, 
2-6 in. high: lvs. opposite, occasionally alternate, sub- 
sessile, elliptic or oblong, entire or dentate, about Y%-1 
in. long, of varying size, the lowest small, orbicular: r; 
ceme short, spiciform, dense: fils. small, blue or viole 
capsule 44 in. long, oblong, longer than broad, hairy, 
exceeding the calyx. Mts. of Eu., middle and N. Asia 
and alpine and arctic regions in America. B.M.2975.— 
Adapted to the rock-garden. Blackens when dried. 

12. gentianoides, Vahl. GENTIAN-LEAVED SPEEDWELL. 
Erect, slender, tufted species 6-24 in. high, according 
to soil and position, from creeping roots and leafy stems 
below broadening above into a spicate raceme: lvs. obo- 
vate or oblong, some lanceolate or linear, thickish en- 
tire or small crenate, smooth, 124-3 in. long; root-lvs. 
more or less in rosettes; Hes ‘Ws. bract-like, smaller 
and narrower: raceme elongated, leafy, many - fid., 
hairy: fils. pale blue, with darker streaks on long pedi- 
cels: capsule nearly round, slightly notched, exceeding 
the calyx. Wet alpine fields, 8S. E. Eu. B.M. 1002.—A 
hardy species in any soil or location, shade-enduring 
though not ne arily shade-loving, blooming early. 
Prop. by division. Forms a mat and makes a good 
ground cover for bare spots in midsummer. Also a 
valuable border plant. One of the earliest. Var. foliis 
variegatis is a dwarf form with variegated lvs. used in 
formal bedding. Another variety has longer flower- 
stems and larger fls. which are light lavender. Var. 
alba has white flowers. 

13. répens, DC. CREEPING SPEEDWELL. Prostrate, 
slender, compact plant growing in dense masses: lvs. 
4-% in. long, ovate, slightly crenate, shining green 
and moss-like: racemes slender, few-fld.: fls. nearly 
white, with a trace of blue: capsules broader than long, 
deeply notched, exceeding the sepals. May. Forests of 
Corsica. Hardy in Mass.—Grows in the sun. Will cover 
the ground where grass does not grow, forming asod in 
a short time. Prefers moist corners but thrives ona 
moderately dry soil. 

14. incana, Linn. (V. edndida, Hort.). Hoary SPEED- 
WELL. Strong, upright or ascending, white-woolly 
plant 12-18 in. high, with many sterile matted branches 
and fewer fertile erect branches: lvs. opposite, acute, 
lower oblong, upper lanceolate, 1-3 in. long, white-to- 
mentose: racemes erect, numerous, 3-6 in. long: fis. 
many, blue, short-pediceled: capsule longer than ‘broad, 
thick, exceeding the woolly calyx. July-Sept. Fields 
and mountain regions. N. Asia, and southwestern 
Eu.—Resembles JV’. spicata in habit. Has a good 
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appearance both in and out of bloom. Useful in the 
rockery, border or geometrical garden. 

15. pinnata, Linn. Strong, upright plant 2-3 ft. high, 
glabrous or pubescent: Ivs. sparse or somewhat clus- 
tered, finely cut, the lower pinnate with spreading seg- 
ments, the upper pinnatilid, thickish, shining, smooth: 
racemes slender, many-fld., elongated: fls. blue. June, 
July. Open mountain lands, Russia. 

16. spria, Linn. (I. panienidta, Linn. VW. amethis- 
tina, Willd.). BastTarD SPEEDWELL. Upright, slender, 
densely pubescent species 2 ft. high: Ivs. mostly oppo- 
site or ternate, 1 in. long, linear, acute, serrate-crenate 
toward the apex, entire below, smooth, narrowed at the 
base, thickish racemes numerous, panicled, long, 
densely many-fld.: fs, blue, pediceled: capsule nearly 
round, thick, exceeding the sepals. May, June. Woods, 
southeastern Eu. and southern Russian Asia. — Becomes 
weedy late in the season. Var. élegans, Voss. Lys. 
pubescent on both sides: habit much branched and 
more slender than the type. A form with variegated 
Ivs. and flesh-colored fls. is known to the trade as I. 
eleyaus carned varicgata, 

17. longifolia, Linn. Strong, leafy, upright, densely 
growing species 2?) ft. high, with usually a smooth 
stem: lvs. lanceolate or oblong-acuminate, sharply ser- 
rate, lower opposite, upper more or less verticillate, 
pubescent below, very acute, 24s-4 in. long: raceme 
long, erect, spiciform, dense: fis. lilac, numerous 
capsules longer than broad, notched, a little exceeding 
the linear sepals or sometimes exceeded by them. Be- 
eomes black in drying. July-Sept. Wet fields, middle 
and eastern Eu. and northern Asia.—Much cultivated 
and hybridized. Has several varieties. A fine border 
plant and the most common species 
ering freely in any good soil. Var. subséssilis, Miq. 
Wig. 2 More erect, compact and robust than the 
type, ft. high, growing in clumps with numerous 
side branches and of a good habit: Ivs. 2-4 in. long, ac- 
cording to the richness of the soil: spikes longer and 
fis. larger than of the type and of an intense lustrous 
blue. Aug.-Oct. Japan. B.M. 6407, R.H. 1881:270. G.C. 
II. 16:788. A good border plant and considered the best 
Speedwell. Best in deep, rich soil in an open position. 

Var. rosea, Hort. (V. vdsea, Hort.), a probable va- 
riety with pink fis., 2 ft. high and much branched. 
Hardy in Mass. Prop. by division and cuttings. 

Var. villosa (JV. villdsa, Schrad. VV. crenuldta, 
Hoffm.). A Siberian form with narrower lvs. than the 
type and large blue fls. Lvs. serrate or doubly notched 
or incised. 

18. spicata, Linn. Ascending or erect, slender stems 
2-4 ft. high, growing from a shortly creeping, almost 
woody rootstock: lvs. lanceolate, lance-oblong or the 
lower ovate, opposite or verticillate, crenate, downy, 
14-2 in. long, thick: racemes long, upright, densely 
many-fid.: fis. pediceled, clear blue or sometimes pale 
pink; stamens very long, purple: capsule longer than 
broad, notched, thick, exceeding the broad hairy sepals. 
June-Aug. Hilly pastures, Eu. and N. Asia.—Thrives 
in an open soil away from shade. Regarded as one of 
the better border Speedwells. Var. alba has white fils. 
Var. rosea, Hort., has showy pink fis. in early autumn. 

19. cirewoides, G. Don. Low, trailing perennial, grow- 
ing in a dense mass: lvs. lanceolate, crenate toward the 
apex, small, dark green, numerous: racemes many, 
6 in. high: fls. small, dark blue. May, June. Switzer- 
land.—Rare. Considered one of the best. Valuable as 
a ground cover, as a rock plant or at the front of a her- 
baceous border. 

20. montana, Linn. Mountain SPEEDWELL. Slender, 
trailing, hairy plant, 12-18 in. long, rooting from the 
stem: lvs. ovate, petioled, coarsely crenate, hairy, 
Sparse: racemes slender, few-fld., on long pedicels: 
capsule large, broader than long, slightly notched, ex- 

ceeding the hairy sepals. May, June. Moist woods, 
temperate Europe. 

21. officinalis, Linn. Common SPEEDWELL. FLUELLEN. 
GrounD-HELE. Prostrate, leafy native with a pubescent 
stem rooting at the nodes, slender, 6-18 in. long: lvs. 
elliptic, oblong or broadly oblong, %-1 in. long, hairy, 
Serrate at base, evergreen, retaining color where most 

growing and flow- 2 
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exposed: racemes slender, densely many-fld.: {Is. pale 
blue, rarely pink, sessile: capsule broader than lone 
wedge-shaped, broadly notched, hairy, exceeding the 
hairy sepals. May-July. Forests and mountains of 
Eu. and N. Amer.—Grows under trees and in shade 
Where no grass will grow, covering the ground with a 
permanent sod. Spreads rapidly and is easily ¢rown, 
Prop. by cuttings. ‘ ihe ae nerd ‘ Ss 5 oe pectinata, Linn. ScALLopep-LEAVED SPEEDWELL. 
Prostrate, white-pubescent, hairy, spreading plant root- 
ing at the nodes, the ascending branches producing 
single elongated raceme vs. obovate or oblong-linear, 
sometimes pinnatifid, crenate, narrow at the base, ses- 

2659. Veronica longifolia, var. subsessilis ( 14). 

sile, pubescent, 1s in. long: racemes elongated, many- 
fid.: lower bracts like lvs.: fls. deep blue with a white 
center: capsule large, longer than broad, notched, pu- 
bescent, thick, ling the sepals. May, June. Dry, 
shady hills. Asia Minor.—Suitable to dry spots in a 
rock-garden. Grows in almost any soil and position. 

23. Chamedrys, Linn. ANGEL’s Eyes. Birp’s Eves. 
GERMANDER SPEEDWELL. Slender, compact, pubescent 
species 12-18 in. high, densely ascending from a creep- 
ing base: lvs. broadly ovate, sometimes narrower, sub- 
‘ le, erenate or incised, rounded or cordate at base, 
hairy, thick, 144 in. long: racemes 3-6 in. long: fis. 
large, blue, long-pediceled: capsule longer than broad, 
widely notched, exceeded by the sepals. May, June. 
Woods and roadsides, N. and mid-Europe and Canaries. 
Adyentive in this country.—A good border plant. 

24. Tetcrium, Linn. HUNGARIAN SPEEDWELL. Saw- 
LEAVED SPEEDWELL. Stems produced from rhizomes, 
the sterile prostrate, the floral ascending or ercet, white- 
pubescent, 1 ft. high: Ivs. lanceolate or oblong, crenate, 
sometimes somewhat pinnate, sessile: racemes several, 
elongated: fls. large, blue, numerous: capsule longer 
than broad, slightly notched, thick, exceeding the se 
pals. June. Middle and §. Eu. and Middle Asia.—V. 
prostrata, Linn., formerly considered a separate spe- 
cies by reason of its narrow lvs. and prostrate sterile 
stems, is connected with V. Tewerium by intermedi- 
ate forms. IV’. prostrata is still used in the trade for a 
plant with light blue fls. B.M. 3683 (V. prostrata, var. 
satureiefolia). 
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25. Austriaca, Linn. Strong, upright perennial 18-24 
in. high, with woolly stems: lvs. mostly deeply pinnati- 
fid, rarely entire or dentate, 2-3 in. long, linear to ovate, 
the lobes linear or suboblong, narrow at the base: ra- 
cemes elongated, loosely many-fld., spreading: fls. large, 
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blue: capsule longer than broad, slightly acutely 
notched, exceeded by the calyx. §. E. Eu. and Asia 
Minor.—A border plant. 

The following trade names cannot be accounted for by the 
writer: V. marmorata.—V. rupéstris of the American trade is 
apparently not V.rupestris of the botanists. This name was first 
used by Salisbury in 1796 and is a synonym ot V. fruticulosa, 
a plant with terminal racemes. V. rupestris of the trade has 
axillary, many-fld. racemes. It is a low plant with woody hori- 
zontal stem and erect flowering branches 4 or 5 in. high with 
strict racemes of purplish fls. borne in June and a 4-parted ca- 
lyx. The capsule is obeordate. This plant has been offered by 
Rochester nurserymen ever since 1894 and was cult. at Harvard 
Botanie Garden as far back 83. Lvs. narrowly oblong, en- 
tire or serrate, 46-1 in. long: yx segments strongly unequal: 
pedicels longer than calyx: stem pubescent: lvs. sparsely cili- 
ate, short-petioled.—V. scabrivscula, John Saul.—V. stevie- 
folia, John Saul.—V. verbendcea, a name unknown to Kew 
authorities in 1901, has been offered by Rochester nurserymen 
since 1894. Lys. short-stalked, narrowly elliptic, serrate in 
upper half: racemes lateral. A. PHeLes WYMAN. 

VERSCHAFFELTIA (Ambroise Verschiiffelt, 1825- 
1886, distinguished Belgian horticulturist ; founded 
L'Illustration Horticole at Ghent in 1854 and_intro- 
duced many choice plants, particularly palms and other 
foliage plants). Palmacew. A genus of only 1 species, 
from the Seychelles, allied to Dypsis but the former is 
armed and the latter not. The two genera are alike in 
baving 6 stamens and a ruminate albumen, but in Ver- 
schaffeltia the ovary is l-loculed, while in Dypsis it is 
3-loculed. 

Verschaffeltia is a tall palm, spinose throughout or at 
length spineless, the slender ringed trunks arising 
from epigeous roots: lvs. terminal, recurved; blade ob- 
long or cuneate-obovate, bifid, plicate -nerved, usually 
laciniate nearly to the rachis; segments incised; mid- 
rib and nerves strong, scaly; petiole half - cylindrical; 
sheath long, scaly, deeply split: spadix 3-6 feet long, 
paniculately branched, long-peduncled, recurved, scaly, 
its rachis long, and branches and branchlets spreading, 
slender: spathes 2 or 3, long, sheathing, the lower per- 
sistent, the upper deciduous: fils. very small: fr. glo- 
bose, smooth, 1 in. long. 

spléndida, H. Wendl. Caudex 80 ft. high, 6-12 in. in 
diam., very spiny when young, with many aérial roots: 
lvs. 5-8 ft. long; petiole 6-12 in. long, pale green; 
sheath 2%-3% ft. long, white-granular; blade cuneate 

5 ft. wide, bifid, obovate, bright green, 4-7 ft. long, : 
deeply incised on the edges. I.H. 12:430; 43:31. F.R. 
2:483. R.H. 1869, p. 148. 

V. melanochetes, H. Wendl. See Roscheria, W. M. 

VERVAIN. Verbena, 

VESICARIA (Latin, bladder ; referring to the shape 
of the pods). Crucifere. About 20 species of widely 
scattered herbs with racemes of large, rarely small, yel- 
low or purple flowers of various forms. Sepals equal 
at the base or laterally subsaeccate: silique globose or 
inflated, many-seeded, and with a slender style: Ivs. 
entire, wavy or pinnately cut. The genus has small 
horticultural standing, but some of the hardy peren- 
nials are said to be well adapted for rockwork and of 
easy culture. Some are like wall flowers; others re- 
semble alyssum. Both seeds and plants of V. sinuatu 
are offered by American dealers, but the plant is imper- 
fectly known. DeCandolle says it is an annual or hien- 
nial, while Koch says it is perennial or subshrubby. 
In the American trade it is considered an early-flower- 
ing yellow annual, about 1 ft. high, blooming in May 
and June. : 

sinuata, Poir. Lys. softly tomentose, oblong-lanceo- 
late, narrowed toward the base, sinuate-dentate or sub- 

entire. Spain.—According to DeCandolle the petals 
finally become whitish, W. M. 

VETCH. Sce Vicia. 
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VETCH, CROWN. 
alus. 

VETRIS. See Salir. 

Coronilla. Vetch, Milk. Astrag- 

VIBURNUM (the ancient Latin name). Caprifolia- 
cee, Ornamental, deciduous or evergreen shrubs, 
rarely small trees with opposite, petioled and entire, 
dentate or lobed lvs. and with white fls. in showy 
cymes, followed by decorative red or blackish berry-like 
fruits. The Viburnums rank among our most valuable 
ornamental shrubs. Besides showy flowers and decora- 
tive fruits they possess handsome foliage which mostly 
assumes a bright fall coloring. The plants are of good 
compact habit. Most of the deciduous species are hardy 
north, but V.macrocephalum, var. sterile and V. obova- 
tum are tender; also V. tomentosum, Wrightii, phlebo- 
trichum, cotinifolium, nudum and dilatatum are not 
quite hardy farther north than New England. Of the 
evergreen species V. Japonicum is the hardiest and 
stands some degrees of frost. The Viburnums are well 
suited for borders of shrubberies or planting along 
roads, and the more showy ones are handsome as single 
specimens on the lawn. They are mostly medium-sized 
shrubs, 5-10 ft. high, but Viburnwm Lentago, prunifo- 
lium and vufidulum sometimes grow into small trees, 
30 ft. high, while V. acerifolium hardly reaches 5 ft. 
The most decorative in fruit are V. Opulus, dilatatum 
and Wrightii, with scarlet or red berries which remain 
a long time on the branches. Besides the Snowball 
forms, I’. dilatatum, tomentosum, Sieboldi, prunifolium, 
rufidulum, molle and dentatwm are very handsome in 
bloom. Varieties with all the flowers of the cymes ster- 
ile and enlarged are known in the case of Opulus, to- 
mentosum and macrocephalum, the Common, the Japa- 
nese and the Chinese Snowballs. The foliage of most 
species turns purple or red in fall, that of V. Opulus 
and acerifolium being especially brilliant. V. @ilata- 
tum and phlebotrichum assume a dull yellow color. V. 
macrocephalum and Sieboldi keep the bright green of 
their foliage until late in autumn. The Viburnums are 
not very particular as to soil and position, but most of 
them prefer a rather moist and sunny situation. Some, 
as V. acerifolium, Lantana, dilatatum, Tinus, pubes- 
cens and prunifolium, grow well in drier places, while 
V. alnifolium and pauciflorum require shade and a po- 
rous soil of constant moisture. V. acerifolium does well 
under the shade of trees in rocky and rather dry soil. 

V. Tinus is often grown in pots and thrives in any 
good loamy and sandy soil. With a little heat it may be 
forced into bloom at any time in the winter; if not in- 
tended for forcing, it requires during the winter a tem- 
perature only a little above the freezing point and even 
an occasional slight frost will not hurt it. The Common 
and the Japanese Snowball are also sometimes forced 
and require the same treatment in forcing as other 
hardy shrubs. 

Prop. by seeds sown in fall or stratified; also by 
greenwood cuttings under glass, especially V. tomento- 
sum, macrocephalum, molle, cassinoides and the ever- 
green species; V. dentatum and Opulus grow readily 
from hardwood cuttings and all species can be increased 

2660. A layer of Viburnum Opulus, the Common 

Snowball. 

by layers (Fig. 2660); grafting is also sometimes prac- 
ticed and V. Opulus, dentatum and Lantana are used 
as stock. 
About 100 species in N. and C. America and in the 

Old World from Europe and N. Africa to E. Asia, dis- 
tributed as far south as Java. Shrubs or sometimes 
small trees, with opposite stipulate or exstipulate Ivs.; 
fis. small in terminal paniculate or mostly umbel-like 
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eymes; calyx with 5 minute teeth; corolla rotate or 

eampanulate, rarely tubular; stamens 5: ovary usually 
L-loculed: froa drupe with a one-seeded, usually com- 
pressed stone. In several species the marginal fls. of 
the cymes are sterile and radiant; sueh are WV. macro- 
cephalum, tomentostm, Opulus, Sargenti and alnifo- 
Timm, and of the three first named garden forms are 
known with all fls. sterile and enlarged. 

ALFRED REHDER. 

2€61. Viburnum Sieboldi ( x '.) 

The familiar Snowball of delightful memory seems to 
be doomed. It is too much trouble to try to keep off the 
aphids. Fortunately its place can be taken by a Japa- 
nese species that is even more satisfactory. Fig. 2663. 
The berries of the Japanese species, I”. tomentosum, are 
a brilliant scarlet, changing to black. The foliage of this 
Snowball is also remarkably beautiful. The leaves are 
olive-green with brownish purple or bronzy margi 
and their plicate character makes them very distinct 
and attractiy The bush is entirely free from insect 
pests. The single and double forms of the Japanese 
species differ in the same way that is shown in Figs. 
2664 and 2666. Unfortunately they have been confused 
in many nurseries, and only the trained eye can tell 
them apart in the nursery row. The double or Snow- 
ball type is, of course, the one destined to the greater 
popularity, though the single form is a shrub of great 
value, especially for large estates and parks. The dou- 
ble form is known to nurseries as Iilaurniwm plicatum, 
but its proper name is JV. tomentosum, var. plicatum. 
While it is hardy in New England, it is not a shrub that 
can be transplanted as easily as many other species. 
Hence it should be transplanted every second year in 
the nursery until it is sold. The double form may be 
propagated by cuttings of half-ripened wood in close 
frames, or by layers, which in some soils would better 
remain two years. French nurserymen propagate it by 

layering. The layers seem to suffer from winter and, 
to be on the safe side, it is best to cover them well with 
moss or leaves when the ground is somewhat frozen, so 
that the frost may be kept in until spring. The clusters 
are about as big as oranges and pure white. They are 
in great demand for Decoration Day in New York. 

The single form, unlike the double, is easily trans- 
planted. It is also readily propagated by layers or eut- 
tings. Both kinds are hardy in the North and make 
compact bushes 6-8 ft. high. 

J. W. Apams and W. M, 
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INDEX. 

lantanoides, 13, 14. 
latifolinim, 1, 5. 
lauritolium, 4. 
Lauvrustinus, 4, 
Lentago, 9. 
lucidui, 4. 

acerifolium, 26. 
alnifolinm, 13 
almericanum, 
Anglicum, 7. 
angustifolium, 7. 
Aiwabucki, 3 
sbivafuki, 8. 
cassinoides, 8, 
Claytoni, 7. 
cotinifolinm, 15. 
cuspidatum, 16 
Demetrionis, ¢ 
dentatum, 21, 
dilatatuin, 18. 
edule, 
erosum, 
ferrugineum, 10. 
Fortune, 12. 
Froebeli, 4. 
grandifloruim, 4, 
Hanceanum, 22 and 

suppl. list. 
hirtum, 4. 
Japonicum, 1,16, 17. 
Keteleeri, 12. 
leerigatum, 6, 21. 
Lantana, 14. 

Lvs. penninerved, not lobed. 
B. Cymes  paniculate, broadly 

Pyramidal or semi-globose, 

macrophyllum, 17, 
molle, 22, 
miultratiwum, 15, 
nanum, 28 
Nepalense, 
nitidum, 7. 
nuduin, 7. 
ohboyatum, 6. 
odor: atissimum, 3. 
opuloides 
Opulus 
OxyCcoccus, 28. 
parvifoliuim, 16. 
pauciflorum, 27. 
phlebotrichum, 20. 
pirifolinan, 9, 11. 
plenuin, 16. 
plicatum, 16. 
prnnifolinm, 9, 10, 

macrocephalum, 12, 

pubescens, 24 
purpuremn, 4. 
pyrifolium, 9, 11 
reticulatum, 1 
rigidum, 5 
TOSMCOEUM 

rosewnn, 
rotundifolium, 16, 
rufiduluim, 10. 
rufo-tomentosim 10. 
rugosum, 5, 14 

Sandankwa, 2. 
Sargentii, 29. 
Seabrellium, 22. 
Sieboldi, 1 
squaimatiimn, 8. 
sterile, 28. 
strictum, 4, 5. 
suspensum, 2, 
Tinus, 4. 
tomentosum, 16. 
trilobum, 28. 
yariceatomy 4. 
Vetteri, 
sear 4. 

Wrightii, 19. 

C. Boliage deciduous .......00. 1. Sieboldi 
cc. Moliage evergreen, 

b. Corolla with cylindrical 
UU CBr Set 8 te. th ge terncacie 

Corolla 
CONES sos cnsti hasan cen eas 

BB. Cymes umbel-like, flat (exr- 
ecpt in the owball forms. 
See Nos. 12, 16, 28.) 

c. Secondary veins curving and 
anastomosing before reach- 
ing the margin: margin 
entire or finely serrate. 

D. Foliage persistent, entire. 

DD. 

E. Branches and les. gla- 
brous or slightly pu- 
OOS CORE « ciscort evant D aiatecerses 

Branches and lus. hir- 
SOU ekee ev scde anita Gani hesse 

pp. Poliage deciduous. 
E. Branches and lus. gla- 

brous or — ferrugin- 
eously scurfy. 

F. Les. entire or slightly 
undulate-dentate. 

G. Cymes sessile: 
SIM ee aiseiseaeds 

Ga, Cymes peduncled... 

FF, Luvs. finely and 
sharply serrate: 
cymes sessile, sub- 
tended by the upper 
leaves. 

G. Petioles mostly with 
wavy, rather broad 

MARGIN vcs a8s 
. Pelioles without or 

with narrow, not 
WHLY MArYIN, © 

H. Winter-buds and 
petioles rusly- 
DIULVESCENE oo o5a.0 

HH. Winter-buds and 
petioles not 

rusty-pubescent.11, 
Branches and les. stel- 

late pubescent: winter- 
OUES NABER .scc03 vee% 

Secondary veins prominent, 
ending inthe points of the 
tecth, 

bp. Winter-buds naked: lus. 
with usually nimerous 
small teeth, 

cc. 

2. Sandankwa 

3, odoratissimum 

4. Tinus 

5. rigidum 

6. obovatum 
7. nudum 
8. cassinoides 

9. Lentago 

10. rufidulum 

prunifolium 

2. macrocephalum 
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E. Cymes with the margi- 
nal fls. sterile and 
CNL ATG CO. ie ake Ae ase as ie 13. 

EE. Cymes with all the fls. 
fertile. 

F. Rays of cymes usu- 
ally 7: cymes flat. 14. 

FF. Rays of cymes usually 
5: cymes somewhat 
COWUCT Sox Bin il annveiche 15. 

pp. Winter-buds protected by 
seales: teeth rather 
coarse, usually less than 
25 on each side. 

E. Petioles without stipules. 
F. Cymes with the margi- 

nal fls. sterile and 
CMAOK I CMe ys asisices 16. 

FF. Cymes with all fls. 
fertile and alike. 

a. Frored: lus. rounded 
or broadly cuneate 
at the base. 

H. Foliage evergreen, 
glabrous 

HH. Foliage deciduous. 
1. Petiole 4-34 in. 

long : al- 
most sessile. 

K. Lvs, pubescent 
on both sides .18. 

KK. Lvs.almost gla- 
brous ....19, Wrightii 

u. Petioles 4 in, 
long: fls. pedi- 
eeled, with 
purple calyr. .20. 

aa. Fr. bluish black: 
lus. cordate or 
rounded at the 
base. 

H. Branches and lvs. 
Glabrous .....0. 21. 

HH. Branches and tvs, 
beneath prubes- 
COMMER tei eet 22. 

EE. Petioles with stipules, 
sometimes rather 
small and caducous. 

F. Lvs. long-petioled: 
blades to 3% in. 
BOW tire ie aches 23. Demetrionis 

FF. Luvs. short-petioled: 
blades to 134 in. 

alnifolium 

Lantana 

cotinifolium 

tomentosum 

17. Japonicum 

dilatatum 

phlebotrichum 

dentatum 

molle 

broad. 
G. Cymes short-pedun- 

cled, dense....... 24. pubescens 
aa. Cymes long pedun- 

cled,, l008@. 606.556 25. erosum 
AA. Luvs. palmately 3-5-nerved, usu- 

ally 8-lobed, slender-petioled. 
B. Fls. all perfect. 

c. Habit strictly upright: tr. 
purplish black .... ..26. acerifolium 

co. Habit straggling: fr. searlet.27, pauciflorum 
BB. Marginal fls. sterile, radiant.28. Opulus 

29. Sargentii 

1. Siéboldi, Miq. Fig. 2661. Deciduous shrub, attain- 
ing 10 ft., with stout branches, pubescent when young: 
Ivs. oval to oblong-obovate, coarsely crenate-serrate ex- 

cept toward the base, acute, dark green and shining 
above, paler and stellate-pubescent beneath, 3-6 in. 
long: fls. white, rotate-campanulate, in panicles 2%-4 
in. broad: fr. oblong, changing from pink to bluish 
black. May, June. Japan. G.F. 2:559.—Hardy shrub of 
vigorous growth with handsome dark green foliage, 
large for the genus, exhaling a disagreeable odor when 
bruised. The fruits drop soon after ripening. It is 
known in some nurseries as V. Japonicum, V. lati- 

folium or V. Japonicum latifolium. Var. reticulatum, 
Rehd. (V. reticulatum, Hort.). Smaller in every part: 
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lvs. of lighter green, less pubescent: half-hardy. Var. 
variegatum, Hort. Lvs. variegated with white. 

2. Sandankwa, Hassk. (V. suspénsum, Hort.). Ever- 
green shrub, attaining 6 ft., with slender warty 
branches: lvs. oval to oval-oblong, acute or obtusish, 
usually remotely crenate-serrate toward the apex, shin- 
ing and dark green above, paler beneath, glabrous, 2-4 
in. long: fls. white, tinged pink, in dense semi-globose 
panicles becoming 1% in. high; corolla 44 in. long, with 
cylindric tube twice as long as limb: fr. red, subglo- 
bose. June, July. Loochoo Isl. B.M. 6172.—Tender. 

3. odoratissimum, Ker. (V. Awabtcki and Awafiki, 
Hort.). Evergreen upright shrub, attaining 10 ft., with 
stout warty branches, glabrous: lvs. elliptic to elliptie- 
oblong, acute, remotely serrate toward the apex or en- 
tire, shining and bright green above. paler beneath, 
glabrous, 3-6 in. long: fis. pure white, fragrant, in 
broadly pyramidal panicles 4 in. high; corolla rotate- 
ecampanulate: fr. red, changing to black. May, June. 
India to S. China and Japan. B.R. 6:456.—Tender. 

4. Tinus, Linn. (V. Laurustinus, Hort. nus laun- 
rifolius, Borckh.). LAuRUSTINUS (or LAURESTINUS). 
Bushy, 10 ft.,with glabrous or somewhat hairy branches: 
lvs. ovate-oblong or oblong, acute, dark green, shining 
and glabrous above, pubescent beneath usually only on 
the veins, 2-3 in. long: fis. white or pinkish white, 
slightly fragrant: cymes somewhat convex, 2-3 in. 
broad: fr. ovoid, black, rather dry. May-Aug., or 
in the greenhouse in early spring and winter. Med- 
iterranean region. B.M. 38.—Handsome free-flower- 
ing shrub, often cult as a pot-plant north. Var. 
Frebeli, Nichols. Compact form with light green 
lvs. and pure white fls. Var. hirtum, Ait. Lvs. pubes- 
cent beneath and ciliate. Var. lucidum, Ait. (V. lucidum, 
Mill. V. grandiflorum, Hort.). Lys. and cymes larger, 
more tender and not adapted for forcing. Gn. 15, p. 
196. Var. purpireum, Hort. Lvs. suffused with a dull 
purple tinge. Var. strictum, Loud., not Ait. Of erect 
and fastigiate habit. Var. virgatum, Ait. Lvs. oblong- 
lanceolate, pubescent on the margin and on the veins 
beneath. Var. variegatum, Hort, Lvs. variegated. 

5. rigidum, Vent. (V. rugdsum, Pers. V. latifolium, 
Hort. V. Zines, var. strictum, Ait.). Shrub, attaining 
6 ft.,with spreading hirsute branches: lvs. broadly ovate 
to ovate-oblong, acute or obtusish, pubescent on both 
sides when young, almost glabrous above at length and 
wrinkled, 3-6 in. long: fils. pure white: cymes large, 
3-4 in. broad: fr. oval, bluish black. May-July. Canary 
Isl. B.R. 5:376. L.B.C. 9:859. B.M. 2082. A.G. 1893 :456. 
—Less handsome and less free-flowering than the pre- 
ceding species. 

6. obovatum, Walt. (V. levigdatum, Ait.). Shrub, at- 
taining 8 ft., with spreading branches: lvs. almost ses- 
sile, obovate to oblanceolate, obtuse or retuse, coria- 
ceous, glossy, entire or obscurely crenate toward the 
apex, 4-1! in. long: fis. white, in sessile cymes 1-2 in. 
broad: fr. oval, black. April-June. Va. to Fla. L.B.C. 

15:1496.— Tender. 

7. nudum, Linn. (V. nitdum, var. Claytoni, Torr. & 
Gray). Upright shrub, sometimes attaining 15 ft.: lvs. 
oval to obovate or oval-lanceolate, acute or obtuse, usu- 
ally entire and somewhat revolute or obscurely crenu- 
late, thickish, seurfy on both sides when young, gla- 
brous above at length: fis. white or yellowish white: 
cymes rather long-peduneled, 3-5 in. broad: fr. globose, 
pink at first, changing to dark blue. June, July. Long 
Island to Fla., west to Ky. and La. B.M. 2281.—Not 
quite hardy north. Var. nitidum, Zabel (var. angusti- 
folium, Torr. & Gray. V. nitidum, Ait. V. Anglicum, 
Hort.). Lys. smaller and narrower, more shining above 
and firmer. 

8. cassinoides, Linn. (I. nidum, var. cassinoldes, 
Torr. & Gray. Ve squamatum, Willd.). Write Rop. 
APPALACHIAN TEA. Upright shrub, 2-6, occasionally 12 
ft. high: lvs. oval or ovate to oblong, acute or bluntly 
acuminate, usually obscurely dentate, almost glabrous, 
rather thick, dull green above, 1-3 in. long: fls. and fr. 
almost like those of the preceding species, but peduncle 
shorter, usually shorter than eyme; blooming a little 
earlier. June, July. Newfoundland to Manitoba and 
Minn., south to N.C. G.F. 9:305. Em. 2:411 (as V. 
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nudum).—A good shrub for borders of shrubberies; 
hardy. 

9. Lentago, Linn. SHrEP-BERRY. NANNY - BERRY. 
Fig. 2662. Shrub or small tree, attaining 30 ft., with 
slender branches: winter-buds long - pointed: petioles 
mostly with wavy margin: Ivs. ovate, acuminate, gla- 
brous or seurfy at the veins beneath, 2-4 in. long: fls. 
white: cymes sessile, 2-5 in. broad: tr. oval, bluish black, 
with bloom. May, June. Hudson Bay to Manitoba, south 
to Ga. and Miss. 8.8 3, .— Hardy, large, often ar- 
borescent shrub, keeping its fruits until spring. Some- 
times as I. prunifolinm and pyrifolium in gardens A 
garden hybrid, originated in Germany, is V. Vélteri, 
Zabel (V. Lentago X nudum), similar in habit to this 
species but the cymes on short peduncles over '4 in, 
long. 

10. rufidulum, Raf. (1. praunifdolinm, var. ferrugt- 
neum, Torr. & Gray. VT. ferrugineum and rufo-tomen- 
tosum, Small). Large shrub or small tree, attaining 25 
ft. or more, with rather stout branches: winter-buds 
searcely pointed, obtuse,rusty-pubescent: petioles often 
with narrow margin, rusty tomentose: lvs. elliptic to 
obovate, usually obtuse, glabrous and shining above, 
rusty-pubescent on the veins beneath, 2-4 in. long: fis. 
pure white: cymes 3-5 in. broad: fr. oval, dark blue, 
glaucous, 'e in. long. April-June, later than the follow- 
ing species. Va. to Fla., west to Ill. and Texas. 8.8. 
5:225 (as WV. prunifolium, partly).—Handsome arbor- 
escent shrub with dark green shining foliage, showy 
ns. and decorative fr.; has proved hardy at the Arnold 
Arboretum, Boston. 

11. prunifélium, Linn. (1. pyrifdlium, Poir.). Buack 
Haw. StaGc-svusH. Shrub or small tree, attaining 15 
ft., with spreading, rather stout branches: winter-buds 
short- pointed, glabrous or reddish, pubescent: lvs. 
broadly oval to ovate, acute or obtuse, glabrous or 
nearly so, 1-3 in. long; petioles often with narrow mar- 
gin, glabrous: fls. pure white: cymes sessile, 2-4 in. 
broad fr. oval to subglobose, bluish black and glaucous, 
little over 's in. long. April-June. Conn. to Fla., 
west to Mich. and Tex. A.F. 12:1100. Gng. 5:310. 

12. macrocéphalum, Hort. Shrub, attaining 12 ft. and 
occasionally more with spreading branches: lys. short- 
petioled, oval to ovate-oblong, rounded at base, acute, 
denticulate, almost glabrous and dark green above, 
stellate-pubescent beneath, 2-4 in. long: fls. yellowish 
white, in peduncled cymes, 3-5 in. across, with the mar- 
ginal fils. sterile and radiant. May, June. China.—Var. 
Keteleéri, Nichols. (J. Aeteleéri, Carr.). The typical 
form with only the marginal fils. sterile and enlarged; 
has proved hardy at the Arnold Arboretum. R.H. 1863, 
p. 270. Gn. 45, p. 423. Var. stérile, Dipp. (V. Fértune?, 
Hort.). CHINESE SNOWBALL. All the fis. sterile, form- 

ing a subglobose ball, sometimes 7 or 8 in. oss. B.R. 
43. F. By 1838, pe 300, Gn. 24 p. 

5 i G.C. IIT. 245:suppl. June 3.— 
A very showy variety, but not hardy north. 

13. alnifolium, Marsh.( V.Jantanoides, Michx.). Hos- 
BLE-BUSH. AMERICAN WAYFARING TREE. Low shrub, 
sometimes 10 ft. high, with wide-spreading, often pro- 
cumbent branches, scurfy-pubescent when young: lvs. 
orbicular or broadly ovate, cordate at the base, short- 
acuminate or acute, irregularly serrulate, minutely pu- 
bescent or almost glabrous above, scurfy pubescent be- 
neath, 3-8 in. broad: fls. white: mes sessile, 3-5 in, 
broad; marginal fls. enlarged and sterile,long-pediceled : 
fr. ovoid-oblong, dark purple. May, June. New Bruns- 
wick and Mich. to N. C.—Handsome shrub, with very 
large foliage, assuming a deep claret-red in fall. 

14. Lantana, Linn. Wayrartna Tree. Upright 
shrub or sometimes small tree, attaining 20 ft.: young 
branches scurfy-pubescent: lvs. ovate or oblong-ovate, 
usually cordate at base, acute or obtuse, sparingly stel- 
late-pubescent and wrinkled above, tomentose beneath, 
denticulate, 2-4 in. long: fls. white: cymes dense, 2-3 in. 
broad, with usnally 7rays: fr. ovoid-oblong, bright red, 
changing to almost black. May, June. Eu., W. Asia. 
A.G.18:453 and F.E. 9:593 (as V. lantanoides).—Hardy 
shrub, especially for drier situations and limestone soil. 
Var. rugdsum, Hort. With larger and very wrinkled 
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Ivs. and larger cymes. There are a number of otber 
vars., including some with variegated leaves. 

_ 15. cotinifolium, D. Don (J. multratum, CG. Koch). 
Shrub, attaining 6 ft., with spreading branches, tomen- 
tose when young: Ivs. orbicular-ovate to ovate, cordate 
or rounded at the base, usually obtuse, crenulate-den- 
tate or almost entire, wrinkled above and nearly gla- 
brous at length, tomentose beneath, 2-5 in. long: fis. 
white, tinged with pink, in cymes 2-3 in. broad, with 
usually 5 rays; corolla rather larger, funnelform-cam- 
panulate, tube longer than limbs: fr. ovoid-oblong, red, 
changing to black. May, June. Northwest Himalayas. 
B.R. 19:1650. G.F. 5:245.—Not quite hardy north, re- 
quiring protection near Boston. 

VIBURNUM 

2662. Viburnum Lentago. Nearly full size. 

16, tomentosum, Thunb. (T. plicdtum, Miq.). Strong- 
growing shrub, attaining 8 ft., with spreading branches, 
tomentose when young: lvs. broadly ovate to oblong- 
ovate, sometimes obovate, acute or abruptly acuminate, 
dentate-serrate, dark green and almost glabrous above, 
stellate-pubescent bene sometimes only on the veins, 
115-4 in. long: cymes in. broad, long-peduneled; 
sterile fis. long-pediceled: fr. ovoid, red, changing to 
bluish black. June. China, Japan. §$.Z. 1:38. GFP. 
4:594,595. A.F.12:1101. Gneg. 5:311. M.D.G. 1898:400. 
S.H. 02. —A beautiful hardy shrub, with handsome 
foliage and showy fls.; the fruits, too, are decorative, 
especially before they change to black. In some nur- 
series erroneously named I. Juponicum, Var. euspi- 
datum, Sieb. & Zuce. (V. plicdtum, var. parvifolium, 
Miq.). Lys. elliptic to oblong, long-acuminate, 1-2 in. 
long. Of slow growth and blooms sparingly. Var. pli- 
catum, Maxim. (J. plicatum, var. plenum, Miq. WV. pli- 
eatum, Thanb.). JAPANESE SNOWBALL. Fig. 2663. All 
fls. sterile, forming large, globose balls 24-3 in. across. 
Wes. S2278. BOR. Besbl. ASG. 182357... Gne. 12208. 
V.M. 6:294. M.D.G. 1898:401. S.H. 2:503, 505. Var. 
rotundifolium, Hort. Much like the preceding var., but 
lvs. broader and blooming about 2 weeks earlier. There 
is also a variegated form. 
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17. Japonicum, Spreng. (/%. macrophyllum, Blume). 
Upright shrub, to 6 ft., with glabrous branches: lvs. 
broadly or rhombic-ovate to oblong-ovate, acute or 
shortly acuminate, remotely dentate except at the base, 
3-6 in. long: fls. in short-peduncled, glabrous cymes 
2-4 in. broad: fr. globose, red. June. Japan.—Hand- 
some large-leaved shrub, but not hardy north. Ever- 
green. 

VIBURNUM 
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2663. Viburnum tomentosum, var. plicatum — Japanese 
Snowball, V. plicatum of gardens (< 1%). 

18. dilatatum, Thunb. Upright bushy shrub, attain- 
ing 10 ft., with the branches hirsute when young: lvs. 
roundish or broadly ovate or obovate, usually abruptly 
short-pointed, coarsely toothed, pubescent on both 
sides, 2-5 in. long: fls. pure white, in short-stalked 
cymes, 3-6 in. broad; corolla pubescent outside: fr. 
ovate, scarlet, 4 in. long. May, June. China, Japan. 
B.M. 6215. G.F. 4:150. M.D.G. 1899:241, 242. A.F. 
15:123.—Handsome hardy free - Howe ing shrub, espe- 
cially decorative with its numerous scarlet fruits re- 
maining a long time on the branches. 
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19. Wrightii, Miq, Upright shrub, to 10 ft. high, with 
the branches almost glabrous: lvs. almost orbicular or 
broadly obovate to ovate, abruptly acuminate, coarsely 
dentate, almost glabrous except on the veins beneath, 
3-5 in. long: fis. rather large, white, in usually short- 
stalked, 2-£ in. broad cymes; corolla glabrous outside: 
fr. globose, red. May, June. China, Japan.—Hardy 
shrub, similar to the preceding, but of less dense habit, 
with larger fruits in nodding cymes. 

20. phlebétrichum, Sieb. & Zuce. Upright shrub, at- 
taining 5 ft., with glabrous branches: Ivs. ovate to ob- 
long, acuminate, dentate except at the base, glabrous 
above, with long appressed hairs on the veins beneath, 
2-3 in. long: fis. white, with purple calyx, mostly 
slender-pediceled and nodding, in few-fld., long-pedun- 
cled cymes: fr. globose. May, June. Japan, China.— 
Not quite hardy north. 

21. dentatum, Linn. ARrrow-woop. Upright bushy 

axils of the veins beneath, 144 3 in. long: 

shrub, attaining 15 ft., with glabrous branches: lvs. 
rather long-petioled, orbicular to ovate, 
acute or shortly acuminate, coarsely den- 

es, tate, glabrous or pubescent only in the 

iy fis. in long-peduneled, glabrous cymes, 
Ge ty 2-3 in. broad: fr. sub- globose, bluish 

Ii black, glaucous. May, June. New Bru 
is wick to Minn., south to Ga. G.F. 10:32. 

Em. 2:414.—Handsome native 
shrub, thriving best in moist 
soil. V. levigatum of some 
nurseries, not Ait., has some- 
what larger lvs. and seems to 
bloom later. 

22. mélle, Michx. (J. sea- 
bréllum, Chapm. V. Nepa- 
lénse, Hort.). Similar to the 
preceding, but branchlets, 
cymes and under side of Ivs. 
stellate - pubescent:  lvs. 
larger, with stouter petioles, 
dark green: peduncles 
stouter: teeth of calyx more 
prominent: fr. large and more 
pointed: blooms 2-3 weeks 
later. Mass. to Fla. and Tex. 
G.F. 4:30.— Handsomer than 
the preceding on account of 

its larger darker green foliage and more 
robust habit. In gardens sometimes con- 
founded with V. pubescens and sometimes 
found under the erroneous name of J’. 
Hanceanum. See supplementary list. 

23. Demetridnis, Deane & Rob. Shrub, 
attaining 12 ft.: lvs. orbicular or broadly 
ovate, cordate, shortly acuminate, coarsely 
dentate, pubescent beneath or almost gla- 

brous, 24%-4% in. long: cymes long-peduncled, puberu- 
lous, about 2% in. broad: fr. oblong, almost ¥% in. long. 
Mo. B.B. 3:231. 

24. pubéscens, Pursh. Bushy shrub, 3-6 ft. high, with 
slender, upright branches: lvs. oval to ovate, rounded 
or cordate at base, acute or acuminate, coarsely dentate, 
almost glabrous above, pubescent beneath, 144-2! in. 
long: cymes short-peduncled, dense, 14%-2'% in. broad: 
stamens exceeding the corolla about one-half: fr. oval, 
almost black, slightly flattened. June, July. Quebec 
to Ga., west to Manitoba and Ill. G.F. 3:125. A.F. 
J2:1101. Gng. 5:311.—Handsome shrub of compact 
habit. 

25, erdsum, Thunb. Upright sbrub, attaining 6 ft., 
with slender, much-forked branches: lvs. oblong-ovate 
or oblong-obovate, narrowed toward the base, acuminate, 
dentate-serrate, pubescent beneath at least on the veins, 
2-3% in. long: cymes 2%-3 in. broad, rather loose, 
long-peduncled: stamens little or not exceeding the 
corolla: fr. subglobose, red. May. Japan, China. G.F. 
9:85. 

26. acerifolium, Linn. Dockmackie. Shrub, attain- 
ing 5 ft., with slender, upright branches: Ivs. orbieu- 
lar or ovate, 3-lobed, with acute or acuminate lobes, 
coarsely dentate-serrate, pubescent or at length almost 
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glabrous, 2-5 in. long: fls 
pedunceled, terminal, 
ovoid. May, June. 
N.C. Em. 

yellowish white: cymes long- 
1'.-3 in. broad: fr. almost blac k, 

New Brunswick to Minn., south to 
2:414.—It grows fairly well in drier situa- 

2604. Viburnum Opulus (X 14). 

Single form of the common Snowball as it grows in the wild. 

tions under trees. The foliage assumes a handsome 
nee purple fall color. 

pauciflorum, Raf. Straggling shrub, attaining 5 
Pe ee orbicular to oval, coarsely dentate, with 3 short 
lobes above the middle or often without, glabrous or 
slightly pubescent beneath when young, 2-34 in. long: 
cymes few-fd., small, on lateral, short, usually 2-lvd. 
branchlets: fr. scarlet, subglobose. June. Labrador to 
Alaska, south to Vt. and Colo. in the mountains. G.F. 
3:5.—It does not usually succeed well in cultivation; 
requires shade and moist porous soil. 

28. Opulus, Linn. (17. A mericdnum, Mill. 
Marsh. JV’. opuloides, Mithl. VW. é@ute, Pursh. V. Ory- 
céccus, Pursh.). CRANBERRY-BUSH. HIGH CRANBERRY. 
Figs. 2664, 26 Shrub, attaining 12 ft., with rather 
smooth light g branches and stem: Ivs. broadly 
ovate, 3-lobed, with coar sely dentate-serrate, acumi- 
nate lobes, pubescent or almost glabrous beneath, 2-4 
in. long: fls. white, in peduncled cymes, 3-4 in. broad: 
fr. subglobose to oval, scarlet. May, June. New Bruns- 
wick to Brit. Col., south to N. J. and Ore.; also in Eu. 
and Asia.—Handsome native shrub, very decorative in 
fruit, which begins to color by the end of July, remains 
on the branches and kee ~ps its bright searlet color until 
the following spring. The berries are not eaten by birds. 

Var. nanum, Jacq. A very 
dwarf, compact,  small- 
leaved form; flowers but 
very rarely. Var. stérile, 
DC. (I. roseum, and rosda- 
ceum, Hort.). GUELDER 
Rose, SNow-sBauu. Fig. 
2666, All fs. sterile, form- 
ing large, globose heads. 
Gnz i. Gn. 56, p. S3— 
This is a very showy var., 
but it lacks the decorative 
fruits. There are also 
variegated forms of the 
type and of the sterile va- 
riety. The American Cran- 
berry-bush is considered 
by some botanists a dis- 
tinct species under the 
name J. Americaniwon, 
Mill., but differs little from 
the European form, chiefly 
by the more vigorous 
growth, by the petioles 

having a shallow rather broad channel and small glands, 
and by the shorter peduncles and shorter stamens. 

29. Sargentii, Koehne. Similar to the preceding, of 
more upright, denser habit: bark of stems darker, fis- 
sured and somewhat corky, young branchlets with prom- 

T. trflobum, 

ae 

2665. Fruits of Viburnum 

Opulus (¥ 44). 
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inent lenticels: Ivs. of thicker texture, pubescent or 
glabrous beneath, the upper lvs. with much elongated 
and usually entire middle lobe and small, short, spread- 
ing lateral lobes; petioles with large gland sterile 
fls. larger, sometimes to 114 in. acros anthers purple: 
fr. globose, in usually upright eymes. N. China, Jupan,. 
—Introduced under the name Viburnum Opulus from 
Pekin. It does not seem to fruit as profusely as V. 
Opulus. 

VICIA 

V. Burejetioum, Herd. & Regel (V. Burejanum, Herd.). 
Similar to V. Lantana. Lvs. narrower toward the base, vena- 
tion like that of V.macrocephalum: eyme with 5 9: iys: fr. 
pinkish or yellowish. May, June. Eastern Sibe rin, Amurland, 
Gt. 11:384.—V. cordifolium, Wall. Similar to V. alnitoliam, 
but eymes without radiant fls.: 
the lvs. Himalayas.— V. 

Ivs. narrow: blooming before 
Dahtricum, Pall. Shrub, attaining 

6 ft.: Ivs. broadiy ovate to oval, Lbs-2!y ine: fs. funnelform, 
in short, small panicles: fr. finally blae Dahur. to W. China. 

( bpm: Closely allied to V. acerifolium. 
lvs smiuller, in., with mostly shorter lobes or none: 

denser. W. i ellipticum, Hook. Shrub, attain- 
ft allied to V. acerifolium, but lvs. 

Lower: 
eyn 
ing not lobed, oval to el- 
liptic-oblong: fr. oblong-oyal, slmost Vs in. long. Wash. to 
Calif.—V. furedtum, Blume. Closely allied to V. alnifolium, 
tt of upright habit and stamens aistten than corolla. Jap.. 
China.—V. Hancednum, Max. Allied to V. tomentosum: lvs. 
broader, with few teeth above the middle. S. China. Tender. 
Seems not in cultivation. See No. 22.—V. orientale, Pall. Al 
lied to V. acerifolium: shrub, attaining 4 ft.: lvs. wita simple, 
not faseicled hairs on the veins beneath and not glandular 
dotted beneath: fr. red. June, July. W. Asia. Gt. 172567. 

ALFRED REHDER. 

2666. Snowball—Viburnum Opulus, var, sterile ( 14) 

All the fertile flowers are changed to sterile, showy ones. 

VICIA (classical Latin name). Veton. Tare. More 
than 100 species of herbs, mostly climbing, with pinnate 
foliage, closely allied to Lathyrus, Pisum and Lens, but 
differing in minute floral characters: wings adhering to 
the keel; style very slender, with beards or hairs all 

around the upper part or only at the apex; pod flat, 2- 
many-seeded, 2-valved and dehiscent, the seeds either 
globular or flattish; stamens diadelphous (9 and 1). 
Flowers mostly blue or violet, sometimes yellowish or 
white. The Vicias are widely spread in the northern 
hemisphere and some of them in South America, About 
two dozen species oceur in North America, some of the 
species introduced. Most of the Vicias are weedy or in- 
significant looking plants, but a few are grown for the 
bright flowers, others of late for green-manure crops 
(see Cover-Crops), and one (I. Faba) is a garden bean. 
The species are mostly cool-season plants of easy cul- 
ture. The interest in the Vetches in this country is 
mostly for their value as soil covers and for foliage. V7. 
sativa and WV, villosa are the important species here at 
present. 
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A. Plant stiff and erect, usually bearing no tendrils, 
cultivated for the beans (faba). 

Faba, Linn. (Fadba vulgaris, Moench. F. sativa, 
Bernh.). Broap BEAN. WINDSOR BEAN. ENGLISH 
Dwakrr Bean. Figs. 190, 191, Vol. I. Strong, erect an- 
nual, 2-4 ft., glabrous or nearly so, very leafy: leaflets 
2-6, the lower ones not opposite on the rachis, the ter- 
minal one wanting or represented by a rudimentary 
tendril, oval to elliptic and obtuse or mucronate-pointed: 
fis. in the axils, dull white and with a large blue-black 
spot; pods large and thick, from 2 or 3 inches even to 
18 in. long, the seeds large and often flat. Probably na- 
tive to northern Africa and 8.W. Asia.—Much grown in 
the Old World, but the hot dry summers prevent its 
cultivation in most parts of the U. 8. It is grown suc- 
cessfully in parts of Canada, particularly in the mari- 
time provinces. The plant is grown mostly for cattle 
feeding, although the beans may be used, both full 
grown and immature, for human food. This bean has 
been cult. from prehistoric times and its nativity is in 
doubt. The plant is hardy and seeds should be sown 
early, when the season is cool. 
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AA. Plant weak, usually climbing by means of ten- 
drils that represent leaflets. 

B. Fls. about 2in the axils, sessile or nearly so. 

sativa, Linn. Spring VETCH or TARE. Annual or bi- 
ennial, not surviving the winter in the North, more or 
less pubescent, 2-3 ft. high: Ifts. 7 pairs or less, ellip- 
tic, oblong or oblanceolate, mostly truncate and apicu- 
late at the top, the tendril part of the leaf extended: 
fils. usually 2 in each axil, about 1 in. long, purplish: 
pods 2-3 in. long when mature. Eu., and naturalized 
in some parts of the U. 8S.—Much cult. abroad as a for- 
age plant; in this country grown for similar purposes 
and also somewhat as a cover-crop for orchards. Seeds 
sometimes used for making flour. There is a white- 
seeded and also a large-seeded variety. 

2667. Vicia villosa, the Hairy Vetch (!,). 

BB. Fs, several to many in peduncled clusters. 

c. Blossoms small and usually not very showy, mostly 
bluish, in loose often I-sided clusters: plants 
groun mostly for forage or in wild gardens. 

pD. Leaflets usually less than 9 pairs. 

villdsa, Roth. Harry or Winter Vetcn. Fig. 2667. 
Annual or biennial (sometimes perennial ?), enduring 
the winters in the North, villous-pubescent: lfts. 5-7 or 
more pairs, elliptic-oblong, rounded at the tip but usu- 
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ally ending in a very minute point: 
long 1-sided axillary racemes. Eu., 
siderably used as a cover-crop. 

Americana, Muhl. Perennial, nearly or quite gla- 
brous: lfts. elliptic to oblong, obtuse or sometimes 
emarginate at the apex: fls. purplish, about 34 in. long, 
in few-fld. loose racemes. Moist lands across the conti- 
nent and as far south as Ky.—Has been offered by 
dealers in native plants. 

Caroliniana, Walt. Perennial, nearly or quite gla- 
brous: lfts, oblong to linear-oblong, usually obtuse or 
emarginate: fls. nearly white, % in. or less long, in 
several- to many-fld. loose racemes. Minn. and Kans. 
eastward.—Has been offered. 

oroboides, Wulf. (Orobus lathyroides, Sibth. & Sm.). 
Perennial, 2-3 ft. tall: lvs. 3-5 pairs, oval-lanceolate, 
very acute: fis. handsome, violet-blue, small, in 2 or 3 
short clusters each axil. 

pp. Leaflets usually 9 or more pairs on full-sized lus. 

gigantéa, Hook. Perennial, pubescent, high-climb- 
ing: Ifts.,10-15 pairs, narrow-oblong, obtuse and mu- 
eronulate: fis. about 1¢ in. long, pale purple, in 7-18- 
fld. racemes. Calif. and north.—Has been offered by 
dealers in natives. 

Cracca, Linn. Perennial, usually pubescent: lfts. 
9-12 pairs, thin, linear to oblong, mucronate: fis. pur- 
plish, about 2% in. long in a rather dense raceme. 
Across the continent and south to Ky.; also in Eu. and 
Asia. — Offered by some dealers. 

Gerardi, Vill. Described as a hardy annual: 
cent: ‘lfts. numerous, narrow-oblong, very obtuse but 
with a short mucro: fis. violet, small, in short racemes. 
S. Eu.—Offered by seedsmen as a flower-garden sub- 
ject. 

co. Blossoms red and showy, in dense spikes or spike- 
like racemes: ee -garden subject. 

fulgens, Batt. Seinen —5 ft., pubescent: lfts. 8-12 
pairs, oblong or lance- eee mucronate: fis. small, red 
or nearly scarlet and purple-striped, in a compact ra- 
ceme or spike. Algeria.—Recently introduced. 

L. H. B. 

VICK, JAMES (Plate XLI), seedsman and editor, was 
born at Portsmouth, Eng., Nov. 23, 1818, and died at 
Rochester, N. Y., May 16, 1882. He came to America 
at the age of 12, learned the printer’s trade, and in 1850 
became editor of the * Genesee Farmer,” then published at 
Rochester by Luther Tucker and subsequently absorbed 
by “The Cultivator.” In 1853 he purchased Downing’s 
magazine, “The Horticulturist,” and published it for a 
time, the editor being Patrick Barry. In 1860 Vick en- 
tered the seed business and his trade soon grew to large 
proportions. For about 20 years his name was a house- 
hold word, being associated especially with flowers. In 
1878 he founded *Vick’s Magazine,” which is still pub- 
lished. Vick’s personality was thoroughly amiable, and 
his letters in“ Vick’s Magazine” to children and to garden 
lovers everywhere show the great hold be had on the 

fils. violet-blue, in 
Asia.—Now con- 

pubes- 

hearts of the people. W. M. 

VICTORIA (in honor of Queen Victoria). Mympho- 
deew, Royvan WaATER-LiLy. This remarkable aquatic 
genus may be recognized by its huge, round, floating 
leaves often 6 feet or more in diameter, with the mar- 
gin turned up at right angles to the water surface to a 
height of 3-8 inches, making a basin-like object. The 
fls, (12-18 in. across) are nocturnal, opening on two suc- 
cessive days about 4.30 Pp. M. and remaining open until 
the middle of the following morning. The first evening 
the inner floral Ivs. remain loosely closed over the 
stigma, the flower is pure creamy white, and exhales a 
delicious fragrance somewhat resembling a rich pine- 
apple; the second evening the floral lvs. spread widely 
open, and the color changes to pink or even a deep red. 
The ovary is inferior, densely priekly, and surmounted 
by a short, broad tube, on the sides and summit of 

which the floral lvs. are situated, epals 4; petals 50- 
70, obtuse, oblong-ovate to sublinear, rather thin and 
delicate in texture; staminodia about 20; stamens 150- 
200, linear-lanceolate: paracarpels about’ 25, forming a 
ring of thick, fleshy bodies between the stamens and 
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the styles: earpels 30-40; stigma forming a broad, ba- 
sin-like depression, 2-2!, in. wide, in the midst of the 
flower, with a central conical continuation of the floral 
axis, the basin filled with fluid on the first evening of 
opening: carpellary styles broad and fleshy in the lower 
part, produced upward to a fleshy, subulate, incurved 
process about 's in. long. In fruit all of the floral lvs. 
have decayed away, leaving the basal tube of the torus 
at the top of a great prickly berry, half the size of one’s 
head. The seeds are greenish or brownish black, about 
the size of a pea, The genus is represented by 2 well- 
defined species, inhabiting still waters of South Amer- 
jea from British Guiana to Argentina. 

In its native haunts Victoria grows in 4-6 ft. of water, 
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spite of the cup-like form of the leaves, water from rain 
or other sources does not remain on the surface; it 
doubtless runs down at once through the tiny perfora- 
tions. This would be an indispensable protection to the 
leaf against fungous foes and in the function of assimi- 
lation. 

A single leaf, by its buoyancy, may sustain a weight 
of 150 or 200 pounds, Not the least remarkable feature 
of these leaves is their rate of growth. Cuaspary found 
the maximum growth in length to be about 1 inch per 
hour when the leaf is just expanding; the surface in- 
creases 4 or 5 sq. ft. in 24 hours, and a plant will pro 
duce in 21 to 25 wecks 600 or 700 sq. ft. of leaf-surface. 
A great development of heat has been observed in the 
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2668. Victoria regia. the giant 

Water-lily of the Amazon. 

in great patches miles in extent, and is perennial. The 
tuberous rhizome stands erect in the mud, where it is 
anchored by innumerable spongy roots which spring 
from the bases of the lvs. in groups of 10-30 or 40. The 
tuber may be as much as 6 in. in diameter and 2 ft. 
long. It decays below as it grows above, The lvs. 
are arranged in 144 order, and the flowers arise in 
a parallel but independent spiral of the same order 
(Planchon). Each leaf after the first seedling leaf has 
a broadly ovate, fused pair of stipules, these organs 
serving to protect the apex of the stem. The petioles 
and peduncles are terete, about 1 in. in diam., covered 

with stout, fesby prickles, and traversed internally by 
4 large, and a number of smaller, air canals. The pet- 
ioles attain to a length much greater than the depth of 
the water, so that the Ivs. can adjust themselves to 
changes of the water-level, though Banks states that 
they may be completely submerged in times of flood. 
The gigantic lvs. are covered beneath with a close net- 
work of prickly veins, the larger of which project an 
inch or more from the leaf-surface; the tissues are full 
of air-spaces and canals, thus buoying up the mass of 
cellular matter. Besides many stomata on the upper 
surface of the leaf, which open into the air-chambers of 
the mesophyll, there are innumerable tiny depressions, 
in each of which one can see with a hand-lens that the 
leaf is perforated with a fine hole; these holes were 
termed by Planchon “stomatodes” (F.S. 6:249). He 
considered them to be useful as air-holes to let out 
gases which, rising from the water or mud, might be 
caught in the deep meshes of the netted veins on the 
nnder side of the leaf. It is also to be noted that, in 
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opening flowers of Victoria, About 8 P.M., when the 

anthers are shedding their pollen (in second-day flow- 

ers), the stamens may reach and maintain a tempera- 

ture 10° F. above that of the surrounding air. 
Though doubtless known to Spanish traders and mis- 

sionaries, and certainly of use to savages as food in 

quite early times, Victoria was first noticed botanically 

by Haenke in Bolivia about 1801; but he died in the 

Philippines without recording his discovery. Bonpland, 

the companion of Humboldt, also saw it, near Corrientes, 

Argentina, in 1819, but still it was neglected, In Is32 

Poeppig found it on the Amazon, and described it as 

Euryale Amazonica, D’Orbigny saw the plant in 18 

at Corrientes, and in 1833 in Bolivia, and several years 

kater published accounts of his find. Robert H. Schom- 

burgk, finding it again in 1836 on the Berbice river in 

British Guiana, sent home specimens and figures from 

whieh Lindley in 1837 (published in 1838) established 

the genus Victoria and described the species T. regia. 

This name has settled upon the northern species, while 

the one found at Corrientes was named in 1840, by 

@Orbigny, WV. Cruziana in honor of General Santa 

Cruz, of Bolivia. 
The struggle to bring the “Queen of Water-lilies” 

into eaptivity began with Schomburgk. He removed 

living plants from inland lakes and bayous to Demerara, 
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British Guiana, but they soon died. In 1840 Bridges 
obtained seed in the Bolivia locality, province of Moxos, 
and sent them in a jar of wet clay to England. Out of 
22 seeds obtained at Kew, three germinated and grew 
vigorously as small seedlings until October, but died in 
December. In 1548 dry seeds were sent to England 
from the Essequibo river, along with rhizomes, the latter 
in Wardian cases; the rhizomes rotted, and the seeds 
refused to germinate. In 1849 an expedition from 
Demerara succeeded in bringing back to that town 
thirty-five living plants, but these all died. Finally 
some seeds were sent to Kew from British Guiana in 
bottles of fresh water by two English physicians, Rodie 
and Luckie. The first sending arrived Feb. 28, 1849, 
and on Nov. 8 a plant flowered at Chatsworth; the 
blossom was appropriately presented to Queen Victoria, 
From this stock Victoria regia was distributed to gar- 
dens in Europe, Asia and America. Van Houtte, of 
Ghent, first flowered it on the continent, and Caleb Cope, 
of Philadelphia, was the earliest successful cultivator 
in this country. His gardener was the late Thomas 
Meehan. The first flower opened Aug. 21, 1851. 

The next notable importation of seed from South 
America was sent by Edward 8. Rand, Jr., from Para, 

Brazil, to Mr. Sturtevant, then at Bordentown, N. J. 
The resulting plants proved to be slightly different from 
the former type, and were called V. regia, var. Randii. 
It is doubtless the same form that was described by 
Planchon as V. Amazonica, and retained with grave 
doubts by Caspary; subsequent cultivation has shown it 
not even varietally distinct from J. xegia of British 
Guiana. In 1894, however, Mr. Tricker received seed of 
quite another species, which was provisionally named V. 
regia, var. Trickeri; it is much more amenable to out-of- 
door culture than the older type, and has received a well- 
deserved popularity. Specimens grown from seeds sent 
by Mr, Tricker to Kew were regarded simply as garden 

forms of V. regia, but recent investigation by Mr. Tricker 
and the writer shows that it is truly the V. Cruziana of 
d’Orbigny, dried specimens of which (including seeds) 
had been sent to Paris over 60 years before. Its far south- 
ern pabitat (27°8.) explains its hardiness. The large 
starchy seeds of this species are used as food in Para- 
guay under the name of Jfais del Agua, “water-corn.” 
For much interesting information on Victoria, see 
Hooker, B.M, 4275-78; Planchon, in F.S. 6:193-224, ete. ; 
Caspary in Flora Brasiliensis 4, part 2, p. 143 et seq. 
In 1854 John Fisk Allen published in Boston a quarto 
work (pages 21 x 27 in.) with colored plates, entitled: 
“Victoria regia; or the great water lily of America. 
With a brief account of its discovery and introdue- 
tion into cultivation: with illustrations by William 
Sharp, from specimens grown at Salem, Massachusetts, 
U. Ss. oA ” 

régia, Lindl. (including V. régia, var. Rdndii). Fig. 
2668. Lys. sparingly pubescent beneath, upturned mar- 
gins reddish, 3-8 in. high: fls. becoming dull crimson the 
second evening; sepals prickly almost or quite to the 
tips: prickles of the ovary about two-fifths in. (10-11 
mm.) long: seed eta wee nearly }5 in. long, less 

in diam. (7-8 mm. Jong, 544-6 mm. diam.); raphe indis- 
tinet; operculum aiipae. -orbicular, with the micropyle 
at its center and hilum at the margin. British Guiana, 
Amazon and tributaries. B.M. 4275 (poor); 4276-78 
(incorrect in some details). F.S. 6:595-602. Kerner, 
Natural History of Plants, pl. XI. Trieker, Water Gar- 
den pl. 1 and 2; p. 21, 35. Caspary, Fl. Brasil. 4, part 
2, pl. 38, fig. 15 (seed). 

_Cruziana, dad Orbigny (known in cultivation as V. 
regia, var. Trickeri, and V. Trickeri). Lys. densely 
villous beneath, upturned margins green, 6-8 in. high: 
fils. becoming deep red-pink the second evening; sepals 
prickly only at base, smooth above: prickles of ovary 
over in. (15— 16 mm.) long, crowded: seed subglobose, 
about '% in.(744-9 mm.) indiam.; raphe stout; operculum 
elongate-ovate, with hilum and micropyle equidistant 
from the margin. Parana river and tributaries, Para- 
guay. Tricker, Water Garden, pl. 1; pp.51,55. Caspary, 
Fl. Brasil. 4, part 2, pl. 38, fig. 16 (seed).—Introd. by 
Wm. Tricker in 1894. Henny §. Conarp. 

Victoria regia at first was cultivated at a great ex- 
pense in conservatories and tanks built especially for 
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Then it was grown in artificially heated 
ponds in the open air. The Victoria is largely grown in 
private and public gardens throughout the United 
States at the present time, together with tropical nym- 
pheeas, and in some cases without artificial heat, but this 
method of culture is uncertain and often unsatisfactory. 

For many years but one type of Victoria was known, 
but in 1886 Mr. E. D. Sturtevant, of Bordentown, N. J., 
introduced another form that produced a deep crim- 
son flower; it also possessed darker foliage and the 
upturned rim was deeper. It was known as Victoria 
Randii, Having grown this variety and the original for 
several seasons in the open air, the writer is unable to 
discern any difference, and two seasons ago he decided 
to drop V, Randii. In 1894 the undersigned received 
seed of what is now known to the trade as V. Lrickeri. 
This is by far the best kind for out-of-door culture. 
Moreover, it can be grown where JV’. regia fails to grow, 
as it revels in a temperature of only 75°-80°. 

Victoria regia is now considered of easy culture. Its 
requirements are heat, light and a rich, mellow loam in 
abundance. The seed should be sown during February 
and March. The temperature of the water should range 
between 85° to 90° F. The seed may be planted in pots 
or seed-pans and placed in shallow water. <A tank 8-12 
in. deep, having a metal lining, copper preferred, is 
very serviceable for seedlings and young plants. Where 
sufficient heat is not attained from the heating pipes, an 
addition can be made by the use of an oil-lamp. It is 
altogether unnecessary and unnatural to file or chip the 
seed to assist or hasten germination. The seedlings will 
appear in about twenty days, though occasionally a few 
may appear in ten days. These should be potted off 
singly into 244-in. pots, using fine, loamy soil. The 
water temperature for the young plauts should be the 
same as directed for the seed pots. As soon as the 
young plants acquire their first floating leaf they will 
doubtless be benefited by repotting. From the very be- 
ginning, as sprouted seeds, they should be kept steadily 
growing, repotting at intervals, until they are planted 
out in their summer quarters. As the young plants ad- 
vance they will require more space, so that the leaves 
are not crowded and overlap each other. 

To raise plants of V. Lrickeri is altogether a different 
matter. The seed will not germinate in a high tempera- 
ture; 65° to 70° is sufficient. The seed may be sown in 
February, but there is a great uncertainty as to how 
long one must wait for the seedlings to appear, and also 
as to what percentage of seeds will germinate. As soon 
as the seedlings appear they should be treated like seed- 
lings of V.regia, except as to temperature, which should 
be kept as above stated for seedlings and small Plants, 
and as the season advances may be raised to 75° and 
80°. The rationality of the cool treatment here advyo- 
cated is borne out by the fact that early in June quanti- 
ties of seedlings appear in the pond in the open where 
a plant has grown the preceding season, the seed hav- 
ing remained in the pond during the winter. Planting 
in summer quarters may be done early in June or when- 
ever it is safe to plant out tender nympheas, that is, 
when the pond is not artificially heated. Where it is 
desired to plant out in unheated ponds it is not safe to 
plant before the middle or latter end of June. The con- 
ditions of the weather, earliness or lateness of the sea- 
son, locality, ete., must all be taken into account. 

The bestresults are to be obtained from an artificially 
heated pond, or pits in the pond specially constructed 
to start the Victorias, these pits to be heated by hot 
water or stenm and covered with frames and sashes. 
By this method plants may be set in their summer 
qnarters early in May and heat applied until the middle 
of June, or rather atemperature of 85° maintained until 
the advent of summer weather. 

Very gratifying results are obtained when the Vic- 
toria is grown under glass, as it is thus grown in sev- 
eral places in the United States, notably at Schenley 
Park, Pittsburg, and Allegheny Park; also at "Grey- 
stone,” the estate of Samuel Untermyer, Esq., Yonkers, 
N. Y.; also at many notable gardens in ‘Europe. Plants 
grown under glass usually attain to larger dimensions, 
as they are protected against climatie changes and the 
elements, besides enjoying more of a tropical atmos- 
phere. There is, however, more than one disadvantage. 

the purpose. 



VICTORIA 

Setting aside the costly construction, labor, ete., it is by 
no means inviting even on a warm day to spend many 
minutes in such a structure. Compare this with a nat- 
ural pond and its surroundings and a cool shady seat 
where these gorgeous plants may be viewed at leisure. 
Whether grown indoors or out, these plants are only 

annuals, and seedlings are of necessity raised every 
spring. They form no tubers as do the tender nym- 
pheas, or rootstock as do the hardy nymphiwas. 

Few, if any, insects are troublesome on these plants. 
The worst is the black fly or aphis. The use of insee- 
ticides should not be resorted to, as they are most 
likely to damage the foliag The safest remedy is to 
introduce a colony or two of the well-known “lady bug.” 
They and their larvee will soon clear off all the aphides 
without any injury to the plant. Wa. TRICKER. 

Ss 

VIGNA (Dominic Vigni, Paduan commentator on Theo- 
phrastus in the seventeenth century) is a leguminous 
genus of 30 or more species, closely allied to Phaseolus. 
Itis distinguished under Cowpea in Vol. 1. The Cowpea 
is known both as V, Catjang, Walpers, and IV’. Sinénsis, 
Endlicher, The former name, however, dates from 1839 
and the latter from 1848, and the former should be used. 
The Cowpea is an annual bean-like rambling vine with 
three rhomboid-ovate stalked leaflets, the lateral ones un- 
equal-sided, the petioles long. The flowers are bean- 
like white or pale, borne two or three together on the 
summit of a long axillary peduncle. The pods are slen- 
der, usually curved, a few inches toa foot or more long. 
Seeds small, kidney-shaped, bean-like, white or dark, 
usually with a different color about the eye. The Cow- 
pea varies much in stature, and particularly in the 
color of the bean. It is possible that more than one spe- 
cies is concerned in these horticultural forms. 

The nomenclature of the cultivated varieties of Cow- 
peas is almost hopelessly confused. Formerly the name 
Cowpea was restricted to the buff-colored or clay pea, 
but now it is commonly used generically. The word 
Cowpea is an Americanism. Common generic terms now 
in use in the South are “black-eye pea” and “cornfield 
pea.” 

While the Cowpea is now used mostly for animal food 
and green-manuring, the pea itself is also a good human 
food and has been so used for many years. For table use 
the peas are usually gathered when the pods begin to 
change color, although the dried peas are also exten. 
sively used. As long ago as 1855 an excellent essay on 
Cowpeas was written by Edmund Ruffin (Essays and 
Notes on Agriculture, Richmond, 1855). L. oH. B. 

VIGUIERA (Dr. A. Viguier, botanist of Montpellier, 
France). Compdésita, About 60 species of herbaceous 
or somewbat shrubby plants, found in the warmer parts 
of the world, especially America. The following is a 
native of Lower Calif. and is offered in 8. Calif. Itisa 
tall, bushy plant with silvery foliage and smal. yellow 
fls. like single sunflowers, but borne in ample corymhs. 
The plant blooms both winter andsunmmer. For generic 
characters see Gray’s Synoptical Flora or Bot. Calif. 

tomentosa, Gray. Shrub or branching subshrub: lvs, 
opposite, subcordate, serrate, tomentose on both sides, 
3-5 in. long: heads corymbose: akenes villous, with 2 
long awns and many small scales. W. M. 

VILLAGE IMPROVEMENT AND CIVIC IMPROVE- 
MENT. An improvement association is an organiza- 
tion of persons who band themselves together in or- 
der to promote the civie beauty and hygiene of the 
town wherein they live. Such associations have no 
legislative power outside their own bodies, yet they 
may rightfully use their influence to promote laws af- 
fecting the general welfare. The secret of their suc- 
cess in the long run is in educating public opinion to 
demand good officials, and then in codperating with the 
officials, not antagonizing them. A few notable associa- 
tions are composed entirely of women. Those of Hones- 
dale, Pa., and Petaluma, Cal., are good examples. Other 
associations equally noted are composed of both sexes, 
Bar Harbor, Me., and Stockbridge, Mass., having ex- 
amples of the best type of mixed associations. The 
Merchants Association of San Francisco, with a mem- 

VILLAGE IMPROVEMENT 1931 

bership of more than a thousand, is an excellent exam- 
ple of an effective society composed wholly of men, 
Experience has taught the older organizations that a 
juvenile auxiliary is a valuable adjunct. These juvenile 
branches are worked through the publie 1ools, and 
their promotion is the most practical way known of 
teaching civies. 

These associations are organized by one or more in- 
terested persons calling a meeting and electing officers. 
The officers are president, vice-president, recording and 
corresponding sceretaries, a treasurer, and an executive 
committee, all elected annually. The duty of the last is 
to plan the work, make the contracts and expend the 
funds. The funds are raised by annual dues of the 
membership, by contributions and by entertainments. 

2669. Glimpse of a village street in a community where the 

idea of village improvement flourishes, showing that 

a central lawn with border planting is adapted even 

to small areas. 

The usual and most successful mode of work done by 
these associations is to form as many committees as 
are desired, and place every member of the association 
on one of these committees. Each committee has a 
chairman, who calls its meetings independent of any 
meetings of the central body. This placing of each 
member upon a committee assures the working inter- 
est of the entire membership. 

In large cities it has been found best to have section 
or ward organizations, which work for the especial 
needs of their ward or section, while delegates from 
these sections are elected to the central body, which 
works for the general good of the whole city. Denver, 
Col., Oakland and San Francisco, Cal., and the famous 
Woman’s Civie Club of St. Paul, Minn., work upon 
these lines. The standing committees are never quite 
alike in any two associations. They necessarily vary 
with the needs of the community. 

While the avowed object of these associations is the 
improvement and ornamentation of public streets and 
highways 
school ground 

preservation of natural beauties, yet in an association 
of progressive, broad-minded people, much kindred 
work naturally creeps in. For example, the Montelair, 
N.J., association has ten standing comiittees and con- 
stitutional power to add special committees as need 
arises. The names of these committees are as follows: 
street, sanitary, finance, humane, railroad, children’s 
auxiliary, park, preservation of natural beauties, pre- 
vention of cruelty to children, prevention of cruelty to 
animals. 

The work of committees may be well set forth by 
specific examples from the Montclair society. Under 
the supervision of the street committee, galvanized 
iron barrels were placed at intervals along the main 
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thoroughfares for the reception of rubbish, such as 
paper, and fruit rinds. Shopkeepers are asked to keep 
their premises in good order. If they do not comply 
with the request, the Town Improvement Association 
sends a man with a wheelbarrow (the latter labeled T. 
1. A.), and with broom and hoe a general housecleaning 
takes place. After two or three visits of the T. I. A. 
man, the proprietor generally takes the hint and at- 
tends to his premises himself. The sanitary committee 
reports to the health board any nuisance, The milk sup- 
ply has been carefully looked after, the dairies inspected, 
and a map showing the locations of all the dairies placed 

on file in the office of the town clerk, where it may be 

seen by any householder who cares to examine it. The 
finance committee looks after the funds. Annual dues 
are fifty cents a member. The work of the humane 
committee is to inspeet the police station, see that it is 
kept in sanitary condition, and the prisoners properly 
treated. The railroad commitice keeps a watchful eye 
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the honor of forming the first improvement association. 
Newton Center’s association claims to be older by a 
year than the Laurel Hill Association of Stockbridge. 
The latter organization was founded in 1853 through 
the efforts of Miss Mary Gross Hopkins, afterwards 
Mrs. J. Z. Goodrich, and was caused by overbearing the 
caustic comments of a summer visitor upon the untic 
unhygienie condition of the village and its undes 
bility from these causes as a summer residence. Miss 
Hopkins reported the itor’s remarks to her towns- 
people, and after a year’s agitation the Laurel Hill Asso- 
ciation of Stockbridge was formed, The first year $1,000 

was raised, 400 shade trees planted, the village green 
put in order and prizes offered for the longest and best 
strip of sidewalk. The offer of these prizes, together 
with a reward for the detection and punishment of any 
one caught destroying any of these improvements, had 
such a marvelous effect in arousing civic pride in the 
appearance of the village that interest in the associa* 

tion has never failed. The beauty of the 
village had much to do with the selec- 

2670. A vista of improved backyards in Dayton, Ohio. 

upon the stations and sees that they are as neat as pos- 
sible and the surroundings made attractive. The chil- 
dren’s auciliary is formed of eleven hundred school 
ehildren, who have pledged themselves to “work to- 

gether to make Montclair a happier place in which to 
live, by doing everything we can to make the town 
more healthful and beautiful.” The different classes 
from the school take charge of the flower-beds around 
the buildings, attend to the planting and keep them in 
order. All this fosters carly the love of attractive sur- 
roundings, engenders habits of neatness, and devel- 
ops local pride and patriotism. 

The committee for the preservation of natural beau- 
ties has much to keep it busy. Its members watch the 
fine trees of the town, and if any are splitting, the 
owners are notified to mend them. Dead trees are cut 
down, and the owners of unsightly fences are requested 
to remove them. The burning of hedge-rows is forbid- 
den, as it destroys the wild flowers and leads to forest 
fires. The duties of the committees for prevention of 
eruelty to children and animals are self-explanatory. 
They are auxiliary to the state association, and have 
full power to act. The park committee takes charge of 
any waste pieces of ground, generally at the intersec 
tion of roads, keeps them in order, and plants shrub- 
bery or makes flower-beds, as the case may be. 

Montclair boasts of the most humanely equipped jail 
in the state, with a separate apartment for women, and 

a sanitary and padded cell for the insane. The com- 
mittee for the prevention of cruelty to animals has 
placed the sign posts, “Please uncheck your horses 
going up this hill,” at the top and bottom of the moun- 
tain road. The paving of the plaza in front of the rail- 
way station is due to the efforts of the railway committee, 
which visited the officials at least once a month for 
three years before the work was undertaken. 

Newton Center and Stockbridge, Mass., contend for 

tion of the famous Lenox neighborhood, 
part of which pays taxes in Stockbridge. 
So pleased were the townspeople and 
summer visitors with the work of the as- 
sociation that it became necessary to ob- 
tain a state charter before the association 
could legally inherit the funds, parks and 
other gifts to the value of more than one 
hundred thousand dollars left in its 
charge. 

Bar Harbor, Maine, regards its im- 
provement association in the light of a 
commercial investment. The summer 
visitors demand that the village be kept 
clean and pretty, and they give liberally 
to the association. This association makes 
paths over the island and keeps them in 
repair. It also keeps patrols on these 
paths in summer to put out camp-fires, 
well knowing that if the forests are de- 
stroyed the charm of the island would be 
greatly lessened. 

The value of an improvement society’s 
work as a commercial investment is 
clearly perceived by Europeans. The 

Sehwarzwald Improvement Society of Germany num- 
bers 3,500 members, who are assessed an annual due 
of $1.25. This association was formed for the purpose 
of “making the Black Forest known and accessible to 
the public, of preserving and protecting ruins, of im- 
proving pleasure-grounds, erecting pavilions, towers, 
ete., and generally promoting intercourse.” There are 
thirty-nine sections in this immense association,each sec- 
tion working for its own interest after the manner of the 
American ward associations. Both the German and Eng- 
lish associations work to attract capital to their towns. 
River-sides are made into a continuous parkway through 
the town, paths are opened to points where beautiful 
views may be had, and cards in the hotels and public 
buildings draw visitors’ attention to these matters, and 
to the fact that comfortable seats will be found in these 
places. German children are urged to be polite to 
strangers, and in London the public schools bave or- 
ganized a League of Courtesy. English laws do not 
permit the pollution of streams by sewage or factory 
waste, and in Europe good roads and clean streets have 
for so long been a national and municipal concern that 
they are looked upon as a matter of course. In general, 
European associations are not obliged to consider these 
problems, but are free to turn their attention to the 
promotion of civie beauty in all its various forms. 

It is the leading men and women of each country who 
are promoting these associations. The society called 
Seapa, the mission of which is the checking of the abuse 
of public advertising, bas more than one thousand 
members enrolled, some of them members of Parlia- 
ment, The work of this notable society has attracted 
the favorable attention of almost every government in 
Europe. 

In America, the “National League of Improvement 
Associations ” was organized at Springfield, Ohio, Oct. 
10, 1900. It is now known as the “American League for 
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Civic Improvement.” The object of the organization, 
as stated in the constitution, “shall be to bring into 
communication for acquaintance and mutual helpfual- 
ness all organizations interested in the promotion of 

outdoor art, public beauty, town, village and neighbor- 
hood improvement.” The headquarters of the national 

organization are at Springtield, Ohio. 

As in Europe, the commercial possibilities of the work 
are beginning to appeal to the American business mau. 
Large owners of real estate and tenant houses are 
adopting as business methods some of the special fea- 
tures of improvement associations. Commercial clubs 
and boards of trade are awakening to the fact that a 
cleanly and beautiful city containing fine boulevards, 
riverside drives and parks, publig baths and swimming 
pools, is much of an inducement to new firms desir- 
ing to locate as is a cash bonus or good shipping 
facilities. Firms and good citizens seeking new loca- 
tions and finding these advantages are assured without 
further search that the schools will be good, the resi- 
dence district fine, and that a minimum of undesirable 
residents will be found. Nurserymen, florists and 
dealers in paint are the first to reap material benefit 
from the formation of these associations. Usually the 
first step in improving property is the planting of trees 
and flowers, then the house receives a coat of paint. It 
is an excellent idea for an improvement association to 
encourage floral shows, with prizes to schools and 
school children, for through the latter medium the in- 
fection of beautifying is carried into homes that can be 
reached no other way. 

These associations in no way interfere with the work 
of the city officers. Rather they supplement it by do- 
ing the things for which the town laws make no provi- 
sion. The officers of towns having one or more of these 
ASSO ions find the enforcement of laws made easier, 
and should a large sum be needed for necessary im- 
provements, they are likely to find an intelligent public 
knowledge upon the subject in place of the oftentimes 
exasperating stupidity. 

The results obtained from an active and prosperous 
association are manifold. These s eties make far better 
citizenship: they create an intelligent civic pride. They 
make possible practical civics in the publie schools. 
The commercial benefits of such work appeal to the lib- 
eral and progressive element among all business men. 

JEssiE M. Goop. 
The limitations of space do not allow an historical 

sketch of the various movements culminating in the 
organization of the American League for Civie Improve- 
ment, nor a list of the various periodicals which are de- 
voted partly or wholly to the work. A great work for 
village and civic improvement is done by general agen- 
cies as well as by the special societies devoted to the 
work. An analysis of these complex social forces is 
beyond the scope of this cyclopedia, but the following 
outline sent by Charles Mulford Robinson. author of 
“The Basis of Civie Improvement,’’ will be found very 
suggestive. The work outside the special societies may 
be roughly summarized as that done.—I. By committees 
(1) Of women’s clubs (a) local, (b) federated; (2) Of 
boards of trade, ete.; (3) Of real estate exchanges. II. 
By political organizations, in securing better officials. 
Ill. By the organizations of these officials, (1) ‘The 
American Society of Municipal Improvements, (2) The 
League of American Municipalities, (3) The State 
Leagues of Municipalities. IV. By corporations, (1) 
Model communities, (2) Improvement of home grounds, 
neighborhoods. V. By individuals (1) For private pro- 
fit, (2) Out of public spirit. Go HB: 

> 

VILLARSIA nymphoides is the plant described at 
p. 925 of this work as Limnanthemum nymphoides. The 
plant is probably to be referred to Limnanthemum pel- 
tatum, however. To the list of pictures add Gn. 48:1036 
and 48, p. 300. 

VIMINARIA (Latin, vimen, a slender twig or withe, 
alluding to the branches). Legumindse, A single spe- 
cies, an Australian shrub with rush-like stems and long, 
wiry “leafless” branches, i.e., the leaves for the most 
part reduced to long, filiform petioles, although at the 
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ends of the more vigorous or lower branches afew oval or 
lanceolate Ivs. are often found. The rather small flowers 
are pea-shaped, oraige-yellow and are produced in long, 
terminal racemes. Calyx-teeth short; petals on rather 
long claws; standard roundish; wings oblong, shorter 
than the standard; keel slightly curved, as long as the 
Wings; stamens free: ovary nearly sessile; style fili- 
form: pod oyveid-oblong, usually indebiscent: seeds 
1-2. 

denudata, Smith. The name Leafless Rush-broom las 
been proposed for this. Lealless yellow-fld. shrub, at- 
taining 10-20 ft., formerly cult. in European gereen- 
houses as a small tender shrub: lys. 3-8 in. lon pod 
2-8 lines long. Austral BoM. 100. Po a eh 
Offered in 8. Calif. F. W. Barcuay. 

VINCA (pervinea, old Latin name of Periwinkle, 
used by Pliny). A pocyndeew., A genus of 10 species 
including the common Periwinkle or Trailing Myrtle, 
Vinead minor, This is one of the commonest and best 
plants for covering the ground in deep shade, especially 
under trees and in cemeteries. It is a hardy trailing 
plant with shining evergreen foliage and blue, salver- 
shaped, 5-lobed fs. about an inch across, appearing in 
spring or early suminer. sa dense carpet to the 
exelusion of other herbs. s best in moist, half- 
shaded positions, but will grow in the deepest shade 
even in poor soil, especially if it be stony. It is a eapi- 
tal plant for clothing steep banks, covering rocks and 
carpeting groves, It can be planted successfully on a 
large scale any time from spring to fall during mild 
or rainy weather. It is propagated by division or by 
euttings, as seeds very rarely mature. The Periwinkle 
will live in city yards under trees where grass will 
not thrive. J. minor is the commonest and perhaps 
most variable species. Varieties with white, purple 
and double fls. are kept im most nurseries, as also a 
form with variegated foliage. 

Vinea major is larger in all its parts than the eom- 
mon Periwinkle and not so hard It is well known to 
florists. A variegated form of it is seen in nearly every 
veranda box in the country. 

VW. rosea is a tender plant of erect habit which is 
used chiefly for summer bedding. It grows about a foot 
high and has rosy purple or white fls. with or without a 
reddish eye, and often 2 in. across. The plants bloom 
continuously from the time they are set out until frost. 
It can be grown in large masses for publie parks with 
somewhat less expense than geraniums. Mr. Strom- 
back, head gardener of Lincoln Park, Chicago, has re- 
corded his experience with Vinea rosea in Florists’ Re- 
view 1:141 as follows: The seed is sown in Jan. or 
Feb. in flats of sandy soil in a temp. of 65°-70°.. When 
the seedlings show the second leaf, they are pricked 
out about an inch apart in trays of the same soil, and 
when the little plants have 5 or 6 lvs. they are potted 
into 2-in. rose pots, and later shifted to 3-in. pots. The 
majority are bedded out from the 3-in. pots. The soil 
of the bed should be a sandy loam if possible, and the 
plants will not do well in a very heavy soil. In bedding, 
set the plants about a foot apart. They require more 
water than a geranium, and when the bed is watered it 
should be given a good soaking and then left alone for 
afew days. The plants require no trimming. 
The amateur will find linea rosea a_ satisfactory 

window plant that can be grown with little trouble from 
seeds started as late as April, but of course such plants 
will not bloom as early as the bedding stock propagated 

in Jan. or Feb. V. vosea is the largest flowered Vinea, 
and it seeds freely. W. M. 

Vinca major and varieties are the most useful of the 

genus to the commercial florist. Some plants from 
2-inch or 38-inch pots should be planted out in May. 
They will make large plants by September. For decorat- 
ing purposes, some of these plants can be lifted and put 
in 5-inch pots and will winter in avery cool house. To 
obtain useful sized plants in 3-ineh pots the following 
spring for veranda, box and vases, cuttings should be 
put into sand end of September. The long trailing 
growths will give an abundance of material. Always 
make the eutting with two eyes, choosing neither the 
hard growth at base nor the very soft tips. They root 
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slowly but surely in about a month, and until February 
will do very well in a 2%-ineh pot. About the middle of 
February shake off the soil and give them a 3-inch pot, 
and they will make a fine growth by middle of May. In 
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dark purple fls.; aurea variegata, with golden variega- 
tion; caerulea, with single blue fis.; pléna, with double 
blue fis.; rosea, with single rosy fis.; purpurea pléna, 
with purple double fis. Gn. 50:1078. Some of these are 

2671. Vinca minor, the Common Periwinkle, or Running Myrtle. 

growing these trailing Vineas in pots the principal point 
to observe is never to let them want for water. 

WILuiaAM Scorr. 

Vinea is a genus of herbs or subshrubs, erect or pro- 
cumbent: lvs. opposite: fis. rather large, axillary, soli- 
tary; corolla salver-shaped, with a narrow throat which 
is pilose inside or thickened-calloused; stamens in- 
eluded above the middle of the tube; carpels 2, distinct; 
stigma annular, thick, viscid; ovules 6-many in each 
carpel, in 2 series: follicles 2, erect or divergent. The 
genus may be divided into 2 sections: 1. Pervinea, in 
which the anther-cells are short and divided by a wide 
connective; 2. Lochnera, in which the anther-cells are 

normal. J”. xvosea belongs to Section 2; the others men- 
tioned below are included in Section 1. 

INDEX. 

alba, 1, 4. 
argenten, 1. 
atropurpurea, 1. 

elegantissima,1,2. 
herbacea, 3. 
major, 2. 

purpurea, 1. 
reticulata, 2. 
rosea, 4. 

aurea, 2. minor, 1. variegata, 2. 
Bride, The, 1. oculata, 4, varius, 4. 
ecxerulea, 1. plena, 1. 

A. Trailing herbs, hardy or nearly so, only the short 
flowering stems ascending: fls, produced in spring 
or early summer, mostly blue or white. Luropean 
Species. 

B. Foliage evergreen. 

c. Lvs. corolla-lobes 
calyx glubrous. 

ovate or oblong-ovate: wedqe- 
shaped: 

1. minor, Linn. Common PreriwinkLe. Buivugz, Ron- 
NING or TRAILING MyrrLe. Fig. 2671. Hardy evergreen 
trailing herb, in all country gardens and running wild 
in cemeteries and shady places, the blue-fld. or typical 
form being commonest. Often called “Myrtle” but the 
classie myrtle is Myrtus communis. Very rarely pro- 
duces seed, but spreads freely by creeping sterile stems 
which root at y joint. Lys. ovate or oblong-ovate, 
glabrous and shining, barely 14s in. long: petiole very 

short, with 2 glands near the apex: ealyx-lobes lanceo- 
late, glabrous; corolla-lobes wedge-shaped, obtusely 
truneate. Eu. 

The following horticultural varieties are advertised in 
America: Var. alba, with single white fls.; alba pléna, 
with double white fls.; alba variegata, with single white 
fls. and variegated foliage; argentea variegata, with 
silvery variegation; atropurptrea compacta, with single 

Natural size. 

advertised without reference to I’. minor, as if they 
were good species, thus I’. cerulea and purpurea. V. 
elegantissima alba belongs here, also “The Bride,” a 
white variety with a pink center. 

cc, Lus. subcordute-ovate: corolla-lobes obovate: calyx 
ciliate, 

2. major, Linn. LARGER PERIWINKLE. Larger in all 
its parts than V. minor, not quite hardy north, and root- 
ing only at the tips of the sterile stems. Lys. broader 
below the middle than in }. minor, subcordate-ovate, 
often 2-3 in. long, ciliate; petiole with 2 glands near the 
apex: fls. blue; calyx-lobes narrowly linear, ciliate ; 
corolla-lobes obovate. Eu.—This species is much sub- 
ject to mealy bug. The va- 
riegated forms are popular 
for veranda boxes and 
hanging baskets. Some are 
blotched with yellow, oth- 
ers are margined. Here 
seem to belong V7. aurea 
marginata and Vy airea 
maculata, Hort. Ve major, 
vars, variegata and reticu- 
lata, are also advertised. 
Var. elegantissima, Hort., 
is a handsome form with 
lvs. bordered and blotched 
with yellowish white. It 
seems to be common with 
the florists, although it is 
rarely, if ever, advertised 

in American trade cata- 
logues. It is one of the 
best forms for vases for 
baskets and for decora- 
tion indoors, The sprays 
should be allowed to grow 
long, in order to develop 
their characteristics. Cut- 
tings should be struck 
early in the fall and if kept 
growing steadily will make 
satisfactory specimens in 
five-inch pots. Itisa good 
idea to plant this variety 
inthe front part of asunny 
greenhouse bench where 
the long sprays may reach down to the walk. As @ 
window-box plant it has the merit of withstanding 
considerable neglect. 

2672. Vinca rosea. 

(X nearly 1%). 
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BB. Foliage deciduous, or less evergreen, 

3. herbacea,Waldst. & Kit. HerBAcCKOUS PERIWINKLE. 

Hardy trailing herb, which generally loses its foliage in 
winter, sends up short flowering stems in spring, fol- 
lowed by sterile creeping stems which root at the tips. 
The fls. are purpler than in the common Periwinkle, 
later, and the corolla-lobes are narrower: Ilys, elliptical 
or lanceolate, margin revolute, ciliate; petiole with 2 
glands near the middle: calyx-lobes narrowly lanceo- 
late, ciliolate; corolla-lobes oblong-obovate, dimidiate. 
Eastern Eu., Asia Minor. B.M. 2002. B.R. 4:301. 

AA. Tender, erect subshrub (herb N.), with rosy or 
white fls. produced all summer, : 

4. rosea, Linn. Mapagascar PERIWINKLE. Fig. 2672. 
Tender, erect, everblooming plant, somewhat shrubby 
at the base, cosmopolitan in the tropies: Ivs. oblong, 
narrowed at base, veiny: petiole glandular at the base. 
fis. with a very small orifice, rosy purple or white, the 
latter with or without a reddish eye; ealyx-lobes linear, 
corolla-lobes dimidiate-obovate, mucronulate. Gn. 36, 
p. 455; 43, p. 389. V. 13:49; 16:49. B.M. 248. FLR 
1:141.—This is commonly called the “Madagasear Peri- 
winkle,” but V. rosea is probably not native to the Old 
World, while the only species of Vinea that is really na- 
tive to Madagascar, viz., 1. lancea, is not in eultiva- 
tion. The plant is sometimes called “Cape Periwinkle ” 
and “Old Maid.” The three main types should he 
known as J. rosea, IV. rosea, var. alba, and WV. rosea, 
var. oculata, the latter being a white Hower with pink 
or red center. As a matter of fact, these appear in 
American catalogues as I. alba, Ve. alba pura, Vy alba 
nova, WV. oculata and WV. varius, the latter being a trade 
name for seed of mixed varieties. W.M. 

Plant or Cruel 
Vineetoricum acumina- 

Cynanchum ucuminatifo- 

VINCETOXICUM. The Mosquito 
Plant, known in the trade as 
tum and VL Japonicum, is 
lium, which see. 

VINE-CACTUS. Fouquieria splendens. 

Clianthus. VINE, GLORY. 

VINE PEACH. See under Cucumis Melo. 

VINE, PIPE. Aristolochia Sipho. 

VINE, SILK. See Periploca Greeea. 

VINE, WONGA WONGA. Zecomu australis. 

VINES. In horticultural parlance, a vine is a weak- 
stemmed, more or less tall-growing plant that needs to 
have the support of some rigid object to hold it above 
the earth. Many plants that are grown for their eco- 
nomic uses are vines, although they are ordinarily not 
so classified in horticultural works; for example, some 
of the beans, the hop and the sweet potato plant. When 
vines are mentioned in horticultural writings, plants 
that are used for ornament are commonly understood. 
In general literature the term “vine,” when used spe- 
cifically, designates the grape. Sometimes vegetable- 
gardeners, when speaking of vines, mean cucurbita- 
ceous plants, as melons, cucumbers and squashes 

Vines belong to many natural orders and represent 
very many types of plant beauty. The larger part of 
them are useful in horticultural operations as screens 
for covering unsightly objects or for shading verandas 
and summer houses. Many of them are shrubs,the plant 
body being woody and persisting year after year; others 
are perennial herbs, dying to the ground but the root 
persisting from year to year, as some dioscoreas; others 
are true annual herbs, as morning-glories. Some of 
them are valued chiefly for foliage, as the Virginia 

creeper, Japanese ivy, grapes and the true or English 
ivy; others are prized largely for their flowers, as morn- 
ing-glories, moonflowers and scarlet runners. Vines 
represent all degrees of hardiness or tenderness; they 
are also of various heights and differ in rapidity of 
growth; therefore it is impossible to make a list of vines 
that shall apply to the whole country. 
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Vines are really climbing plants. They get up in the 
world in three general Ways: by serambling or clam- 
bering over other plants without any special devices 
for aiding them in the ascent; by twining about the 
support, by ascending by means of special organs, as 
roots or tendrils. The larger number of cultivated 
climbing plants belong to the last two categories. 
However, there are many useful climbers amongst 
the seramblers, as, for exmnple, some of the Jong- 
stenmed roses. These plants usually have to be tied to 
a support unless they are allowed to ramble at will over 
some expanded surface, as the top of a bush or a broad 
stone wall. 

Each species of twining plant has its own direction of 
winding about the support, and the species follows this 
direction under all ordinary cireamstances. Some of 
them, as the hops, wind about the support in the direc- 

2673. Hop (Humulus Japon- 
icus), twining from the 
observer’s right to his 

left, or with the sun. 

2674. Morning-glory, twining 

from the observer’s left 
to his right, or against 

the sun. 

tion of the movement of the sun, or from the observer’s 
right to his left. Fig. 2673. Others, as the morning 
glory, twine in a direction opposed to the daily move- 
ment of the sun, or from the observer’s left to his right. 
Fig. 2674. The constaney of these directions of climb- 
ing was observed long ago. It is interesting to know 
that Paul Dudley, Chief Justice of Massachusetts, 
made this observation as long ago as 1724 and reported 
it to the Royal Philosophical Society. A full discussion 
of this and related topies concerning climbing plants 
may be found in Darwin’s book, “The Movements and 
Habits of Climbing Plants.” 

The special organs by means of which plants climh are 
of many kinds. In general they may be referred to three 
general categoric roots, as the trumpet creeper and 
ivie coiling petioles or leaf-stalks, as the vlematis 
(Fig. 487) and the nasturtium; tendrils. The tendrils 
are of various morphological origin. Some of them, as 
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of the grape, are modified branches or stems; others, 
as those of the pea and cobewa, are modified leaflets; still 
others, as in some species of Jathyrus, are modified stip- 
ules. True tendrils are always definitely arranged with 
reference to the position of the leaves. The young ex- 
tended tendril usually swings about in a circle or ellipse, 
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its end being somewhat bent or coiled. When this end 

2675. The coiling of tendrils; a shows the tendril hooks 

ready to grasp asupport; b, shows the coiling of the 

tendril-branches and the straight or not-coiled spaces 

where the direction of the coil is reversed. Cassa- 
banana (Sicana). 

strikes a support it fastens itself securely, and then the 
plant is drawn to the support or held to it by the coiling 
of the tendril. This coil also serves as a spring whereby 
the plant is held to its support during winds. The con- 
tinuous coiling of the tendril in one direction would 
twist the tendril in two; therefore, tendrils usually coil 
in more than one direction, one part of the length being 
coiled from right to left and another part from left to 
right. Some of these phenomena may be seen in Fig. 
2675, which represents the tendrils of one of the Cucur- 
bitacee. All members of this family, as cucumbers, 
melons, pumpkins and wild balsam apple, are excellent 
subjects on which to observe these phenomena. 

Of the very many vines that may be used with good 
results in the open air in the North the following are 
common and therefore to be commended. Many green- 
house vines can also be used in the open during the 
summer, but these are not included in the present list. 

AA. Lop shrubby. 

Ampelopsis quinquefolia, Virginia creeper. Figs. 80, 
1866. The best single vine for covering buildings and 
arbors, since it is perfectly hardy and thrives under 
many conditions. Plants should be selected from vines 
of known habit, as some individuals cling much better 
than others. 
Ampelopsis tricuspidata (A. Veitehi). Fig. 2676; 

also Fig. 81, Vol. I. A neater and handsomer vine than 
the Virginia creeper, clinging closer, but it is often in- 
jured by winter in exposed places, especially when 
young. It is best adapted to stone and brick buildings. 

Clematis of various specie C, paniculata and C. 
Virginiana are best for general use. 
Tecoma radicans, trumpet creeper. 
Vitis or grapes of various species. The wild species 

are preferable. Fig. 2677. 
Hedera Helix, true ivy. Fig. 1023. The English ivy 

does not endure the bright sun of northern winters. 
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Hardy in middle states, and often does well on the north 
side of buildings farther north. 

Actinidia arguta. Fig. 29. 
vines. 

Akebia quinata, Figs. 56,57. Graceful and pretty. 
Lonicera sempervirens, L. flava and other honey- 

suckles. L. Japonica (or L. Halliana) is half evergreen 
in the North and is popular. 

Aristolochia macrophylla, Dutchinan’s pipe. Figs. 
138-140. A robust grower, with enormous leaves. Use- 
ful for covering verandas and arbors. 

One of the best arbor 

Celastrus scandens, waxwork or false bittersweet. 
Wistaria Sinensis and W. speciosa. Figs. 2475, 

2476. 

AA. Top dying to the ground, or nearly so, in winter, 
Some are annuals, 

Menispermum Canadense, moonseed. A small but 
attractive native twiner useful for wild gardens. 
Humulus Lupulus and H. Japonicus. The former is 

the common perennial hop; the latter is a sturdy and 
useful anuual. 

Dioscorea divaricata, yam, Chinese potato, cinnamon 
vine. The large, deep-seated tuberous roots withstand 
freezing. Climbs high, but does not produce foliage 
enough to cover unsightly objects. Dioscorea villosa is 
asmiull but handsome native species 

Pueraria Thunbergiana (known also as Dolichos Ja- 
ponicus), while not yet common, deserves to he better 
known. It is an herbaceous perennial in the North, but 
makes a woody top in the South. Very vigorous grower. 

Phaseolus multiflorus, searlet runner bean, Dutch 
case-knife bean. Red- and white-fld. varieties. Peren- 
nial in the South. Tender. 
Ipomea, various species. Moonflowers and morning- 

glories belong here. Some are perennials far south; all 
useful and interesting. Tender. 

Tropeolum majus, nasturtiam. Tender annual. 
T. peregrinum, canary-bird flower. Tender annual. 
Lathyrus odoratus, sweet pea. Hardy annual. 
Thunbergia alata. Tender annual. 
Dolichos Lablab, hyacinth bean. Tender annual. 
Cardiospermum Halicacabum, balloon vine. Tender 

annual, 
Adlumia cirrhosa, Allegheny vine. 
Cobeu scandens. Tender. i. 38 

Vines for the South. I. Decipvovus. Ampelopsis tri- 
cuspidata and quinquefolia are exceedingly popular for 
covering brick walls, stumps, or dead trees. Being de- 
ciduous, they are free from the objection of evergreen 
ivies, whose foliage often accumulates dust and is a harbor 
for sparrows’ nests. A. arborea retains its black ber- 
ries all winter; the form with variegated foliage is most 
desirable.— Berchemia scandens has small, greenish 
flowers; not showy, but of rapid growth in moist soil. 
—Celastrus scandens is desirable for its orange-colored 

Tender perennial. 

2676. Ampelopsis tricuspidata on a stone building. 

capsules and searlet seeds, which are retained during a 
part of the winter.—Centrosema Virginianum, a twin- 
ing herb, is a very desirable small vine. The large, 
pea-shaped lavender flowers are produced from May 
until autumn.—Clematis. The best native species are 
C. crispa, with dark bluish purple campanulate flowers, 
C. coccinea with searlet campanulate flowers, and C. 
holosericea, conspicuous for the silky plumose tails of 
the akenes. All these are herbaceous and lose their 
stems during winter. Of the hybrid garden varieties 
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which retain their stems there are only a few that ean 
stand the long, dry summers of the middle South. The 
most resistant are C. Jachmani, Pairy Queen, Henryl, 

lunuginosa, Otto Frabel. Duchess of Edinburgh, veli- 
tina, but all should be plauted where free from the direct 
glare of the afternoon sun.—Decwmaria barbara, a tall 
climber usually found in rich moist bottoms and bear- 
ing numerous fragrant white flowers, is a very showy 

plant.—Lyciwm Barbarian is trequently used for tre 
lises; the red berries, which are retained during winter, 
are its main attraction. — Pussiflora tnearnata is often 

a troublesome weed in newly cultivated lands, but its 

flowers are remarkably showy and the lemon-like fruits, 
called may-pops south, are edible, the seeds being coated 
with a mucilaginous acidulated pulp. 2B. dite las very 
small greenish yellow flowers and also a very small, 

purple-colored fruit. — Periplocn Greeca is of exceedingly 
rapid growth, and when covered in spring with myriads 
ot flowers is an attractive plant for trellises or rustie 
summmer-houses.—Pueraria Lhunbergiana is a most 
vigorous climber, a single plant frequently 
eovering an enormous The pea- pace, 

shaped flowers appear in spring, are of a mae: 
violet color and very fragrant. No better 
plant can be found for covering a large 
space in a short time. It is excellent for 
eovering dead trees,— Tecoma grandiflora 
is one of the best exotie 
very large and showy orange-red flowers, —Z 
which are produced from spring until 
autumn. It can be trained with a single 
stem if supported for a few years. Sev- Pea eS 
eral forms differ only in the size and Fiat Mees 
color of the flowers, as coccinea, deeper wi = 
red: speciosaflora, yellowish: hybrida, : = 
blood-red. The native species, 7. radicans, 
is frequently considered a nuisance south 
in cultivated fields, but when trained to a 
pillar or frame few of our native climbers 
are as desirable.— Wistarias. Al- 
though the Japanese species fre- 
quently produces elusters more 
than a yard in length, the Chin- 
ese species is the favorite, being 
cultivated in purple, white and 
double forms. The double flow- 
ers are very full and of a beauti- 
ful shape, but the variety is un- 
fortunately a shy bloomer. Our 
native species, W. speciosa, is 
superseded by an improved Eu- 
ropean form. Var. magnifica has 
flowers of a light lavender-blue, 
which are produced at intervals 
during the summer. Its growth 
is unusually vigorous. 

Tl. EVERGREEN. Ahkebia lo- 
bata, with its large leaflets in 3’s, 
yields an abundance of bananu- 
shaped mucilaginous fruit, found 
in the markets of Japan, but 
here considered of indifferent 
value. A very robust climber. 
The “five-leaved akebia,” <A. 
quinata, is one of the most valu- 
able rapid-growing climbers, — 
Bignonia capreolata, or Cross 
Vine, is found in rich woodlands: 
flowers brown-red, with yellow 
throat: blooms in spring.—Clematis paniculata is al- 
most an evergreen, as it retains its foliage nearly all 
winter. Flowers are produced in the greatest profu- 
sion during midsummer and are very fragrant. One of 
the most desirable climbers. — Coceulus Carolinus 
twines toa height of 10-15 feet. When covered during 
winter with a profusion of coral-red berries there is 10 
climber that is more graceful. Once known, in higher 
latitudes it would prove to be one of the most attractive 
greenhouse plants.— Hleagnus pungens, var. refleca, 
or Japan oleaster, in good soil frequently makes a 
growth of 8 to 10 feet. The brownish bark contrasts 
well with the bright green and silvery reflexed leaves, 
while the clove-shaped flowers are very fragrant. Ex 

climbers, with LEE 

much longer period 
than the type, and 

when cultivated in 
2 cool greenhouse 
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cellent for covering arbors.— Ficus pumila, although 
considered w tender exotic plant, has withstood severe 
cold weather and is very desirable for covering brick 
work, especially near the soil.— Gelsemium sempervi- 
rens, the Carolina yellow 
jasmine, is the glory of 
southern woods in spring, 
when plants climbing 
upon lofty trees are cov- 
ered with myriads of gol- 
den yellow funnel-shaped 
flowers that are exceed- 
ingly fragrant. The form 
with double flowers bas 
the additional merit of 
blooming during a 

2677. 

A grape-vine arbor. 

flowers are produced during winter.—ZHedera, Of the 

many varieties of this genus there are few of the 
variegated -leaved that stand the southern summers, 
but the Jrish and Algerian, the latter with unusually 
large leaves, are hardy and desirable. — Jasminum 
nudiflorum expands its bright yellow flowers in late 
winter and is valued as the earliest harbinger of 
spring; it is frequently used as a hedge plant when 
supported by a wire. J. officinale has white flowers 
during April and May. J. Reevesi and J. humile, 
with yellow flowers borne in stmmmer and antumn, are 
great favorites.—Aadsiura Japonica is valued chiefly 
for the reddisb tint of its autumn foliage. The small 
white flowers are rather inconspicuous. — Lonicera. 
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The following native species are all desirable; viz., D. 
sempervirens, with scarlet and orange flowers, and L. 
flava, with bilabiate buft-yellow flowers. In many sec- 
tions of the South are found large patches of the exotic 
species, L. Japonica, vars. flecuosa, Chinensis aid Hal- 
liana; these are frequently troublesome, as they choke 
out surrounding plants. Its Var. aureo-reticulata, with 
its attractive foliage, and L. Periclymenum,var. Belgica, 
which yields a continuous crop of pink and buff flow- 
ers, are the most valuable of the exotic sorts. —Jpo- 
mea. L[. Bonariensis (Sellowii) and Leari are the best 
of the tuberous section, the roots remaining sound dur- 
ing winter if slightly covered with litter. J. pandu- 
rata, known south as Indian bread, is frequently found 
in large quantities in newly cleared rich oakwood lands, 
the tubers often weighing 10 to 15 pounds. It is very 
showy with its large white flowers and purple inner 
tube.— Pussiflora. Both Are-en-ciel, with flowers com- 
bining white, citron and blue, and Constance Elliott, 
with pure white flowers, are perfectly hardy and pro- 
fuse bloomers. — Roses. Of the climbing varieties there 
is a great profusion. Most varieties are either perfect 
evergreens or retain their foliage nearly all winter. 
The White and Yellow Banksias are wonderfully attrac- 
tive in early spring when laden with innumerable small 
violet-scented flowers, while the climbing Tea, China, 
Noisette and Bourbon yield a profusion of variously 
colored flowers from early spring until winter. The 
Wiehuraiana section will hardly become popular, as 
plants bloom only in spring, while the Cherokee and Ma- 
cartney are still used for making evergreen hedges. — 
Smilur, Of the many species growing south, the 8S. 
luurifolia is highly valued for its large, shiny leaves; 
it is of great decorative value for ornamenting ball. 
rooms. Other kinds are desirable both for leaves and 
berries. — Trachelospermum jasminoides is an_ excel- 
lent white-flowering climber. The variegated form 
does not grow as tall, but its foliage becomes beauti- 
fully tinted with gold and red in fall. 

Ill. Hatr-Harpy Cumperrs. During the summer, 
southern homes are frequently adorned with a class of 
climbers that farther north are suitable only for green- 
house culture. Some of the best are mentioned below: 
The Antigonon, Aristolochia and Tecoma here men- 

tioned will stand the winter if the soil is covered with 
a coat of straw or leaves. The stem dies down in fall, 
but the new growth appears vigorously in spring. The 
others need greenhouse protection north of Savannah, 
Ga. Antigonon leptopus. Flowers in long racemes of 
a beautiful pink color and produced from June until 
frost.— Aristolochia elegans. This blooms profusely 
from July until frost. The flowers are tubular, but the 
limb is perfectly flat and curiously marked and laced with 
purplish maroon.— Bignonia, B. venusta is at home in 
the extreme South. It is a gorgeous climber. In early 
spring or even as early as February it is covered with 

large bunches of bright orange-ecolored flowers. B. 
speciosa will stand the winters of southern Georgia and 
produces its purplish colored flowers in early spring. — 
Bougainvillea glabra, var. Sanderiana, Those who 
have seen this plant in Florida when in full bloom must 
agree that it is not surpassed by any other climber. 
The brillianey of the climber is beyond description. 
Hardy south of Jacksonville.— Tecoma Capensis, Flow- 
ers in clusters of a beautiful orange-red color. Hardy 
as far as Savannah. Pp. J. BerceMans. 
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Vines for Conservatories or Greenhouses. Flowering 
vines and climbers, when skilfully trained over the 

roofs, supports and sides of conservatories and other 
plant houses, add greatly to the attractiveness of such 

places. From the number of vines in cultivation good 
choice may be had both for cool or warm houses, and 

to suit every aspect, as well as for flowering at all sea- 
sons. Annual, bulbous and tuberous-rooted vines may 
he grown in pots or small tubs, but permanent hard- 
wooded flowering vines must have ample root om. 
However, in some cases, as with the strong-growing 
bignonias and thunhbergias, the root space must he 

limited, or there will be an immense growth at the 
expense of flowers. ; 

When possible, the strongest growing vines may be 

planted under the greenhouse stages and the stems and 
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branches trained up from the back to the sides and 
roof. In most modern greenhouses, however, the space 
underneath the plant sti ages is taken up by the heating 
pipes. To overcome this difficulty boxes made of one- 
inch eypress 5 feet long, 14 feet wide and 1 foot deep 
are very suitable. These should be well drained, 
painted olive-green, and placed in convenient positions 
on the plant stages. In planting young vines the soil 

2678. Vines—Ipomcea Leari (<4). 

should be broken and not sifted; neither should the 
boxes be filled with soil at the time of planting, but the 
vine should be planted in a central mound and the box 
gradually filled as the plant grows. This practice is 
stimulating to the vines and tends to maintain the de- 
sirable qualities of the soil. Most vines may be trained 
on wires, which should be either galvanized or copper 
and of suflicient strength to support heavy vines. The 
wires should be spaced not more than 1 foot apart, and 
fastened in a horizontal position. The space between 
the wires and glass should be not less than 18 inches or 
the vines may freeze in winter. 
Some judicious thinning of the growth is generally 

necessary in order that the vines may receive sufficient 
light and air. The vines should not be tied in too closely, 
but allowed their natural habit of growth as far as pos- 
sible in order to obtain the best effects. 

A few of the most desirable kinds for conservatory 
and cool greenhouse follow, detailed culture of which 
may be found under their respective headings in this 
work. Lapageria albu and rosea, producing bell-shaped 
wax flowers of exquisite beauty, are well adapted for 
the back wall or north side. Their worst enemies are 
snails, which eat the young stems as soon as they push 
through the soil. Tecoma jasminoides, a strong-grow- 
ing vine, produces clusters of jasmine-like flowers. 
Luculia gqratissima makes one of the rarest and most 

beautiful coolhouse trellis plants. The cymes of rose- 
colored or pink flowers are produced in the greatest 
profusion during the early winter months. Its worst 
enemy is menly bug. Dipladenias are excellent sum- 
mer-fowering, tuberous-rooted vines, and their gorgeous 
flowers well repay the attention given them. Ficus pu- 
mila is an exeellent subject for covering walls, either 
in cool or warm houses. Solinium jasminoides is a 
strong-growing vine producing clusters of jasmine-like 
flowers of white or lilae colors. The well-known Mare- 
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ehal Niel rose, the Cherokee rose (#. Siniea) and the 
Banksian rose, AR. Banksiwe, are all excellent as con- 
servatory and cool greenhouse climbers. 
The following are among the choicest for warm house 

eulture: Allamaunda Schottii and A. Hendersoni are 
perhaps the best of the allamandas. They have no in 
sect enemies and are of easy culture. Among aristo- 
lochias, A. elegans is the choicest, though A. ornitho- 
cephalus and A. labiosa are curious. Bougainevillioa 
speciosa and glabra are handsome stove climbers, and 

should be included in every collection. They are of 
easy culture and will flower profusely if given a light, 
warm position. Clerodendron Lhomsone is perhaps too 

well known to require any comment. It should be in 
every collection. Thunbergia laurifolia is one of the 

handsomest of the thunbergias. It should be grown 
where it will be somewhat shaded during the warmer 
parts of the day, as the petals are so delicate that they 
fade quickly. Among passifloras the scarlet-flowered 
P. racemosa is excellent; also P. alato-cerulea. Their 
worst enemy is mealy bug. Hoyas, Stephanotis and 
Plumbago Capensis are all good. Pothos celatocaulis, 
sometimes catalogued as Maregravia paradora, is a 
good plant for climbing trunks of palms or tree ferns 
or damp walls. Cissus discolor and Asparagus plu- 
mosus are both excellent for training up the supports 
of plant houses. Solanum Wendlaundii is one of the 
best and showiest vines. Epwarp J. CANNING. 

Vines for Southern California. The following list of 
vines for this seetion places them very nearly in their 
proper order as far as popular demand is concerned. 
One much-used vine, the ivy geranium, is purposely 
omitted for lack of knowledge as to its proper place in 
the list, the demand for this vine being somewhat 
spasmodic, The ivy geranium, being hardy here, is 
used fora great variety of purposes, as hanging bas- 
kets, hedges, and for climbing up the sides and on 
the roof of a house. Passifloras are unpopular here by 
reason of the numerous caterpillars that infest them at 
certain times of the year. Of this list Solanum Wend- 
landii is probably the most tender, with the bougain- 
villeas a close second. For the covering of unsightly 
objects in the least possible time, Jpomea Leari (Fig. 
2678) easily takes first place and the loniceras will rank 
next. Several species of jasmines are worthy of men- 
tion, but space forbids, as the list could easily be ex- 
tended to 10) or more. Vines occupy an important 
place in the horticulture of southern California, as in 
other warm and sunny countries. 

Bougainvillea, all species; Bignonia venusta; Sola- 
num Wendlandii; Lonicera, several species; JIpomaa 
Leari, Fig. 2678; Tecoma Ricasoliana; Jusmimian gran- 

diflorum; Bignonia Tweediana; Solanum Seaforthia- 
num, var. azureum,; Wistaria Sinensis; Wistaria Si- 
nensis, var. alba; Solanum jasminoides; Tecoma gran- 
diflora; Tecoma jasminoides ; Phaseolus Caracalla; 
Tecoma filicifolia; Hardenbergia monophylla; Hard- 
enbergia Comptoniana ; Mandevilla suaveolens, Fig. 
2679; Hoya carnosa; Clianthus puniceus; Akebia 
quinata; Kennedya nigricans ; Muehtlenbeckia com- 
plera; Physianthus albens; Various tacsonias; Figs. 

2457, 2458, 2680. Ernest BRAUNTON. 

Vines for Middle California.—The number of species 
of climbing plants cultivated in California for oria- 
menting town and country homes is large, but on ac- 
count of the newness of the country and the recentness 
of introduction of many of them, few species are com- 
monly seen. In middle California (taking the San Fran- 
cisco neighborhood as a center) the following are most 

extensively grown as a covering for porches, arbors and 
houses: (1) Ampelopsis tricuspidata,(2) Rosa Ban: SUE 
and other species, (3) Clematis SJuckmaut and other 
varieties, (4) wistarias, (5) taecsonias and passifloras, 

(6) Lonieera Japonica, var. Halliana, 
For house adornment the tacsonias are not to be rec- 

ommended, on account of their rampant and dense 
growth, which tends to keep the building damp and cold 

in winter. The Lady Banks rose is a general favorite 

on account of its evergreen habit and the abundance of 
blossoms which it produces in spring. Wistaria Chi- 
nensis is an old and well-tried friend. In spite of a 
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somewhat untidy habit of growth wid need of yearly 
training and trimming, it is probably as much loved in 
California as in its native land, Japan, on account of 
the exuberant, lavish freedom with which it showers its 
Wealth upon us in the form of immense trusses of fra- 
grant flowers. Hall’s Honeysuckle has such fragrant 
blossoms, is so easily reproduced by cuttings and 
blooms so freely and for such a long period, that it is 

more conmonly grown in country places than perhaps 
any other vine. 

The following lists are not intended to he complete, 
but rather suggestive; they are believed to include all 
the species generally grown in middle California. They 
are thrown into special-purpose groups. : 

Section 1.— For houses and places where dense growth 
would be objectionable, This list does not inelude all 
the species at present grown in such places, as several 
that are frequently so grown have proved unsatisfac- 
tory. 
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2679. Mandevilla suaveolens. 

A. Lall, suitable for covering the side of a house. 

B. Hardy. 

Jasminum grandiflorum, 
Jasminum humile, 
Jasminum nudiflorum, 
Jasminum officinale, 
Kennedya rubieunda, 
Lantana Cama ‘i 3 

AKebia quins 
Ampelopsis heteroph 
Ampelopsis quinguefolia. 

Fig. 80. 
Ampelopsis quinquefolia, var. 
Engelmanni. uv. Fig. ; 

Ampelopsis trieuspidata. Lonicera Capritolium. Fig. 
i 81, ¢ 1316. 

sofera (consult Lonicera Japonica, var. Hal- 
liana. Fig. 1314 

Lonicera Japonica, var. 
aureo-reticulata. 

Fig. 250. Lonicera Periclymenun. Fig. 

Clematis Henryi. Fig. 488 1315. ; 
Clematis Jackmani. Fig. Mandevilla suaveolens. Fig. 

489. 2679. 
Clematis kermesina, Maurandia Barelaiana, 
Clematis montana, Maurandia erubescens. 
Clematis panicula Maurandia scandens. Fig. 

485, 486 1378. 
Dolichos “ignosus, Melothria punctata, 
Gelsemium sempervirens, Periploca Gren 
Holbellia latifolia, Plumbago Capensis. rig. 

Ipomcea Bona-nox. Fig. 1170. 1860. : 

Ipomcea Mexicana, Rosa Banksiee, 

Figs. 
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Rosa lwvigata. Figs. 2166 
2167. 

Rosa, various species, 
Solanum jasminoides, 
vuntonia hexaphylla. 

2395, 

Tecoma grandiflora, 
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Tecoma jasminoides, 
Tecoma Thunbergii, 
Tecoma radicans, 
Wistaria Chinensis, 

Wistaria multijuga. 

BB. Tender. 

Allamanda Hendersonii. Fig. 

Antigonon leptopus, 
Bignonia venusta. Fig. 235. 
Bignonia speciosa, 
Bougainville#a glabra. Fig. 

249. 
Bougainvillea glabra, var. 

Sanderiana, 
Bougainvillwa spectabili 
Bougainvillaa spectabi 

var. lateritia. 

Buddleia Madagascariensis, 
Eccrem¢ aber, 
Helovropinm Peruvianum. 

Fig. 
Hoya ¢ Seas 
Lapageria rosea. Fig. 1240. 
Lapageria rosea, var. alba, 
Phaseolus Carracalla, 
Solanum Weudlandii. 

2342. 
Tecoma australis. 

Fig. 

Low-growing climbers suitable for planting along a 
fence or 

against @ house. 

B. 

Asparagus medeoloides. Fig. 
59 52: 

Clianthus punicens, 
Convolvulus 
purpuratus, 

Convolvulus macrostegius, 
Ipomea purpurea. 
Ipomoea Quamoclit. 1166. 
Jasminum humile, 
Lantana Camara. Fig. 1239. 

BB. 

Asparagus lucidus, 
Asparagus plumosus, 
Asparagus plumosus, var. 

tenuissimus. Fig. 156. 
AS paragus Sprengeri. Fig. 

153, 
Fieus aca: 

wall or the base of a tree, or for 

luteolus, var. 

Fig. 1167. 
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Hardy. 

Lathyrus latifolius. Fig. 1243. 
Li ithyrus odoratns, 

) ris 
Maurandia Bare laiana, 
Muehlenbeckia complexa, 
Pelargonium peltatum. Fig. 

1702 
Swainsona galegifolia, 
Vinea major. 

Tender. 

Heliotropium Peruvianum. 
Fig. lus. 

plengens: 

Manettia bicolpr: Fig. 1359. 
Pereskia aculeata, 
Russellia juncea, 
Tropsolum Canariense. 

2630. Tacsonia manicata (14). 

Section 2. For arbors, porches and trellises where a 
dense and rapid growth is desirable. 

A. Hardy. 

B. Mvergreen, 

Cobewea scandens. Fig. 502. 
Ipomoma Leari. Fig. 2678 
Passiflora cxrulea. Fig. 1653. 

Pelargonium pelHtatum. 
1702 

Tacsonia mixta, 
Tacsonia molli sima. 

Fig. 
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BB. Deciduous. 

Pueraria Thunbergiana. 

AA. Tender 

Passiflora alato-cxrulea, Tacsonia maniecata. Fig, 
Tacsonia Exoniensis, 2080. 

Tacsonia Van Volxemii. 

3. For tree-trunks, wisightly poles, ete.—For such 
places the English ivy, Hedera Helir, is one of the 
very best plants; it can be used with advantage to 
cover the trunks of eucalypts and to prevent the un- 
sightly shedding of the bark without injury to the tree. 
The English ivy seems to be thoroughly at home in the 
coast climate of middle California. Clematis montana 
can be used with good effect to climb up among the 
branches of Cupressus sempervirens or Chamacyparis 
Lawsoniana, against the dark foliage of which the 
white flowers of the Clematis contrast beautifully. 
Roses are often treated in the same manner. Ampelop- 
sis quinguefolia is sometimes made to climb a rugged 
old specimen of Cordyline australis, and, often reach- 
ing the tufts of leaves which crown tbe short branches 
of the latter, the young lianas of the creeper hang 
down in beautiful festoons. In Golden Gate Park. Zue- 
sonia Hroniensis has been allowed to wander at will 
over the rounded heads of live oaks (Quercus agrifo- 
lia), QL. mollissima is sometimes used in the same 
way. 

4. For slopes, retaining walls and banks of creeks. 
—For long, sloping banks nothing has yet been found 
more effective than English ivy, which withstands the 
dryness of a warm southern exposure without irriga- 
tion. Pelargonium peltatum, Tropwolum majus, Junip- 
erus Chinensis, var. procumbens, and J. Sabina, var. 
prostrata, are also used satisfactorily. 

Along the banks of creeks, Senecio mikanioides 
(here called German ivy), Vinea major and Zebrina 
pendula are frequently used, growing with the great- 
est luxuriance. The German ivy has escaped from 
these special situations and has established itself as 
a denizen in several places, 

For low retaining walls and fences, 
English ivy is sometimes used, but is 
not nearly as effective as the following, 
all of which are met with: 

Fieus pumila, 
Fragaria Californica, 
Fragaria Chiloensis 
Fragaria Indica, 
Fuchsia procumbens, 
Linaria Cymbalaria, 
Lotus Bertholetii, 
Mahernia glabrata, 
Pelargonium peltatum, 
Sollya heterophylla, 
Tropwolum majus. 

Of the above, Pelargonium peltatum 
is by far the most satisfactory and most 
freely used; in fact, it may be consid- 
ered one of the characteristic features 
of gardening in middle California. 

5. For fences.—Vines are frequently 
used to form live hed by planting 

them thickly alongside a fence. The favorites for such 
situations are Rosa lievigata, Muehlenbeckia complera, 
Lycium Richii, Pelargonium pettatum, the hardy tae- 
sonias and Solanum jasminoides. Convolvulus pur 
puratus and C. mucrostegius can also be used to ad- 
vantage in this way, and even Zropwolum majus is 
sometimes requisitioned for the purpose. 

For 6- or 8-foot woven wire fences, around tennis- 
courts, ete., nothing has been found more satisfactory 
than the delicate tracery of Kecremocarpus seaber and 
the maurandias; Trop@olum Canariense may also be 
used, but is less satisfactory because an annual and 
requiring a shady place. Tpomea purpurea and I. 
Quamoclit may also be used for this purpose. 

JosEPH Burtt Davy 

VINICULTURE. Wine-making and the subjects as- 
sociated therewith. The subject is not primarily horti- 
cultural. It is essentially manufacture. The growing 

of the grapes is Vitic ulture, See Grape and Vitis. 
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VIOLA (classical name). Violdcew. Viotet. There 
are probably 150 species of Violets. They are widely 
distributed perennial or rarely annual herbs (or even 
subshrubs) with interesting irregular flowers on 1- or 
2-flowered axillary peduncles. They are plants of the 
northern and southern temperate zones. About 40 spe- 
cies are native to North America north of Mexico. The 
flowers are 5-merous as to envelopes and stamens: 

sepals all similar, persistent with the fruit: corolla 
irregular, the lower petal spurred, the others similar 
but usually not alike ; stamens short and ineluded, the 
anthers more or less coherent and two of them with an 
appendage projecting into the spur: fr. a capsule, 
83-valved, with several to many globular seeds. Some 
of the species (particularly the common eastern WV. pal- 
mata) have cleistogamous flowers, which are borne at 
the base of the plant (often under the mold) and are 
pollinated in the bud. The structure of the corolla of 
the Violet is shown in Fig. 2681. In Fig. 2682, repre- 
senting the same species, the cleistogamous flowers are 
shown ata a. 
Three species of Viola are well known in gardens. 

The Common Sweet Violet is V. odorata. From this 
the florists’ Violet, in many forms, has been evolved. 
The Par is IV. tricolor, See Pansy. The Horned or 
Buttertly Violet is . cornuta. These are all European 
species, and are now considerably modified by cultiva- 
tion. 
Many of the native Violas are offered by dealers in 

hardy plants, but only V. pedata and VW. palmata (with 
its var. cucullata) are really known to any extent as 
garden plants; and even these are not frequently seen, 
VW. pedata, the Bird’s-foot Violet, is a most worthy spe- 
cies, and it will some day, no doubt, be the parent of an 
important garden race. It is very variable even in the 

2681. The structure of tne corolla of Viola palmata 

var. cucullata. Somewhat enlarged. 

wild state. Since the native species are really not hor- 

ticultural subjects, and the descriptions of them are so 

easily accessible in the writings of Gray, Britton, 
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Greene and others, and, moreover, the kinds are so 
many, they are not described in this account; but a list 
of those which are or have been offered in the trade is 
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2682. The two kinds of Violet flowers,—the common showy 

flowers at the right, natural size, and the cleistoga- 

mous flowers at aa (x };), Viola palmata var. cucullata. 

given below as a matter of record. In the nomencla- 
ture of this list, the monograph of Gray has been fol- 
lowed (Gr Syn. Flora, vol. 1, pp. 195-204). 

Violets are easy to grow, particularly if an effort is 
made to imitate the conditious under which they natur- 
ally occur. Some of them are woods species, others 
swamp species, and others inhabit dry plains. They 
are propagated readily by means of division and in 
some species by runners. Sometimes seeds are used, 
but not commonly. Many species that grow mostly to 
single stems in the wild make large full clumps when 
given good opportunity in the garden. Fig. 2683. 

A. Plant perennial. 

B. Spur short and obtuse. 

hederacea, Labill. (Erpetion reniforme, Sweet. BL 
hederaceum, petiolare and spathuldatim, G Don). AU 
TRALIAN VIOLET. 
Tufted, and creeping 
by stolons, glabrous 
or pubescent: lvs. 
reniform or orbicular 
or spatulate, small, 
entire or toothed. 
usually not equaling 
the scapes: fis. small, 
usually blue, some- 
times white, the spur 
almost none. Aus- 
tralia. — Offered in 8. 
Calif. 

odorata, Linn. Sweet VIOLET. Figs. 2684, 2688-9 
Tufted, somewhat pubescent, producing stolons: root- 
stock short: lvs. ecordate-ovate to reniform, obtusely 
serrate, the stipules glandular: fis. blue, fragrant (run- 
ning into white and reddish purple forms), the spur 
nearly or quite straight and obtuse. Eu., Afr. and 
Asia.—It runs into many forms, varying in stature, 

size of flowers and color. There are double-flowered 

forms. The parent of florists’ Violets. 

2683. Clump of common blue Vio- 

let of the eastern states.—Viola 
palmata, var cucullata. 

BB. Spur long and acute. 

cornita, Linn. Hornep VioLet. Breppina PANsy. 

Plant tufted, glabrous or nearly so, produeing evident 

stems with long peduncles in the leaf-axils: lvs. cor- 
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date-ovate and usually acuminate, obtusely serrate, the 
stipules large and laciniate: fis. large, pale blue, the 
obovate-obtuse petals standing well apart, the spur 
half or more as long as the petals and acute. 8. Eu. 
B.M. 791.—Frequently seen in gardens and much prized 
tor its large, bright Howers. Good for spring bloom. 
Hardy. There are several colors, represented in Alba, 
Purpurea, Mauve Queen and Papilio. The last has 
very large flowers, violet in color, with small dark eye. 
Fig. 2685. 
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AA. Plant annual, or imperfectly perennial in culti- 
vation. 

tricolor, Linn. Pansy. HEarTSEASE. Figs. 1634, 
1635. Glabrous or nearly so, the stems becoming long 
and branched: lys. cordate or round-cordate, those of 
the stem becoming lanceolate, all stalked and crenate- 
dentate, the stipules 
large and laciniate: 
fis. large, usually 
about three colors 
represented (except 

in highbred self va- 
rieties), the spur 
short and ineons pic- 
uous. Eu. — When 
strayed from culti- 
vation, the flowers 
become small and 
lose the markings 
characteristic of the 
highbred Pansies. A 
small - flowered field 
form, thought by 
some to be indige- 
nous to this country 
as well as to Europe, 
is var. arvénsis, DC. 
See Pansy. 
Following are 

North American Vi- 
olas that have been 
offered to the trade: 

A. Blue Violets 
(sometimes — run- 
ning into white 
and striped 
forms). 

Beckwithii, Torr. 
& Gray. Nevada, 
Calif., Oregon. 

Canadensis, Linn. 
Very pale violet or 
almost white. Gen- 
erally distributed. 

canina, Linn., var. Muhlenbergii, Trauty. (V. canina, 
var. sylvestris, Regel). Minn., east. Var. adunca, 
Gray (V.adunca, Smith). Mostly western. 

cognata, Greene. Offered in Colorado, 
Hatlii, Gray. Calif. and Oregon. 
palmata, Linn. (V. cucullata, var. palmata, Hort.). 

Eastern states. 
Var. cucullata, Gray (V.cucullata, Ait. V. obliqua, 

Hill). Figs. 2681, 2682. On the Atlantic slope. By Brit- 
ton & Brown regarded as a distinet species for which 
Hill’s name V. obliqua (1769) is used rather than 
Aiton’s V. cuenllata (1789). The commonest Violet in 
the northeastern states. WV. obliqua, var. striata, is a 
striped form now in the trade, and not uncommon wild. 
There are forms known as vars. picta and varieqata. 
One of the most variable species in stature, form of 
leaves, and color of flowers. It is easily colonized in 
the garden. 

pedata, Linn., Bird's-foot Violet, and one of the hand- 
somest species. Sandy soil, Atlantic states and west to 
Ind. Terr. and Minn. It runs into very distinct forms. 

Var. bicolor, Pursh, Two upper petals much darker. 
Var. alba, Hort. Flowers nearly white. 
rostrata, Muhl. Michigan, east. 
sagittata, Ait. Minn. and Texas, east. 

Hort., has striped flowers. 
Selkirkii, Pursh. Northeastern states and Canada. 
trinervata, Howell. Washington. 

Var. picta, 

2684. Viola odorata (X 1). 
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AA. White Violets. 

blanda, Willd. Fig. 2686. Low places, across the 
continent. Pretty little species, fragrant. Var. reni- 
folia, Gray. Northeastern states and Canada. 

lanceolata, Linn. Nova Scotia to Florida and Texas. 
primulefolia, Linn, Canada to Florida and Louisiana, 
striata, Ait. Yellowish white. Mo., east. 

Aad. Yellow Violets. 

Rocky Mts. to Calif. and Alaska. 
Calif., Oregon. 

glabella, Nutt 
lobata, Benth. 
Nuttallii, Pursh. Kans. to Calif. and north. 
pedunculata, Gray. California seeds are gathered for 

export. 
pubescens, Ait. Fig. 2687. Dakota, east and south. 
rotundifolia, Michx. 
sarmentosa, Dougl. 

Nova Scotia to N. Car. 
Idaho to British Columbia and 

Calif. 
Sheltonii, Torr. 

Calif. to Washington. 

L. H. B. 

VIOLET. Commer- 
cial Cultivation. — 
The Violet probably 
ranks third in com- 
mercial importance 
among florists’ flow- 
ers in America. It 
has risen greatly in 
horticultural import- 
ance within recent 
years. The Violet 
season is only about 
seven months, while 
the season of roses 
and carnations is 
fully nine months. 
As with the other 
leading flower crops, 
—roses, carnations 
and chrysanthe- 
mums, — the Violet 
requires very close 
attention the year 
round. Though Vio- 
lets require no stak- 
ing, tying or disbud- 
ding, other laborious 
practices are neces- 
sary. The status of 
Violet culture has 
been below that of 
the other important 
florists’ flowers as 

regards general care and efficiency of management, 
and consequently quality of product. For many years 
a crop worth millions of dollars annually was raised 
with scarcely any discussion in the trade papers con- 
cerning methods. There are national societies devoted 
to the rose, carnation and chrysanthemum, but none to 
the Violet. So low had the interest sunk in Violet cul- 
ture on its professional side that the “Violet disease” 
was spoken of by the florists as if it were only one 
thing, whereas there are at least eight distinct and im- 
portant kinds of troubles that devastate Violet plants. At 
last the tide has turned. The various diseases have been 
investigated by scientists, especially those of the Divi- 
sion of Vegetable Physiology and Pathology, in the U.S. 
Department of Agriculture, and there is considerable 
free literature available concerning the nature of these 
diseases and the methods of controlling them. The 
wonderful success of certain Violet specialists has awak- 
ened general interest and emulation. Violet culture now 
receives something like its proper share of attention in 
the trade papers. The practical experiments in Violet 
culture by Galloway and Dorsett, based upon a knowl- 
edge of plant diseases, the introduction of the cyanide 
method of fumigation, a rigorous system of plant-breed- 
ing and aclose study of actual market conditions have 
had an important influence in raising the standard of 
commercial Violet culture. 2 

There is a popular impression that Violets are an easy 
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2685. Viola cornata var. Papilio (x } 

crop to grow. This is true only of blooms of ordinary 
quality and only as regards the total amount of work 
required per year as compared with acrop of roses, car- 
nations or chrysanthemums. The best Violets are pro- 
duced only under the best conditions, and it is a singu- 
lar fact that many persons who have thought they had 
mastered Violet culture after a few years’ success have 
failed subsequently. The Violet is still everywhere 
grown by local florists, but good Violet culture has been 
the latest to attain a high degree of specialization. The 
present status of the subject is admirably presented in 
Galloway's Commercial Violet Culture, New York, 1899. 

Varieties.—From Viola odorata, a species indigenous 
to Europe, parts of Asia and Japan, many cultivated 
sorts, both single and double, and of different colors, 
have been derived. The varieties most highly prized 
and of the greatest commercial value to American flor- 
ists are, in the order named: of the double varieties, 
Marie Louise (Fig. 2688), Farquhar, Imperial, New York 
(Fig. 2690), and King of Violets, dark blue flowers; Lady 
Hume Campbell, Neapolitan (Fig. 2689) and De Parme, 
light blue; Swanley White (Fig. 2691), Queen of Vio- 
lets and Belle de Chatenay, white, and Madame Millet, 
Odorata Rubra and Double Red, red or pink. Of the 
single sort the varieties most highly prized are, in the 
order named: California, Princesse de Galles, Luxonne 
and La France, purple; White Czar and Rawson’s 
White, white, and single red or pink. 

2686. Viola blanda (X 1). 
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Propagation.—In commercial Violet growing, plants 
are propagated chiefly in four ways: (1) By cuttings 3 
or 4 in. long, made from well-developed runners and 
rooted in clean, sharp sand; (2) by divisions, made by 

taking up the old plants, usually after flowering has 
ceased, and separating them, all divisions with old roots 
and hard woody stems being discarded, and the young 
well-rooted ones transplanted 3 or 4 in. apart each w ay, ‘ 
and watered and shaded for a few days, until they are 
well established, when they can be lifted with a ball of 
earth and set where de ssired: (3) by euttings made from 
young, unrooted crowns or divisions of the old plant 
removed during the winter or spring without disturbing 
the flowering plant, and rooted in clean, sharp sand, as 
in the case of runners; (4) by removing well-rooted 
young di ons, crowns or offshoots, without disturb- 
ing the lowering plant and caring for them the same as 
divisions made in spring. 

Soil.—As a rule, Violets do well in any good, well- 
enriched svil. The best results, however, are obtained 
from soil prepared from sod taken from a rather heavy, 
sandy loam that is well drained and capable of retaining 
and giving up an abundance of moisture at all times. 
The soil to be used in the Violet house, stationary frame, 
or in pots, should be prepared the previous fall. From 
a suitable loam, strip off the sod to a depth of 3 or 4 in.; 
compost this with well-rotted manure, preferably cow 
manure, and pile in alternate layers of from 6 to 8 in. 
of sod and 2 to 3 inches of manure. In this condition 

i a
 am 

AT 

2687. Viola pubescens ( < 

let it stund exposed to the weather until spring, and 
then, just before it is to be used, chop down and add 
pure bonemeal at the rate of 27 ounces per cubic yard of 
soil, after which work over several times, or until the 
whole is thoroughly pulverized and mixed, when it is 
ready for use. For movable frame culture, scatter from 
1 to 2 in. of well-rotted manure over the sod in the fall, 
then turn under by spading or deep plowing, and in 
that condition let it stand exposed to the action of the 
weather until spring. Just before planting time plow 
again, top-dress with pure bonemeal at the rate of 6 
ounces per square yard of soil, and harrow or work over. 

Methods of Culture.—Among American florists four 
methods of growing Violets are in common use; Viz., 
field and house eulture, house culture, frame culture 
with or without artificial heat, and pot culture, the extent 
to which they are used being in the order named. 

Field and house culture: Early in the spring the young 
plants are set in the field and cultivated during the sum- 
mer. Some time in September or October they are lifted 
with a ball of earth and transplanted into beds or benches 
in the house, where they bloom during the winter. 
House eulture: The plants are grown under glass, 

either on benches or in solid beds, during the entire 
season. This method should take the place of all 
others, for with it the very best conditions and closest 
attention can be given the plants at all times, and as 
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a rule the results obtained are much better than from 

any other method. 

Frame culture with or without artificial heat: The 

young plants are placed either directly in the frames, 

Be 
aa a a 
ae. 

2688. Violet, Marie Louise (x 1). 

where they are to grow and flower, 
or else in beds, where they are cul- 
tivated during the summer and the 
frames placed over them in the fall, 
or as soon as they require protection ; 
or they are grown in the field as 
in the case of field and house cul- 
ture, and transplanted to the frames 
some time in September or October. 
This method is still used to consider- 
able extent by commercial growers, 
especially in regions where the temperature seldom if 
ever falls below zero for any length of time. Amateur 
growers usually adopt this method because of its sim- 
plicity aud inexpensiveness. 

Pot culture: The young rooted cuttings are planted 
in thumb-pots and gradually shifted to larger sizes as 
growth demands until they are in 7-in. pots. Here they 
are kept and flowered, or the plants are taken up from 
the field in the fall and put into 7- or 9-in. pots, accord- 
ing to the size and vigor of the plants. This method is 
seldom used in commercial growing, being expensive, 

inconvenient and usually unsatisfactory. 
Time of planting: This varies somewhat with differ- 

ent growers and in different sections. Generally, how- 

ever, the best results are obtained where planting is 
done in early spring. Plants set out at this time get 
well established, and as a rule are stronger, healthier 
and ‘more vigorous than those set out later, when the 
weather is usually hot and dry. 

Proper distanee in planting: As a rule, the double 
Violets are planted 8 or 9 in. apart in rows 10 in. apart, 
and the single ones 12 in. apart in rows 12 to 18 in. 
apart, the distance depending somewhat on conditions 
and varieties. Planting too close is liable to induce 
disease, and too far apart is unprofitable. 

Care and management: The plants should be kept 
free from all weeds, runners and old decaying leaves, 
and the earth should be frequently stirred, care being 

2689. Neapolitan (x 1). 
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taken not to injure the roots of the plants. During the 

summer the temperature should be kept as low as pos- 

sible and in the winter as nearly as possible at 45° to 50° 
F. at night and 50° to 60° in the daytime. The ventila- 
tion of the houses should receive careful attention at 
all times, so that an abundance of fresh air can be sup- 
plied to the plants when needed. Watering is a difficult 
problem, usually taxing to the utmost the best judg- 
ment of the grower. No fixed rules can be laid down 
as to the proper amouut to apply or when to apply it, 
this depending upon a number of factors, such as the 
character of the soil, temperature and moisture of the 
atmosphere, amount of light, etc. As a rule, however, 
the soil should be kept moist at all times, and the wa- 
tering should be thorough, but never to such an extent 
as to cause the soil to remain saturated for any consid- 
erable length of time. 

Violet Houses and Frames (Fig. 2692). — There is 
probably little choice between any of the standard 
styles of greenhouses, provided certain features are 
observed in their construction. Provision should be 
made for supplying an abundance of fresh air, either 
from the sides or top, whenever it is needed, the venti- 
lators being so arranged as to be easily operated either 
from within the house or from the outside, the inside 
arrangement to be used in general ventilation of the 
houses, the outside whenever fumigation with hydro- 
eyanic acid gas is necessary. The arrangement and 

location of the house should be such 
as to secure the maximum amount 
of sunshine during December and 
January, and the minimum amount 
during the growing season, when it 
is necessary to maintain as low a 
temperature as possible so as to in- 
sure good, vigorous, healthy-grow- 
ing plants. The location of the 
house and the direction in which it 
should run depend largely on the 

2690. New York (X 1). 

section of the country, the character of the ground 
on which it is to be erected, and the style of house 
selected. Generally speaking, the even-span house 
should run north and south, the three-quarter span and 
the lean-to east and west. The best site for the house 
is a level piece of land or one sloping gently to the 
south. Three kinds of greenhouse framework are in 
common use in this country; viz., wood, wood and 
iron, and iron. On aecount of its comparative cheap- 
ness and durability the wood and iron framework is 

coming into general use. 
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The Violet frames, which are either stationary or 
movable, are made of rough boards, and are about 5 ft. 
10 in. wide, of any desired length, from 12 to 15 in. 
high in front and 18 to 20 in. high at the back. The 
best location for the frames is a piece of ground slop- 
ing to the south, with a wind-break of some kind to the 
north and northwest to protect them during 
the winter from the cold winds. : 
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pox, is the most widespread and destructive known in 
America. It attacks principally the foliage, normally pro- 
ducing definite circular whitish spots, frequently with 
concentrie rings, of adarker shade,very often witha light 

ral portion resembling the bite or sting of an insect. 
Cercospora violw, Phyllosticta viole, Seploria viole, 

Marketing is one of the most important fac- 
tors connected with commercinl Violet-growing 
and is seldom understood in all its details. 
The grower should be thoroughly familiar 
with the many needs and requirements of the 
market and be able to supply these demands, 
for upon his ability to do this depends largely 
his success or failure from a financial stand- 
point. Violets ave prized chictly for their deli- 
eate perfume, and as this diminishes in propor 
tion to the length of time they are picked, the 
best market, other things being equal, is the 
one which requires the least possible delay be- 
tween picking the flowers and placing them in 
the hands of the customer. ; 

The crop may be disposed of at retail or 
wholesale or through a commission merehant. 
Each method has its advantages and disadvan- 
tages, and in deciding which one to adopt the 
grower must be guided by existing conditions. 
He must in any event have a thorough knowl- 
edge of the requirements of the market as re- OA 
gards quality of the flowers, size, shape and 
arrangement of the bunch, and should at all 
times exercise the utmost care in picking, packing and 
shipping, so that the flowers may reach the customer 
in the best and most attractive condition, The kind 
of bunch varies from year to year, and each large city 
is likely to have its own style. The various styles are 
wonderfully exact in their requirements and great skill 
is required to bunch the flowers properly. 

Diseases. The cultivated Violets are subject to a 

9691. Swanley (1). 

number of diseases, each of which is characterized by 

one or more distinet symptoms. The principal discases 

are as follows, their destructiveness being in the order 

in which they are discus: , ; 

Spot disease (Alternaria violw).—This disease, 

also called the disease, leaf-spot, leaf-rust and small- 

2692. House of Violets. 

etc., produce spots very similar in outline and appear- 
ance to those caused by dAlternaria violw, Iut only 

under conditions peculiarly favorable to these fungi do 
they cause any serious loss. For recent information on 
this disease, see “Spot Disease of the Violet,” Bull. 23, 
Div. Veg. Physiology and Pathology, U Dept. Agric, 

Root rot (Thielucia basicola,).—This disease is very 
troublesome and destructive in some localities espe- 
cially to young plants that are transplanted during hot, 
dry weather. It causes the browning or blackening of 
the parts attacked and the final death of the plant. 
Wet rot (Botrytis sp.).—This fungus attacks leaves, 

detioles, flower-stalks and flowers, causing a wet or soft 
rot. It is sometimes very destructive, especially with 
large plants growing in a damp, stagnant atmosphere, 
where there is insufficient ventilation and light. 

Leaf-fading or yellowing.—This is induced by a va- 
riety of conditions, but as yet little that is definite has 
been ascertained regarding its cause. 
Remedies.—It is difficult to exterminate any of the 

diseases named after they once gain a foothold. How- 
ever, they can be held in check and often entirely pre- 
vented by selecting and propagating exclusively from 
strong, vigorous, diseas stant plants, and by keep- 
ing them in the best possible growing condition. Care- 
ful attention must be given to watering, cultivation and 
ventilation, and the dead and dying leaves and all run- 
ners should be destroyed as fast as they appear. 
Animal Enemies.—Although Violets are attacked by 

a number of insects and other animal enemies, only a 
few do sufficient injury towarrant discussion here. 
Apbides (Aphis ? sp. and Rhopalosiphum violw).— 

These pests are generally known as the green and the 
black aphis or the green and the black fly. They cause 
the young, growing parts to curl and twist, resulting 
in a stunted, ill-formed plant. They work their way 
into the young, unopened flower-buds, and, thrusting 
their bills through the overlapping petals, feed on the 
juice. Each puncture produces a greenish white blotch 
on the petal and the flower becomes dwarfed, distorted 
and worthless for market. Aphides can be easily con- 
trolled by fumigating with hydrocyanie acid gas, and 
this is the method of treatment which should come into 
general use. To each cubie foot of space in the house 
or frame use .15 gram of 98 per cent cyanide of potash 
for double varieties and .10 gram for single varieties. 

Handle the eyanide and gas with utmost care, as both 

are very poisonous. Divide the total amount of cyanide 
into as many equal parts as there are jars used, which 

latter should be one for every 50 to 75 lineal feet of a 

house 12 to 18 feet wide. Put each part into a 2-pound 
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manila paper bag and this into a second bag. Attach 
each package to a string or wire so arranged as to allow 
it to be lowered from the outside of the house into its 
respective jar. Pour into each jar an amount of water 
about equal to the bulk of cyanide in the bag, add com- 
mercial sulfuric acid until steam is evolved, then from 
the outside lower the bags into the jars beneath. Fumi- 
gate double varieties thirty minutes and single varieties 
twenty minutes, after which open ventilators from out- 
side, leaving them open at least sixty minutes before 
entering the house (for full information, see Circular 
37, Dept. of Agric., Div. of Entomology). Aphides may 
also be combated by using tobaceo in some one of its 
many forms, but tobacco is likely to weaken the leaves 
and make them more liable to the attack of fungi, and 
on this account is very objectionable. 

Red spider (Tetranychus telarius).—This pest lives 
on the under surface of the leaves, and when present in 
sufficient number causes considerable damage. It is 
widely distributed on a great variety of plants, and 
when established in the Violet 
house is most difficult to com- 

VIOLET VIRGINIA 

VIRGINIA CREEPER is Ampelopsis quinquefolia, 

VIRGINIA, HORTICULTURE IN. Fig. 2693. His- 
torically Virginia horticulture began with the earliest 
settlers, plantings being made on Jamestown Island in 
1607. The London Company sent vines in 1619 and 
scions and trees in 1622 which were rapidly dissemi- 
nated, so that before 1700, orchards of considerable 
size had been planted. As the settlers pushed west- 
rard into the Piedmont section, favorable results with 

the tree fruits became more common. In this section 
Thomas Jefferson took an active interest in horticul- 
ture, and from the vicinity of “Monticello,” apples 
first won their supremacy in the markets of the world. 

Virginia is separated into six main physical divisions 
known as Tidewater, Middle Virginia, Piedmont, The 
Valley, Blue Ridge and Appalachian. These are sec- 
tions of varying width, extending northeast and south- 
west through the state, with marked variations in soil, 
altitude and climate. 

bat. It can be held in check, and 
often the plants may be kept en- 
tirely free from it, by frequent 
syringing with clear water un- 

der a pressure of 20 to 30 pounds 
per square inch. Care must be 
taken to syringe early in the 
morning and on bright days, 
so that the plants may dry off 
before night. Neglect may be 
the means of inducing disease. 

2693. Map of Virginia. 

Eel worms, or nematodes (Anguillula sp.).—This 
causes swellings on the roots of the plants known as 
root galls. Another species attacks the buds, causing 
them to "go blind.” There is no knowp method of ex- 
terminating these pests, but their injurious effects may 
be reduced to a minimum by adopting the methods 
recommended for controlling fungous diseases. 

Gall fly (Diplosis violicola), violet sawfly (Hmphytius 
Canadensis), greenhouse leaf tier (Phlyctenia rubi- 
galis) and several species of cutworms (Agrotis et al ). 
—In some parts of the country the larve of these in- 
sects injure the plants to some extent by feeding on 
the foliage. Fumignting with hydrocyanie acid gas is 
the best means of combating them 

Slugs, snails, sow bugs, ete.—Under certain condi- 
tions these pests do considerable damage, especially to 

the flowers. They also can be controlled by the hydro- 
eyanie acid gas treatment. P. H. Dorserv. 

VIOLET, AFRICAN. Saintpaulia. V., Damask or 
Dame's, is Hesperis matronalis. V., Dog. Viola eanina. 
V.,Dog’s Tooth. HLrythronium Dens-Caunis. V.,Water. 
See [ottoria, 

VIPER GOURD. Trichosanthes Anguina. 

VIPER'S BUGLOSS. 

VIRGILIA litea. See Cludrastis tinctovia, 

VIRGINIA COWSLIP or V. Lungwort = Werlensia 
pulmonarioides, 

See Echium. 

Showing the six regions of interest to farmer and fruit-grower. 

Orcharding.—It is in the larger fruits that Virginia 
horticulture has won most renown. The present pro- 
duction of apples is about 500,000 barrels, the bulk of 
which is produced in The Valley and Piedmont sections. 
Piedmont, Virginia, with a varying altitude of 500 to 
over 1,000 feet, and a soil ranging from dark red to 
black, is famous as the producer of the most perfect 
type of Albemarle Pippin and Winesap apples. Situated 
in mountain coves, and on hillsides in many instances 
barely arable, these orchards enjoy specially favored 
conditions, and yield almost fabulous returns, an in- 
dividual tree having produced $100 worth of fruit in a 
season though practically uneared for. In this section 
the apple probably reaches its greatest development of 
tree growth, with a maximum of 9 ft. 5 in. in cireuin- 
ference of trunk; 90 ft. spread of branches, and a yield 
of 130 bus, at one picking. The Valley leads in apple 
production, and here the largest orchards are found with 
40,000 or more trees under one management. Limestone 

in formation and with an altitude of from 500 to 2,500 
feet, this section is udmirably adapted to fruit culture. It 
grows York Imperial and many other apples to perfection. 

The Blue Ridge and Appalachian sections, with alti- 
tudes of from 2,000 to 4,000 feet and rich limestone 

soils, have been practically undeveloped horticulturally, 
but so far as tested are a field of rich promise. Among 
the cultivated fruits of Virginia the apple takes first 
rank. Early May, Red June, Early Harvest and Yellow 
Transparent us the leading first carlies, open the sea- 
son the latter part of June and carry the season into 
July, when the succession is taken up by Sweet Bough, 
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Astrachan, Maiden’s Blush, Summer Queen and Pen- 
nock, followed by Bonum, Smoke House, Fall Pippin, 
Fallawater, Sweet Winter Paradise, and Virginia 
Beauty as leading fall apples, aud concluded by York 
Imperial, Albemarle Pippin, Ben Davis and Winesap, 
which extend the season through winter. 
The planting of pears for commercial purposes has 

largely increased with the introduction of Kietter, Le 
Conte and others of this type, while Seckel, Bartlett, 
and Duchess remain the favorites for garden purposes 
In peaches the varieties largely planted are Sneed, 
Alexander, Greensboro, Mountain Rose, Early Rivers, 
Bishop Early, Chinese Cling, Crawford Early and 
Late Elberta, Stump the World, Heath Cling, Levy 
Late, Bilyen October and Albright Winter. It is the 
general experience that in early peaches white-Heshed 
varieties do best. Sweet cherries probably grow to 
greater perfection in Virginia than elsewhere east of 
the Rocky Mountains, $60 worth of fruit from an indi- 
vidual tree in a season being no unusual occurrence 
The most popular varieties are Early Purple, Black 
Tartarian, Napoleon Windsor and Gov. Wood. It is 
considered among observant growers that Mahaleb is a 
failure as a stock for sweet cherries for orchard pur- 
poses in Virginia, and the most successful stock is the 
Mazzard, which grows with such luxuriance as often to 
become a striking feature of a Virginia landscape. 

With the advent of the Japanese types, the plum in- 
dustry is taking on renewed life and plum orchards of 
considerable size are being planted. Red June, Abun- 
dance, Yellow Japan, Burbank, and Wickson have 
proved profitable about in order named, Satsuma pre- 
serves well. The Damson and a blue plum of the 
“Horse” plum type are very commonly disseminated 
throughout the state. The latter reproduces itself in 
the same manner as the Damson, and seems to be ex- 
empt from black knot. Only a few trees of the last two 
kinds are grown at any one place, but the aggregate of 
fruit is considerable. Nearly all the pome and stone 
fruits adaptable to this climate are grown in the state, 
but few on a commercial seale except as noted. 

Vineyar —That section of Piedmont Virginia near 
Charlottesville has taken the lead in grape-growing, 
and extensive vineyards of wine grapes have been 
planted, and a wine cellar established, whose product 
has been favorably compared with the best French 
wines of same character. 

Small fruits,—Rasphberries are grown in sufficient 
quantities to supply local demands, with Cuthbert as 
the leading variety. The same may be said as to goose- 
berries and currants, with Houghton and Downing popu- 
lar varieties of the former and Cherry and Fay of the 
latter. Strawberries are grown extensively in a number 
of localities both for local and distant markets, with 
the vicinity of Norfolk the center of production. From 
Norfolk they are shipped by boat- and train-loads, and 
“the patches” are often 100 acres or more in size. 
Blackberries and dewhberries are furnisbed so bounti- 
fully by nature that stimulus for cultivation is held in 
check, as is the case so far as home consumption goes 
with many other fruits, for from early spring strawber- 
ries, service berries, dewherries, blackberries, huckle- 
berries, Mazzard cherries, haws, wild grapes, pluns, 
seedling apples, pears and peaches follow each other in 
such reckless profusion in field and forest that all who 
wish bave but to pluck to eat. Commercially, however, 
the horticulture of Virginia is making rapid strides in 
methods and increased plantings. 
Trucking.—Tidewater ranks first in its trucking and 

small fruit interest. With its mild climate, tractable 
soil, abundance of labor, thorough transportation facili- 
ties, low freight rates, and nearness to grent eastern 
markets, it has in the nen 36 years become the “Market 
Garden of the World,” the section adjacent to Norfolk 
producing over si mill jons of dollars worth of truck 
per annum. See Veqetuble Gardening. 
Nurseries.—The 50 or more nurseries in the state are 

well distributed, with the largest establishments at the 
junction of the Tidewater and Middle Virginia sections 
These nurseries comprise plants of from 350 acer 
down. The apple is their leading specialty. : 

Floriculture and landscape gardening have been prin- 
cipally confined to the larger cities of the state, where 

VILEX 1947 

there has beeu a rapid increase of glass acreage in re- 
cent years devoted mainly to the production of roses, 
carpations, violets, and chr vsanthenmuns as cut-flowers. 
The soil and ¢ limate ot Middle Virginia have been found 
especially favorable to violet production and in Louisa 
county, 25 or more growers are devoting especial effort 
to violet culture. The interest in landscape gardening 
is gradually on the increase. Gro. E. Murrewu. 

VIRGINIA STOCK, Duatthiol«. 

VIRGIN’S BOWER. Clemutis. 

VISCARIA. See Lychnis. 

VISCUM is mentioned under Phoradendron, 

VISNEA (after a Lisbon merchant). Ternustremiacer. 
A genus of one species confined to the Canary Islands. 
It is a large evergreen shrub or small tree resembling 
ina general way a tea plant or camellia. The specific 
name Mocanera was given by the younger Linneus be- 
cause the fruit was supposed to be the “mocan” of the 
aborigines, which was made into a kind of syrup and 
used to a considerable extent. The fls. are only three- 
eighths of an inch across, not very numerous and much 
shorter than the lvs., but they are very sweet-scented. 
It has recently been offered in S. California. 

Sepals 5, imbrieated; petals imbricate, connate at 
base; stamens indefinite: ovary 3-loculed, slightly im- 
mersed in the torus: ovules 3 in each locule, pendulous 
from the apex; fr. an indehiscent berry included by the 
enlarged and fleshy calyx, which is adherent to the base. 

Mocanéra, Linn. f. Tender evergreen shrub, 6-9 ft. 
high, of compact habit and with dark green, shining 
leathery foliage: lvs, short-petioled, ovate-lanceolate, 
serrate: fls. solitary, white, pendulous. Canaries. 

W.M. 

VITEX (ancient Latin name for this or a similar 
shrub). Verbendcew. Ornamental deciduous or ever- 
green trees or shrubs with opposite, digitate or 
rarely simple leaves and usually with small white, blue, 
violet or yellowish flowers in axillary cymes often dis. 
posed in large, terminal panicles. Most of the species 
are inhabitants of tropical and subtropical regions and 
only a few can be cultivated outdoors in temperate re- 
gions. The hardiest seems to be V. incisa, which stands 
most ordinary winters as far north as Massachusetts. 
VM. Aguus-castus is hardy as far north as New York, in 
sheltered positions. These species are particularly val- 
uable for their late-appearing flowe They grow in 
almost any Kind of soil and prefer rather dry, sunny 
situations. None of the tender kinds seem to be in cul- 
tivation in this country. They thrive in a sandy com- 
post of peat and loam. Propagated by seeds sown in 
spring and by greenwood cuttings under glass; also by 
layers. 

About 60 species are known, distributed through the 
subtropical and tropical regions of both hemi: : 
few in the temperate regions. Lys. opposite, di 
with 3-7, rarely with one leaflet: fis. in often panicled, 
few- to many-fld. cymes: calyx campanulate, usuelly 
5-toothed ; corolla tubular-funnelform, with 5-lobed, 
oblique and slightly 2-lipped limb; stamens 4, 2 longer 
and 2 shorter ones: fr. a small drupe, with a 4-celled 
stone. Some species, particularly VT. a/fissima and I 
Leucorylon in 8. Asia are important timber trees. 

Agnus-castus, Linn. CHASTE-TREE. HEMP-TREE. 
Monk's PEPPER-TREE. Shrub or small tree, with a strong 
aromatie odor, gravish tomentose: Ivs. long-stalked; 
lfts. 5-7, lanceolate, acuminate, narrowed at the bz 
jnto a short stalk, entire or with few coarse teeth, gray- 
ish tomentose beneath, the middle one 3-4 in. long, the 
fils. in dense, ile clusters, forming terminal, often 

panicled racemes 5-7 in. long: corolla usually pale or 
lilae, grayish out in. long; stamens and style 
exserted.  Tuly- S. Eu., W. Asia. Mn. 2, p. 44. 
—Var. alba, Hort. (M7. albiflora, Hort.). Fils. white. 
Var. certlea, Hort. Fls. blue. 

incisa, Lam. (VY. Jacinidta, Hort.). Fig. 2694. Simi- 
lar to the preceding: lfts. i serrate or almost 
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pinnatifid, grayish tomentulose beneath, the middle one 
2-3 in. long, the smallest ones often entire: fls. smaller, 
scarcely 14 in. long, in more slender and looser terminal 
panicles; stamens shorter than limb; throat villous. 
July, Aug. N. China, Mongolia. B.M. 364 (as V. We- 

VITEX 

2694. Vitex incisa (XM%). 

guido), Less showy in bloom than the preceding spe- 
cies, but a graceful shrub of loose and open habit, with 
handsome foliage. 

V. ilicifolia, A. Rich. Lys. simple, short-stalked, oval, spiny- 
toothed: fls. in long-stalked, ry, many-tld. cy s. Cuba. 
—V. Lindeni, Hook. f. Lfts. 3-5, elliptic or elliptic-obovate, 
glabrous: fls. pale violet, in few-fld., axillary, long-stalked 
heads. Colombia. B.M. 6230.—V. Negundo, Linn. Closely al- 
lied to V. incisa, but lfts. entire or crenately serrate, larger: 
fils. purple, somewhat larger. Tropical and subtropical Asia.— 
V. trifolia, Linn. Lfts. usually 3, obovate or obovate-oblong, 

sc, entire: fls. blue, in terminal panicles. S. Asia, Poly- 
. Var. unifoliolata, Schauer. With a solitary short- 

stalked leaflet. ALFRED REHDER. 
i 

VITICULTURE. See Grape and Vitis. 

VITIS (classical Latin name). VINE. GRraPE. Vitdcee 
or Ampelidee. A widespread genus of mostly tendril- 
bearing climbing vines, most abundant in temperate 

countries. In its stricter limitations, the genus in- 
cludes less than 50 known species, but sume authors 
unite Cissus and Ampelopsis with it, when it includes 
some 250 species. The latest monographer (Planchon, 
DC. Monogr. Phaner. 5), refers thirty or more species 
to Vitis in the main account and in the addendum, and 
more than 200 to Cissus. North America is particularly 
rich in Vitis, not only in number of species but in the 
widespread distribution and the abundance of the 
plants. From our native species have been developed 
the outdoor Grapes of this country except those of 
California and the extreme southwest (which are Vitis 
vinifera). For an aecount of the evolution of these 
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native cultural varieties, see Grape; also Bailey’s 
“Sketch of the Evolution of Our Native Fruits.” 
Many of the species of Vitis are excellent ornamental 

plants, when it is desired to cover arbors, porches or 
trees. All of them are readily grown from seeds, and 
most of them from hardwood cuttings. Only a few of 
the native species are regularly in the trade; but with 
the possible exception of V. Lreleasei they have been 
offered for sale to experiment stations and amateurs by 
T. V. Munson, of Texas, who is a well-known authority 
on both the botany and horticulture of the Grape. The 
popular interest in these species is primarily pomologi- 
eal; for, although the fruit may not be directly use- 
ful, the species give promise of development through 
hybridization and plant-breeding, and some of them 
afford useful stocks on which to graft kinds that do not 
resist the phylloxera or root-louse. The following dis- 
cussion includes all the species native to North America 
north of Mexico; it is adapted from the writer's account 
in Gray’s Synoptical Flora, vol. 1, 420-430. These 
American Grapes are very difficult to distinguish in 
many cases; hence the subjoined descriptions are very 
full in order to bring out the contrasting characters. 
Some of the best recent systematic writing on Ameri- 
ean Vitis is from French sources, since the American 
species have come into prominence in France as phyl- 
loxera-resisting stocks for the Wine Grape. See, for 
example, the works of Millardet, and Viala and Ravaz; 
also “Ampélographie Universelle,” by Viala and Ver- 
morel, now publishing. 

As understood by Gray, Vitis is distinguished as fol- 
lows: Plants climbing by the prehension and coiling 
of naked-tipped tendrils. Flowers polygamo-diccious 
(i. e., some individuals perfect and fertile, others sterile 
with at most only a rudimentary ovary), 5-merous; co- 
rolla calyptrately caducous,—the peta 
off from the base while cohering by their tips (Fig. 
2695): hypogynous disk of 5 nectariferous glands alter- 
nate with stamens: style short and thick, or conical: 
berry pulpy; seeds pyriform, with contracted heak-like 
base. 

INDEX. 

gestivalis, 22. 
Americana, 22. 
angulata, 5. 
antarctica, 1. 
araneosus, 22. 
argentifolia, 23. 
Arizonensis, 18. 
Arizonica, 18. 
Baileyana, 15, 
Baudiniana, 1, 
Berlandieri, 16. 
bicolor, 23. 
Blancoi, 24, 
Blandi, 27. 
Bourquiniana, 22. 
bracteata, 22. 
Californica, 19. 
eandicans, 25, 
canescens, 17. 
Caribeea, v4. 
Champini, 12. 
cinerea, 17. 
Coignetiz, 2. 
cordifolia, 14. 
coriacea, 25. 

dissecta, 7. 
diversifolia, 22. 
Doaniana, 21. 
foetida, 14. 
Foexeana, 8. 
Floridana, 5, 17. 
Girdiana, 20. 
glabra, 18. 
glauca, 22 
gongulodes, 4. 
Helleri, 14. 
hypoglauea, 3. 
Iilinoensis, 9. 
Labrusca, 27. 

monosperma, 13. 
monticola, 8. 
Munsoniana, 6. 
museadina, 
Mustangensis, 25, 
Nortoni, 22. 

Nuevo- Mexicana, 11. 
occidentalis, 22. 
odoratissima, 9. 
palmata, 13. 
peltata, 5. 
praecox, 9. 
pterophora, 4. 
pullarva, 14. 
rotundifolia, 5. 
riparia, 9. 
rubra, 13, 
rupestris, 7. 
sempervirens, 14. 
Simpsoni, 26. 
Solonis, 11. 
sylvestr 
taurina, 5. 
tenuifolia, 9. 
Texana, 8. 
Treleasei, 10. 
verrucosa, 5. 
vinifera, 28. 
Virginiana, 15. 
vulpina, 5, 9. 

2695. Grape flowers, enlarged. 

1, shows the bud; 2, shows the petals or “cap” 
falling; 

having been cast off. 
3, shows the flower in full bloom, the petals 

In all the flowers the minute 
culyx is seen, and in 2 and 3 the disk is shown inside 
the base of the stamens. 
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The structure of the key to the following species, 
when standing alone, is as follows: 

A Spectes grown wholly for ornament: 

OMS WEI UC ee Siok 2 es ea tctaes dla ehcts 
B. Les. simple, cissus 

BB. Les. simple, vitis-like... 

BBB LU Se ICU os LIPS ke MEM perce aye 
AA. Species grown primarily for their 

pomological interests all New 
WOPTA BECEDE IVO LOS. a oe econ oe 

B. Skin separating from the PACLD act.3 

c. Bark not shredding 
ee Bark shredding . we 

b. Green-leaved Gr (pes erat 

Bee ECU EEE Bie oer hahay ah pec oe 
F. Les. broader 

195 Oey ORR CCE: aan ne 
G. Diaphragms thinwsc.... 

Ga. Diaphragms very thie 
COVEMONGSULRR sees sree Ss, 

FP. Plant strony aud climbing. 

EE. 

G. Young shoots terete ...... (No. 

Ga. Young shoots angled... (Nos. 15-17) 
PF. Plant scarcely climbing.... (No. 18) 

EEE. Orbicular-seallop -leaved Spe 

(CUBIST s atseane ral tabdemyales Sg teed peed (No; 19) 
DD. Colored-leaved CPO aetces oieis (Nos, 20-27) 

E. Mutiore les. only flocenlent or : 

cobiwebhy or glaucous be- 

WC UETY 58 Sis EO ah aos so tice eeS a 
F. Buds of growing shoots 

TEC OM As 6 walnedilehe ® 
FR. Bids of shoots rusty-lipped, 

EE. Mature les. densely tomentose 
WICH ace d Latent 

F. Tendrils inte ravitte jit. een 

FF. Tendrils continuous (at 
every joint) ... 

BB. Skin and pulp firmly cohering.. 

A. Species grown wholly for ornament, recently intro- 
duced from various parts of the Old World. 

B. Lvs, simple, 

1. antaérctica, Benth. (Cissus 
Vitis Buudinidna, FP. Muell. Baudiniana, 
Brouss.). Vigorous tall woody climber, the young 
growths red-hairy or sometimes glabrous: Ivs. ovate to 
oblong, on hairy petioles, toothed, andular in the 
axils of veins beneath: fis. greenish, tomentose, in 
short cymes, the petals 4 and falling separately: berry 

cissus-like. 

antdretica, Vent. 
Cissus 

globular. Australia. B.M. 24s8s8.—Offered in southern 
California and said to be suitable for covering rocks 
and walls. 

Les. vitis-like. 

. Coignétie, Pulliat. Very strong-growing vine, cov- 
ering trees and arbors with a thatch of heav y showy 
foliage: branches Hoccose-tomentose when young: ten- 
drils intermittent: Ivs. cordate-orbicular, with 3-5 
lobe-like points, the margins shallowly apiculate- 
toothed, dull above, thickly gray-pubescent beneath: 
thyrse stalked, short: fr. globular, about !, in. in diam., 
practically inedible, although said to be eaten after 
being frozen by the Japanese. N. Japan. Gn. 49, p. 48; 
50, p. 449. R.H. 1898, p. 426-28.—One of the best of all 
strong-growing vines, ae hardy in the northern states. 
Its foliage becomes brilliant scarlet in the fall, whence 
it has been called the ‘Crimson Glory Vine.” In gen- 
eral appearance it much resembles Vitis Labruscu. It 
is not yet well known. It grows readily from imported 

BB. simple, often lobed, 

seeds. It can also be propagated by layering and by 
grafting on other ¢ Named for Mme. Coignet. 
of Lyons, France. 

BBB. Les. with 5-5 leaflets. 

2. hypoglauca, F. Muell. (Cissus hypoglaiea, Gray). 
Foliage handsome and persistent, dark green above and 
glaucous beneath; leaflets usually 5, obovate to elliptic, 
acuminate, stalked, entire or toothed towards the apex: 
fls. yellowish: fr. rather small and nearly globular. 

Australia.— Offered in S. Calif. 
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4. pterdphora, Baker (1%. gongylodes, Lyneh, pot 
Baker). A most remarkable species, the branches bear- 
ing cylindrical or club- shaped tubers at their ends, 
whieh fall and Sia new plants: tall, climbing by 
means of long forking disciferous tendrils, the stem 
Winged and hairy: Ivs. large, of 3 Ifts., which may be 
again lobed, the stipule s large and purple on one side, 
the petiole winged: cyme peduneulate: floral enve lopes 
of a thickened calyx and 4 minute petals. Brazil. G.c. 
I. fee B.M. 6803. Gn. 55, p. 170.—Offered in 8. 
Calif. 

lat 
i jas thal. 

Zur AUN Wy 

2696. Vitis rotundifolia, the Muscadine grape of 

the South (x ?5). 

AA. Species grown primarily for thet pomological 
(fruit) interest, all native ercept No. 28 

B. Skin of the mature berry usually separating freely 
from the pulp (Nos. 5-27). 

c. Bark bearing prominent lenticels, never sh redding: 
nodes without diaphragms: tendrils 
flower-clusters small and not much elongated: 
seeds oval or oblong, without a distinet stipe-like 
beak, (Museadinia.) 

5. rotundifolia, Michx. (I. tawrina, Bartram. I. ra- 
pina, Authors, not Linn. WV. museadina, anguldta, ver- 
rucosa peltata, Floriddna,Rat.). MUscADINE, SOUTHERN 
Fox GRAPE, BULLACE or BULLIT or BULL GRAPE. Fig. 
2696. Vine with hard, warty wood, running rampantly 
even 60 to 100 ft. over bushes and trees, and in the 
shade often sending down dichotomous aérial roots: Ivs. 
rather siall to medium (2 to 6 in. long), dense in tex- 
ture and glabrous both sides (sometimes pubescent 
along the veins beneath), cordate-ovate and not lobed, 
mostly with a prominent and sometimes an acuminate 
point (but somewhat contracted above the termination 
of the two main side veins), the under surface finely 
reticulated between the veins, the teeth and the apex 
angular, coarse and acute, the basal sinus shallow, 
broad and edentate; petiole slender and (like the young 
growth) fine-scurfy, about the length of the leaf-Llade: 
tendrils (or flower-clusters) discontinuous, every third 
node being bare: fruit-bearing clusters smaller than the 

stnple: 

sterile ones, and ripening from 3 to 20 grapes in a 
nearly globular bunch: berries falling from the clusters 
when ripe, spherical or nearly so and large (?.-1 in. in 
diameter), with very thiek and tough skin and a tough 
musky flesh, dull purple in color without bloom (in the 
Scuppernong variety silvery amber-green), ripe in 
summer and early autumn: seeds 44-3 in. long, shaped 
something like a coffee berry. Riv er banks, swamps, 
and rich woodlands and thickets, 8. Delaware to N. Fla. 
and west to Kans. and Texas. 
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6. Munsoniana, Simpson. Mustane Grape of Florida. 
Birp or EVERBEARING GRAPE. Very slender grower, 
preferring to run ou the ground or over low bushes, 
more nearly evergreen than the last, flowering more or 
less continuously: lvs. smaller, thinner, and more shin- 
ing, more nearly circular in outline and less prominently 
pointed, the teeth broader in proportion to the blade and 
more open or spreading: clusters larger and more 

thyrse-like: berries a half smaller than in the last and 

often more numerous, shining black, with a more tender 

pulp, acid juice, no muskiness, and thinner skin: seeds 

half smaller than in the last. Dry woods and sands, 

Florida, at Jacksonville, Lake City, and southwards, 

apparently the only Grape on the reef keys; also in the 

Bahamas. — Difficult to distinguish from I”, rotundifolia 
in herbarium specimens, but distinct in the field. 
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in. in diam.), purple-black and somewhat glaucous, 
pleasant-tasted, ripe in late summer: seeds small and 
broad. Sandy banks, low hills and mountains, District 
of Columbia and §S. Pa. to Tenn., Indiana, Mo., and 
Ss. W. Texas. 

Var. dissécta, Eggert, is a form with more ovate lvs. 
and very long teeth, and a strong tendency towards ir- 
regular lobing. Mo. 

FF. Gus. ovate in outline, with a mostly well-marked 
sinus. 

a. Diaphragms (in the nodes) thin: young shoots not 
ved: lus. not deeply lobed. 

8. monticola, Buckley (V. Terdna, Munson. V 
Foexednua, Planch). Sweet Mountain Grapg. Fig. 

2697. Vitis monticola (on the left) and V. vulpina (x 44). 

ce, Bark without distinct lenticels, on the old wood 
separating in long thin strips and fibers: nodes 
provided with diaphragms: tendrils forked: 
flower-clusters mostly large and elongated: seeds 
pyriform, (Luvitis.) 

D. Green-leaved Grapes, mostly marked at maturity by 
absence of prominent while, rusty, or blue tomen- 
tum or scurf or conspicuous bloom on the les. 
beneath (under surface sometimes thinly pubes- 
cent, or minute patches of floceose wool in the 
arils of the veins, or perhaps even cobwebby): 
foliage mostly thin: tendrils intermittent, i. e., 
every third joint bearing no tendrils (or inflores- 
cence). V.ecinerea and V. Arizonica are partial 
exceptions and might be looked for in Dp (Nos. 
7-19). 

E. Vulpina-like Grapes, characterized by thin light or 
bright green mostly glossy los, (which are gener- 
ally glabrous below at maturity except perhaps in 
the arils of the veins and in V. Champini), with 
a long or at least a prominent point and usually 
long and large sharp teeth or the edges even 
iagged (Nos. 7-13). 

F. Lus. broader than long, with truncate-oblique base, 
(WV. Lreleasei might be sought here.) 

7. rupéstris, Scheele. Sanp, Sugar, Rock, Busu, or 
Mountain GRAPE. Shrub, 2 to 6 ft. high, or sometimes 
slightly climbing, the tendrils few or even none, dia- 
phragms plane and rather thin: Ivs. reniform to reniform- 
ovate (abeut 3 to 4 in. wide and two-thirds as long), 
rather thick, smooth and glabrous on both surfaces at 
maturity, marked by a characteristic light glaucescent 
tint, the sides turned up so as to expose much of the 
under surface, the base only rarely eut into a well- 
marked sinus, the margins very coarsely angle-toothed, 
the boldly rounded top bearing a short, abrupt point 
and sometimes 2 lateral teeth enlarged and suggesting 
lobes: stamens in fertile fls. recurved laterally or rarely 
ascending, those in the sterile fls. ascending: cluster 

small, slender, open and branched: berries small (14 

2697. A slender trailing or climbing plant (reaching 20 
to 30 ft. in height, with very long and slender branches, 
the young growth angled and floccose (sometimes gla- 
brous), the diaphragms plane and rather thin: lvs. 
small and thin (rarely reaching 4 in. in width and gen- 
erally from 2 to 3 in. high), cordate-ovate to triangular- 
ovate, with the basal sinus ranging from nearly trun- 
eate-oblique to normally inverted U-shaped, rather dark 
green but glossy above and grayish green below, when 
young more or less pubescent or even arachnoid below, 
the blade either prominently notched on either upper 
margin or almost lobed, the point acute and often pro- 
longed, margins irregularly notched with smaller teeth 
than in V. rupestris: clusters short and broad, much 
branched: berries medium or small (averaging about 
% in. in diam.), black or light-colored, seedy, sweet: 
seeds large (about 44 in. long) and broad. Limestone 
hills in S. W. Texas.—This species bas been the sub- 
ject of much misunderstanding. 

9. vulpina, Linn. (V. riparia, Michx. V. odoratis- 
sima, Donn, V. Illinoéusis and V. DMissouriénsis, 
Prince? V. tenwifolia, Le Conte? V. cordifolia, var. 
riparia, Gray). RIVERBANK or Frost GRAPE, Figs. 
2697, 2698. A vigorous tall-climbing plant, with a 
bright green cast to the foliage, normally glabrous 
young shoots, large stipules, and plane very thin dia- 
pliragms: lvs. thin, medium to large, cordate-ovate, 
with a broad but usually an evident sinus, mostly show- 
ing a tendency (which is sometimes pronounced) to 3 
lobes, generally glabrous and bright green below, but 
the veins and their angles often pubescent, the margins 
variously deeply and irregularly toothed and sometimes 
cut, the teeth and the long point prominently acute: 
fertile fls. bearing reclining or curved stamens, and the 
sterile ones long and erect or ascending stamens: clus- 
ters medium to large, on short peduneles, branched 
(offen very compound), the fls. sweet-scented: berries 
small (less than 14 in. in diam.), purple-black with a 
heavy blue bloom, sour and usually austere, generally 
ripening late (even after frost): seeds rather small and 
distinctly pyriform. New Brunswick, according to 
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Macoun, to N. Dak., Kans. and Colo. and south toW. Va., — vudpina, eandicuns and cordifolia having b Mo. and N.W.Texas. B.M 2429.—The commonest Grape — gested as its probable parents. It is ve at 1 win nea in the northern states west of New England, abundant acter. In most of its forms it would be ere f ae “pane ce ease \ ae in es flavor and maturity of pound of VW. rupestris and VW eulping j Dae PR adits 
the fruit. orms with petioles and under surfaces of species is np ‘ ie Oe 5 sos tae Z ives pubescent -sometiniesvocdirs Gceasiouany pecies is not known to occur in most of its range. It 

hybridizes with I. Labrusca eastward, the hy- 
brid) being known by the tomentose young 
shoots and unfolding leaves, and the darker foli- 
age, Which is marked with rusty tomentum along 
the veins of the less jagged leaves. st 

Var. preecox, Bailey, is the Jung Grape of 
Missouri, the little sweet fruits ripening in July. 

10. Treléasei, Munson. Plant shrubby and 
much branched, climbing little, the small and 
mostly short (generally 
shorter than the lvs.) ten 
drils deciduous the first year 
unless finding support, in- 

ternodes short, the dia- 
phragms twice thicker 
(about one-sixteenth in.) 
than in Ve velpinag and shal- 
low-biconeave: stipules less 
than one-fourth as large as 
in Vy vulpina: lvs. large 
and green, very broad-ovate 
or even reniform - ovate 
(often wider than long), 
thin glabrous and shining 
on both surfaces, the basal 
sinus very broad and open 
and making no distinct an- 
gle with the petiole, the 
margin unequally noteh- 3 
toothed (not jagged as in V. B; 
vulpina) and indistinetly 3- 3 é. 
lobed, the apex much shorter : 
than in FV. vuldpinas fertile — 
fis. with very short, recurved 
stamens, sterile with as- 
cending stamens: cluster 
small (2 to 3 in. long): ber- 
ries by in. or less thick, black 
with a thin bloom, ripening 
three weeks later than J’. 
vulpina when grown in the 
same place, thin-skinned: 
pulp juicy and 
sweet: seeds 
small. Brewster 
rounty, S. W. 
Texas and New 
Mexico to Brad- 
shaw Mountains. 
Arizona. — Little 
known, and pos- 

sibly a dry-coun- 
try form of F. 
vialpina, In habit 
gests 1. Arizonica, var. gla- 
bra, from which it is dis- 
tinguished, among other 
things, by its earlier flower- 
ing and larger leaves with 
coarser teeth and less 
pointed apex. 

11. Léngii, Prince (VV. 
Solonis, Planch. J. wWuevo- 
Mericana, Lemm.). Differs 
from vigorous forms of J’. 
vulpina in having floccose 
or pubescent young growth: 
lvs, decidedly more circular 
in outline, with more angu- 
lar teeth and duller in color. 
often distinctly pubescent 
beneath: stamens in fertile Probably the most widespread of American native grapes. 
fils. short and weak and 
laterally reflexed, those in sterile fls. long and strong: was very likely originally a hybrid between V. rupestris 
seeds larger. N.W.Texas and New Mexico. — Regarded by (which it sometimes closely resembles in herbarium 
French authors as a hybrid, the species V. rupestris, specimens except for its woolliness) and some tomentose 

Why 

‘\ 
x is 

Ny, 
Wy, Y My Zig 
=\ 

it sne- 

2698. Vitis vulpina (or V. riparia). Natural size. 
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species (possibly with IV. Arizonica or 
IV. Doantana), but it is now so widely 
distributed and grows so far removed 
from its supposed parents and oceurs 
in such great quantity in 
certain areas, that for tax- 
onomie purposes it must 

be kept distinct. It is not 
unlikely that it has origi- 
nated at different places 
as the product of unlike 
hybridizations. Late 
French writers designate 
the jagged leaved forms as 
1. Solonis, and the den- 
tate forms as 1. Wuevo- 
Mecicuna, This interest- 
ing Grape was found some 
thirty years ago by Engel- 
mann in the Botanic Gar- 
den of Berlin under the 
name of Vitis Solonis, 

without history.  Engel- 
mann guesses (Bushberg 
Cat. ed. 3, 18) the name to 
be a corruption of 
“Long’s.” It is probable 
that the plant was sent to 
European gardens as Vitis , 
Longii—very likely from 
Prince’s nursery—and the 
name was misread on the 
label. The original name, 
which was duly published by 
Prince with description, may 
now be restored. 

Var. microspérma, Bailey 
(WV. Selonis, var. miero- 
sperma, Munson), is a very 
vigorous and small -seeded 
form, which is very resistant 
to drought. Red River, N. 
Texas. 

12. Chémpini, Planch. Prob- 
ably a hybrid of V. rupestris 
or Ve Berlandiert and VW. can- 
dicans, bearing medium to 

large reniform or reniform- 
cordate lvs. which are var- 
iously pubescent or cobwebby 
but beeome glabrous, the 

growing tips mostly white-to- 
mento berries very large 
and excellent. S. W. Texas. 
A.G.1891:579.—In some places 
associated with I. candicans, 
Berlandieri and monticola 
only, and in others with the 
aboveand V. rupestris, Often 
composing dense thickets in 
the wild. 

xa. Diaphragms very thick 
and strong: young 
shoots bright ved: lus. 
often strongly lobed. 

13. rdbra, Michx. ( 1”. mono- 
spérma, Michx.). Rep or 
Cat Grape. A slender but 2699. 

strong-growing vine, with Vitis cinerea (above) 
small, long-jointed angled and V. Berlandieri. 
red glabrous herb-like shoots (x 4%) 
and red petioles: Ivs. small ; 
to medium, ovate-acuminate, 

dark green and glossy, some- 
times indistinetly pubescent 
on the nerves below, the 
sinus obtuse, the blade either nearly continuous in out- 
line or (commonly) prominently lobed or even parted, 
coarsely notched: stamens in the sterile fls. long 
and erect: clusters loose and long-pedunecled, branched, 

the fils. opening very late: berries small and late 
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 (44-% in. in diam.), black without bloom, 
with little juice and commonly contain- 

y ing but a single seed, which is large and 
!/ / broad. Illinois and Missouri to Louisiana 
| i and Texas. G.F. 2:541.— 

A handsome plant. J’. 
palmata, Vahl, founded 
on Virginian specimens, 
is probably V. vulpina, 
although it is sometimes 
made to replace the name 
. rubra, 

EE. Cordifolia -like 
Grapes, with thick- 
ish and dull-cotored 
or grayish green lus, 
often holding some 
close, dull pubes- 
cence below at ma- 
turity and the shoots 
and lus, nearly al- 
ways more or less 
pubescent when 

young, the teeth 
mostly short, the 
point mostly rectang- 
ular and conspicu- 
ous (Vos. 14-18). 

F. Plant strong and climb- 
ing, with stout, per- 
sistent tendrils. 

a. Young shoots terete, 
and glabrous or very 
soon becoming so. 

14. cordifolia, Michx. (J. 
pullaria, LeConte). TRUE 
Frost GRAPE, CHICKEN, Rac- 
COON, or WINTER GRAPE. One 
of the most vigorous of Amer- 
ican vines, climbing to the 
tops of the tallest trees, and 
sometimes making a trunk 1 
or 2 ft. in diam.: diaphragms 
thick and strong: lIvs. long- 
cordate, triangular - cordute 
with rounded base, or cor- 
date-ovate, undivided but 
sometimes very indistinctly 
3-lobed or 3-angled, the basal 
sinus rather deep and narrow, 
the margin with large, acute 
teeth of different sizes and 
the point long and acute, the 
upper surface glossy and the 
lower bright green and either 
becoming perfectly glabrous 
or bearing some close and fine 
inconspicuous grayish pubes- 
cence on the veins; petioles 
long: stamens erect in the 

sterile fis. and short reflexed- 
curved in the fertile ones: 
clusters long and very many- 
tlowered, most of the pedicels 
branched or at least bearing 
a cluster of fls.: berries nu- 
merous and small (about *sin. 
in diam.), in a loose bunch, 
black and only very slightly 
glaucous, late and persistent, 
with a thick skin and little 
pulp, becoming edible after 
frost: seeds medium and 
broad. In thickets and along 
streams from Pa. (and proba- 
bly S. New York) to E. Kan., 
Fla. and Texas. 

Var. faetida, Engelm., has fetidly aromatic berries, 
and grows in the Mississippi valley. 

Var. sempérvirens, Munson. A glossy-leaved form 
holding its foliage very late in the season: lvs. some- 
times suggesting forms of V. rubra. 8. Fla. 
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Var. Heélleri, Bailey. 
the long point), and the 
ina short muero. Kerr county, 
feet. 

Lys. more cireular (i. e., lacking 
teeth round-obtuse and ending 

Ss. Texas, 1,600 to 2,000 

aa. Young shoots angled, and covered the 
with tomentiam or wool, 

first year 

15. Baileyana, Munson (J Virginidna, Munson, not 
Lam.). ’PossuM GRAPE. Less vigorous climber than 
VW. cordifolia, rather slender, with short internodes and 
very many short side shoots: Ivs. frequently smaller, 
the larger ones shortly but distinetly 3-lobed (lobes 
mostly pointed and much spreading), bright green 
but not shining above, gray below and pubescent at 

2700. Vitis Californica (X one-fifth). 

maturity only on the veius, the point only rarely pro- 
longed and often muticous, the teeth comparatively 
small and notch-like and not prominently acute, sinus 

; petioles shorter and often pubescent; floral 
small, the stamens reflexed in the fertile 

s.: pedicels short, making the bunch very compact: 
berries about the size of I. cordifolia, black and nearly 
or quite bloomless, late -ed small and notched on top. 
Mountain valleys, 800 to 3,000 ft. altitude, southwestern 
Va. and adjacent W. Va. and W. N. C., Tenn. and N. 
Ga.; also at common levels in the uplands of west-cen- 
tral Ga.—The eastern counterpart of TV. Berlandierd, 

16. Berlandiéri, Planch. Mocntary, SpanisH, FALy 
or WINTER GRAPE. Fig. 2699. A stocky, moderately 
climbing vine, with mostly short inte srnodes and rather 
thick diaphragms: Ivs. medium large, broadly cordate- 
ovate or cordate-orbicular (frequently as broad as long), 
ees and glossy above, covered at first with gray 
pubescence below but becoming glabrous and even 
glossy exc ept on the veins, the sinus mostly inverted- 

aped in outline but often acute at the point of in- 
sertion of the petiole, the margin distinctly angled above 
or shortly 3-lobed and marked by rather large, open, 

cute teeth of varying size, the apex mostly 
pronounced and triangular-pointed: stamens long and as- 
cending in the sterile fis., laterally recurved in the fertile 

clusters compact and compound, mostly strongly 
shouldered, bearing numerous medium to small (sin. 
or less in diam.), purple and slightly glaucous very late 
berries which are juicy and pleasant-tasted: seed pe. 
quently only 1) ue to small. Limestone soils along 
peor and hills Texas and Mex.— Well marked 
by the gray-reined ae surface of the leaves. 

17. cinérea, Engelm. Sweer WINTER GRAPE. Fig. 
2699. Climbing high, with medium to long internodes 
and thick and strong diaphragms: lvs. large, broadly 
cordate-ovate to triangular-cordate-ovate (generally 
longer than broad), the sinus mostly wide and obtuse, 
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the margin small-notched (teeth much smaller than in 
VW. Belandier’) or sometimes almost entire, mostly dis- 

tinetly and divaricately 3-angled or shortly 3-lobed 
towards the apex, the triangular apex large and prom- 

nent, the upper surface cobwebby when young but be- 
coming dull dark green (not glossy), the under surface 
remaining ash-gray or dun-gray, webby-pubescent: sta- 
mens in sterile fls. long, slender and ascending, in the 
fertile ones short and laterally recurved: cluster mostly 
loose and often straggling, containing many small black 
berries, these only slightly, if at all glaucous, ripening 
very late, and after frost becoming swect and pleasant: 
seeds small to medium. Along streams, mostly in limy 
soils, central Hl. to Kans. and Texas; also N. Fla.; also 

in Mex.—Readily distinguished 

from J”. esticvalis by the triangu- 
lar-topped sharply 3-lobed ash- 
gray Ivs. and the gray tomentum 
of the young growth. 

Var. Floridana, Munson. Grow- 
ing tips rusty-tomentose, as are 
sometimes the veins on the under 
sides of the leaves: cluster longer- 
peduneled and more compound. 
Manatee co., Fla.; and apparently 
also in Ark.; possibly a com- 
pound with J. a@stivalis, but the 
Ivs. have the characteristic shape 

of WV. einerea, Not to be confounded with any form of 
Ve. Curibeu, because of the lobed triangular-topped lys. 
and much larger teeth. 

Var. canéscens, Bailey. A form with rounded or heart- 
like Ivs., the upper half of the leaf lacking the triangu- 
lar and 3-lobed shape of the type. St. Louis, Mo., and 
S. Ill. to Texas. 

FF. Plant scarcely climbing, the tendrils perishing 
when failing to find support. 

18. Arizdnica, Engelm. (1. Arizonénsis, Parry). 
Canon GRAPE. Plant weak, much branched, with short 
internodes and thick diaphragms, branchlets angled: 

lvs. mostly small, cordate-ovate and with a prominent 
triangular-pointed apex, the sinus broad or the base of 
the blade even truncate, the teeth many and small and 
pointed or mucronate, the margin either continuous or 
very indistinetly 3-lobed (or sometimes prominently 
lobed on young growths), the leaves and shoots white- 
woolly when young, but becoming nearly glabrous with 
age: stamens ascending in sterile fls. and recurved in 

the fertile ones: bunches small and compound, not 
greatly, if at all, exceeding the lv bearing 20 to 40 
small black berries of pleasant taste: seeds 2 to 3, me- 
dium size. Along river banks, W. Texas to New Mex. 
and Ariz., mostly south of the 35th parallel, to S. E. 
Calif. and northern Mex. 

Var. glabra, Munson. Plant glabrous,with glossy and 
mostly thinner and larger lvs. In mountain gulches, 
with the species and ranging northwards into 8. Utah. 
Distinguished from J. monticola by its triangular- 
pointed and small-toothed Ivs. Probably a form of J. 
Treleasi, 

EEE. Orbicular-scallop-lud. species of the Pacific coast. 

19. Califérnica, Benth. Fig. 2700. A vigorous species, 
tall-climbing upon trees but making bushy clumps 
when not finding support, the nodes large and dia- 
phragms rather thin: lvs. mostly round-reniform (the 
broader ones the shape of a horse’s hoof-print), rather 
thin, either glabrous and glossy or (more commonly ) 
cottony-canescent until half grown and usually remain- 
ing plainly pubescent below, the sinus ranging from 
very narrow and deep to broad and open, the margins 
varying (on the same vine) from finely blunt-toothed to 
coa y seallop-toothed (the latter a characteristic 
feature), the upper portion of the blade either perfectly 
continuous and rounded or sometimes indistinctly 
3-lobed and terminating in a very short apex: bunches 
medium, mostly long-pedunecled and forked, the nuner- 
ous small berries glaucous-white, seedy and dry but of 
fair flavor: seed large (14 to 5-16 in. long), prominently 
ipa em Along streams in central and N. Calif. and 
S.Ore.—Lyvs. becoming handsomely colored and mottled 

in fall. 
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pp. Colored-leaved Grapes, marked by thick or at least 
firm foliage, the lus. prominently rusty or white- 
tomentose or glaucous-blue. WV. cinerea, Ve Avi- 
zonica,and possibly V.Californica might be sought 
here; and late-gathered forms of V. bicolor might 
ve looked for in b (p. 1950). 

E. Lvs. only floceulent or cobwebby or glaucous below 
when fully grown (i. e., not covered with a thick, 
dense, felt-like tomentum, except sometimes in V. 
Doaniana). (Vos. 20-24.) 

F. White-tipped Grapes, comprising species with the 
ends of the growing shoots and the under surface 
of the lus. whitish or gray. 

20. Girdiana, Munson. VALLEY GRAPE. Strong, climb- 
ing vine, with thick diaphragms: lvs. medium to large and 
rather thin, broadly cordate-ovate, with arather deep and 
narrow sinus and nearly continuous or obscurely 3-lobed 
outline (sometimes markedly 3-lobed on young shoots), 
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2701. Vitis bicolor (% 4s). 

the teeth many and simall and acute, the apex short- 
triangular or almost none, the under surface remaining 
closely ashy-tomentose: clusters large and very com- 
pound, each one dividing into three or four nearly equal 
sections, which are in turn shouldered and thyrse-like: 
berries small, black and slightly glaucous, the skin thin 
but tough, pulp finally becoming sweet: seeds medium 
in size, pyriform. 8. Calif., south of the 36th parallel. 
—Differs from JV’. Californica in the more pubescent 
shoo nd foliage, smaller and sharp teeth, decompound 
cluste smaller less glaucous berries, and smaller 
seeds. Shoots of I’. Californica often bear lvs. with 
small and muticous teeth, and such specimens without 
the fl.-clusters are difficult to distinguish from this 
species. Some of the forms which have been referred 
to WV. Girdiana are apparently hybrids with the wine 
Grape, V. vinifera; and at best the plant is imperfectly 
understood and its merits as a species are yet to be 
determined. 

21. Doaniana, Munson. Plant vigorous, climbing 
high or remaining bushy if failing to find support, with 
short internodes and rather thin diaphragms: lvs. blu- 
ish green in cast, mostly large, thick and firm, cordate- 
ovate or round-ovate in outline, bearing a prominent 
triangular apex, the sinus either deep or shallow, the 
margins with very large, angular, notch-like teeth and 
more or less prominent lobes, the under surface usually 
remaining densely pubescent and the upper surface 
more or less floccose: cluster medium to small, bearing 
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large (5 in. and less in diam.), black, glaucous berries 
of excellent quality : seeds large (44-%¢ in. long), dis- 
tinetly pyriform. Chiefly in N. W. Texas, but ranging 
from Greer Co., Oklahoma, to beyond the Pecos river in 
New Mexico. G.F. 9:455.—The species varies greatly 
in pubescence, some specimens being very nearly gla- 
brous at maturity and others densely white-tomentose. 
The plant would pass at once as a hybrid of V. vulpina 
and V. candicans, except that the former does not often 
oceur in its range. It is very likely a hybrid, however, 
and V.candicans seems to be one of the parents. 

FF. Rusty-tipped Grapes, comprising the wstivalian 
group, the unfolding lus. and (ercept in V. bi- 

color) the young shoots distinctly ferrugineous, 
and the mature lus, either rusty or bluish below, 
or sometimes becoming green in V. bicolor. 

22. westivalis, Michx. (V. syluvéstris, occidentalis and 
Americana, Bartram. V. Noértoni, Prince. V, La- 

brisca, var. estivalis, Regel. V. bractedta aud 
V. aranedsus, LeConte). SUMMER, Buncu, or 
PIGEON GRAPE. Strong, tall-climbing vine, with 
medium short internodes, thick diaphragnis, 
and often pubescent petioles: lvs. mostly large, 
thinnish at first but becoming rather thick, 
ovate-cordate to round-cordate in outline, the 
sinus either deep (the basal lobes often over- 
lapping) or broad and open, the limb always 
lobed or prominently angled, the lobes either 
3 or 5, in the latter case the lobal sinuses usu- 
ally enlarged and rounded at the extremity, 
the apex of the leaf broadly and often obtusely 
triangular, the upper surface dull and becom- 
ing glabrous and the under surface retaining 
a covering of copious rusty or red-brown pn- 
bescence which clings to the veins and draws 
together in many small, tufty masses: stamens 
in fertile fls. reflexed and laterally bent: clus- 
ters mostly long and long-peduncled, not 
greatly branched or even nearly simple (mostly 
interrupted when in flower), bearing small (+s 
in. or less in diam.), black, glaucous berries, 
which have a tough skin and a pulp ranging 

from dryish and astringent to juicy and sweet: seeds 
medium size (14 in. or Jess long), two to four. South- 
ern New York to central Fla. aud westward to the Mis- 
sissippi and Missouri.—A marked type among American 
Grapes, being readily distinguished from other species 
by the reddish fuzz of the under sides of the leaves. 

Var. glatca, Bailey (V. Lincecumii, var. glatea, 
Munson). Lvs. and mature wood glaucous-blue on the 
body beneath, but the veins rusty: berries and seeds 
larger. S. W. Missouri to N. Texas.—Much like PV. bi- 
color, but lvs. thicker and more pubescent below, and 
tips of shoots rusty-tomentose. 

Var. Linsecomii, Munson (V. diversifolia, Prince. 
Ve. Linsecomii, Buckley). Post-oaK, PINE-woop, or 
TURKEY GRAPE. More stocky than V. wstivalis, elimb- 
ing high upon trees but forming a bushy clump when 
not finding support: lvs. densely tomentose or velvety 
below: berries large (14-34 in. in diameter), black and 
glaucous, mostly palatable: seeds mostly much larger 
than in I. estivalis (often ?gin. long). High post-oak 
(Quercus stellata) lands, 8S. W. Missouri to N. Texas 
and E. La.—Very likely derived from the estivalis type 

iptation to dry soils and climates, Perhaps 
yenition as a geographical species. The name 

of this Grape was spelled Linsecomii by Buckley, with 
whom the name originated. The name of the person 
whom he commemorated was spelled Lincecum, and 
Munson has therefore changed the spelling of the name 
of the Grape. However, Buckley’s spelling should per- 
sist, as a matter of nomenclatorial priority. 

Var. Bourquiniana, Bailey (I. Bourquinidna, Mun- 
son). A domestic offshoot, represented in such culti- 
vated varieties as Herbemont and Le Noir, differing 
from J. @stivalis in its mostly thinner leaves which 
(like the young shoots) are only slightly red-brown 
below, the pubescence mostly cinerous or dun-colored 
or the under surface sometimes blue-green: berries 

large and juicy, black or amber-colored.—A mixed type, 
some of it probably a direct amelioration of V. a@stiv- 
alis,and some hybridized with the wine Grape (V. vini- 
fera). Much cultivated south. 
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23. bicolor, Le Conte (Me argentifolia, Munson). BLUE 
GRAPE, or SUMMER GRAPE of the North. Fig. 2701. A 
strong, high-climbing vine, with mostly long internodes 
and thick diaphragms, the young growth and eanes 
generally perfectly glabrous and mostly (but not always) 
glaucous - blue, tendrils 
and petioles very long: 
Ivs. large, round-cordate- 
ovate in outline, glabrous 
and dull above and very 
heavily glaucous - blue 
below, but losing the 
bloom and becoming dull 
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cate), deeply 5-7-lobed (with enlarging rounded sinuses) 
on the strong shoots and more or less indistinetly lobed 
or only angled on the normal growths, the margins 
Wavy or sinuate-toothed: stamens in the sterile fs. 
long and strong, those in the fertile fls. ve y short and 

green very late in the 
season, those on the 
young growth deeply 3- 
5-lobed and on the older 
growths shallowly 3- 
lobed, the basal sinus 
running from deep to 
shallow, the margins 
mostly shallow - toothed 
or sinuate - toothed (at 
least not so prominently 
notch-toothed as in WV. csfivalis): cluster mostly long 
and nearly simple (sometimes forked), generally with 
a long or prominent peduncle: the purple and densely 
glaucous berries of medium size (tin. or less in diam.), 
sour but pleasant-tasted when ripe (just before frost): 
seeds rather small. Abundant northwards along streams 
and on banks, there taking the place of WV. wstivalis. 
Ranges from New Eng. and Ill. to the mountains of 
W. North Carolina and to W. Tenn.—Well distinguished 
from VW. esfivelis (at least in its northern forms) by the 
absence of rufous tomentum, the blue-glaueous small- 
toothed leaves, and long petioles and tendrils. It has 
been misunderstood because it loses its glaucous char- 
acter in the fall. 

24. Caribea, DC. Fig. 2702. Climbing, with floeculent- 
woolly (or rarely almost glabrous) and striate shoots: 
tendrils rarely continuous: Ivs. cordate-ovate or even 
broader and mostly acuminate-pointed, sometimes ob- 
securely angled above (but never lobed except now and 
then on young shoots), becoming glabrous above but 
generally remaining rufous-tomentose below, the mar- 
gins set with very small, mucro-tipped sinuate teeth: 

rer long and long-peduneled, generally large and 
compound: berry small and globose, purple: seed 

obovate, grooved on the dorsal side. Awidely distributed 
and variable species in the American tropics, running 
into white-leaved forms (as in V. Blanecoi, Munson). 
Little known in the United States: La., Lake City, 
N. Fla., swamp near Jacksonville, Fla. 

EE. Lus. densely to- 
mentose or felt- 
like beneath 
throughout the 
season, the cov- 
ering white or 
rusty white. 

F. Tendrils intermit- 
tent (every third 
joint icith neither 
tendvil nor in- 
florescence oppo- 
site the leaf). 

25. candicans, En- 
gelm. (WV. Iustangén- 
sis, Buckl.). Mustang 
GRAPE. Plant strong 
and high climbing, with 
densely woolly young 
growth( which is gener- 
ally rusty-tipped), and 
very thick diaphragms: 
Ivs. medium in size 

and more or less poplar-like, ranging from reniform- 
ovate to cordate-ovate or triangular-ovate, dull above 
but very densely white-tomentose below and on the 
petioles, the basal sinus very broad and open or usually 
none whatever (the base of the leaf then nearly trun- 

2702. Vitis Caribzea (< 14). 

2703. Vitis candicans, var. coriacea (* 

laterally reflexed: cluster small, mostly branched, bear- 
ing a dozen to twenty large (#4 in. or less in diam.) 
purple or light-colored or even whitish berries, whieh 
have a thick skin and a very disagreeable fiery flavor: 
seeds large, pyriform. E. Texas, mostly on limestone 
soils. 

Var. coriacea, Bailey( lV. corideea, Shuttl.). LEATHER- 

LEAF or CALLOOSA GRAPE. Fig. 2708. Differs from the 
species chiefly in bearing much smaller (about 2s in. 
in diam.) thinner-skinned and more edible Grapes with 
mostly smaller seeds, aud perhaps a less tendency to 
very deep lobing in the Ivs. on young shoots and pos- 
sibly rather more marked rustiness on the young 
growths. Florida, chiefly southward, in which range 
various Texan plants reappear.—The more agreeable 
quality of the fr. is probably the result of a more 
equable and moister climate. 

26. Simpsoni, Munson. Distinguished by mostly 
much-eut lvs.on the young shoots and comparatively 
thin, large and large-toothed ones on the main shoots, 
rusty -white tomentum below and very prominently 
brown-tomentose young growths,—the character of the 
lvs. and tomentum varying widely, the foliage some- 
times becoming almost blue-green below. Fla.—This 
is likely a hybrid of I” wstivalis and V. cundicans, var. 
coriacea. Some forms of it are very like 1. Labrusca, 
and might be mistaken for that species. 

FF. Zendrils mostly continuous (a tendril or inflor- 
escence at every node). 

27. Labrisca, Linn. (I. Bldndi, Prince). Fox 
GRAPE. SKUNK Grape. Figs. 949, 950, Vol. Il. A strong 
vine, climbing high on thickets and trees: young shoots 
tawny or fuscous, with much seurfy down: lvs. large 
and thick, strongly veined (especially beneath), broadly 
cordate-ovate, mostly obscurely 3-lobed towards the top 
(on strong growths the sinuses sometimes extending a 

third or even half the depth of the blade, and rounded 
and edentate at the bottom) or sometimes nearly con- 

tinnous in outline and almost deltoid-ovate, the petiolar 
sinus mostly shallow and very open (ranging to narrow 
and half or more the length of the petiole), the margins 
shallowly scallop-toothed with mucro-pointed teeth (or 
sometimes almost entire), and the apex and lobes acute, 
the upper surface dull green and beeoming glabrous 
but the lower surface densely covered with a tawny- 
white, dun-eolored or red-brown tomentum: stamens 
long and erect in the sterile fls. and (in wild forms) 
short and recurved in the fertile ones: raceme short 
(berries usually less than 20 in wild types), generally 
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simple or very nearly so, in anthesis about the length 
of the peduncle: berries large and nearly spherical, 
ranging from purple-black (the common color) to red- 
brown and amber -green, generally falling from the 
pedicel when ripe, variable in taste but mostly sweetish 

musky and = some- 
times slightly 
astringent, the skin 
thick and tough: 
seeds very large and 
thick. New England 
and southwards in 
the Alleghany re- 
gion and highlands 
to west-central 
Georgia. Not known 
to occur west of E. 
New York in the 
North, but reported 
from 8S. Indiana, — 
The parent of the 
greater part of 
American cultivated 
Grapes. It is often 
confounded with J’. 
estivalis in the 
South, from which 
it is distinguished 
by the habitually 
continuous tendrils, 
the more felt - like 
lvs. which are not 
floccose, and espe- 
cially by the small- 
toothed lvs., very 

VITIS 

short clusters and 
large berries and 
seeds. 

2704. 

Vitis vinifera (< 14). 

BB. Skin and pulp firmly cohering in the ripe fruit. 

28. vinifera, Linn. WINE Grape. EUROPEAN GRAPE 
Fig. 2704. Young growth smooth or floceose, the plant 
not so high climbing as most American species: ten- 
drils intermittent: lvs. mostly thinnish, rounded, with 

a deep sinus and the basal lobes usually overlapping, 
tomentose or glabrous beneath, the margins coarsely 
notched or jagged: clusters large and long, the berries 
usually oval or oblong, although many varieties are glob- 
wlar-fruited. Probably native to the Caspian or Cau- 
casus region and western India. be laciniosa, Hort., 
has much-eut foliage; handsome. Cn. 54, p. 425.—Cult. 
from the earliest times, and the Grape of histor Now 
greatly varied. The hothouse ( trapes, as Bl ack Ham- 
burg, Barbarossa, are of this species, also the vineyard 
Grapes of California. Not hardy in the northern states 
and very subject to phylloxera (root-louse) and mildew. 
Regel, a Russian botanist, considered the Wine Grape 
to be a hybrid of two species that he characterized as V. 
Labrusea and V. vulpina, but this view is not accepted, 

V. Amurénsis, Rupr., is mueh like V. vinifera, sometimes 
grown abroad for the purple tint of its young growth. Gn. 54, 
p.425.—V. Bainesii, Hook. (Cissus Bainesii, Planch., and hy 
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him referred to C. Currori). A most remarkable species, he 
trunk being condensed into a turnip-like body a few inches in 
diam.: lvs. mostly compound, the 3 Ifts. dentate, lvs all borne 
on short, succulent branches: tendrils none: fis. 
clusters usually raised above the leaves. S. Afr. 
V. heterophylla, Thunb.=Ampelopsis heterophylla.— V. mcr 
stans, Mig.=Ampelop tricuspidata.—V. Japénica, Thunb. 
See Cis us Japonica. — V. Lenaia Roxbg. Vigorous species 

, With small apiculate teeth and 
very white- tomentose Wenenile China. Assumes handsome 
color in fall.—V. Lindeni, Hort. See Cissus Lindeni.—V. Pag- 
niceit, Romanet (Ampelopsis Davidiana, Mott. Ampelovitis 
Davidiana, Carr. Vitis Davidiana, Hort. in part ?). Climbing: 
tendrils intermittent: lvs. mostly small, very various, some- 
times 38-5-foliolate but usually only 3- lobed or even ovute-cor- 
date and. vive margin nearly or quite continuous, the edges mu- 
eronate-dentate, whitish beneath. China. Has much the as- 
pect of an Ampelops V. Romanéti, Romanet (Spinovitis 

Davidii, Carr.?; Ampelo intermedia, Carr. Vitis Davidiana, 
Hort. in part ?). Stems very hairy or almost spiny, the hairs 
glandular and purplish: tendrils intermittent: lvs. large. cor- 
date-orbicular, shallowly 3-lobed, strongly crenate-dentate, be- 
coming nearly or quite glabrous above, hairy beneath: clusters 
3-4 in. Jong, the berries black, small, edible. Vigorous vi 
from China, little known in this country and its hardines: 
the northern states not yet tested. R.H. 1885, p. 55. 1897 
(variegated form said to belong to this species). Apparently 
closely allied to V Coignetiz, from which the hairiness distin- 
guishes it.—V. rttilans, Carr., R.H. 1890:444, belongs with V. 
Romaneti.—V. serjanefolia, Maxim., is Ampelopsis serjanzfo- 
lia. Gn. 427.—V. striata, Mia., see Cissus striata.—V. 
Thinbergii, ‘Regel, is V. Amurensis. eye tricuspidata, Lynch= 
Ampelopsis tricuspidata. ih. HB: 

VITTADINIA (Dr. C. Vittadini, an Austrian who 
wrote on fungi 1826-1842). Compdsite. About 14 spe- 
cies of perennial plants, natives of Australia, New Zea- 
land, 8. Amer. and Hawaiian Islands. Herbs, with a 
thick caudex, or branching subshrubs: lvs. alternate, 
entire or variously cut: heads rather small, with a yel- 
low disk and white or blue rays, terminal, Sa) or in 
loose, leafy corymbs: involucre of several rows: rays 
pistillate, numerous, crowded, in more than one row: 
akenes narrow, compressed or flat, with or without ribs 
on the faces: pappus of numerous, often unequal capil- 
lary bristles. The genus is closely related to Erigeron, 
differing in habit and in the appendages of the style- 
branches, those of Erigeron being short, while those of 
Vittadinia are awl-shaped. 

Vittadinia triloba of the California trade is said by 
Dr. Franceschi, of Santa Barbara, to be “a charming 
dwarf plant, well suited for rockeries, borders and 
hanging baskets; covered with myriads of daisy-like 
white flowers.” However, JV’. triloba of the trade is not 
V. triloba of the botanists; the latter is a synonym of 
V. australis, of which a description taken from Flora 
Australiensis is here given for comparison. The plant 
known to the California trade as V. trviloba has been 
examined by J. Burtt Davy, who sends the following 
account: “V. triloba, Hort., not DC., the Mexican 
Daisy, is really an Erigeron and should be known as 
Erigeron mucronatus, DC. Fig. 2705. It is a much- 
branched perennial, 6-12 in. high: Ivs. alternate, vari- 
able, 144-1 in. long, from linear-subulate or lanceolate to 
obovate or oblanceolate-cuneate, entire, toothed, or 3-sev- 
eral lobed: peduncles 1-2 in. long, solitary: heads daisy- 
like, about 34 in. diam.; rays numerous, narrow, white 
above, purple on the back, especially in age; style-tips 
obtuse. A useful border-plant, looking best in a mass 
or as an edging; drought-resistant, hardy and becom- 

ing naturalized near San Francisco; readily propagated 
by cuttings. The freshly broken stems smell strongly 
of Prussic acid. Fls. July-Sept.” 

australis, A. Rich. (VV. trfloba, DC., not Hort.). 
Herbaceous plant of uncertain duration, 1 ft. high or 
less, tomentose: lvs. obovate or spatulate to linear- 

cuneate, entire or coarsely 3-toothed or lobed: heads 
solitary: rays narrow: said to be revolute (which may 
apply only to dried specimens). Australia, Tasmania. 
—Has 4 distinct botanical varieties. W. M. 

with large, cordate-ovate lvs 

VITTARIA (Latin, a fillet or head-band). Polypo- 
dideca, A genus of ferns with narrow, grass-like foli- 
age, growing pendent from trees. V, lineata, Swz., is a 
tropical American species which is found as far north 
as central Florida, where it grows on the cabbage pal- 
metto. Rare in cultivation. L. M. UnpERwoop. 
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VOLKAMERIA. Cousult Clerodendron, 

VRIESIA (named for Dr. W. de Vriese, of Amster- 
dam). Bromelidceew. Often spelled Vriesea, but not so 

spelled by Lindley, who founded the genus. According 
to Mez (DC. Monogr. Phaner. 9), 84 species are to be 
referred to this genus. ‘They are very like tillandsias, 
with which they are united by Beutham & Hooker and 
other The chict technical difference is the presence 
in Vriesia of 2 ligules or a single elett ov emarginate 
ligule on the inside of the base of petals. Culturally 
Vriesias are like tillandsias. They run to forms with 
marbled and banded leaves. They are tropical Ameri- 
can stiff-leaved plants, with mostly distichous spikes 
bearing large and showy bracts. Several species have 
been introduced in recent years, and many 
garden hybrids lave been produced, Few 
kinds are offered in the American trade, and 
only these kinds are deseribed here. For 
other kinds, see the monographs of Baker 
and Mez; also the Kew List of introductions 7 
for 1876-1896. For culture, see Zillandsia. 

Stumens longer than the petals. 

B. 

A. 

Inflorescence branched. 

Satndersii, Morr. ( Ti/ldndsia Satndersii, C. 
Eucholirion Sanndersii, André), About 14% ft. high 
when in bloom: lIvs. many in a rosette, rather short, 
strongly recurving, grayish and somewhat white-dotted 
above, spotted with red-brown beneath: fis. in a 
branched open inflorescence, sulfur-yellow, cylindrical 
in form. Brazil. I.H. 20:132. 

Koch. 

BB. Liflorescenee simple. 

c. Bracts of inflorescence strongly imbrieate. 

spléndens, Lem. (J. speciosa, Hoo Tilldnudsia 
spléndens, Brongn. 27. picta, Hort. VT. zebrina, Hort., 
in part). Fig. 2706. Strong-growing plant, with broad, 
strong, arching-ascending lIvs. 1 ft. or more long, which 
are bright green and marked with dark brown trans- 
verse bands: spike with densely imbricated bright red- 
acuminate bracts, the scape spotted: fls, exserted, yel- 
lowish white. Guiana. B.M. 4382. F.S. 2:107; 6, p. 162. 
R.H, 1846:41.—One of the best and most showy species. 
A robust form is var. major, Hort.—See Supplementary 
List below for additional note on J. zebrina. 

carinata, Wawra (JV. brachistachys, Regel. Tillind- 
sia carinata, Baker). Fig. 2707. Lys. rosulate, about 

6 in. long, the hase sheathing, mucronate at the tip, 

2705, Erigeron mucronatus. known in the trade as Vittadinia 

triloba. (X14.) 

somewhat glaucous, not spotted: spike with wide- 
spreading nearly divaricate acuminate bracts which are 
searlet at the base and yellowish green at the end: fls. 
protruding, pale yellow. Brazil. B.M. 6014. 
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ce. Bracts of inflorescence ve mole, not imbricate, 

suttata, Lind. & André (Villindsia guilala, Baker), 
Lys. rosulate, ereet-arching, short and 
mucronate, olive-green with 

purple: bracts farinose, rose 
is. yellow. 

rather broad, 
irreguhir spots of brown- 
colored, the scape slender: 

2200. Brazil. I, 22 

A AUds th) 
is 

2706. Vriesia splendens. 

psittacina, Lindl. (Zilldéndsia psittacina, THook.). 
About 1 ft. high when in bloom: Ivs. rosulate, 6-10 in. 
long, dilated at the base, yellowish green: fis. large, 
yellow with green tips, scattered on a distichous spike, 
the bracts red at the base and yellow at the top. Brazil. 
B.R. 29:10, where the genus is founded. B.M. 2841. 
ae 5 a 1.—A showy species when in bloom. 

AA. Stamens shorter than the petals. 

B. Les. not barred, mottled or tessellated. 

heliconioides, Lindl. (VV. b¢/lula, Hort. TVilliiudsia 

heliconioides, ABK.). Dwarf and tufted, with many 
rosulate recurving or arching lanceolate Ivs. (about 12 
in. long), which are bright green above and purple 

tinged beneath. Scape overtopping the 
e foliage, simple and erect, with wide-spread- 

ing distichous boat-shaped bracts that are 
light red at the base and greenish at the 
tip, showy: fis. white. Colombia. J.H. 
30:490. G.C. Ll. 21:40. 

pp. Les. tessellated (marked in small 
cheeker-twork) or minutely variegated, 

tessellata, Morr. (Vi/lindsia tessellata, 
y Lind.). Lys. short and rather broad, rosu- 

late, dilated at base, short-pointed, rather 
stiff, channeled, tessellated with green and 

\S yellow: inflorescence paniculate, the green- 
\ , ish bracts remote: fls. yellow. Bra- 

Zile TE ade. IRE. Bao. ps: 
543% 

fenestralis, Lind. & André (77i/- 
ldndsia  fenestratis, Hook. £.). 
Robust, densely tufted, the Ivs 
stout (1-2 ft. long) and recurved, 

brown-tipped, with many dark green veius and cross 
veins: inflorescence a simple stout spike 1). ft. long 
and bearing green-spotted bracts: fis. pale yellow. 
Brazil, B.M.6898, IH. 22215. 
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BBB. Lvs. 

hieroglyphica, Morr. 

VRIESIA 

marked with strong transverse bands. 

(Tilldndsia hieroglyphica, 
Bull.). Lys. many, rosulate, stout, recurved, short- 
acute, very strongly and irregularly marked and 
banded with dark green above and brown-purple be- 
neath: inflorescence paniculate, the bracts broadly el- 
liptic-ovate, the fls. yellowish. Brazil. I.H. 31:514; 42, 
p. 318. R.H. 1891:400,—A very striking and showy 
plant. Sometimes known as a Massangea. 

V. fulgida, Hort., has been catalogued in this country. It is 
agarden hybrid (V. ineurvata X Duvali). It has short green 
lvs. and an exserted simple spike with distichous bright red 

VRIESIA 

imbricated bracts. I. ak 67.—V. glaucophilla, Hook., is re- 
ferred to Tillan sulata. =¥. musaica, Cogn., is Guz- 
mania, for which sce illandsia. It is also known as a Mass. 
gea (see p. 992).—T. zebrina, Hort., 
and sometimes Cryptanthus zonat 
cussion under Tillandsia and Fig. 2515. 

an- 
is sometimes V.splendens, 

For the latter, see dis- 

L, H. B. 

VULNERARIA. J. Anthyllis, Scop., is Anthyllis 
Vulneraria, which see in Vol. I. The other Vulnerarias 
are referred to the same genus. 

VYENOMUS is another spelling for Euonymus 

2707. Vriesia carinata. 



W 
WAAHOO, WAHOO, or BURNING BUSH is Luony- 

mus atropurpurens, Ulmus alata, the Winged Eln, is 
also called Whahoo or Wahoo. 

WAFER ASH. Prleleu trifoliata. 

WAHLENBERGIA grandiflora. 

WAITZIA (F. A. C. Waitz, born 1768, state physician 
to the Duteh at Samarang, Java; wrote on Javanese 
plants). Composite. Includes one of the rarer “ever- 
lasting flowers,” a half-hardy annual which grows about 
1tg ft. high and bears flat-topped clusters of yellow 
flower-heads, with a golden disk. The clusters are 
about 5 in. across, and the heads 2 in. across, the showy 
part being the involucral bracts, which are arranged in 
4 or 5 series, and are petal-like in character but of 
stiffer texture than ordinary petals. Waitzia is a genus 
of 7 species of Australian herbs, mostly annuals: vs, 
alternate, linear or nearly so: fl.-heads in terminal 

corymbs or rarely in oblong, leafy racemes: involucre 
various in outline, the bracts overlapping in many rows, 
all colored and petal-like: receptacle fat, without scales: 
anthers provided with tails of microscopic size: akenes 
somewhat compressed, glabrous or papillose, termi- 
nating ina slender beak; pappus of capillary bristles 
usually cohering at the base, simple, barbellate or plu- 
mose. The genus is distinguished from Helipterum and 
Helichrysum by the beaked akenes. Flora Australien- 
sis, vol. 3. 

grandiflora, W. Thompson. (The authorship of this 
species is credited to Naudin by Index Kewensis.) 
Half-hardy everlasting or “immortelle,” annual, ex- 
ceeding 18 in. in height: lvs. lanceolate, long-acumi- 

See Platycodon. 

nate, sessile, green above, slightly villous beneath, 
prominent midrib beneath: fls. yellow, in_ terminal 
corymbs. F. 1865:41, where it was originally described. 
Probably the most desirable of the genus. It seems to 
have replaced W. airea, the favorite of the previous 
generation, being larger-tld., more robust, and rather 
easier of cultivation. W. M. 

WALDSTEINIA (Franz Adam, Count of Waldstein- 
Wartenburg, born 1759 at Vienna; wrote with Kitaibel 
an illustrated work on rare plants of Hungary; died 
1823). Rosdceew. The YELLOW or BARREN STRAW- 
BERRY, Walsteinia fragarioides, is a little plant that 
looks much like a strawberry plant, but it has yellow 
flowers and bears no edible fruit. It is a hardy North 
American tufted perennial herb, about 4 in. high, with 
glossy Ivs. composed of 3 wedge-shaped Ifts. and 5- 
petaled fls. less than 4% in. across. It comes with the 
first rush of spring, and continues to bloom until sum- 
mer. There is no satisfaction in growing only a few 
plants of this wild flower. The plant is appropriate to 
the rockery, where every effort should be made to in- 
duce it to form a dense mat. Masses of the Yellow 
Strawberry have been used with good effect for edging 
shrubbery borders, and the plant is listed by several 

nurserymen. 
Only 4 species of Waldsteinia are well known. They 

are hardy, creeping, perennial, strawberry-like plants: 
lvs. alternate, mostly basal, Jong-stalked, entire, lobed, 
3-5-cut or with 3-5 Ifts., the lfts. erenate or incised: 

scapes bracted, bearing 2-5 yellow fis.: petals 5, obo- 

vate, about as long as the ealyx-lobes; stamens inden 

nite: carpels 2-6: akenes obliquely obovoid, dry or 

slightly fleshy. Natives of north temperate zone. 

fragarioides, Tratt. Fig. 2708. Popular description 

above. Pubescent or nearly glabrous: Ifts. dentate or 

crenate except at the base, 1-2 in. long: scapes corym- 

bosely 3-8-fld.: akenes 4-6. May, June. Woods and 
shaded hill-sides, New England to Minn, and Ind., 

along the Alleghanies to Ga. B.B. 2:218. R.H. 1890, p. 

510. B.M. 1567 and L.B.C. 5:408 (both as Dalibarda 

fragarioides). W.M. 

WAKE ROBIN. 
America, Zvilliion. 

WALIMEISTER is Asperula odorata, 

WALKING-LEAF FERN is Cumptosorus 

WALL CRESS or ROCK CRESS is Avradis. 

WALL FERN. Polypodinm vulgare. 

WALLFLOWER. Consult Cheiranthus Cheiri, 

WALLICHIA (Nathaniel Wallich, 1786-1854, Danish 
botanist; wrote on plants of India). Pulmacew. Three 
species of Himalayan palms, one of which, the first de- 

seribed below, is cult. outdoors in S. Fla. and $8. Calif. 
and in Eu. under glass, and the second, while not ad- 
vertised in America, is believed to be in a few northern 
greenhouse 
Low palms, cespitose, with short branching caudices, 

or in 1 species tall: Ivs. densely fasciculate, terminal, 
distichous, scaly, unequally pinnatisect: segments soli- 
tary or the lowest in groups, cuneate at the base, ob- 
long-obovate or oblanceolate, erose-dentate, the terminal 
one cuneate; midnerve distinct; nerves flabellate; 
margins recurved at the base; petiole slender, laterally 
compressed; sheath short, split, with the margins deeply 
erenate: adices short-peduncled, the staminate droop- 
ing or reeurved, ovoid, much branched, densely Ad., the 
pistillate looser, erect; spathes very numerous, slender- 
coriaceous, the lower ones the narrower, tubular, the 
upper ones cymbiform, entire, imbricated: fils. medium, 
yellow: fr. ovoid-oblong, red or purple. Stove palms. 
For culture, see Didymosperma. 

Wallichia is allied to Didymosperma, Arenga and 
Caryota, differing in having 6 stamens instead of an 
indefinite number. Caryota is the only one of this 
group with ruminate albumen. Didymosperma has a 
cup-shaped, 3-lobed calyx. and in Arenga the calyx 
has 3 distinct sepals. 

In England Arian aaenlatium, in 

9708. Yellow, or Barren Strawberry—Waldsteinia 

fragarioides (X 24). 

disticha, T. Anders. Candex 10-15 ft. high, 5-6 in. in 

diam.; naked: Lvs. distichous, 6-10 ft. long, alternate, 

erect: Ifts. 12 ft. long, 2-2'y in. wide, fascicled, linear, 

narrowed to the base, truncate and denticulate at the 

(1959) 
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apex, with a large tooth on each side above the middle, 
glaucous beneath; petiole and sheath short, scurfy: lvs. 
disposed in a's, spiral: fs. in many spiral series. Him- 
alaya. 

caryotoides, Roxb. (Hunina caryotoides, Buch.-Ham. 
Didymospérma caryotoides, Hort.). Lifts. oblong or 
linear-oblong, panduriformly excised and acutely 
toothed, white beneath. F. 1874, p. 161. R.H. 1870, p. 
368. 

W. porphyrocarpa, Mart. See Didymosperma. 

JARED G. SMITH. 
WALL PEPPER, Sedum acre. 

WALNDT is a name applied to any species of the ge- 
nus Juglans. The Walnut of history is Juglans regia 

(Fig. 2709), a native of southeastern Europe and re- 
gions beyond, Etymologically, the word Walnut signi- 
fies a nut that comes from a foreign source. It is inter- 
esting to note that in this country Juglans regia is 
known as English Walnut, apparently because the im- 
ported nuts are likely to reach us by way of England, 
In eastern North America, the word Walnut usually 
applies to the native Juglans nigra (Figs. 2710, 1193), 
although it sometimes, but erroneously, designates the 
large-fruited hickorie A related species, the butter- 
nut (J. cinerea, Figs. 2711, 1194) is sometimes called 

White Walnut. The Black Walnut (J. nigra) is often 
planted on roadsides and about yards, but it is searcely 
a horticultural product yet. A very similar species in 
California is Juglans Californica (Fig. 2712), which 
makes a fine large tree and often bears excellent nuts. 
The eastern J. nigra was early introduced into Califor- 

2709. Juglans regia, the Walnut of commerce (X 4). 

Often known as the ' English” Walnut. 

nia and it seems now to be common, In fact, itis some- 
times difficult to distinguish the two species. The Cali- 
fornian species attains a height of 50 ft., making a broad- 
topped handsome tree, Commercial Walnut culture is 
concerned with J. regia, and this culture is practically 
confined to California. The species is hardy even as 

WALNUT 

far north as parts of New York, and in the Middle and 
Southern states it often bears well, but its culture is 
not attempted on a large scale in the East. The Japan- 
ese Walnut, J. Séeboldiand (Figs. 1196-8) is now be- 

coming known in the East, and it is perfectly hardy in 
central New York. It is a handsome tree, but it prob- 
ably will not become an important fruit tree. For the 
species of Walnuts, see Juglans. L. H.B 

9710. Black Walnut — Juglans nigra (* %), 

On the right is the bare nut; on the left the husk not removed. 

WALNUTS IN SOUTHERN CALIFORNIA. Fig. 2713. The 
Walnut industry in certain limited areas of California 
occupies a place second only to the growing of citrous 
fruits. About 6,000 tons will be exported from Califor- 

nia the present season (1901), which will be worth 
f. o. b. California more than one million dollars. 
Commercial Walnut culture is confined to four south- 

ern coast counties of California—Santa Barbara, Ven- 
tura, Los Angeles and Orange. For this there are good 
and sufficient reasons. Although called the “English” 
Walnut in this country, the climate of England is not 
very well suited to its production, and the greater part 
of the product in that country is used in the manufac- 
ture of pickled Walnuts. The Walnut is fairly hardy 
when dormant, but very tender when growing. There- 
fore, no place subject to late spring frosts can grow Wal- 
nuts with success. The extension of Walnut culture into 
the more northern coast counties of California must be 
done by planting varieties which lie dormant until the 
time of the spring frosts is past. The immature nut is 
also very tender, and cannot endure very hot weather. 
Even in the coast counties a small percentage of the crop 
is often destroyed by hot weather, and the hot interior 
valleys of southern California, or places very distant 
from the ocean, do not produce Walnuts. The area of 
successful production is still further limited by the 
requirement of well-drained and deep alluvial soil for 
the tender rootlets. Any soil of a clayey nature or 
underlaid with a bard clay subsoil will produce only 
stunted trees, while on soil where the water comes 
nearer than twenty feet of the surface the trees will 
grow only a few years, hardly long enough to produce 
a full and profitable crop. 

In nursery practice the nuts are scattered at a dis- 
tance of about 1 ft. in drills 4 ft. apart, late in the fall, 
in soil that has been deeply plowed, As soon as a suffi- 
cient number of the plants break through to distinguish 
the rows, the cultivator is run through to kill the weeds. 
The young seedlings are irrigated and cultivated fre- 
quently during midsummer, the object being to force 
them as much as possible and yet harden them before 
winter. During the first year the seedlings reach a 
height of 1,-2 ft. The taproot, however, grows down 
from 5-8 ft. Tf grown in the nursery the second year, 
they are treated in the same manner, and usually reach 
a height of 8-12 ft. Of late years the practice of graft- 
ing has been growing in favor. The l-year-old seed- 
lings are root- grafted, just as they stand in the row. 

The grafts will grow about 8 feet in one year. Grafting 
is much more successful than budding. When trees are 
budded, ring-buds are used, and the tie is a strip of 
waxed cloth. 

The trees are planted in orchard form at either 1 or 2 
years of age, preferably the latter. They are usually 
set in squares 50 ft. apart. The trees make very little 
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growth the first year, many of them not more than 6 
inches. Atter this the growth is rapid. The trees are 
tied to stakes with strips of cloth, since they are very 
tender when growing, and the swaying of the tree by 
the wind quickly causes any other tie to eut through 
the bark. Walnut trees are pruned very little. At first 
small limbs are allowed to start about 
the trunk, but later these are pruned ott 
toa height of 4 feet. Some of the longer 
growths are shortened back while the 
trees are young; and after they are older 
the low limbs which bend down in the way 
of cultivating are removed. ; 

The Santa Barbara Softshell begins to 
bear the third year from planting, but 
does not produce profitable crops before 
the fifth or sixth year. Precoeity in bear- 
ing is not a desirable quality in Walnuts, 
since no Walnut tree will produce a prof- 
itable crop until it attains sufticient size 
to support it. Hardshell trees do not 
bear as young, and they are not regular 
bearers. 

Walnut orchards in California reeeive 
thorough tillage. They are heavily irri- 
gated in winter, and plowed about 8 in. 
deep in the spring. After this they are 
irrigated and cultivated until the nuts be- 
gin to tall,—about the 1st of September, 
Late irrigation fills out the nuts and 
causes the hull to open readily. Heavy 
fogs are also desirable during harvesting. 
The nuts are shaken down and picked up. 
They are then spread in trays about 5 
in. deep until dry, when they are bleached 
and shipped to market. Walnuts were 
formerly bleached with fumes of sulfur, 
but this was found injurious to the nut. 
They are now usually dipped in a solution 
of chloride of lime (chlorinated lime) and 
sal-soda, to which a sufticient amount of 
sulfuric acid has been added to set free the chlorine. 
The majority of Walnut-growers are organized into 

local associations. Representatives of these associa- 
tions form the executive committee of the Southern 
California Walnut-Growers’ Association. This execu- 
tive committee provides the form of contract which 
the loeal associations may enter into with brokers, 
and fixes the price. The local associations are man- 
aged in several ways. In some the growers bleach 

their own crop, while in 
others the association performs 
this work at its own packing 
house. 

The Walnut tree has very few 
pests. The red spider some- 
times attacks the trees, but it is 
not considered a serious pest. 
Of late years a bacterial growth 
has developed to a considerable 
extent which is more serious. 
This attacks and destroys the 
immature nut and the small 
limbs of the tree. 

ARTHUR STALEY. 

THE Wauntr ms CENTRAL 
CALIFORNIA. Walnut - growing 
is quite rapidly extending in 
hoth the coast and interior val- 
ley regions of Central California 
and is also suecessfully accom- 
plished in favorable situations 
in the foothills up to an eleva- 
tion of 2.000 ft. There are also 
many instances of thrifty and 
prolific trees in northern Cuali- 
fornia and southern Oregon. 
This northward extension of 
successful Walnut growing is 
conditioned upon the use of the 

best Freneh varieties and the 
rejection of the varieties popu- 
lar to the chief commercial dis- 

2711. Juglans cinerea of 

the eastern states. 

(xX %.) 
Sometimes known as 

White Walnut. 
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tricts in southern California, viz., Preeparturiens, May- 
ette, Chaberte, Parisienne, Franquette, ete. These va- 
rieties are hardier in resistance of frost and leaf-burn 
from summer heat. ‘They are largely root-grafted upon 
the seedlings of the California Black Walnutin the nur- 

and are also being top-grafted upon old native trees, 
Ed. Wicksow, 

sery 

2712. The California Wild Walnut — Juglans Californica (» !4) 

WALNUT BacTeriosis. —Chief among the more serious 
diseases of Juglans regia in the United States is a bac- 
terial blight of the nut, branch and leaf of that tree. 
This blight now bas its greatest development along the 
Pacifie coast, especially in Orange and Los Angeles 
counties, California. The germ which causes this dis- 
ease is anewly described species of Pseudomonas (P. 
Juglandis), Different effects of the disease are shown 
in Fig, 2714. 
The organism of Walnut bacteriosis winters in the 

fallen nuts, in the diseased tissues of affected branches, 
and especially in the pith cavity of the latter. New in- 
fections oceur as soon as spring growth begins, taking 
place near the growing point of branches, in the open- 
ing leaves, and upon the young and tender nuts. The 
finer lateral veins of the leaves and the adjoining par- 
enchyma are destroyed, and the midrib is often af- 
fected. The injury resulting from infection of the branch 
will largely depend on the tenderness of the latter at 
the time and point of infection. If the tissue is tender 
a canker-like spot will be eaten through to the pith, or 
the entire end of the shoot may be destroyed, If the nut 
is infected while small, its complete destruction usually 
follows, the digestive action of the germ involving hull, 
shel and kernel. Nuts infected early in the season 
mostly fall when small, while later infections frequently 
result ouly in the destruction of the hull and the black- 
ening of the outer layers of the shell, the tissues havy- 
ing become too hard for the further progress of the dis- 
ease. As in the case of pear blight, rapidly growing 
trees are more subject to injury than those making a 
slower and hardier growth. The spread of the micro- 
organism through infeeted branches is generally only 
local—it rarely extends more than a few inches from 
the point of infection. A marked blackening of the in- 
jured parts results from the rapid oxidation of the tan- 
nie acid they contain, though this is not distinctive 
of injury from this disease. Pseudomonas juglandis 
is actively motile; hence fogs, rain or dew aid in its 
spread and increase the number of infections. The 
water of irrigation may earry the germ for miles. 

The destruction of the tissues of the Walnut is effected 
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by means of two ferments or enzyms secreted by the 
organism. One is a diastatic ferment which converts 
the starch of Walnuts into grape sugar; the other is a 
peptonizing ferment which digests the proteids of the 
cells. The action of these ferments becomes manifest 
in the development of a water-soaked band immedia 
surrounding the margin of the blackened infected s 
if the disease is active, and this appearance readily dis- 
tinguishes this malady from all other injuries to the 
nut or branch. As the secretion of the two ferments 
depends largely upon a temperature of 65° to 75° F., a 
much lower temperature is unfavorable to the destruc- 
tive action of the blight upon the tissues, and when 
such low temperature prevails the infected points are 
likely to be cut out through the action of the cells of 
the Walnut. 

The losses from Walnut bacteriosis are often heavy, 
especially in individual orchards or special localities. 
A loss of 50 per cent of the crop is not uncommon, and 

WALNUT WARDIAN CASES 

son Medical College, Philadelphia, in 1836. He settled 
in Cincinnati in 1837 and began the active practice of 
medicine. He was early elected a member of the school 
board and did faithful service for many years, making 
it his business to travel through the eastern states and 
cities to study systems of teaching in order to introduce 
improved plans into the Cincinnati schools. He was 
actively interested in and a prominent member of the 
Cincinnati Astronomical Society, The Western Academy 
of Natural Sciences, the Cincinnati Society of Natural 
History. He was one of the founders of the Cincinnati 
Horticultural Society and the Wine-Growers’Association. 
He was also prominent in the old Cincinnati College 
and afterward in both the Ohio and Miami Medical Col- 
leges. He was for many years president of the Ohio 
Horticultural Society and vice-president of the Ameri- 
can Pomological Society. He was among the first to 
draw public attention to the improvement of public 
grounds, private parks and cemeteries. The present 

interest in landscape gardening in this 
country is largely due to his efforts and 
writings. He was interested in estab- 
lishing the famous Spring Grove Ceme- 
tery, one of the earliest and best of land- 
scape or lawn cemeteries, and was one 
of the first residents of Clifton, whence 
he moved to a farm near North Bend, 
Ohio, formerly owned by President Har- 
rison. There he spent most of his time 
in testing varieties of fruit and methods 
of culture, and prepared numerous prac- 

tical papers for horticultural societies 
and other readers, and in fact established 
a private experiment station. 

In 1850 be began the publication of 
the Western Horticultural Review, 
which continued four years. In one 
number is contained the first descrip- 
tion of the Catalpa speciosa, now recog- 
nized as one of the valuable forest trees. 
His report of the Flax and Hemp com- 
mission, published by the government 
in 1865, was the result of much patient 
study and investigation. “Hedges and 
Evergreens ” appeared in 1858. “Ameri- 

2713. 

occasionally as high as 80 per cent of the nuts are 
aftected in badly diseased orchards. 

The treatment of this Walnut disease has been found 
to be difficult, but the spraying of the dormant tree has 
shown a considerable saving when Bordeaux mixture 
is used. It has also been learned that the hardshell 
Walnuts are comparatively free from this disease, and 
that certain softshell varieties are so nearly free that the 
grafting of nursery stock from these resistant trees is 
contemplated for new orchards. As no species of Wal- 
nut except J. regia has thus far shown this disease 
under natural conditions, many hybridizations have been 
undertaken in hope of obtaining resistant and satisfac- 
tory trees by this means Newton B. PIERCE. 

WALNUT, INDIAN. Alenurites triloba. 

WAND PLANT. Galas aphylla. 

WANDERING JEW. Zebrina pendula and Trades- 
cantia fluminensis. Also Saxifraqa sarmentosa. 

WARATAH. Telopea speciosissima. 

WARDER, JOHN ASTON, physician, author, horti- 
culturist and forester, was born at Philadelphia, Jan- 
uary 19, 1812. His early life was spent in a suburban 
home, where he evineed a love of nature which he cher- 
ished through life. Bartram and Darlington were among 
his neighbors and he met in his father’s house men like 
Audubon, Michaux and Nuttall. In 1830 his parents 
moved to Springfield, Ohio, where he helped clear up a 
farm and first became interested in agricultural sciences 

and comparative anatomy. He was graduated at Jeffer- 

Walnut orchard in Southern California. 
ean Pomology — Apples,” published in 
1867, was the result of more than 16 
years of careful study, aided by hun- 

dreds of correspondents in various parts of the cen- 
tral states. It is still considered a standard autbority 
on description and varieties of apples, containing a 
table of varieties and synonyms of over 1,500 names. 
A report upon Forests and Forestry was the result of 

his visit to the World’s Fair at Vienna in 1873, as United 
States Commissioner. In 1875 he issued a eall for a 
convention at Chicago to form an American Forestry 
Society, which organization was completed at Phila- 
delphia in September, 1876. The public was not yet im- 
pressed with the importance of the subject, but this 
pioneer association gave impetus to the plans for united 
effort. In 1879-80, with the approval of various socie- 
ties, Dr. Warder memorialized Congress, asking for a 
commission for the study of forestry in Europe, but 
general interest was not thoroughly aroused until, 
largely through his efforts, the American Forestry Con- 
gress held its meeting in Cincinnati in April, 1882. He 
was honorary president of the Ohio State Forestry So- 
ciety, prepared strong memorials to Congress on behalf 
of the forests and was shortly afterward appointed 
agent of the Department of Agriculture to report upon 
forestry of the northwestern states. He was devoted 
in his interest in all which concerns rural life and in- 
dustry; his efforts had a great and marked effect on the 
horticulture and outdoor art of the great central states. 
Death ended an active and useful life July 14, 1883. 

R. H. WARDER. 

WARDIAN CASES are nearly air-tight glass cases 
used for transporting growing plants on long sea voy- 
ages. For this purpose they furnish the best and safest 
method. They furnish the necessary light, protect the 
plants from salt spray and foul gases, and require a 
minimum of care, as the plants need no watering. 
They maintain nearly uniform conditions of tempera- 
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ture, Moisture and atmosphere. Similar cases are also 
used in greenhouses tor growing filmy terns, dwarf foli- 

age plants and other sinall specimens that require avery 
moist and close atmosphere. They were invented about 
1836 by N. B. Ward, who wrote a book of 95 pages "On 
the Growth of Plants in Closely Glazed Cases,” pub- 
lished at London in 1842. 
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WARCZEWICZELLA. 
gopetalim, 

See Zi- 

WARREA (named for Frederick 
Warre, who discovered the first 
spee in Brazil).  Onrchiddece. 
Lys. few, long, plicate: scape tall, 
bracted, bearing a raceme of termi- 
nal showy fls.: sepals and petals 
subequal, concave, the lateral se- 
pals united with the base of the 
column: labellam not spurred, 
united with the base of the column, 
undivided, coneave, with longitud- 
inal ridges: column without ap- 
pendag pollinia 4, with a nar- 
row stipe. Plants with the habit 
of small forms of Phaius. They 
require the same treatment as that 
genus. 

bidentata, Lindl. (W. Lindeni- 
dua, Hent.).  Labellum regular, 
slit at the end: ridges convex, the 
central ones thinner and deeper: 
bracts one-fourth as long as the 
pedicels. Sept. 
Colombia. A. F.6 

W. eydnea, Lindl. =Aganisia cyanea. 

HEINRICH HASSELBRING. 

WASHINGTON, HORTICUL- 
TURE IN. Fig.2715. The stare of 
Washington may be said to have 
two distinet climates, that to 
the west of the Cascades, and 

that to the east of this range of 
mountains. The climate of 
western Washington may, gen- 
erally speaking, be said to he 
very temperate. There are no 
very great variations in temper- 
ature. The summers are cool, 
and in some parts somewhat 

dry. The winters are warm, or 
at st not cold. In 
parts of western Washington 
the rainfall is abundant, 
amounting to 70 or 80 inches; 
in other parts the annual rain- 
fall does not exceed 25 inches. 
Those portions of western 
Washington not bounded on 
the west by the Olympic moun- 
tains are subject to a much 
greater rainfall than those parts 
lying immediately east of these 
mountains. Thus, parts of Jef- 
ferson county and of Island 
county are comparatively dry, 
even though on what is known as the wet side of the 
mountains. The whole of western Washington is a vast 
forest; yet there are numerous valleys in which trees 
do not grow. The natural forest growth is coniferous, 

except along the watercourses, where there is a cousid- 
erable growth of deciduous trees, such as alder, poplar, 
willow, ete. In a few places scattering specimens of 
sak, ash and maple are found. Vast areas of land 
have been reclaimed from the sea, or at least from 
Puget Sound, and these tide-lands are amongst the 
best in the state. The summers are comparatively 
bright and dry, the winters wet and almost sunless, 

In eastern Washington a wholly different condition 
exists. The summers are bright, the temperature high, 
and during the months of June, July and August prac- 

some 

and leaves. 

2714. Bacteriosis of the Walnut, as shown on fruits 

See page 1961. 
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tieally rainless. Eastern Washington has a varying 
raintall, Those portions immediately east of the Uas- 
cade range have a very seanty rainfall, but as we near 
the eastern borders of the state the rainfall becomes 
greater. In and near the Yakima valley, the rainfall is 
from 4-6 in. per annum. As we go east the rainfall be- 

comes vreater, until at the eastern 
borders of the state it is about 22 
inches, quite sufficient in this cli- 
mate to produce good crops.  Al- 
titude has a marked influence on 
the climate of eastern Washington. 
In the valleys of the Columbia and 
Snake rivers, from 400 to 600 fect 
above sewlevel, the summers are 
long and hot, and in these portions 
severe frosts are not felt. In these 
low valle the tenderer fruits 
grow to perfection, but of these 
there are only a few thousand 
acres. There are two large val- 
ke viz., the Walla Walla and the 
Yakima, each having an altitude 
of about 1,000 feet, where the win- 
ters are more severe, and where 
fruit trees often suffer in bud and 
twig, and where vegetation jis at a 

standstill for a longer period in 
winter than in the lower altitudes. 
All lands in eastern Washington at 
a lower altitude than 1,500 feet 
must be irrigated to produce crops. 
The larger portion of eastern 
Washington, und especially that 
bordering on Idaho, is high, rang- 
ing from 1,800 to 2,600 feet above 
the sea. It is in these high por- 
tions that there is rainfall sufti- 
cient to raise good crops without 
irrigation. 
The whole state is rolling. The 

Cascade range cuts the state into 
two very unequal parts, the 
larger part lying to the eust. 
The watercourses, for the 
most part, run in deep canons, 
and the table-lands are any 
thing but level. The soil varies 
from the deep basalt clay loams 
to the voleani¢e ash, and to the 
sand and silica soils of the 
river bottoms. The higher 
lands grow the hardy fruits to 
perfection ; the river bottoms 
grow the peach, apricot and the 
grape, while midway between 
these is grown a vreat variety 
of fruits. garden products and 
alfalfa. The best wheat lands 
are the heavy clay soils at an 
altitude of about 2,000 feet. 

Fruits.—The state of Wash- 
ington is fast coming to the 
front in fruit prodnetion, There 
are now planted within its bor- 
ders about S0,000 acres of fruit. 
Whitman county, on the eastern 
border, bas an acrenge of 8.000 

planted to fruits, mostly apples and prunes. Clark 
county, on the west of the range, is the greatest prune 
producer. The Puyallup valley, close to the Puget 
Sound, is the leading small-fruit section, but the 

whole state is adapted to many of the fruits. The 
counties producing the largest amount of fruit are 
Walla Walla, Yakima, Whitman, Clark, Spokane and 
Kittitass. The islands of Whidbey and Orcas are fa- 
mous for their fruits. Of the 80,000 acres in fruit now 
growing within the state, 25,000 acres are in prunes, 
mostly Italian, 40,000 in apples, and the remainder in 
plums, cherries and grapes. 

Prunes.—The Italian prune (Fellenberg plum) is 
planted in great numbers on both sides of the state. 
Clark county has not less than 5,000 acres planted to 
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this fruit, and is still planting more. There is no other 
portion of the United States, and perhaps not in the 
world, where this variety is so largely planted. There 
is a demand for a large, somewhat acid prune, and the 
Italian is satisfactory. The demand is growing and new 
markets are constantly being opened up. 

The French prune (Agen, Prune d’Agen, Petite, ete.), 
is planted in considerable numbers, but nothing like the 
Italian. Washington seems to be unable to compete with 

WASHINGTON WASHINGTON 

that which comes from the low warm valleys of the 
Snake, the Columbia, Walla Walla and Yakima. The 
Bartlett is the great summer pear, followed closely by 
Flemish Beauty. For fall and winter, Anjou, Clairgeau, 
Easter and Winter Nelis are largely grown. Pears have 
been successfully shipped from the Pacifie coast to 
Liverpool and London. The planting of pears is not re- 
ceiving the same attention as the planting of apples, 
yet a number of acres are annually added to the orchards 

of the state. 

Plums.— Certainly nowhere 

| WASHINGTON. 
ke 

W\Whatcom 

PORTLAND. G 

2715. Washington, to illustrate the general physical features. 

California in the production of this fruit. Nevertheless 
it is fairly profitable in Washington, yielding about the 
same number of pounds to the tree as the Italian, and 
selling in the eastern markets at a good price. But 
the Italian usually sells for more money, as the fruit is 
much larger. 

The Silver prune, or Coe Plum (Coe Golden Drop), 
is a large, handsome prune when well prepared and 
always brings the top market price, selling for two or 
three cents per pound more than Italian or French. 
Not a great many are planted, and in some cases the 
prune-growers work their silver prunes over to Italians. 
There are numerous varieties of prune planted on the 
coast, but none in so great quantities as the Italian. 
Much of the fruit of this prune is shipped green, i. e., 
in a half-ripe condition. This finds its way to the most 
eastern markets, aud some of it even to England. The 
fruit of the Italian stands shipment well, better than 
any other variety. Most large growers have evaporators 
in their orchards, and the most of the fruit is preserved 
in this way. 
Apples.—The late-keeping winter apple undoubtedly 

leads all other fruits in the total acreage now planted 
in the state. The counties shipping the greatest 
quantity are Whitman, Walla Walla, Yakima and Spo- 
kane. The varieties mostly planted are Ben Davis, 
(iano, Northern Spy, Wagener, Esopus, Arkansas, 
Jonathan, Yellow Newtown and Baldwin. The lower 
warm valleys grow the long season apples, like Yellow 
Newtown and Esopus, to perfection, while the higher 
altitudes are best adapted to a shorter season fruit, 
like the Wealthy and the Gravenstein. All apples color 
finely, and are very fair in appearance. There are few 
otf years, but there seem to be full years and slim 
years, though the crops are much more constant than 
in the middle or eastern states. Apple growing is 
amongst the most profitable of the fruit industries. 
Many large orchards have been planted that are not yet 
in bearing. At present the state grows much more fruit 
than it can consume. 

Pears.—Pears are grown to great perfection in almost 
every part of the state, but there is no finer fruit than 

on this continent is the plum 
more at home than on the 
Pacitie coast. Unfortunately 
plums are not profitable. At 

| present there are no canneries 
\ to take care of the surplus fruit, 
: and most of the plums are 

poor long-distance shippers. 
There is a local demand for 
a considerable quantity of 
plums, but great quantities 
annually go to waste under 
the trees. The varieties 

ae mostly planted are Washing- 
| ton, Jefferson, Peach, Pond, 
i Lombard and the Damsons. 

pull ans Cherries. — Sweet cherries 
grow to great perfection in all 
portions of the state, but espe- 
cially so in the Puget Sound 
region and in the warm valleys 
of the east side. Some new 
varieties, natives of the coast, 
notably Bing, Lambert and 
Lewelling, give great promise, 
and already are leaders in the 
inarkets of the West. The sour 
varieties also grow and yield 
abundantly. Sweet cherries 
attain their greatest perfection 

in the warm valleys at an altitude not much above 
1,000 feet. Sour varieties do best on the high lands, at 
an altitude of about 2,000 feet. Cherries have been 
found to be profitable, yet few new plantations are be- 
ing set. The reason for this is probably to be found in 
the labor market, it being almost impossible to get the 
necessary help to care for a large crop of cherries. 

Grapes are not planted to the same extent here as in 
the eastern and middle states. The native varieties do 
not seem to succeed so far north, except in a few fa- 
vored spots. In the low warm valleys of the Snake and 
Columbia all varieties seem to do well. Even the Eu- 
ropean (Vitis vinifera) here grows to perfection, and 
usually receives no special winter protection. These 
Old World grapes are fairly profitable, the local market 
usually being good. 

Small Fruits.—The raspberry, blackberry, dewberry, 
strawberry and gooseberry all do well in the state. In 
some sections of western Washington these fruits are 
grown in great quantities and are mostly shipped to the 
Montana markets. While the prices realized are not 
large, the crops are so abundant that small-fruit farm- 
ing pays well. 

Cranberries grow in the coast counties and on some 
parts of Puget Sound. Where suitable land is found 
the returns from cranberry culture are said to be very 
satisfactory. 

Cauliflower and Cabbage Seed.—The production of 
these seeds is now carried on in an extensive way on 
Laconner Flats (reclaimed tide-lands) on Puget Sound. 
The demand is good, and the crop profitable. Cabbage 
and onion seed is produced in great quantities. 
Bulbs.—At Whatcom, Whatcom county, an attempt is 

now being made to cultivate what are known as Holland 
bulbs. There are two establishments engaged in grow- 
ing hyacinths, tulips, narcissus, ete., and the results 
are promising. Tulips make great numbers of offsets, 
and hyacinths propagate freely by the same methods 
practiced in Holland. 

Horticulture, as an occupation, may be said to be 
profitable within the state. It is true, markets are ata 
great distance, but the mines in Idaho, Montana and 

Spokane 





Washingtonia filifera, the most characteristic palm in California. Plate XLVIII. 
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British Columbian take great quantities of fruit and 
vegetables. Shipments of perishable fruits haye not 
always been found to be profitable, but the state is fast 
settling up, and the outlook for the hortieulturist is very 

bright. J. A. BALMER. 

WASHINGTON GRASS. 

WASHINGTONIA (named for George Washington). 
Palmadcee, Tall palms, with the robust trunks elothed 
above with remains of the sheaths and petioles: lvs. 
terminal, ample, spreading, orbicular, flabelately pli- 
cate, lobed nearly to the middle: segments induplicate, 
tilamentous ou the margins: rachis short: ligule large, 
appressed: petiole long, stout, plano-convex, very spiny 
along the oh ges; spadices long, copiously paniculately 

See Cubomba. 

branched, ¢ labrous : branches slender, tlexuous; spathes 
long, Sena. split. glabrous: tls. white: fr. 
small, ellipsoid, black. Species 3. Ariz., S. Calif. and 
Mexico. Plate XLVIII. 

filifera, Wendl. (Brahea filamentosa, Hort. B. fil- 
ifera, Hort. Pritehdrdia filamentosa, Wendl.  P. 
filifera, Hort.). WEEPING Paum. Figs. 2716, 2717. 
Stemeylindrical, 20-40 ft., enlarged at the base (2-3 ft.), 
covered with persistent petiole bases; petioles 2-5 ft. 
long, 1-2* in. wide at the summit, glabrous, plano-con- 
vex, the rather thin margins with stout, hooked spines; 
ligule large, glabrous, lacerate; blade cireular, tomen- 
tose on the margins of the 40-60 segments, 3-5 ft. in 
diam., cleft on the upper side nearly to the middle, 

ay-green; segments margined with numerous fibers 
in. long. S. Calif., ae “Ariz. Gn. 25, p. 393. G.C. 

591. R.A. 1876, p. 7 18 yp. 153-155. G.F. 
Gt. 1896:5.— WV. fitifera is perhaps the most 

charadterisive palm of California. Its immense straight 
bole and shaggy collar of deflexed dead leaves make a 
striking and pieturesque object. This collar of old 
leaves usually burns fiercely in the dry season. 

robusta, H. Wendl. (Washingtonia Sondre, Hort. in 
part). Stem more robust: petiole shorter and more 
densely spiny, the young plants with yellow spines and 
black-violet sheaths and petioles, at length brown; 
blade light green, 3 ft. long by 3°4 ft. wide; segments 
60. Western Mex. G.F. 38:49. R.H. 1885, p. 403. 

Sondre, Wats. Stem 25 ft. high, 1 ft. in diam.: lvs. 
3-4 ft. in diam., somewhat glaucous, very filiferous; 
petioles 3 ft. long, very slender, 2 in. wide at base, #4in. 
at apex, floccose-hairy along the margins and with stout 
curved spines: fr. 14 in. long, edible. Mex. 

JARED G. SMITH. 

FuRTHER NOTES ON WASHINGTONTA.—Our nursery 
catalogues show that the identity of the three species of 
Washingtonia is a matter of conjecture in the minds of 
growers. In middle California there are two distinct 
types in general cultivation: (1) the one having very 
filamentous deeply cleft leaves, long (3-5 ft.) petioles 
with yellow margins and spines, which is the Colorado 
Desert species, WW. filifera, Wendl; it is less hardy in 
San Francisco than W. robusta, suffering from cold 
winds and fogs and often rotting at the center of the 
growing part. (2) The species with more robust habit, 
the growing part of the stem shorter and therefore more 
distinctly conical, dark leaf-sheaths, short, stout petioles 
with brown, often very dark margins and spines, and 
shorter, more rigid, less deeply cut and often less fila- 
mentous leaf-blades, which is the one from Mexico and 
Lower California, W. robusta, Wendl. (W. Sonore, 
Hort. Calif. in part). This dark color of the petiole 
margins and spines is equally noticeable in the young 
as well as in older specimens. Comparative study of 
the inflorescence may perhaps establish this palm as a 
mere geographical variety of W. filifera, but we have 
not been able to study flowering specimens. It is cer- 
tain that a part of the material offered by nurserymen 
under the name of Washingtonia Sonore is really W. 
robusta. Its greater hardiness in the climate of San 
Francisco shows that Washingtonia robusta is by far 
the most desirable species for cultivation along the 
coast of middle California. 
The following data give evidence that many of the 

specimens in cultivation in the San Francisco bay re- 
gion have originated from Mexican seed and are not, as 
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is sometimes suggested, mere cultural varieties devel- 
oped from seed of the typical form of the Colorado 
Desert. According to Charles Abraham, for miuny 
years proprietor of the Western Nurse ery, San Francisco, 

seed of Washingtonia robusta was introduced some 
twenty-five years ago by Mr. Sressovitch, a commission 
merchant of San Frauciseo, from the coast of Mexico 
near Guaynias. Of the trees raised from this seed there 
is a specimen at Abrahani’s nursery, and Mr. Abraham 
states that there is a fine one in the grounds of St. 
Ignatius College, San Francisco, and another at the 
Crocker residence in Sacramento, The latter has al- 
ready matured seed, from which Mr. Abraham las 
raised a young plant. In the old Bolton garden at 
Greenwich and Jones streets, San Francisco, there were 
growing until this year several well-marked specimens. 
Aceording to Miss Lizzie Bolton, these were raised froin 
seeds presented to her mother, Mrs. James R. Bolton 
(formerly Mrs, Estrada) by friends who brought them 
from Mazatlan. These specimens are now in Mr. Abra- 
ham’s possession. A third importation of seed was made 
by Mr. Jolin Rock, manager of the California Nursery 
Co, at Niles, but we do not know whence it came. 

Washingtonia Sonore is rarely seen in cultivation, 
though frequently mentioned in nurserymen’s ecata- 
logues, and it is certain that much of the material of- 
fered under this name is really W. robusta. In his 
“Flora of the Cape Region of aja California,” in Proc. 
Calif. Acad. , series 2, vol. 3, pp. 109-182, Mr. T. 
Brandegee records that Washinglonia Sonore oceurs at 
La Paz and San José, and notes that “a species of 
Washingtonia is abundant in the cahons of the moun- 
tains and may be this one.” A few years ago Dr. 
Gustay Eisen is reported to have collected seeds of a 
Washingtonia at La Paz, which were handed to a gar- 
dener in San Francisco for propagation; some of the 
seedlings were obtained hy Mr. Abraham, but only one 
survived; this specimen shows the characteristic slender 

~) 

2716. Young plant of Washingtonia filifera. 

petiole and glaucous leaf of the true I. Sonorw. This 
species appears to be much less hardy aaile r cultivation 

than W. robusta. 
From the above notes it would appear that both I. 
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Sonore and W. robusta are found along the Pacific slope 
of Mexico, on the mainland or on the peninsula of Baja 
California. While the type locality of the former is 
given as Guaymas, on the mainland of Mexico, the few 

WASHINGTONIA 

2/17. Old tree of Washingtonia filifera. 

specimens in cultivation have come from the peninsula, 
and though the type locality of the latter is unknown, 
most of the specimens in the trade apparently came 
from Guaymas and Mazatlan on the mainland. 

In cultivation in California Washingtonias respond 
gratefully to abundance of water during the dry sea- 
son, It is a mistake to suppose that because they are 
desert plants they will thrive without moisture; in 
Palm valley, in the San Jacinto mountains, where they 
grow luxuriantly, they are said to be found only in the 
vicinity of springs. Jos. Burtt Davy. 

WATER ALOE, Stratiotes aloides. W. Arum is a 
name sometimes applied to Culla palustris. W. Beech. 
Carpinus Caroliniana, W. Caltrops, or Water Chestnut. 
Trapa natans, W.Chinkapin, or Chinquapin. MVeliwmbo 
lutea, W. Cress. See Cress and Nasturtium officinale. 
W. Hyacinth. See Hichhornia. 

WATERING. An abundant and convenient supply 
of pure, fresh water should always be a first considera- 

tion in locating a garden or greenhouse. Having this, 
the next matter is knowing how to use it, for here, 
good gardeners say, lies nine-tenths of the elements of 
suecess. Certain it is, especially in the indoor cultiva- 
tion of plants, that more depends upon knowing when 
to give or withhold water than upon any other single 
matter. The art of watering is unteachable; it requires 
experience, judgment, skill. Some knowledge of the 
commoner facts of vegetable physiology, physics and 
soil physies will be helpful, but even then experience 
will be necessary. Two common types of watering- 
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cans are shown in Fig. 2718. In American gardens, 
however, watering is usually performed with a hose 
from a stored water supply. 

General Rules.—A fairly safe guide is: never water 
plants until the soil has become dry, though not 
“powder-dry,” and then give them a thorough soaking. 

Plants dislike a continuously wet soil. In the care of 
plants in earthenware vessels, a usetul test is to thump 
the jar. If it rings the soil is dry; if the sound pro- 
dueed is dull the soil is sufficiently moist. Such rules, 
however, are only for the novice. They presuppose 
activity of growth, and take into account only one con- 
sideration aside from this, and that is the condition 
of the soil as regards moisture. The experienced gar- 
dener reads his practice in his plants and the conditions 

under which they are being kept. The following sug- 
gestions are based upon the most important considera- 
tions. 

Actively growing plants may be watered very freely, 
asa rule, whereas in a dormant or semidormant state 
the same plants will require only occasional water- 
ings. 
Soft-stemmed or rapid-growing plants (“soft-wood” 

and “hard-wood” plants), and those with large leaves, 
need, as a rule, an abundance of water when growing 
actively. Hard-wood or slower-growing plants, with 
smaller leaves, must be watered with greater care. Soft- 
wooded plants,with some exceptions, may at times even 
flag somewhat for want of water, and recover without 
permanent injury when a fresh supply is given. Hard- 
wooded plants, as camellias, azaleas and heaths, on 
the other hand, suffer permanent injury from becoming 
too dry. It is safest to allow no plant in active growth 
to flag. 

The amount of foliage affects the plant’s capacity for 
using water. Plants which have been cut back, or 
which from disease, insects or other causes, have lost 

most of their foliage, must be kept drier until they 
have regained their foliage. 

Unhealthy plants are benefited, as a rule, by being 
kept rather dry until they begin to show signs of re- 
newed vigor. 

Small cuttings, or any plants freshly potted or newly 
transplanted, are not in condition to use much water 
until the root-hairs have attached themselves to the 
soil-particles and growth has begun. A thorough wa- 
tering at the time of potting or repotting the plants, 
especially if they are subsequently shaded for a few 
days, is usually sufficient until they have become 
established. 

The character and bulk of soil should be kept in 
mind. Porous and warm soils dry out much sooner, 
while the heavier clay soils are in danger of becoming 
water-logged and sour, unless watered with care. 
When there is a large mass of soil in proportion to 
root development, as in the case of greenhouse beds 
newly set with young plants, care must be used in 
watering until the soil is occupied with roots. 

Serious trouble often begins in the greenhouse from 
a heavy watering at the beginning of a period of dark, 
muggy weather. Not only does such watering do dam- 
age to the soil and roots, but the excessive humidity of 
the air about the plants and its weakening effect upon 
their tissues, invites the attacks of various mildews, 
fungi and insect pests. 

The time of day is important. In the greenhouse in 
winter free ventilation is usually impossible. At night 

there is a tendency toward a damp atmosphere. 
Careful florists, therefore, water in the early part of 
the day at this season, so that the house will have 
become somewhat dried out by nightfall. It is seldom 
advisable to let plants go into the night with wet foli- 
age. It gives the fungi a chance. Especially hazardous 
is it to water cutting benches or boxes of young seed- 
lings late in the day in the winter season. The various 
damping-off fungi find under such treatment the condi- 
tion suitable for their development. Excessive humidity 
on the interior of a closed plant-house is most likely to 
occur in moderate weather. During severe weather the 
condensation upon the glass is large and renders the 
air of the house drier. During summer, when there is 
free ventilation, the watering may advantageously be 
done late in the day. Midday watering at seasons when 
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the sunshine is very bright is often followed by seald- 
ing of the foliage unless the plants are well shaded, 
Ferns, Rex begonias, Chinese primroses and richardias 
are among plants easily injured in this way. 

Consider the temperature. The temperature at which 
the plants are kept, the position of the heating pipes, 
the amount of light, and the freedom of ventilation per- 
missible, need to be kept in mind in watering plauts in 
glasshouses. It is better, as a rule, to have the water- 
ing conform to these conditions; but frequently the prae- 
tice must be reversed. 
Experiments by the writer show, beyond question, 

that the temperature of water used in watering plants 
exerts a marked effect upon the growth, flowering and 
fruiting of plants. It is now held that, in general, the 
water should be of a temperature close to that of the 
air in the house where the plants are growing, or about 
10° F. below. 
Watering may be indirect. Shading the glass of 

greenhouses in summer with some suitable material is 
much practiced by tlorists for the purpose of sheltering 
plants from too great intensity of light, and for the 
purpose of reducing evaporation and transpiration. 
Certain kinds of plants, as palms, and some kinds of 
ferns, require this; also newly potted plants. Syring- 
ing of walks, by reducing the temperature and increas- 
ing the humidity of the air, also tends to reduce trans- 
piration and save watering. Watehfulness and atten- 
tion to ventilation are necessary, however, to avoid 
excessive humidity, which tends toward a soft watery 
growth and extreme sensitiveness and susceptibility to 

disease 
Vessels to contain plants should always be provided 

with openings at the bottom for perfect drainage. 
This, in a measure, is a safeguard against overwater- 
ing. Investigation has shown that a soil which is kept 
continuously wet through bad drainage or otherwise is 
rapidly impoverished through loss of nitrogen. A fer- 
mentation is also set up in the roots, which through the 
formation of alcohol and other products, results in their 

destruction. 
While a constantly wet soil is always very objec- 

tionable, thoroughness in watering as often as the 
plants need water is of the greatest importance. When 
enough water has been supplied there will he more or 

less dripping from the bottom of the pot. It is a good 

plan to leave a space of 119-2 in. or more at the top of 

the pot for the reception of water. This space should 
be so large that when filled, the supply of water in soak- 
ing downward will penetrate to the bottom of the vessel. 

See, also, Greenhouse Management, p. 696. 

9718. Watering-cans. 

The can on the left, flattened on the sides, is gen- 

erally preferable. It can be carried in greenhouse 

walks and in narrow rows. The Jong spout enables 

the operator to apply the water directly to the roots; 

and the greater force of the discharging water makes 

a better spray from the ros 

Subwatering.—A method of watering known as “sub- 

watering” has been made use of in recent wears aE 

supplying moisture to plants growing im beds. as 

Green, of the Ohio Experiment Station, was one of the 

first in this country to point out, as the result of experi 
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ments, some of the advantages of this method of apply- 
ing water. The essential features of this system are 
a water-tight bench, with earthenware tile placed in 
rows upon the bottom either crosswise or lengthwise to 
the bed. Soil is placed about and over these. Openings 
into the runs of tile are left at convenient points. 
Water poured into these openings runs along the length 
of the tile and is carried outward and upward into the 
soil by capillarity—thus moistening the soil from below 
upward. In beds over 50 ft. long a fall of 2 in. toevery 
50 ft. is recommended. See Figs. 1182-3, Vol. IL. 

J.C. Arthur has experimented with a plan which, in 
many respects, is an improvement upon the “tile sys- 
tem.” Here porous brick, having the lower edges 
cracked off, are placed edgewise and close together over 

the bottom of the bench, The shattered edge of one 
brick meets that of its neighbor. A network of channels 
is thus formed over the bottom of the bed, whereby 
water is distributed over the entire bottom, Capillarity 
curries the water upward, through the layer of bricks to 
the soil resting upon them. The amount of water ap- 
plied at a given time is indicated by a gauge near the 
edge of the bench. This consists of a U-shaped tube, 
placed at some convenient place, having one end in- 
serted through and on a level with the bottom of the 
bench; the other rises an inch or so higher outside 
the edge of the bed. Carnations and lettuce have given 
excellent results grown by this method of subwatering. 

Subwatering in connection with tlower-beds and 

borders in the open ground has also proved very ad- 
vantageous. It tends to prevent the formation of a 
erust on the surface of the soil, and keeps it loose 
and porous, carrying the soluble plant-foods upward 
instead of downward. For further notes, consult the 
article Irrigation. 

Watering Lawns and Flower-Beds.—In watering 
beds in the open ground, and lawns, the chief thing is 
thoroughness. Superficial waterings induce the forma- 
tion of roots near the surface. Neglect and subsequent 
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drought then prove more disastrous chan ever. The 
evening is the best time for surface sprinkling. Wa- 
tered in the heat of the day, grass and various other 
plants are likely to have the foliage injured. Ordina- 
rily it is better to avoid watering beds of plants in the 
open ground if possible or delay it until really neces- 
sary, and then water thoroughly. _—Eryrs, WALKER. 

Plunging.—While it is true that most of the water 
given to the plant passes through the soil and escapes 
from the hole in the bottom of the pot, yet much that 
is left in the soil,—which is considerable if the soil 
is saturated as it should be,—is evaporated from 
the porous sides of the earthenware pots. In warm 
sunny weather plants in small pots,standing on a bench, 
dry out very quickly. This can be avoided by plung- 
ing the pots in some material, as coal ashes, tan bark, 
or, better than all, spent bops. When plunged to the 
rims, only half of the surface watering is needed, and 
the advantage of less watering is shown by a marked 
improvement in the health and vigor of the plants. 
Such a benefit is this plunging that plants which would 
otherwise need a shift into a size larger pot, can he ecar- 
ried along another month in perfect health. This ap- 
plies more particularly to quick-growing, soft-wooded 
plants, geraniums more especially, for these are quickly 
exhausted by too frequent waterings. 

WILLIAM Scorr. 

WATERLEAF. Aydrophyllum. W. Lemon. See Pus- 
siflora laurifolia, W. Lettuce. Pistia Stratiotes. W. 
Lily. See Vymphwa. W. Milfoil. IMyriophyllom. W. 
Oak. Quercus nigra, commonly known as @. aquatica, 
W. Oat. Zizania aquatica. W. Plantain, Alisma 
Plantago. W. Plants. See Aquatics. W. Reed. Arundo. 
W. Pest. Hlodea Canadensis, W. Shield. Brasenia 
peltata, W. Soldier. Sfratiotes «loides. W. Thyme. 
BLlodea Canadensis. W. Weed. Llodea Canadensis. 

WATERMELON. Figs. 2719-20. Plate XLIX. The 
Watermelon (Citrullus vulgaris, which see) is a native 
of the warmer parts of Africa. It is a tender annual. It 
has been cultivated from prehistoric times. It reaches 
its highest development in warm and sunny climates. 
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There is probably no country in which the Watermelon 
is grown to such a large extent as in the United States. 
All the central and southern states can grow Water- 
melons to perfection, and there are some of the short- 
season varieties that thrive well as far north as Ontario. 
It is always important that light and “quick” soils be 
selected for the Watermelon, but this is particularly 
true in the northern part of the country, since the plants 
must secure a very early start and grow rapidly in 
order to mature in the short seasons. It is probable 
that a well-matured Watermelon raised in the North has 
as good quality as one grown in the South. Some 
persons believe that seeds from melons grown for 
several generations in the North give earlier and better 
results in the North than southern-grown seeds; but 
the subject yet needs further experiment. However, 
the Watermelon is generally not so adaptable to the 
northern parts of the country as the muskmelon is, and is 
not so largely grown. The Watermelon can be so cheaply 
grown iu the South and the West, and it transports so 
readily, that there is practically no Watermelon growing 
for profit in the northern states. Nearly every home 
garden can grow its own supply. The seeds may be 
sown directly in the open ground; or, in the northern 
sections, it is better to start them indoors in transplant- 
ing boxes or on sods, as explained under IMuskmelon 
and Transplanting. It is well, also, in the northern 
states, to use rather freely of some quickly available 
fertilizer in the hill, in order to start the plants off 
early. If the lands are loose and leachy and likely to 
dry out, or, on the other hand, if they are hard and 
tend to become lumpy, it is well to make “hills” by 
mixing one or two large shovelfuls of manure with the 
earth; but it is important that this manure be short 
and well rotted and then very thoroughly mixed with 
the soil. If the manure is coarse and not well in- 
corporated with the soil, the hill is likely to dry out and 
the fertilizing elements are usually so tardily available 
that the plant does not get a quick start. The smaller- 
growing varieties may be planted as close as 6x8 feet, 
but it is customary not to plant them closer than & feet 
either way. In the South, where general field practice 
is employed, the melons are usually planted about 
10 feet apart. The flea beetle and the striped cucumber 
beetle are likely to be serious on the young plants. 
Hand-picking and thorough spraying with Bordeaux 
mixture and Paris green are the most available 

remedies. In the northeastern states, the (Georgia 
Watermelon is chicHly known, although nearly all parts 
of the South grow the melon with satisfaction. Lately 
very large melon industries have developed in Colo- 

rado, A very large part of the United States is really 
well adapted to the commercial growing of the Water- 
melon. 

The common Watermelons are used as dessert fruits. 
However, there is a race of hard-fleshed very firm 
melons that are used for the making of preserves (Fig. 
2720). Since these are used for the same purposes as 
the true citron of commerce, they are commonly known 
as citrons. They come true from seed. Tics Be 

WATERMELON 

Watermelon Culture in Georgia.—The Watermelon is 
the only important fruit or vegetable that has no valu- 
able by-products. Its saccharine matter cannot be 
profitably converted into sugar. Its enormous reservoir 
of juice or sap refuses to be turned into vinegar or 
wine, as putrefactive instead of acetic or alcoholic 
fermentation results. For this reason, also, it does not, 
like the cantaloupe, produce a good brandy when dis- 
tilled. Its substance cannot be suecessfully used in 
animal nutrition—serving, at best, as a mere diuretie or 
digestive. 

Habitat and Distribution.— Throughout the entire 
tertiary region of the Atlantie and Gulf states, from the 
seacoast to a eurved line marked by the Piedmont 
Ksecarpment which sweeps diagonally southwest from 
Richmond to Vicksburg on the Mis sippi—throughout 
this vast area—“the land of the long-leaf pine” (and of 
the wiregrass)—the Watermelon flourishes unrivaled, 
attaining there its serenest, fullest perfection. And of 
this aren Georgia in particular is noted as producing 
not only the bulk of the erop shipped to northern trade 
centers, but the choicest seleetion as well. 
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To a certain limit perfection in the melon is found 
to directly parallel latitude — regulated and modified, 
of course, by the corrections imposed by isotherms, 
geological formation and local conditions and environ- 
ment. Every mile traveled southward from New Eng- 
land toward this limit, which corresponds, practically, 
to the boundary between Georgia and Florida on the 
Atlantic slope and to the Brazos river in Texas, the 
possibilities of the melon enlarge—its size improves, its 
sugar content increases, its flavor refines and intensi- 
fies. Beyond the limit southward, deterioration again 
begins, progressing with even greater rapidity than in 
the opposite direction, or northward from the climactic 
or focal “line of perfection;” so it happens that the 
melon of extreme South Florida or of the Rio Grandé 
country is little if any superior to its colder and more 
impassive sister of New Jersey or Long Island. In this 
the melon but follows a fixed morphological rule, prom- 
inently emphasized by many familiar products of the 
garden and orchard 

The “line of perfection” referred to—which, indeed, 
is ultimately reducible to a focal “point” of perfection 
—is, like the center of population, liable to change as 
conditions and methods vary or improve under local 

development. At present this point or center may yer- 
haps be located with more reason at Valdosta, in South 
Georgia, near the Florida line, than anywhere else. 
Augusta, however, in eastern Georgia, was formerly 
considered the great center of southern melon produc- 
tion—its very “throne of empire ”—and was, for many 
years, noted for shipping the largest, choicest and most 
succulent specimens found in the markets of the North 
and West. 

Varieties.—Twenty years ago, and for many years 
previous, the tempting if rather startling announce- 
ment, “Augusta Rattlesnakes ” could be seen invitingly 
placarded over every progressive ice-dealer’s door in all 
of the big cities of the land. Then crept in the “Kolb 
Gem,” an Alabama product, somewhat superseding, 
though not displacing the famed “Rattlesnake” as a 
market favorite, and the public began to prefer the 
round to the oblong form, though still partial to the 
striped rind.” 

In ante-bellum days, besides the Rattlesnake only two 
varieties obtained general recognition at the South for 
excellence—the Lawton and Cuba melons, with their 
evolved offspring—the former dark green, the latter 
belonging to the white or gray type (pale green rind 
with delicate, darker green tracery) but both of them 
of oblong shape. These were in great measure gradually 
displaced by the Georgia (or Augusta) Rattlesnake, and 
it, as stated, was in turn foreed to partially yield prec- 
edence to the Kolb Gem. The round or ovoid form 
became fully established in public favor by the later 
advent of the “Jones” type, which soon dominated the 
market, its refreshing dark green color proving par- 
ticularly attractive. Selections of this strain, culminat- 
ing with Duke Jones, Lord Bacon and others, have 
finally brought the melon up to its highest perfection, 
though the Girardeau innovations from Florida, such as 
Florida Favorite, New Favorite and Triumph, still con- 
test their supremacy, while the older standards, as 
Rattlesnake, Sugarloaf, Sheephead, Scalybark and the 
like are by no means “back numbers.” 

Nor have the North and West been altogether idle in 
the work of development, many of the best of the recent 
introductions and some of the older strains coming 
from these sections. Indiana, for instance, gives us 
Sweetheart and Hoosier King; Cuban Queen, Delaware 
and Boss come from the Middle States; while Virginia 
contributes Jordan Gray Monarch. 
Many points combine to form the ideal melon. The 

scale of excellence for the southern type is probably 
about as follows: y 

Per cent 
5 

s 
Shape . 
Color of flesh ... 
Color of rind, or m: 

Total 
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As southern melons are intended, primarily, for sale, 
a hard, thick rind, with firmmess and solidity of flesh, 
is a paramount requisite, as it makes a safe shipper and 
long keeper. 

Unfortunately, quality, which is based mainly upon a 
high sugar content, is generally inseparable from a thin 
rind and tender ftlesh—contradictory features to those 
requisite for a good shipper. This accounts for the 
relatively inferior quality of such melous as Rattle- 
snake, Kolb Gem and Jones, which are grown, of 
course, for distant markets. The metropolitan seldom 
realizes the supreme lusciousness which it is possible 
for some of the best local varieties in the South to 

2719. A Georgia Watermelon. 

attain unless he has been lucky enough to test them in 
the field. Even a Lord Bacon, the best of the shipping 
melons, cannot stand table comparison with Ramsay, 
Dixie, Jordan Gray Monarch, Kleckley Sweets, MeIver 
Sugar, Phinney Early or Mountain Sweet. 
Shape is of minor consideration, if only ordinary 

symmetry or freedom from distinct deformity is pre- 
served, as preference appears to be divided between the 
round or ovoid and elongated forms, while the marking 
or color of rind is of still less moment; although of 
late a solid green tint seems to find a readier market 
than either the striped or “gray” marking, while an 
irregular, blotched surface, as with Scalybark or Moun- 
tain Sprout, though attached to good quality and size, 
is distinctly objected to. 
With regard to color of flesh, the publie is united in 

demanding a deep red or crimson heart, with few seeds; 
for white or golden-fleshed varieties have never found 
favor. They are generally regarded as wanting in 
ebaracter or insipid, although some melons of this type 
unquestionably attain superior quality. 

Little ditference is observable between varieties in 
their capacity to resist disease and inseet depredation. 
Vigor of growth depends mainly upon individual eul- 
tural methods and little upon variety: nor is there much 
marked difference in time of maturity between the dif- 
ferent strains. 

Of all the physical features enumerated, size and 
shipping capacity are by far the most important—to- 
eetber aggregating 60 per cent of the requisites for an 
ideal type. Size is almost as necessary as resistant 
rind, and it is fatal to attempt to ship small melons. 
Results would be far better if strieter culling should be 
universally followed. 
Tosummarize: For shipping purposes the following 

varieties may be confidently listed as superior, in the 
order named: Lord Baeon, Kolb Gem, and Georgia 
(preferably Augusta) Rattlesnake. 

For table or family: Jordan Gray Monarch, Sibley 
Trinmph and Seminole. 

For early melons: Memphis, Augusta Sugarloaf and 

Augusta Rattlesnake. 
For late melons: Boss, Sealybark and Sweetheart. 
Culfure.—While the Watermelon is extremely cosmo- 

politan and will readily accommodate itself to a variety 
of soils, and, particularly in its own best region—the 
"Wiregrass ”—will submit to an infinity of rough and 
unscientific treatment without rebelling, yet a warm, 
light, gray, sandy soil is its delight, especially when 
supplemented by a strong clay subsoil that will daily 
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yield its modicum of moisture, little by little, when 
ealled on. Like the eat and the grape, the melon cannot 
bear “wet feet.” Still, the soil shuuld not be too dry. 
Suflicient capillarity must exist to keep the roots of the 
plants well supplied with their proper anount of mois- 
ture—though not enough to evaporate the entire reser- 
voir of water in the subsoil into the atmosphere, A 
soil too rich in humus is not desirable. Sufhicient nitro- 
gen for its use can be supplied artificially where it does 
not exist naturally. A surplus may, and generally dues, 
produce larger melons, but at the expense of quality. 
They will prove soft, watery and insipid—poor ship- 
pers, and with a small perceutage of sugar. Therefore, 
an ideal location for a melon plat on a small seale will 
be found on the site of an abandoned cowlot, or an old 

garden spot. “Sccond bottoms ’—the accumulated de- 
tritus of hillsides—serve admirably, but creek bottoms 

or heavy muck of any sort would be no more admissible 
for the melon than for grapes or peaches. 

Rotation of crop area is all-important. Never should 
two crops of melons occupy the same plat with an inter- 
val of less than three years between them. In that 
time, insect depredators, attracted by the first melon 

crop, Will probably have become exterminated, and the 
drain from the soil of specifie plant-food (especially 
potash) will also have been, to a great extent at least, 
made good. 

Preparation of the land should be thorough, but not 
nece deep. The roots of the melon extend quite 
a distance under ground laterally, but close to the sur- 
face. The deeper the land is broken, the deeper the 
roots will be induced to penetrate, disturbing their nor- 
mal habit and producing surplus vine at the expense of 
fruit. But because shallow plowing is permissible, for 
that very reason the surface pulverization should be 
thorough and effective. What is saved on the subsoiler 
should be expended on the harrow. After breaking, 
two harrowings, one with a cutaway, the other with an 
Acme harrow, should follow. This leaves the plat in 
excellent condition, especially if a crop of cow-peas has 
been grown on the laud the previous year, as is always 
advisable. 

The richer the soil or the higher the fertilization, the 
more luxuriant will be the resulting growth of vines. 
Hence, the distance apart at which the “hills” should 
be located must correspond. On very rich land 12 feet 
apart each way is none too much: indeed, many growers 
prefer this distance even on poor land. It is entirely a 
matter for individual control. Probably 10x10 feet is 
the distance most frequently employed, and in no case 
should it be less than 8x8, and this very rarely. What- 
ever the distance, the land should be checked in squares, 
locating the hills equidistant in both directions. 
Whatever the distance adopted, the plat, after its 

final “freshening up” with the harrow, is “laid off” 
with cross furrows made by a light “scooter” plow. 
Then, in one direction, with a wide “shovel” plow, an 
opening furrow is run in which the fertilizer is drilled 
and thoroughly mixed with a scooter—two trips to the 
row—on which four furrows are next “listed” with a 
turn-plow, thus forming the bed for planting, which 
will warm up sooner than the surrounding soil. The 
“middles ” are broken out later. 
Many growers still cling to the obsolete practice of 

dragging up the dirt with a hoe into individual hills at 
the intersection of the furrows, and therein concentrat- 
ing the manure, as in garden squash culture, instead of 

employing the more modern and economical “continu- 
ous beds.” Where compost is used on a small scale 
this may be excusable; but it is not only preferable, 
Dnt on a large scale necessary, to drill commercial ferti- 
lizers. 

A crop of cow-peas the previous year is the best 
preparation that can be given an area intended for 
melons. It leaves the soil well stored with nitrogen, 

light, porous and easily worked. In midwinter or early 
spring, according to latitude, the manure, if commercial 
fertilizer is employed, should be put in; compost or 
stable droppings sooner, to insure partial decomposi- 
tion by planting time. Stable manure, however, is 
always variable in its content of plant-food, and there- 
fore for more reliable results commercial fertilizers are 
preferable, particularly when operations are conducted 
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ona large scale. The following formula will be found 
to be well adapted to the average soil: 

WATERMELON 

Lbs. 
Nitrate Ob eS Oda cc s25 68 ac ac atelateloates. Seta eerencinets 500 
High grade superphosphate...... .-+1,200 
Sulfate of potash (or muriate of potash).......... 300 

2,000 

This is rather a high grade formula and will analyze: 

ant 

Nitrogen (ammonia equivalent 4.0 per ene) 
Phosphoric acid 1 
Protas Chee O) ine wane A CREO! SA Ries seancilee sue, 5 ioters 7.5 

It may be used advantageously at the rate of from 
400 to 800 lbs. per acre; the maximum amount, how- 

ever, will rarely be justified. An extra finish of nitrate 
of soda—say a thimbleful per hill-applied just after 
the plants are well up, will give them a good start. 

Planting is performed by hand and the seed put in 
quite shallow. Seeds should not be spared. Field mice, 
pigeons, poultry, crows, cockroaches and other depre- 
dators frequently prevent a perfect stand where but 
few seed are used, and the time lost thereby, when re- 
planting is necessitated, can never be regained. Twenty 
seeds to the hill is not too many—preferably rather 
more than less—each seed pushed down separately into 
the mellow soil with the forefinger to the depth of an 
ineh or less. They should on no account be placed 
deeper. This for the marauding agency— whatever 
it may be—to discover and destroy each seed in succes- 
sion, which gives some a chance to escape; whereas, if 
planted together in a mass, so soon as the pocket was 
found the seed would all be scattered or devoured at 
onee. The process of planting as described seems slow 
and laborious, but it really takes much less time than 

2720. The Preserving Watermelon, commonly known 

as ‘‘Citron.”” 

its details indicate. On dry soil, during a time of 
drought, it is sometimes necessary to put a “hoe-dab” 
of earth on each hill, after planting, to serve as a mulch 
and to induce germination. This is removed before the 
cotyledons of the young plants appear. 

In addition to starting under glass and transferring 
to paper (Neponset) pots, in order to have the young 
plants ready for permanent planting as soon as all dan- 
ger of frost is over, the growth of the vine, after final 
transplanting, may be forced by artificial means. A 
section of small sewer-pipe or tiling is embedded per- 
pendicularly in the hill and nightly draughts of water 
(liquid manure, if desired, weak, with a solution of 
phosphates) fed the plant. This stimulates rapid 
growth in early spring and development of root sur- 
face. When acid phosphate is used in solution, the 
fruit is also said to increase rapidly in size, quantity 
and quality. Careful thinning to one or two melons per 
vine will also hasten their growth and development. 
“Christmas” melons—should any one care for as cold 

cheer at that season—may be had by selecting a thick- 
rinded variety, as Kolb Gem, planting late in June, 
handling carefully when pulled, and storing in some 
dry, yielding substance, like cottonseed hulls, in a cool 
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cellar where the temperature is uniform and can never 
drop below freezing. 

After the plants are up they are at first thinned down 
to three or four to the hill, and subsequently to one, or 
at most two. Oue vigorous root system, well attended 
to, will usually succeed in extracting from the soil as 
much plant-food as will two, and will give a better 
account of it, also, on “settling day.” 

Cultivation is commenced early and should cease 
early. It is effected with either the five-toothed or 
eleven-toothed cultivator or with scooter and “heel- 
scrape,” and should invariably be shallow, except for 
the first plowing after planting, when the middles are 
customarily “run out” with a turn-plow or “twister.” 
“Laying by,” or the cessation of cultivation, should 
occur as soon as the vines cover the ground well. Vines 
are never turned at any stage, if it can be avoided, and 
under no circumstances after “laying by.” Nor is the 
land ever plowed in the early forenoon. To prevent the 
wind from rolling and tumbling the vines, a thin broad- 
casting of cow-peas is usually made at the last plowing. 
They serve also, later, to partially shade the melons 
and leave the soil in excellent condition for the next 
crop. 
Marketing.— Large areas for shipment are always 

located directly on some line of railroad—if possible, 
with a spur or side-track into the plantation. The 
heaviest servitude attached to melon culture is the 
initial haul, which should invariably be on springs. A 
mile’s jolt in a springless vehicle discounts profits 
more severely than a thousand-mile journey, subse- 
quently, in a ventilator car—the mode of shipment now 
almost exclusively employed where a water route is not 
convenient. Profits also largely depend on two other 
considerations: judicious and severe culling, and the 
proper selection of a market. The first measure cannot 
be practiced too severely. Undersized fruit is unsal- 
able, and the car-load average is invariably gauged by 
the smallest melons it contains, as the strength of a 
chain is measured by its weakest link. Nothing under 
sixteen pounds should ever leave the field, and it would 
be better to limit the minimum weight to twenty pounds. 
Anything over thirty pounds ranks as large, over forty 
quite large, and melons reaching fifty pounds are of 
the first rank, although it is not uncommon to meet with 
monsters of sixty, seventy or even eighty pounds, 
while occasionally a phenomenally big one tops the hun- 
dred mark. It is believed that the largest melon on 
record (officially) attained the weight of 124 pounds. 
This was grown near Decatur, Ga., some twenty years 
ago—outside the established “Melon Belt.” 

In shipping, the smaller melons should occupy the 
floor of the car, with the larger forming the upper tiers 
—not for the purpose of deception or for the sake of 
appearance, but because the smaller sizes better witb- 
stand jolting and pressure and there is also less loss if 
they are injured. 

As the importance of avoiding glutted markets is 
self-apparent, and the judicious selection of his point of 
shipment means to the grower success or failure, it 
follows that shipping associations are almost an absolute 
necessity —the ordinary planter who depends on his in- 
dividual judgment generally “going to the wall.” The 
“Shippers’ Unions,” however, are usually able to cope 
suecessfully with the problem and manage to distribute 
the season’s crop over the country in such manner as to 
leave a living profit to the planter. Yet the industry is 
now by no means so remunerative as formerly. Supply 
seems to more than equal demand, and great complaint 
is made by the grower of excessive freight charges, 
while the transportation lines insist that their rates at 
present figures are not profitable. And yet the grower 
still continues to plant his melons, the railroads to 
haul, and the public to purchase them! 

Affections and Remedies.—After a stand is once ob- 
tained—spontaneously and promptly—and_ this, when 
all is said, is perhaps the main problem underlying suc- 
cessful melon culture—its affections are comparatively 
few and simple. Indeed, the Watermelon may be said 
to be free from any vital disease, and its maladies are 
almost entirely confined to tho: resulting from the at- 
es ks of a few insect pests, as follows: 

. The melon worm (Margaronia hyalinata).-—A 





Plate XLIX. Watermelons.—The Orange variety. 
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small moth, the larvie of which, light, yellowish 
green caterpillars about an ineb long, destroy only the 
leaves of the Watermelon, but both the foliage and 
fruit of the cantaloupe or muskinelon, ‘They are 
“chewers,” not “suckers.” 

2. The melon louse (.lphis gossypii).—This attacks 
the foliage, only, in the form of the adult —a small 
winged green tly, viviparous, whose wingless progeny 
attain maturity in about a week from birth, and begin 
to reproduce. 

3. The striped cucumber beetle (Diabrotica vittata). 
—A small black and yellow-striped beetle, a quarter 
of an inch long, appearing in spring and attacking the 
young plants as they emerge from the ground, its larvae 
at the same time destroying the roots. 

4. The flea beetle (Crepidodera cucumeris). Dimin- 
utive, like all of its kind, but very active, feeding 
on the young plants in spring, after maturing under 
rubbish and stones. The adult insect eats the upper 
surface of the leaves, in irregular patches, and the 
larve are said to burrow their way through the interior 
of the leaf structure under the surface. 

Remedies: The commercial grower is generally pre- 
pared to accept the fact that none of these pests is 
going to neglect him, and therefore makes his prepara- 
tions to combat all, separately aud collectively, and so 
plans his schedule as to cover the entire list. The fol- 
lowing is a detail of the operations advised: 

1. Apply a pinch of nitrate of soda to each hill as 
soon as the young plants are up to insure full vigor and 
power of resistance to all enemies as they arrive upon 
the scene. 

2. For the melon worm, striped cucumber beetle and 
flea beetle, spray with Paris green—4 ounces to 50 gal- 
lons of water—for two or three sprayings, at intervals 
of a week apart. 

3. Spray intermediately, at intervals of a week (mid- 
way between the arsenite applications) if the melon 
louse is found to have located on the plants, with a 
1 to 20 mixture of kerosene and water (using Weed kKero- 
sene attachment to sprayer) or with kerosene emulsion, 
same strength. Whale-oil soap, 1 lb. to the gallon, may 
be substituted for the kerosene treatment in ordinary 
eases, but when obdurate resort must be had to carbon 
bisulfide, a teaspoonful to the hill, in box-tops, clam- 
shells or cheap vessels of any kind, under canvas- 
hooped covers. This remedy is unfailing, but somewhat 
troublesome, and is only justified when the commercial 
grower is fighting desperately for his crop and liveli- 
hood. A detail of the methods of preparing the 
remedies here suggested may be obtained from the 
article on Insecticides, in Vol. II of this work, which 
see. Hvau N. STARNES. 

WATSONIA (Sir Wm. Watson, M.D., 1715-1787, elee- 
trician and professor of botany at Chelsea), Lriddcem, 
A genus of 16 species of tender bulbous plants, one 
from Madagascar, the others from the Cape of Good 
Hope. They bloom from July to September and have 
searlet, rose or white 6-lobed flowers, with usually a 
long, slender tube which is bent near the base. Wat- 
sonias are very much like Gladioli, having the same 
kind of a corm, the same sword-shaped, rigid Ivs., the 
same kind of a spike and the same season of bloom. It 
is, therefore, a great mistake to suppose that they are 
suited only to greenhouse cultivation. The main dif- 
ferences between Watsonia and Gladiolus, from the 
horticultural as well as botanical points of view, are the 
longer tube and regular flower of Watsonia; three of 
the six perianth-segments in Gladiolus being usually 
different in size, shape and direction of spread. An im- 
portant botanical difference is that the style-branches of 

Watsonia are simple, while tho of Gladiolus are bifid. 

Great interest has been aroused in Watsonias recently 

by the introduction of the * White Watsonia,” known to 

the trade as W. Ardernei. The plant might be roughly 

described as a white Gladiolus. It is likely to receive 

considerable attention within the next few years. I 

grows 3 or 4 ft. high, strong specimens being branched, 

and bears about a dozen fis., each 245-3 in. long and about 

Qin. across. The purity of its color and its value for 

cutting make it of exceptional interest to florists. There 

are other white-fld. forms of Watsonia, but none of 
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them seem to be in the American trade. Pure white is 
the exception in the iris family, while it is a com- 
mon, if not dominant, “color” in the lily and amaryllis 
families. i : 

The White Watsonia has acquired so many names 
that a short historical sketch of the plant is desirable. 
All the stock in the trade at present is supposed to be 
descended from plants cultivated by H. W. Arderne, of 
Cape Town. The original bulb was found 80 miles away 
in a peat bog amongst thousands of the common pink-fld. 
kind. In Oct., 1892, Mr. Arderne had 400 spikes in 
bloom and in March, 1893, some of his plants were pic- 
tured in The Garden under the name of Watsonia alba. 
However, a pure white -fld. form had been previously 
found near Port Elizabeth and a bulb sent to J. O’Brien, 
of Harrow, Howered in England in 1889 and was then 
fully deseribed as W. iridifolia, var. O’Brieni, the 
nane adopted in this work. In the recent discussions 
of the plant the fact has been overlooked that T. 8. 
Ware, of Tottenham, cultivated a white variety in 1880, 
it being figured in The Garden for that year as Wut- 
sonia alba, A nearly white form was cultivated in Eng- 
land as early as 1801, but the tube was pinkish outside 
and there was a rosy spot at the base of each perianth- 
segment. 

William Watson, of Kew, was the first to emphasize 
the close horticultural parallel between Watsonia and 
Gladiolus and to urge the whole group upon the atten- 
tion of the plant-breeder. This suggestion, coming from 
the man who may be said to have created the modern 
Cape Primrose or Streptoearpus, should result in an- 
other fine race of hybrids before many years. However, 
the Watsonia “bulb” is not so easily and safely stored 
as that of Gladiolus. 

Generic characters: perianth with long, curved tube, 
the lowest and narrowest part ascending a short dis- 
tance above the calyx; the tube is then dilated into a 
cylindrical or funnel-shaped portion which bends down, 
usually at asharp angle; segments equal, oblong, spread- 
ing; stamens unilateral, arcuate, inserted below the 
throat of the tube. Baker, Handbook of the Iride. 
Flora Capensis, vol. 6. 

INDEX. 

coccinea, 6. 
densiflora, 5. 
fulgens, 2. 
hunilis, 7. 

alba, 4. 
uletroides, 1. 
angusta, 2. 
Ardernet, 4. 

iridifolia, 4. 
Meriana, 3. 
O'Brieni, 4. 
rosea, 8. 

A. Upper part of tube cylindrical or nar- 
rowly funnel-shaped. 

B. Length of perianth-seqments 
BB. Length of perianth-segments ° 

c. Stems tall, 3-4 ft.. often branched. 

aletroides 

pb. Spikes lar, 12-20-fld. 
He. BUS: SCOPMOE. kvicadnchs kteoue saad) BDLUSES 

EE. Pls. vose-red or white. 

PF. Lus. 4-34 in. wide: 
about L2-fld.. 

FF. Dus. wider: 
about 20-fld. 4. iridifolia 

pp. Spikes dense, 80-50-fld..........5. densiflora 
cc. Stems shorter, mostly 1-2 ft., wn- 

branched. 

spikes 
3. Meriana 

den 

i Tae D6 te 1000 ene ee ees 6. coccinea 
DD. Tube 144-14 in. long .....6.-5- 7. humilis 

AA. Upper part of tube short and broadly 
Funnel-SNAPCA....cccceccccccecee ....8. rosea 

J. aletroides, Ker. Bright scarlet or pale pink-fld. 
species, 1-2 ft. high, remarkable for the short perianth- 
segments: stem simple or branched:  spik 6-12-fld. 
B.M. 533 (rosy searlet, splashed with cardinal, the inner 

segments white at the tip). 

2, angusta, Ker. (W. tridifolia, var. fiilgens, Ker.). 

Searlet-fld. species distinguished from IW, Iferitana hy 

the color of the fls. and by the shape of the perianth- 
In We angusta the segments are decidedly 

while in W. Meriana it does not. :230 

(as W. Meriana, var. coccinea), 
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3. Meriana, Mill. This seems to be the dominant 
species of the genus and hence the most variable and 
the one most interesting to the plant-breeder. In its 
widest sense it includes W. iridifolia, but for horti- 
cultural purposes it will be convenient to consider the 
latter a distinct species. W. Meriana is best restricted 
to the commonest type at the Cape, which is a rose-fid. 
species 3-4 ft. high, the stem usually branched, Ivs. 
44-34 in. wide and the spikes 12-20-fld. This is the 
plant figured in B.M. 418 as Antholyza Meriuna. Gn. 
17:230 is more typieal in color. The white-fld. form, 
which is rarer in nature, is treated under W. iridifolia. 
Baker says that there are scarlet-fld. forms of this spe- 
cies, but he gives them no name, and it is probable that 
all such should be referred to W. angustu. 

4. iridifolia, Ker. This is treated by Baker as a va- 
riety of W. Meriuna characterized by broader lvs. than 
the type: fis. closer and more numerous, white or pink- 
ish. For horticultural purposes it will be convenient to 
treat it as a distinct species and restrict the name to 
the pink or rose-colored type. 

Var. O’Brieni, N. E. Br. ( W. dlba, Hort. 
Mast. W. iridifolia,var. alba,Wm. Robinson. W. Arder- 
nei, Hort. W. Iferiana, var. alba, Hort.). WHITE 
Wartsonra. A variety with pure white fis. discussed 
above. Gn. 17:230; 43, p. 229; 51, p. 284. J.H. III. 
29:219. G.C. III. 11:305; 19: 143, A.G. 20:573. 

5. densifléra, Baker. This very distinct and hand- 
some rose-colored species more nearly resembles a 
gladiolus than any other by reason of the density and reg- 
ularity of its pyramidal inflorescence. Stems unbranched, 
2-3 ft. high: spikes a foot long: fis. bright rosy red. 
B.M. 6400.—There is a choice variety with pure white 
fls. Var. alba, Hort., was introduced as early as 1891. 

6. coccinea, Herb. This showy scarlet-fld. species 
differs from IW. Mferiana in its stem being shorter and 
unbranched, the spikes fewer-fld. and the styles a trifle 
longer. Stem 1 ft. high: spikes 4-6-fld. B.M. 1194 (17. 
Meriana variety). 

7. humilis, Mill. This species has rose-red fis. ap- 
parently the same size and color as W. densiflora but 
only 4-6 in a spike and the stem only a foot or so high. 
B.M. 631.—A variegated form figured in B.M. 1193 as 
W. roseo-alba has a spike of 8 flesh-colored fis. with 
broad bands and splashes of scarlet. 

8. rdsea, Ker. Robust rose-colored species, growing 
4-6 ft. high and the though fewer than those of W. 
densiflora, are perhaps capable of greater size. Spikes 
about 15-fld. B.M. 1072. 

W. arguta, Hort. John Saul, 1893, is presumably a catalogue 
error, as no such name appears in Baker’s latest monograph. 

Ww. DL. 

WATSONIA 

W.O' Bnireni, 

WATTLE. See Acacia. 

WAX BERRY. Symphoricarpus. W. Flower. See 
Hoya, W. Palm. Consult Diplothemium. W. Plant. 
Hoya carnosa, Waxwork. Celastrus scandens. 

WAYFARING TREE. 

WEATHER PLANT. 

WEEDS. It would have been a sorry thing for agri- 
eulture if there had been no weeds. ‘They have made 
us stir the soil, and stirring the soil is the foundation 
of good farming. Even after we have learned that 
crops are benetited by the stirring of the land, we are 
likely to forget the lesson or to be neglectful of it un- 
less the weeds constantly remind us of it. Necessity is 
always the best schoolmaster; and of these necessities, 
weeds are amongst the chief. 
A weed is a plant that is not wanted. There are, 

therefore, no species of weeds, for a plant that is a 
weed in one place may not be in another. There are, 
of course, species that are habitual weeds; but in their 
wild state, where they do not intrude on cultivated 
areas, they can scarcely be called weeds. The common 
pigweed and the purslane are sometimes vegetables, in 
which case potato plants would be weeds if they grew 
among them. 

The one way to destroy weeds is to practice good 

Viburnum Lantana. 

See Abrus. 

WESTRINGIA 

Judicious tillage should always keep weeds 
In idle lands weeds are likely 
In sod lands they are also 

rrass When for any reason the 
grass begins to fail. The. remedy for weeds in grass 
lands, therefore, is to secure more grass. In order to 
do so, it may be necessary to plow the land and reseed. 
In some eases, however, it is only necessary to give the 
land a light surface tillage, to add clean and quickly 
available fertilizers and to sow more grass seed. This 
is the fundamental remedy for weeds on lawns. If such 
weeds are perennial, as dandelion and plantain, it is 
advisable to pull them out; but in order to keep them 
out, a stiffer sod should be secured. The annual weeds 
that come in the lawn the first year are usually de- 
stroyed by frequent use of the lawn mower. 

Foul lands may usually be cleared of weeds by a 
short and sharp system of rotation of crops, combined 
with good tillage in some of the crops of the series. 
When the land for any reason is fallow,—as when it is 
waiting for a crop,—surface tillage with barrows or 
cultivators will serve to keep down the weeds and to 
make the land clean for the coming crop. Often lands 
that are perfectly clean in spring and early summer 
become foul in the fall after the crops are removed. 
Cleaning the land late in the season, therefore, may be 
one of the most efficient means of ridding the land of 
weeds. Coarse and rough stable manure, which is not 
well rotted, may also be a conveyer of weed seed. The 
seeds of weeds are sometimes carried in the seed with 
which the land is sown, particularly in grass and grain 
seeds. 

It does not follow that weeds are always an evil, even 
when they are abundant. In the fall a good covering of 
weeds may serve as an efficient cover-crop for the 
orchard, They are likely to entail some extra care the 
next year in order to prevent them from gaining a 
mastery, but this extra care benefits the orchard at the 
same time. It is, of course, far better to sow the cover- 
crop oneself, for then the orchardist secures what he 
wants and of the proper quantity and at the right sea- 
son; but a winter cover of weeds is usually better than 
bare earth. 
From the above remarks it will be seen that weeds 

are scarcely to be regarded as fundamental difficulties 
in farming, but rather as incidents. In the most inten- 
sive and careful farming the weeds bother the least. 
There should be a careful oversight of all waste areas, 
as roadsides and vacant lots. Experience has shown 
that the greatest difficulty arises on commons and waste 
land, not on farms. 
Weeds are often troublesome in walks, particularly in 

those made of gravel. If the walk were excavated two 
feet deep and filled with stones, rubble or coal ashes, 
weeds cannot secure a foothold. It is particularly im- 
portant that gutters be not laid directly on the soil, else 
they become weedy. There are various preparations 
that can be applied to walks to kill the weeds, although, 
of course, they also kill the grass edgings if carelessly 
applied. Strong brine, applied hot, is one of the hest 
(1 Ib. of salt to 1 gal. of water). There are also prepa- 
rations of arsenic, vitriol, lime and sulfur. 

farming. 
down in cultivated lands. 
to be a serious nuisance. 
likely to take the place of g 
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WEEPING TREES. Consult Trees. 

WEIGELA. Referred to Diervilla. 

WEST INDIA RATTLE BOX. Crotalaria retusa. 

WESTERN CENTAURY. Wesperochiron. 

WESTRINGIA (J. C. Westring, physician and an- 
thor). Labidtw., An Australian genus of 11 species of 
shrubs with entire whorled leaves and solitary, 2-lipped, 
white or purple-spotted flowers in the leaf-axils or rarely 
in terminal heads. Calyx bell-shaped, 5-toothed; corolla 
with a short tube and dilated throat: the upper lip flat 
and broadly 2-lobed, the lower 3-lobed: fertile stamens 
2: staminodia 2, short. 

rosmariniformis, Sm. Vierortan Rosemary. A bushy 
shrub with the branches and under side of the leaves 
silvery white with appressed hairs: lvs. in whorls of 4, 
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oblong-lanceolate to linear, 1J-1 in. lone: fis. white, 
axillary, almost sessile; ealyx 3 lines long; corolla not 
twice as long us the calyx. Sandy hills, near the sea- 
goast. Australia.—Offered in S. Calif. 

F..W. BARChAY: 

WEST VIRGINIA HORTICULTURE (Fie. 2721), like 
that of most other states, had its beginning as a side 
issue of the usual operations of the farm. In fact, even 
to-day it is considered as a sort of complement to grain- 
growing or stock-raising in most sections of the state. 
In some localities where towns have sprung up as the 
result of coal, oil or railroad operations, the demand for 
vegetables and small fruits has been largely met by 
local producers. The market-garden work, aside from 
the growing of watermelons, peas and tomatoes, is such 
as has been encouraged by the growth of the neighbor- 
ing towns. Melon-growing, which bas an extensive 
acreage along the Ohio river bottom, is the only branch 
of vegetable-gardening which seeks markets outside the 
state. What has been said of vegetable-gardening ap- 
plies equally well to small-fruit culture, but-the tree 
fruits—notably apples and peaches—fall under quite a 
different category. 

The apple industry in West Virginia is chiefly of two 
characters and has two regions, —the lower,and the north- 
ern Ohio valley counties of the state. The former region 
gives considerable attention to the production of early 
apples for the northern markets. Several early harvest 
varieties are grown, Yellow Transparent, Red Astrachan 
and Pomme Royal predominating; these are followed 
by Maiden Blush, Grimes Golden and Rome Beauty. 
Because of the favorable climate in this region, the pro- 
duction of this class of fruits has grown to be a profit- 
able, although not a large industry. The northern Ohio 
river valley counties, including what is known as the 
Northern Panhandle, and the counties in the castern part 
of the state, bordering on the Potomac, form the present 
areas for the commercial growing of winter apples. 

The Hancock county orchards (northern end of Pan- 
handle) are unique in storage facilities. Here nearly 
every grower with any considerable acreage (fifty or 
more acres) is provided with a storage-house, so that in 
seasons of greatest fruit production there is suflicient 
capacity for storing the crop. Previous to the fall of 1896 
all the houses were constructed of stone and provided 
with ice chambers for maintaining artificial cold. In 
1896 one house was built of wood on the principle of 
confined air between walls constructed of wood and 
paper. In this house, which has been used two years, 
no ice is carried, and good results have followed. These 
houses are of various capacities, ranging from 2,500 up 
to 35,000 barrels. 

The plan most in vogue is to have the fruit removed 
from the trees by expert pickers, placed in barrels in 
the orchard, headed and then transferred immediately 
to the storage-house. In general, the barrels are stored 
in tiers on the side. They are left in this position until 
shipping season arrives, which usually begins in March 
or early April and extends well into May. Before ship- 
ment each barrel is opened, the contents placed in a 
sorter and the fruits carefully assorted and graded. 
The barrels are stenciled with the grower’s trade-mark 
and with the grade of the fruit. Through a series of 
years these practices have been strictly adhered to and 
as a result the fruit, the bulk of which goes south and 
west, has a reputation in the markets to which it finds 
its way. This region along the upper Ohio is peculiar 
also in possession of a variety suited to its climate 
and to the practices of the growers. This is known as 
the Willow Twig, an apple of good size, good appear- 
ance and fair quality, a long keeper and a good cooker. 
Willow Twig and Ben Davis yield the greater part of 
the crop of this region, although among varicties of 
minor importance the Rome Beauty and Bentley Sweet 
are some of the best. 

The varieties chiefly grown in the eastern counties 
differ quite as much from those of the Hancock region 
as do the varieties of New York. In the eastern coun- 

ties York Imperial or Johnson Fine Winter is the va- 
riety upon which most dependence is placed. It is not 
only a sure cropper, but is a good market variety, pos- 
sessing high color with good flavor and fair keeping 
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qualities. It is one of the ten varieties included hy 
Taylor in his export list. This variety, placed in store 
in October, can be moved from the cold room in Feb- 
ruary, with little or no shrinkage from loss of moisture 
and an equally small loss from deeay. Ben Davis here, 
as well as in Tancock county, forms a valuable second, 
although the crop is better in the northern than in the 
eastern counties. Among fall varieties for both sections 
of the state none exceeds the Grimes Golden. This 
apple, as well as the Willow Twig, is a native of the 

xxx Commercial apple 
areas. 

Hie Com’! apple and 
oy & peach areas. 

i Sine ry) QIllll] Suited to apples. 
Vn AAT e > tee 
\ aA iN RAMI Peach districts. 
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2721. West Virginia, to illustrate the pomological regions. 

state, Another apple belt in which young orchards give 
much promise lies at the extreme southern border of 
the state. 

Peaches thrive in various sections of the state. In 
fact, hardly a locality is without its supply; but strange 
to say, in many instances the trees are chance seedlings, 
and the quality of the fruit is correspondingly low. In 
the five counties bordering upon the Potomac, however, 
the industry has grown to important commercial pro- 
portions. The orchards under the control of the Alle- 

The 
most successful orchards are situated upon the first 
terrace of the mountain, usually three to five miles 
from the Potomac, and at an elevation of from 900 to 
1,500 feet above tide. The soil is gravelly in nature, 
resulting from the breaking down of shale and sandy 
rocks. The methods of the Orchard Company above 
mentioned mark a new era in the manner of handling 
the peach crop. Instead of sending their product to 
some commission house to be aguin seattered over the 

country to the small towns, this company has a head 
office in the city of Camberland, and from there, as 
distributing point, peaches go direct to the dealers in 
the small towns and eities, the commission of the mid- 
dleman is saved, the retailer gets a fresh product direct 

from the orchard, and the consumer is provided with a 
better article. 

In West Virginia, where Jack of transportation is 
often an obstacle, canneries are valuable as furnishing 

a market for horticultural products. Tn the city of 
Wheeling there are three extensive pickling and can- 
ning faetories where large quantities of cucumbers, 

tomatoes and onions, as well as various fruits, are pre- 

pared for winter consumption. In Martinsburg, in con- 
nection with the cold storage house already mentioned, 
a modern cannery of large capacity is operated, which 
furnishes an annual market for the products of both 
orebards and gardens. Besides these there are several 
smaller concerns whieh confine their packing to one or 
at most to two vegetables, tomatoes being the favorite. 



1974 

It becomes evident that a state with the limited terri- 
tory of West Virginia must have some other compensat- 
ing feature to render it capable of such varied products. 
A glance at its geographical location, at the varied alti- 
tudes and exposures, is sufficient to account for the va- 
riety of climate. Persimmons, papaws and watermelons 
thrive on the lowland, cranberries on the mountain 
glades, and in the higher altitudes the huckleberry finds 
a congenial home. Huckleberries are annually gathered 
in great quantities both for domestic uses anil for ship- 
ment. Certain local areas are expressly adapted to the 
cultivation of sweet cherries, others to p s of the 
better sorts, and nearly every corner of the state fur- 
nishes ideal conditions for the blackberry and dewberry 
—the Lucretia dewberry being a native. 
The mountainous character of the state has been a 

barrier to cheap railroad construction, and as a result 
facilities for moving perishable products are not good, 
and to-day lack of railroad facilities is the greatest 
check to commercial horticulture. L. C. CorsBerr. 

WEST VIRGINIA 

WHAHOO or WINGED ELM is Ulmus alata. 

WHEAT. 

WHEAT, INDIA. Fagopyrum Tataricum. 

WHIN. 

WHIPPLEA (Lieut. [afterward General] A. W. 
Whipple, commander of the Pacitic Railroad Expedi- 
tion from the Mississippi to Los Angeles in 1853-54). 
Sasifragdacee, A genus of one species, a trailing sub- 
shrub with clusters of small white fls. which soon be- 
come greenish. The clusters have 4-9 fls. and the petals 
are a little more than atwelfth of an inch long. The 
plant blooms in March and April and is native to woods 
in the Coast Ranges of Calif. W. modésta, Torr., was 
offered in the East for western collectors in 1881, but 
the plant is horticulturally unknown. It is fully de- 
seribed in Bot. Calif. and in Jepson’s Flora of Western 
Middle California. 

WHITANIA. Catalogue error for Withania. 

See Triticum. 

See Ulez. 

WHITE ALDER. Sometimes applied in America to 
Clethra alnifolia, White-and-Blue Flower is Cuphea 
Lilavea, White Cedar. Chamecyparis spheroidea. See 
also Thuya. W. Cup. Nierembergia rivularis. W. 
Hellebore. Veratrum. W. Thorn. Crategus. Whiteweed. 
Chrysanthemum Leucanthemum. Whitewood. Tulip- 
tree and Linden (Liriodendron, Tilia). 

WHITFIELDIA (after Thomas Whitfield, intrepid 
naturalist who made several explorations into tropical 
western Africa and brought back many choice plants). 
Acanthdacew. A genus of 2 species of tropical African 
herbs, one with white, the other with brick-red flowers. 
The latter is a bushy evergreen plant with numerous 
branches terminated by racemes of about 8 dull red fis. 
each un inch long. The calyx and corolla and often the 
large bracts are all colored alike. This species has been 
considered a desirable stove plant, and the first speci- 
men known to cultivation bloomed from October to 
March. It is, however, practically unknown in Amer- 
ica. It has been catalogued in the American trade, but 
seems to be little known. 

Generic characters: calyx 5-parted; segments colored, 
oblong or lanceolate; corolla-tube swelled almost from 
the base, or slender and cylindrical helow and abruptly 
inflexed above, widening into a bell-shaped throat; 

lobes 5, ovate or oblong-lanceolate; stamens 4, didyna- 
mous. : 

lateritia, Hook. Tender, evergreen, red-fid. subshrub 
about 3 ft. high: Ivs. opposite, entire, ovate or oblong 
ovate, wavy: corolla between bell- and funnel-shaped. 
Western Trop. Afr. B.M. 4155. F.S. 1:36. W.M. 

WHITLAVIA. See Phacelia. 

WHITLOW GRASS. 

WHITLOW- WORT. 

Draba. 

See Paronychia, 

WIGANDIA 

WHORTLEBERRY. See Vaccinium. 

WIDDRINGTONIA (Capt. Widdrington, formerly 
Cook, who traveled in Spain). Coniferw. W. Whytei, 
M. Wood, is a coniferous tree from southeastern Africa, 
probably not hardy N. It grows at an altitude of 
5,000 to 7,000 ft. on Mt. Milanji in Nyassaland and is 
known as the Milanji Cypress or Cedar. Seedlings of it 
were first cultivated in 1894 at Kew, and plants have 
recently been offered in Calif. According to Davy, it is 
proving to be quite hardy near San Francisco. The 
wood is dull reddish white, strongly aromatic, and locally 
used for furniture and for doors and windows. The tree 
attains a maximum height of 140 ft., with a girth of 
5), ft. at a point 6 ft. above the ground, the trunk being 
clear for 90 ft. The species has glaucous, linear, juniper- 
like foliage and a cone smaller than achestnut and longer 
than broad. Widdringtonia is considered by Bentham 
and Hooker as a subgenus of Callitris. Franceschi, how- 
ever, reports that it has proved quite delicate to raise 
in 8. Calif. 

WIGANDIA (Johannes Wigand, Pomeranian bishop; 
wrote on plants in 1590). Hydrophyllacew. About 7 
species of tall, coarse perennial herbs or subshrubs 
native to mountainous regions from Mexico to the 
Argentine Republic. The fis. are 5-lobed, mostly violet, 
1-1% in. across and borne to the number of 30 or more 
in lax, terminal, cymose panicles. Wigandias are chiefly 
valued as foliage plants for subtropical bedding, because 
of their very showy character. Their leaves are cov- 
ered with stinging hairs, similar to nettles. Many large 
specimens may be seen in California, but the plants 
are considered to be rather coarse and straggling. 
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2722. Wigandia Caracasana (X 34). 

They are generally raised from seed every year, the 
seed being started indoors as early as January. Theo 
plants attain a height of 6-10 ft. in a single season. 
They are unsatisfactory greenhouse plants, as they do 
not grow vigorously indoors. The roots may be kept 
over winter in a frostless place and stock may be se- 
cured in spring by cuttings. i 

Wigandias bave large, alternate, wrinkled lvs. with 
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doubly crenate margins and lax, terminal, eymose pani- 
eles, the branches of whieh are l-sided spikes or ra- 
cemes: calyx-segments linear; corolla broadly bell- 
shaped, with a short tube and 5 spreading lobes; stamens 
5, usually exserted: styles 2, distinet at base: capsule 

2-valved: seeds small and numerous, pitted-wrinkled. 
The species of Wigandia are endlessly confused in 

current reference books, as well as in the trade, and 
Index Kewensis reflects the general perplexity. The 
following account is based upon André’s revision of the 
genus in R.H. 1861:371, with an important change in 
the name of one species which requires a somewhat 
tedious explanation. In respect to W. wrens, André 
follows the previous revision by Cho in DC. Prod. 
10:184. The name Wigandia wrens was first used by 
Kunth, who applied it to a Mexican pliant. Before this, 
however, another plant of the same family but a native 
of Peru had been called Hydrolea wrens. Now when 
Choisy came to monograph the whole family he trans- 
ferred Hydrolea wrens to the genus Wigandia and called 
it Wigandia wrens, Choisy. He, therefore, had to in- 
vent a new name for the Mexican plant, and this he 
ealled Wigandia NKunthii. Choisy’s action would be 
approved by the radical school of American botanists, 
but not by the international rules of nomenclature 
known as the Paris Code of 1867. Hence it is necessary 
to give the Peruvian plant a new name, and it is here 
ealled W. Peruviana. The “eommon” or English names 
suggested below may be convenient in explaining the 
difficulties of the genus. (Kunth=HBk.) 

A. Color of fls. lilac or violet. 
B. Spikes I-sided bul 2-ranked, the 

fls, pointing in two directions. 
c. Plant with rusty hairs......... macrophylla 

cc. Plant without rusty hair Peruviana 
BB. Spikes I-sided but not 2-ranked, 

the fls. all pointing in one direc- 
tion. 

c. Capsule densely hairy..ccceceee urens 
co, Capsule slightly hoary - pubes- 

HEE to Rina Sie ios edt ERE Area Caracasana 
AA. Color of fls. wine-red......005- eee ae Vigieri 

macrophylla, Cham. & Schlecht. LARGE-LEAVED 
Wicganpia. Tender Mexican perennial plant, attaining 
a height of 6 ft. or more in a season when treated as a 
subtropical bedding plant: plant covered with two 
kinds of hairs, long white, stiff, spreading, prickly ones 
and sbort rusty hairs: only the lower surface of lvs. 
covered with a thick, white felt: spikes 1-sided, 2- 
ranked: fis. violet, with a white tube. R.H. 1861:371.— 
The above is André’s conception of the species, but 
some writers would make it a variety of W. urens, 
Kunth. The lvs. attain nearly 3 ft. in length under per- 
fect conditions. Lys. oval-elliptic, base more or less 
heart-shaped. 

Peruviana (W. wrens, Choisy, not Kunth.). PERUVIAN 
Wiganpia. Tender Peruvian subshrub, distinguished 
by the absence of rusty hairs and by the 2-ranked spikes 
of violet flowers. Very hispid with long, stiff, spread- 
ing bairs: lvs. 5-6 in. long in their native place, ovate- 
cordate, covered with a white felt below. R.H. 1867, p. 
470 (same as N. 4:208; doubtful). 

drens, Kunth, not Choisy (W. Ainthii, Choisy). 
Mexican WIGANDIA. Tender Mexican subshrub, distin- 
guished by its 1l-sided but not 2-ranked spikes of violet 
fls. and densely hairy capsule. Very hispid: Ivs. ovate- 
cordate, pilose on both sides, rusty hairy above. 

Caracasana, Kunth. VENEZUELAN WiGANDIA. Fig. 
2722. Tender Venezuelan subshrub, distinguished by 
its l-sided but not 2-ranked spikes which are revolute 
at the apex and by the eapsule which is merely hoary- 
pubescent. Hairy: vs. elliptic-cordate, hairy on both 

sides, rusty-hairy above: fls. pale violet or lilac, B.M. 

4575 (adapted in Fig. 2722). B.R. 23:1966. r Ss. 8 755 

(page 17). Gn. 4, p. 50%; 8, p. 198. R.A. 1859, p. 653. 

(The first three pictures are anthentic.—The Ivs. are 

longer and more acute than those of W. wrens. It 

is probable that the plants cult. under this name are 

really W. macrophylla. André found it so in 1861, and 

the trade is conservative about changing names. 

WILDER 1975 

Vigiéri, Carr. Imperfectly deseribed species of un- 
known nativity. Carri¢re merely said it was a silvery 
plant instead of somber and glutinous ‘like W. Cara- 
casana” (by which he perhaps meant W. maerophylla). 
Nicholson says the fls. are lilaec-blue, passing through 
Vinous red to fawn-eolor before fading. In the Ameri- 
can trade the red color of the fls. is considered distine- 
tive. N. 4:209. W.M 

WIKSTREMIA (after a Swedish botanist). Lhyme- 
ledcew. W. paueiflora is offered hy importers of Japa- 
nese plants. “From its bark the celebrated Japanese 
copying paper is made.” Wikstramia is a genus of 
wbout 20 species of trees or shrubs native to tropical 
and eastern Asia, Australia and the Pacifie islands. 
Lys. opposite, rarely alternate: fls. hermaphrodite, in 
terminal racemes or spikes; perianth-tube long; lobes 
4, spreading; stamens 8, in 2 series; filaments short; 

dise of 1-4 scales: ovary villous, 1-loculed; style short; 

stigma large, globose: fr. fleshy and naked or more or 
less included in the base of the perianth. 

canéscens, Meissn. (W. pauciflora, Franch. & Say.). 
Small shrub, 1-3 ft. high: lys. 1-3 in. long, thin, alter- 
nate and opposite, oblong-lanceolate: perianth 3-4 lines 
long: fr. silky. Himalayas, Ceylon, China. 

WILDER, MARSHALL PINCKNEY (Plate XLI), 
distinguished amateur pomologist and patron of horti- 
culture, died at Lis home near Boston, Dee. 16, 1886, in 
his eighty-ninth year. He was born at Rindge, N. H., 
Sept. 22, 1798. His inherited love of country life soon 
showed itself, and at the age of sixteen he chose farm 
work in preference to a college course. At twenty-seven 
he moved to Boston, where he was long known as a pros- 
perous merchant and president of imuny societies and 
institutions. His active interest in horticulture may he 
dated from 1832,when he purchased a suburban home at 
Dorchester, where he lived for more than half a cen- 
tury. His pear orchard at one time contained 2,500 

s, representing 800 varieties. During his life he 
ed 1,200 kinds of pears and in 1875 he exhibited 404 

varieties. He produced several new pears. In 1844 he 
introduced the Anjou. He imported many fruits and 
flowers new to America, and from 1833 to the end of his 
life he was coustantly contributing to the society exhibi- 
tions the products of his garden. He carried a camel's 
hair brush in his pocket and was always hybridizing 
plauts. 
He delighted in floriculture, and his camellia collec- 

tion, comprising at one time 300 varieties, was the best 
in America. He raised many new kinds of camellias, 
though he lost 500 seedlings by fire. His Camellia 
Wildevi he sold to florists for $1,000. He also had a 
notable collection of azaleas. As early as 1834 he pro- 
duced a double California poppy. Among the many 
floral novelties which he was first to import, cultivate 
or exhibit in America were Diervilla rosea (1851), 
hardy kinds of Azalea mollis (1874), Cissus discolor 
(1854), “the harbinger of the infinite variety of orna- 
mental-leaved plants now so generally cultivated and 
admired,” Clematis carulea, var. grandiflora (1841), 
Lilium lanecifoliim, var. album, the first of Japanese 
lilies, Gladiolus floribundus (1836), and Oncidiam 
fleruosum (1837), a plant of which bore ninety-seven 
fully expanded flowers and was the first orchid reported 
at any American exhibition. The Marshall P. Wilder 
rose makes his name familiar to a later generation. 

Wilder’s greatest services to horticulture were in- 
timately connected with the Massachusetts Horticultural 
Society and the American Pomological Society. Of the 
former he was «a member for fifty-six years, and presi- 
dent from 1841 to 1448. He was one of the founders of 
the American Pomological Society, and with the excep- 
tion of a single term was its president from its orguni- 
zation in 1848 until his death in 1886. 
Wilder was an organizer. He is counted one of the 

founders of the Massachusetts Board of Agriculture 
and of the Massachusetts Agricultural College, and of 
the United States Agricultural Society (1852). He was 
president of the Jast from its foundation until 1857, and 
from 1868 until his death he was president of the New 
England Historic Genealogical Society. At twenty-six 
he was a colonel, and in 1857, after declining the nomi- 
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nation four times, he was elected commander of the 
Ancient and Honorable Artillery Company. He was a 
trustee of the Massachusetts Institute of Technology. 
At one time he was president of the state senate. 
In masonry he held all degrees, including the thirty- 
third. It is said that when Wilder was 27 there were 
no horticultural societies in America, and that he lived 
to see more than 1500 societies devoted to horticulture 
and kindred subjects. 

In 1883 Marshall P. Wilder urged upon the American 
Pomological Society the necessity of a reform in the 
nomenclature of fruits. He took an active part in the 
great work that followed. 

Wilder’s personality was most engaging, being char- 

WILDER WILD GARDEN 

cultural Society $1,000, to encourage the production of 
new American varieties of pears and grapes. Wilder 
wrote no book, but his oecasional contributions and 
presidential addresses make a notable body of writings 
when gathered together into the bound volume presented 
by him to the library of the Massachusetts Horticultural 
Society. “The Proceedings at a Banquet given by his 
Friends to the Hon. Marshall Pinckney Wilder * * * 
to Commemorate the Completion of his Eighty-fifth 
Year,” is a stately memorial of 116 pages published in 
1883. The best account of him seems to be that by the 
secretary (Robert Manning) of the society, in Trans. 
Mass. Hort. Soc. 1887: 20-39, from which the present 
article has been chiefly compiled. Ww. M. 

2723. A Wild Garden. 

acterized by geniality, dignity, tact and conservatism. 
Horticulturists remember with what graciousness he 
met and recognized the younger men of merit at the 
meetings of the American Pomological Society. He was 
by nature a peacemaker, and in the early days when 
the conflicting interests of the Massachusetts Horticul- 
tural Society and the Mount Auburn Cemetery required 
separation, he was an important factor in solving the 
complicated and delicate problem. The settlement of 
this difficulty laid the foundations of the unparalleled 
wealth of the Massachusetts Horticultural Society. 
Wilder was a man of habit. Until he retired from busi- 
ness it was his life-long practice to rise early, devote 
the morning to books, garden and orchard, the middle 
of the day to business and the evening to family and 
study. He was married three times and had fourteen 
children, only five of whom survived him. He was 
sitting in his chair at home and engaged in conversation 
when death came to him instantly. 

The portrait of him in Plate XLI was considered 
by Mr. Wilder to be his best likeness. At his death 
he left the American Pomological Society $1,000 for 
Wilder Medals for objects of special merit and $4,000 
for general purposes. He left the Massachusetts Horti- 

WILD GARDEN. Figs. 2723-28. Wild gardening is 
that form of floriculture which is concerned with plant- 
ing in anature-like manner colonies of hardy plants that 
require a minimum of care. A wild garden is not to be 
thought of as a garden run wild, nor should it be con- 
fused with the promiscuous sowing of flower seeds. “No 
form of gardening,” says Wm. A. Stiles, “gives greater 
and more lasting pleasure than that which aims to nat- 
uralize wild or garden plants in positions where they 
will appear to be growing naturally and without the in- 
tervention of the gardener’s art.” A wild garden should 
be so planted and tended as to give “that appearance of 
untamed luxuriance, of careless and unstudied grace 
which suggests perfect freedom.” 

Both the idea and the name of wild gardening origi- 
nated in the early seventies with William Robinson, of 
London, first editor of "The Garden” and author of many 
important books on florieulture. The idea came as a 
reaction against formal gardening in general and par- 
ticularly the extravagant use of tender bedding plants 
to the exclusion of hardy herbs of less gaudy charac- 
ter and of simpler and less expensive cultivation. The 
idea spread rapidly in England and is steadily gaining 
in America. It appeals to the wealthy amateur with 
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plenty of land and to all persons who deught in making 
nature-like pictures with the help of plants. It may 
also be in keeping in many small and humble areas. 
The plants in a wild garden require less care than those 
cultivated according to any other system. The main 
work is that of establishing the plants. If they are the 
right kind they will soon become colonies. All that re- 
mains to do is to remove brambles, thistles and other 
uncomfortable weeds and oecasionally check the exuber- 
ance of the too vigorous species. On the other hand, 
wild gardening demands the highest intelligence and 
taste, close sympathy with nature, and that rare and 
precious quality —enjoyment of common and every-day 
things. 
There is no finer feature of autumn landscape in 

America (so far as herbaceous growth is concerned) 
than the roadside asters and goldenrods. Yet when 
William Robinson conceived the idea of wild gardening, 
these lovely Howers were banished from the English 
hardy borders. In such an environment they waxed too 
strong and crowded out many slender-habited plants 
of delicate beauty. It seemed a pity to exclude these 
American plants from English estates. The important 
question was to find a proper environment for them. 
In the wild garden such plants require less care than 
in the hardy border, and they present nature-like 
effects, and are in place. 

Asters and goldenrods are only two examples of the 
class of plants for which the wild garden was created. 
There are literally thousands of hardy plants from all 
over the world that will take care of themselves when 
once estublished in wild gardens. Many of these plants 
are unfit for intensive cultivation. They will never be- 
come general garden favorites. Some of them crowd 
out weaker-growing plants. Many of them have their 
“dramatic moment” and then lapse into the common- 
place or unsightly. Others are too tall or rank or coarse 
or weedy for conspicuous and orderly positions. Again, 
many plants are insignificant as individuals but very 
effective in masses. There are hundreds of interesting 
plants that fail when measured by the conventional 
standards. Their foliage may be ill-smelling, sticky or 
prickly, but usually their flowers are too small or their 

9724. Silphium perfoliatum. 

Allied to the Compass Plant. Both are tall herbs, excellert for wild gardens. 
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2725. Sacaline naturalized in a wild garden. 

This hardy herb grows 8 to 10 feet high in a single season. 

season of bloom not long enough. The garden gate is 
locked against them all. 
Among our common native plants that revel in the 

wild garden are yarrow, Joe-Pye-weed, milkweed, 
rudbeckias, compass plants, sunflowers and a host 
of other perennial yellow-flowered composites, Bounc- 
ing Bet, bed-straw, evening primrose, St. John’s- 
wort, lupines, button snakeroot, certain lilies, Oswego 
tea, orange hawkweed, asters, bughane, goldenrods. All 
such plants tend to improve wonderfully when the strug- 
gle for existence is somewhat eased for them. Nor does 
this list exclude such treasures as the forget-me-nots, 
eardinal-flowers, blue flags, water lilies, pitcher plants 
and other marsh and aquatic subjects which properly 

belong to the moist or bog garden, 
though that is merely a department 
of the wild garden, Then there are 
the vines; and what wonders can be 
accomplished in a wild garden with 
wild grape, clematis, Virginia 
creeper, perennial pea, trumpet 
creeper and bitter-sweet! Think, 
too, of all the spring flowers and 
delicate woodsy things,—anemones, 
eolumbines, moss pink, Jack-in-the- 
pulpit, bloodroot, hepatica, Solomon’s 
seal, dutchman’s breeches, ferns, 
trillums and violets! Evidently 
there is sufficient material for a wild 
garden composed exclusively of 
American plants, and naturally such 
material is least expensive. But the 
wild garden spirit is essentially cos- 
mopolitan. Many of the exotics can 
be raised from seed, for it is not 

jects he necessary that all the sub 
perennial. Some of the exotic mul 
leins, for example, are bold and 
striking plants; nearly all of them 
are biennial, but they resow them- 
selves. Finally there is a vast numn- 
ber of rare plants that are dear to 
the heart of the collector, but their 
names mean nothing to the uniniti- 
ated. The native shrubs and trees 
may also have their places in the 
wild garden. 
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While the wild garden was created to make a place 
for plants outside the garden proper, it does not ex- 
clude the garden favorites. For example, an individual 
larkspur, foxglove or harebell in rich garden soil often 
grows so tall and slender as to require staking, and 
stakes are always objectionable. In the wild garden a 
lusty colony of any of these species may be self-support- 
ing. All the leading border favorites can be used in 
the wild garden—peony, poppy, phlox, larkspur, iris, 
columbine and the rest. The tall-growing plants that 
are used in the back row of borders are nearly all suit- 

WIND- BREAKS 

borders, preferably well towards the rear of the place, 
However, there are degrees of wild gardening, and it is 
often in place against the rear buildings or even against 
the rear of the house. Figs. 2723, 2728. 

Everyone who desires a wild garden should own a 
copy of that charming book “The Wild Garden,” by 
Wm. Robinson. The latest edition, illustrated by Alfred 
Parsons, is the most desirable. The wild garden 
should not be confined to “wild” things, but may well 
include many exotics. In this way the wild garden be- 
comes something more than an epitome of the local 

flora; and there is practically no limit to its in- 
terest and development. W.M. 
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2726. Jerusalem Artichoke, one of the perennial sunflowers. 

A nuisance in ¢ultivated ground, but often useful in the 
wild garden. 

able for wild gardens,— Polygonum Sachalinense (Fig. 
2725), Boeconia cordata, Cimicifuga racemosa, Hera- 
eleum, Arundo (Fig. 2727), Rheum, hollyhocks,  sil- 
phiums (Fig. 2724+) and perennial sunflowers (Fig. 2726). 
There are only three tests which a candidate for the 
wild garden must pass,—hardiness, vigor and interest, 
for of course every cultivated plant should have some- 
thing to make it worth while. 

To the many amateurs who wish to cultivate a few 
colonies of flowers in a small space, the naturalizing of 
free-growing hardy things is especially attractive. Give 
the wild flowers a hed by themselves. Avoid mixing 
cultivated and wild plants in the same border, for the 
hand of the stranger may “weed out” the wild things in 
favor of the others. ‘ 

The place of the wild garden is somewhere near the 

| WILD ALLSPICE. See Benzoin. W. Balsam- 
Apple or Wild Cucumber. Lehinocystis lobata. 
W. Ginger. dAsarwm. W. Hyacinth, in England 
Scilla nutans; in America, Camassia Fraseri. 
W. Indigo. Baptisia tinctoria, Tpomea pandu- 
rata. 

WILLOW. See Saliz. 

WILLOW, DESERT 
Chilopsis. 

or FLOWERING. See 

WILLOW HERB. L£pilobium. 

WILLOW, VIRGINIAN. Jtea Virginica. 

WIND-BREAKS, in horticultural usage, are 
plantations of trees or other plants designed to 
check the force of the wind or to deflect it to 
otber directions. Wind-breaks are often of the 
greatest use, and at other times they are detri- 
mental. In regions of very strong prevailing 
winds, they may be necessary in order to pre- 
vent positive injury to the plants. This is true 
along seashores. In the dry interior regions, 
wind-breaks are often useful, also, to check the 
force of dry winds that would take the moisture 
from the land. In other cases, they are employed 
for the purpose of sheltering the homestead in 
order to make it more comfortable for human 
occupancy: such wind-breaks are usually known 
under the name of shelter-belts. 
Whether wind-breaks shall be used for orchard 

plantations, depends wholly on circumstances. In 
regions of very strong prevailing winds, as near 
large bodies of water or on the plains, such breaks 
are usually necessary on the windward side of 
the orchard. However, if the prevailing winds 
are habitually warmer than the local tempera- 
ture, the winds should not be stopped or wholly 
deflected, but they should be allowed to pass 
through the windbreak with diminished power in 
order that, while their force may be checked, they 
may still prevent too low temperature. In re- 
gions that are very liable to late spring and early 
fall frosts, a tight wind-break is usually a disad- 
vantage, since it tends to confine the air—to make 

it still-and thereby to increase the danger of light 
frosts. If windbreaks are employed in such instances, 
it is best to have them somewhat open so that atmos- 
pheric drainage may not be checked. In most regions, 
the greatest value of the windbreak for orchard plan- 
tations is to protect from the mechanical injuries that 
result from high winds and to enable workmen to pursue 
their labors with greater ease. The lessening of wind- 
fall fruit is often sufficient reason for the establish- 
ment of a windbreak. Usually very cold and very dry 
winds should be turned from the orchard; very strong 
winds should be checked; temperate winds should 
nearly always be allowed to pass through the orchard, 
if their velocity is not too great; care must be taken to 
allow of adequate atmospheric drainage. 
Wind-breaks for orchards require much land, and 

crops near them are likely to suffer for lack of food and 
moisture, and also from shade. In small places, there- 
fore, it may be impossible to establish large wind-breaks. 
It is well to plant the wind-break at some distance from 
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the last row of orchard trees, if possible. It is usually 
best to use native trees for the wind-break, since they 

are hardy aud well adi tpted to the partic ular climate. 
Wind-breaks often harbor injurious inseets and fungi, 
and care must be taken that species of trees liable to 
these difficulties be not used. In the northeastern 
states, for example, it would be bad practice to plant 
the wild cherry tree, since it is so much infested with 
the tent caterpillar, In some cases, very low wind- 
breaks may be as desirable as high ones. This is true 
in the open farming lands in the dry regions, since it 
may be necessary only to check the force of the wind 
near the surface of the ground. Wind-breaks only two 
or three feet high, placed at intervals, may have this 
effect. Fenee-rows sometimes act as efficient wind- 
breaks. Along the sea-coust, gurdeners often plant low 
hedges for the purpose of protecting the surface of 
the garden. Along the Atlantic coast, the California 
privet is considerably used. This is Ligustrum ovali- 
folio, aJapanese plant. Inv parts of California, one of 
the mallow tribe (Luvatera assurqentiflora, Fig. 2730) 
is used for this purpose. Farms in the open windy 
country may be efficiently proteeted by belts of wood- 
land, or if the country is wholly cleared, rows of trees 
may be established at intervals of a quarter or half 
mile across the direction of the prevailing winds. 
Fig. 2729. [i He Be 
Wind-breaks in Middle California.—The most common 

wind-break seen in middle California is composed of 
a tall thick hedge of Monterey Cypress (Cupressus 
macrocarpa), either clipped close or allowed to grow 
naturally; it withstands heavy winds better than almost 
any other heavy-foliaged tree and is rapid in its growth. 
The Osage orange was at one time somewhat exten- 
sively planted as a wind-break, but is now rarely met 
with. 
The Italians and Chinese, who have almost complete 

control of the trueck-gardening industry in and around 
San Francisco, make extensive use of a Californian 
tree-mallow, Zavatera assurgeutiflora, Fig. 2730—as a 
wind-break and protection from the drift-sand, which is 
such a prominent feature of the outskirts of the city. 
This plant is indigenous to some of the islands off the 

‘re -. Rll cs UY 

ts ae a ‘ H 

i ee J | 

= ¥- : p Ee : 

. ‘ Big A Le g Be ; Za 

ent 
\ 1h NA MLiCtTE Hit ty AR i ni Hal i 

il Mn ’ | it rh | i in in ih Il iN 

| "| ee ae ii Mun Hite 

rl 

WIND-BREAKS 1979 

coast of igmece California and, probably, was intro- 
dueed into the San Francisco peninsula by the Mission 

Fathers, as the pioneers of 1851 and ’52 report that it was 

2727, The Giant Reed—Arundo Donax. 

A tall plant of striking habit suitable for wild gardens und 

borders. 

then growing spontaneously and in great abundance on 
the sand dunes where the city now stands. This Lava- 
tera proves to be well adapted to the peculiar conditions 

it stands long seasons of under which it is cultivated; 
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2728. A small wild garden at the rear of a building, 
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drought and heavy winds, bears close trimming, makes 
a rapid and dense growth, and continues in bloom 
almost throughout the year. 
When larger wind-breaks are required, to resist the 

force of heavy and steady winds sweeping over the 

WIND-BREAKS WINTER PROTECTION 

WINDMILL FINGER GRASS. 

WINDOW GARDENING. 

See Chloris. 

See House Plants. 

WINEBERRY. Rubus phenicolasius. 

2729. Wind-breaks running across the direction of the prevailing winds, 

interior plains through mountain passes, the manna 
gum, Huculyptus viminalis, is used with advantage; 
this species suffers much less from strong wind than 
the more tender blue gum, Hucalyptus Globulus, which 
is used for the same purpose in the more equable 
climate of the Coast Range hills. Both the red gum, 
Bucalyptus rostrata, and the Lombardy poplar, Populus 
nigra, var. Italica, are used in the vineyard region near 
Fresno, to check the force of the periodic north-winds. 
Arundo Donav is also frequently grown around vine- 
yards, particularly in the immediate vicinity of water. 
The olive, European walnut, fig and almond are fre- 
quently planted for the outside row of an orchard of 
deciduous fruit trees, to act as a partial wind-break. 
Arundo Donax makes a charming shelter-hedge for 

a suburban garden, being light and graceful in appear- 
ance and not too exclusive, while answering all neces- 
sary purposes by providing a certain amount of privacy. 

JOSEPH Burtt Davy. 

WINDFLOWER,. Anemone, 

2730. Lavatera assurgentiflora, a native plant much used 

for low wind-breaks in California. 

WINTER ACONITE. Lranthis hyematlis. 

WINTER BERRY. Jlez verticillata. 

WINTER CHERRY. Physalis Alkekengi. 

WINTER CRESS. Barbarea. 

WINTER GARDEN. In England, a very large glass 
structure suited for trees and plants that are not quite 
hardy and require only a small amount of artificial heat 
in winter. Winter gardens are especially adapted to 
strong-growing plants from Australia and the Cape, as 

ias and araucarias. Himalayan rhododendrons, ca- 
mellias and the hardier palms and tree ferns are also 
favorite subjects. The term “winter garden” is practi- 

eally unknown in America. The word is sometimes used 
as synonymous with glass-house or conservatory. 

WINTERGREEN. Guultheria and Pyrola. 

WINTERGREEN, FLOWERING. Polygala pauci- 
folia. 

WINTER PROTECTION, or preparing plants to with- 
stand the winter (Figs. 2731-2742). All plants are usu- 
ally hardy in their own habitat, but many become tender 
when removed to a colder climate, requiring artificial pro- 
tection. A permanent covering of snow furnishes ideal 
protection, but unfortunately our American winters are 
very changeable. Continued, steady cold is seldom in- 
jurious, but the alternate freezing and thawing towards 
spring are often fatal, the damage varying according 
the situation is wet or dry and the soil light or heavy 
For example, shallow-rooted plants, as Lobelia cardi- 
nalis, will often be thrown out of the ground in clayey 
soil. Such damage may be prevented by placing sods 
over the plants. Gaillardias will winter safely in light, 
well-drained soils with ordinary protection, but perish 
if wet and heavy. The remarks in this paper are meant 
to apply in the vicinity of Chicago. 

Winter covering intercepts the sun’s rays and retards 
premature activity. It is as essential “to keep in the 
cold” during temporary warm spells as it is to retard ex- 
cessive depth of frost. More damage is generally done 
in February and March than earlier. Ro and other 
shrubs may be prepared for the winter any time from 
the last half of November until well into December, 
but anything of an herbaceous nature may be covered 
much earlier. Where field mice are troublesome it is 
well to defer covering until after a good freeze, so that 
these nibblers may seek other winter quarters. Rabbits 
are fond of the Japan quince, Spirea Van Houtlei, 
Huonymus alatus and some others, and often damage 
newly planted material the first winter. When the 
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branches are beyond their reach, protect the trunk with 
straw, tar paper or burlaps, whieh will also prevent 
sun-blistering. If the shrubs are in groups or low- 
branched, run wire netting around them. Pall-planted 
material should be better protected against frost Pie 
established plants of the sume species. All the , Japa- 
nese flowering forms of the plum, peach and cherry 
tribes should have their roots mulehed four or more 
inches deep. The fatal damage in the winter of 1898-99 
was at the roots, not overhead. Figs. 2731, 2732 
protection by means of straw and boughs; 2 
tection inside of boxes, barrels and wire ne tting. 

Plants with evergreen foliage, like Heuchera saugui- 
ned, are safer with a covering that will not mat down 
and rot the foliage or injure the crown. The danger is 
in open, Wet seasons. Forest leaves are excellent for 
winter covering, provided they do not mat down. Oak 
leaves are good, but those of elm, maple and other 
trees that shed their foliage early are soft and mat too 
much. Leaves may be held in place by evergreen boughs, 
brush, or tops of bushy perennials like our native as- 
ters, or coarse strawy material. When leaves are used 
in barrels or boxes, the top of the package should be 
water-tight, and the leaves dry when put in. This pre- 
eaution is not essential in all cases, but it is a safe rule 
to follow. Tar paper is comparatively cheap and comes 
handy in many phases of winter covering. Gather the 
leaves when they are dry, and store under shelter until 
wanted. Suave vines like those of Clematis paniculata 
and pole limas; they are good for covering climbing 
roses that are almost hardy. These keep off the bright 
sun when the plants are in a semi-frozen condition, 

show 

2731. Straw overcoats for roses. 

shield them from the drying winds, and retard prema- 
ture starting of the flower-buds. Forsythia suspensu 
trained as a climber on a south wall is benefited by 
such covering, or by burlaps, as its sheltered position 
induces activity too early and its flowering buds become 
a victim to late frosts. Any rhizomatous iris, sneh as 
the German iris, should be planted where surface drain- 
age is ample, and in the case of young plants, or those 
recently divided, not covered with heavy manure, or 
they are likely to decay in wet weather. Cover such 
plants with light material. Old established plants 
seldom need protection. Pyrethrim rosewm requires 
similar conditions and treatment. All lilies except the 
hardiest, such as L. tigrinum, elegaus, Canadensis, 

superbum, Philadelphicum, speciosum, teniifolinm, 

ete., are best covered by a mound of ashes—wood or 
coal—which retains an even temperature. The other 
lilies may be mulehed with manure and L. cenididium 

with leaves. Eremurus in all its species, and al /sfvo- 

meria aurantiaca, require a deep box of leaves and the 

surrounding soil well mulched. An inverted V -shaped 
trough placed over such low edging plants as V’ eronica 

cirewoides and Thymus rpyllum, var. montanes, is 

beneficial. It iswellto tuke upafew plants of Monarda 

didyma, the double perennial sunflower, and Thymus 

Serpyllum, and winter them in a coldframe, over which 
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place an old wooden shutter or anything to shed rain, 
placing leaves or manure over those that remain. 
Where permanent wind-breaks, such as plantations of 
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2732. A tender tree bound with branches of hemlock. 

The protected tree is a specimen of Gordonia about 10 feet high, 
at Arnold Arboretum, Boston. 

evergreens, buildings or solid fences, do not exist, tem- 
porary ones should be made of boards, oka 
boughs, corn-stalks, ete., to protect arboreal plants that 
are not quite hardy, e. ¢., in this climate Halesia 

tetraptera, and in the eastern states Magnolia qrandi- 
flora, hollies, ete. Place the wind-break at the sides to- 
wards the prevailing winds, generally north and west, 
and at the sunny side of any evergreen that browns. 
The boughs or stalks may be attached to wire netting 
or to cords fastened to stakes. 

The so-ealled retinosporas may have placed over 
them an empty box open at the top. Shrubs that are 
still more tender should be boxed, the box having a 
tight top and ventilation at the sides. In all cases 
mulch well at the reots. Magnolia Soulangeana, AL. 
speciosa and plants of similar degrees of hardin s 

may have their branches tied in and empty ¢ ‘ red 
over them, one sitting partially inside the other, and 
held in place by stakes. Put a cone-shaped covering 

over the top to shed the snow. Or poles may be set 
close to the tree, wigwam fashion. Wrap the with 
Dburlaps, or wind string around them for the straw to 
lean against, and in both instances wrap with straw. 

The so-called hardy climbing roses, such as the Seven 
Sisters and Prairie Queen, which are hardy without 
protection but are beneited by it, Wichuraiana and 

its hybrids, Paul Carmine Pillar, S 
Crimson Rambler, Thalia, and Lord Penzance Sweet- 
brier hybrids, if against a wall, may have clematis or 

One way of protecting young rhododendrons. 

inside the wire netting is filled with autumn leaves 
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other vines placed thickly over them; or if in an open 
exposed situation, they may be wrapped in straw. Fig. 
2731. Better still, bill up the soil quite bigh atthe roots, 
—to prevent breaking and to afford protection and drain- 
age,—and extend the mound in the form of a gradually 
diminishing ridge. Bend the canes along the ridge, 
choosing a time when there is no frost in them, and 
cover with soil or sod. If the presence of a lawn pre- 
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2734. Protecting plants by covering with a box, inside which 

are placed leaves or straw. 

vents this method, lay on the grass and cover with a 
water-tight box filled with leaves. Canes will rot di- 
rectly under an open knothole. In the spring allow 
them to remain prostrate some time after uncovering to 
inure them gradually to the change and to induce the 

lower buds to strengthen. Hybrid perpetuals, the ten- 
der forms of moss roses, Hermosa, Clothilde Soupert, 

and the dwarf polyanthas, may be wrapped, boxed or bent 
over and covered with soil. Those in beds may be bent 
over, the tops tied to the base of their neighbors, lead 
tags bearing numbers fastened to each plant, and a 
record taken of their names, and all summer labels 
stored to prevent loss when removing the leaves in the 
spring. Make a solid frame around them, higher at 
one end, and fill with leaves so as to cover the plants. 
Lap the roof boards; they will shed water and allow 
ventilation. In the spring remove the leaves, replace 
the top fora few days, but let the sides remain for a 

week or so to shield from cold winds. Keep the plants 
prostrate until cut back. The tenderer Teas are 
placed in coldframes or similar places. No manure is 
used until spring, as there is no moisture to wash it in. 
Tree peonies and yuceas should have an empty box 
placed over them, large enough to prevent the plant 
from touching the wood. Hibiscus Syriacus, diervillas, 
deutzias—except D. Lemoinei and D. parviflora which 
are hardy —IJtea Virginica, Cornus Mas, ete., are 
wrapped in straw, and when the wrappings exceed four 
feet in height they should be staked to prevent high 
winds from toppling them over. Rhododendrons and 
Azalea mollis when planted out are taken up, the roots 
given a good soaking in a tub, aud replanted in cold 
P or in boxes placed in a coldhouse or pits. In the 
spring, another bath is given them and the soil firmly 
pounded around them before replanting. This is essen- 
tial for continued vigor. Cut all vines of the clematis 
to within one or two feet of the ground and lay them 
down, first mounding the soil a few inches if surface 
drainage is not good and cover with ashes, boxed leaves, 
or soil, or mulch well and wrap the canes with straw. 
If close to a porch or steps, do not let the swept snow 
stay over them, unless well protected, as this snow 
solidifies and exeludes air. If, as some now think, the 
broken outer skin of the hybrid forms,—Jackmani, 
ete.,—subjects them to disease, then these varieties 
should not be bent over, but staked and wrapped. It is 
best not to cut the foliage of the eulalias or the Japan 
iris, as it, of itself, is a good protection, but manure at 
the base is essential. Cut down Arundo Donar, cover 
heavily with any material, and cover all with tar paper 
or water-tight shutters. Place half-rotted leaf-mold 
over fern beds, narcissi, English and Spanish iris or 
any early-blooming bulbous plant, or a light-strawy 
covering that is easily removed. Fine old manure a few 
inches thick is good and can remain. Place a good coat- 
ing of stable manure around the trees on the lawn, and 
when they have been established any length of time 
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bear in mind that the feeding roots extend out as far 
as the branches do. The soil under them has a double 
duty to perform—to sustain both the tree and the grass. 

Place short stakes around groups of platycodons, As- 
clepias tuberosa, or any other plants that are lute to ap- 
pear in the spring. Otherwise they may be overlooked 
in the spring and injured by digging. Examine all la- 
bels and see that none are cutting into the limbs of 
trees. Replace all rotten or defaced ones in the bor- 
ders, using heavy labels, as thin ones often break off 
and are carried away when the surplus manure is re- 
moved. Cypress is a good material for labels. A good 
label for young trees and shrubs is made of a thin sheet 
of copper. The name is written with a stylus. The 
label is fastened to a copper wire ring 3 or 4 inches in 
diameter, placed around fhe trunk and allowed to lie on 
the ground. Such a label is durable, unobtrusive and 

requires no attention for fear of cutting the wood, nor 
can it be lost. W. C. Eaan. 

Pits, Cold Pits, Storage Pits and Plant Cellars (Figs. 
2736-2742) are structures, with the greater part sunk 
beneath the surface of the ground, built for the pur- 
pose of protecting plants in winter without continued 
fire heat. They are employed almost exclusively for 
storing dormant plants. They are not suitable for stor- 
ing growing plants any length of time, neither are they 
houses in which to grow plants. They should face the 
south and be sheltered against north winds by build- 
ings or other wind-breaks. Owing to their position they 
should be put in well-drained ground only and well pro- 
tected against surface water. A well-designed frame- 
yard is the best possible place for small pits 

The coldframe (see Frame) used by market-garden- 
ers for wintering cabbage and lettuce for spring plant- 
ing, or by the florists for pansies, primroses, forget-me- 
nots, etc., is really a simple pit. Such shallow pits, 
with proper protection, are useful for many other small 
plants which would be injured by severe weather. A 
deep pit, like a coldframe, is shown in Fig. 2736. A pit 
built on the plan of the old-fashioned “outside cellar” 
(Fig. 2737) is very useful for storing tubers and roots. 
See that it is well ventilated. A section of another pit 
is shown in Fig. 2738. More elaborate pits, for accom- 
modating large plants, are illustrated in Figs. 2739-42. 
Forms of Pits.—Consult 

Fig. 2741, in which the 
entries are numbered for 
convenience Nos. 1, 2, 3 
and 4. Nos. 1,2 and 3 show 
inexpensive and conven- 
jient pits for small and 
medium - sized plants. 
They may be built 4 ft. or 
less below the level of 
the ground, the height and 
width as shown in the dia- 
grams; the length should 
be some multiple of 3, any 
thing between 9 and 30 
ft., so that the glass roof 
muy be made of hotbed 
sash and also protected by 
the straw mats and wooden shutters in common use. 
See Hotbeds. 

These pits are useful for storage in winter and also 
for carrying some of the hardier greenhouse plants in 
autumn until the houses are relieved of the chrysanthe- 
mum crop. Nos. 1 and 2 make light hotbeds in spring, 
if filled with the leaves which formed their winter pro- 
tection, and are also available for growing such plants 
as euphorbia during the summer. ‘They are generally 
too deep for dung hotheds. Nos. 1 and 2 are planned 
to run east and west. If No. 3 is thus placed, the roof 
on the north side may be made of plank instead of 
glass, but if it runs north and south it should have a 
glass roof on both sides. Easy access to all is obtained 
through the roof by removing a sash. Sometimes a 
door can be built at one end of No. No. 2 does not 
cost much more than No. 1 and furnishes more room. 
By putting a few doors in the board roof, excellent veu- 
tilation is provided. No. 3 gives the best head-room, 
but is rather dark for evergreens with soft foliage, e.g., 

Plants protected in a barrel 

covered with burlaps. 
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Cylisus Cunaricnsis, unless the whole roof is glass. A 
pit like this has always been used in the Arnold Arbo- 
retum for winterit seedlings, rooted cuttings and 
gratts,—young stock grown in flats but too delicate for 
the open ground. The arrangement of shelves shown 

in the diagram gives storage to large numbers of these 
small plants. 

In No, 4 is shown a small plant cellar, more expensive 
but with better capacity for large plants. It should run 
north and south, and, exeepting the glass roof, is wholly 
below ground, and conseque utly extremely well protected 
against frost. The door is at either end or side. By 
taking advantage of sloping ground it is possible to 
enter on the ground-floor level, which is important when 
large plants in tubs must be handled. In such cases a 
conerete floor may be built. The monitor roof provides 
plenty of light and ventilation; wooden shutters cover 
the glass in cold weather. This form of pit is not only 
well adi ipted to plants, but also is excellent for storing 
vegetables and fruits. The forms of buildings larger 
than those above deseribed vary much with different 
circumstances. Sometimes the cellar of a stable, tool- 
house or other outbuilding can be utilized. The chiet 
consideration is pro- 
tection against frost, 
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pits have stood 10 or 12 years without : ; i showing wny 
sign of deterioration. It is not necess: wy to use high- 
priced Portland eements, because the stractures are se- 

2738. Nurseryman’s cold pit. 

A cheap device for wintering plants that require comparatively 
little light. 

cured against frost by the winter protection required for 
their contents. An excavation of the required dimen- 
sions is made. with due allowance for the walls. Inside 

the excavation a plank 
qnolding frame is built 

but provision must be 
made for thorough ven- 
tilation, and against a 
too high temperature 
in the autumn and 
early spring. It is be- 
cause it is hardly pos- 
sible to provide for 
these matters that 
dwelling-house cellars 
do not make good pits; 
they eannot be sufti- 

at the proper distance; 
viz., the thickness of 
the walls, from the 
walls of earth whieh 
should have been cut 
as true as possible. 
This frame, whieh 
should also be true and 
plumb, is carried to the 
required height for the 
inside face of wall and 
another frame is made 

ciently ventilated to 
keep the temperature 
low enough except in 
the middle of winter. 
Growth is incited and 
cannot be maintained 
owing to lack of light. 

Construction of the 
s.—Owing to their 

at the proper dis stance 
on the surface of the 
ground, the inner face 
of which will be the 
outside face of the 
completed wall. These 
frames must be well 
braced; they carry a 
heavy load until the ce- 

position, pits cannot ment hardens. It is 
well be made of wood, 2737. An outside cellar, in which to store roots and tubers, and not necessary to make 
plank and cedar po pots of resting stuff. a complete frame for 
lasting from 4-6 yea the whole pit at once; 

tone and brick are most eco- 
nomical for walls and ceilings; for small ones concrete 
probably makes the cheapest and best wall. At the 
Bussey Institution the concrete walls of several small 

only. For large pits, one endand a half of both sides can be built first, and the 
same frame reversed will serve for the remainder. The 
concrete is made by mixing dry one part of cement (a 
good brand ean be obtained at about $1.20 per barrel) to 

two parts of clean sharp sand. After a 
thorough mixture, add enough water to 

make a thick paste. Add to this paste 
three parts (sometimes four are used) of 
elean gravel. Broken stone is better but 
more expensive. No stones larger than a 

~~ 
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2736. Deep pit built like a coldframe, for carrying half-hardy woody 

plants over winter. 
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goose egg should be used. The whole 
should be completely and quite carefully 
blended with hoe or shovel until each 
stone is coated. Throw this mass into 
the space between the molding frame and 
earth wall and settle compactly with a 
rummer. It is not advisable to mix more 
than a barrel at once, nor so much as this 
unless at least men are employed, 
Continuous batches are made until the 
work is finished. When the top layers are 
going in, insert 34-in. iron bolts 6-8 in. 
long at intervals of six ft. These secure 
the wooden sills. In warm dry weather 
the frames can be removed within twenty- 
four hours or less, but first examine care- 
fully the condition of the cement. After 
removal, smooth off any roughness and 
grout in with a whitewash brush a coat of 
Portland cement mixed with water, but 
without sand, thus obtaining a good color 
and a more homogeneous surface. For 
several days the work should be shaded 
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and occasionally sprinkled with the hose. Do not attach 
the woodwork until the concrete is fully hardened. One 
and one-half barrels of cement make about one cubic 
yard of concrete, that costs, in place, between five and 
six dollars, somewhat less if the cost of labor, sand and 
gravel is moderate. 
Build in June or July, 
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great difficulty in keeping plants in good condition is 
owing to the condensation of moisture within the pits 
at times when it is impossible to open them on account 
of severe weather; therefore no more water should be 
given than is absolutely needed. As long as the weather 

permits, keep the sashes 
off or the windows open 

so that the concrete will 
he thoroughly dry before 
frost. 

The construction of a 
brick roof is shown in 
Fig. 2741, No. 4. Con- 
crete could also be used. 
A good grade hotbed 
sash makes the best 
glass roof. All sills, 
cross-hars, ete., should 
be made of cypress and 
painted. The woodwork 
must be made strong to 
endure the continual ex- 
posures. It is false econ- 
omy to stint in quan- 
tity or quality. In cel- 
lars for nursery stock, 

night and day, and after- 
wards open up whenever 
possible. On sunny days 
ventilate whenever the 
thermometer registers 
over 20° F., but do not 
begin until the sun 
strikes the frames, and 
shut off early in the 
afternoon. On mild 
days, with the mereury 
above freezing, remove 
the sashes entirely. This 
is the best way to get 
rid of the moisture-laden 
air, and is essential for 
keeping evergreen plants 
with soft foliage in good 
condition. To change 
the air in large cellars is Figs. 2737-41, a compara- 

tively small amount of 
light is required, and the 
low roof is boarded in 
and shingled, building paper being used. Planks may 
be substituted for boards, or the roof may be double. 

Sand or gravel, one foot deep, makes the best floor, 
or half sand and half loam where piants are to be 
heeled-in. A concrete floor should be used only where 
the drainage is absolutely perfect. 

The sides and ends should be banked with leaves or 
other material. See Fig. 2738. In the vicinity of Bos- 
ton this should be done about November 15. The same 
covering can also be given to low roofs. The glass is 
protected by mats and shutters. See Hotbeds. It isa 
good plan to have on hand an extra supply of dry 
meadow hay to give additional shelter in zero weather. 

Care and Management.—Pits, e.g. Nos. 1, 2 and 3, 
in Fig. 2741, like greenhouses, should carry more than 
one“crop.” In early autumn they hold chrysanthemums, 
carnations. stevias, etc.; nextthe Azalea Indica, Cytisus 
Canariensis, heaths, 
etc., some of which re- 
main for the winter, 

while others are replaced 
by hardy shrubs, bulbs 
and other plants for 
forcing. For spring and 
summer use, see above, 

In eastern Massachusetts 
gurdeners begin to use 
them in September, but 
the final storage sonie- 
times is not finished un- 
til Christmas. The 
longer the plants can be 
kept in the open air the 
better fitted they are for 
their winter quarters. 

In the eare of pits, 
watering and ventilation 

are of prime importance, 
When first housed the 
plants should be well 
watered, and, if this is 
carefully done, it will 
often be found that no 
further water is required 

2739. A durable storing pit or cellar for very large plants. 
more troublesome; here 
it is advisable to build 
an open fireplace, in 

which a brisk fire may be kindled on mild days when all 
windows can be unclosed, thus obtaining a better circula- 
tion than is otherwise possible. Sometimes these large 
cellars have a line of hot-water pipes or other means of 
heating, by which not only is better ventilation secured 
but also additional protection in severe weather. Occa- 
sionally in heavy snows the pits must remain closed for 
a week or more. This is undesirable but unavoidable. 
At such times there is special danger from field mice 
and other vermin. Concrete walls give them a poor 
harbor, but they must also be trapped or poisoned. If 
the plants are clean when housed, there is nothing to be 
feared from ordinary greenhouse pests, either insect or 
fungous, except the moulds. For related discussions, 
see Nursery and Storage. 
Following is a list of plants that may be wintered in 

pits and frames with satisfactory results. The list is 
made for the neighbor- 
hood of Boston. 

LIST OF PLANTS THAT CAN 
BE WINTERED IN PITS. 

A. Hardy plants. 
1. Nursery stock of 

every description that 
may be required for ship- 
ment in winter and early 
spring. 

2. Stocks, cions and 
euttings for working 
during the winter. 

3. Young nursery 
stock, — seedlings, cut- 
tings or gratts too deli- 
cate for planting in au- 
tumn. 

4. Hardy plants of all 
kinds for foreing or win- 
ter decoration. 
The temperature of pit 

or cellar for the above 
plants should be 35° F. 
or even lower occasion- 
ally. The larger plants 

for plants in tubs and 
large pots (10 in. or 
more). This also is true 
of heeled-in stock. Everything, however, should be so 
arranged that inspection is easy, and water should be 
given when necessary. Plants on the shelves, particu- 
larly in small pots (4-inch), will go dry oftener than 
those placed on the gravel floor. It is best to water on 
bright days, when the sashes can be removed. The 

2740. A doorway in Fig. 2739, 

should be heeled-in on 
the floor in sandy loam 
or in bunk-like shelves 

along the sides. Instead of loam, sphagnum can be 
used and is particularly good for cuttings and grafting 
stock. The very young stock is stored in flats or pans 
in which it has been grown. Particular care must be 
given to ventilation when evergreen plants are handled. 
For forcing stock, see Forcing, pages 600-602. 
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AA. Tender and half hardy-plants. 

Those marked with a star (*) are 
tender and should not be exposed to 
frost. They should also be keptin 

the driest purt of the pit. 

1. Alstrceemeria, canna, dahlia, 
gladiolus, Milla biflora, moutbre- 
tia, oxalis for summer bedding, 
tuberose, tigridia, Zephyranthes 
Atamasco, Z. candida. Keep the 
above in dry house-cellars, where 
no frost penetrates, temperature 

35-409 FL Dahlias and cannas ean 
be covered with dry sand if prone 
to wilt. Tigridias should be hung 
up in bags to avoid mice. . 

2. Agave, aloe, Lippiu 
citriodora, Datura 
suaveolens, some of the 
hardier cacti, e.g., Cereus 
grandiflorus and Opuntia 
Ficus -Indica, Cordyline 

indivisa, fuchsia, Pucea 
gloriosa and probably 
other genera and spec 
of succulent plants. Keep 
at temperature 35-40° F. in 
a very dry house -cellar, 
with as much light as pos- 
sible; too much moisture 
is destructive. 

3. Abelia rupestris, 
*abutilon, *acacia, Acan- 
thus mollis, *Agapanthus 
umbellatus, Araucaria 

imbricata and A. exrcelsa, 

Aucuba Japonica, *Aza- 
lea Indica, bamboos, 
Burus sempervirens, 
*Callistemon laneeolatis, 
Calluna vulgaris, *Ca- 

mellia (different species, 
including the tea plant), 
Ceanothus azureus, Ce- 
drus Libani, C. Deodara, 

Cephalotarus drupacea, 
*Chimonanthus fragrans, 
*citrus in variety, cistus 
(different species), coton- 
easter (tender sorts), 
Cryptomeria Japonica, 
cup us (tender sorts), 
*Cytisus Canariensis and 

* Daphne 
odor, diospyros in vari- 
ety, *erica (hardier sorts), 
Erythrina  Crista-galli, 

*Bugenia Jambos, Eu- 
onymus Japonica (tender 
varieties), Farfugiuin 
(Senecio) grande, Ficus 
Carica,*Gardenia florida, 

Gelseminm sempervirens, 
Gordonia pubescens, y 
grapes (tender kinds), 
Hedera Helix, *Hibiscus 7 
Rosa-Sinensis, Hydrangea 
hortensis,LlerAqguifolium, 

kniphofia, laurestinus, 
Laurus nobilis, lager- 
stremia, Magnolia gran- 
diflora, Myrtus commun vex 

*Nerium Oleander, Olea 
Buropea, #Osmanthus 

fragrans, O. Aguifoliiuin, 

Passiflora cerulea, per- 

nettya (different species), 
Phormium  tenasr, Pho- 
tinia Japonica, Pitto- 
sporum Tobira and others, 
Plumbago Capensis, 

Podocarpus Chinensis, 

es 

*C. racemosus, 

4 

It is 
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No. 4.—A small plant cellar for wintering la I 
and fruits. 

combines perfect ventilation with extremely good protec- 

tion against frost. 

No. 1.—One of the simplest and least 
expensive forms of cold pit for small and 
medium-sized plants. 

A well-ventilated cold pit, roomier than the preced- 
ing one and not much more expensive. 
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Prunus Lawro-cerasus and others, 
*Psidium Guajava, *Punica 
Gramclwum, retinospora in variety, 
rhododendron = (tender — hybrids), 
Romneya Coultert, roses (Bourbon, 

Noisette, China, Bengal and other 
tender varieties), Rosmarinus offi- 
cinalis, Sequoia gigantea, Taxus, 
Trachelospermum 
Cler Buropwus, 
The above plants are commonly 

handled in pits for various rea- 
sons. In eastern Massachusetts, 
With the possible exception of 
those marked thus (*), they will 
bear a few degrees of frost, if not 
too long continued, without barm. 

The average temperature 

of the pit should be just 
above freezing, say 35° BF. 
The valne of these plants 
depends upon not only 
carrying them through the 
winter in good condition, 

but also in giving them a 
good start in the spring. 
For this purpose a cool 
greenhouse must be pro- 
vided; a cold grapery or 
a house constructed from 
the sashes used on the pits 
is equally good, in which 
the plants can be properly 
grown until it is 
enough to put them out-of- 
doors, 

4. Anemone SJuponica 
and A. coronaria, Bellis 
perennis, Dianthus Caryo- 
ohyllus (clove pinks and 
European carnations from 
seeds), Galas aphylla, 
myosotis sorts, primula in 
variety, including auric- 

a, Persian ranuneulus, 

Jusmlnotdes, 

Mg 

No. 3.—A shelved cold pit for wintering young stock grown 

seedlings, rooted cuttings and grafts. in flats, 

Seale fire /f 

la odorata (tender 
sorts), pansies, wall-flow- 
ers, lettuce cabbage, canli- 
flower and parsley. These 
plants are advantageously 
wintered in coldframes, 
which should vary in 
depth with the size of the 
plant: sometimes the 
plants are grown and flow- 
ered in the frame, at 
others they are bedded 
out when the season per 
mits. 

5. Aris@ma, arum, calo- 
chortus( different species), 
freesia in variety, iris 
(tender species), ixia, 
sparaxis. The above plants 
can be potted, November 
to December, and carried 

in a pit until wanted in 
the greenhonse. 

B. M. WaTson. 

WISCONSIN, HORTI- 
CULTURE IN. Fig. 2743. 
The surface of Wisconsin 
mostly varies between 
gently rolling plains and 
hills of moderate height. 

also excellent for storing vegetabl 

2741. Various forms of storage pits. 

eat 

Small lakes are numerous, 
particularly in the north. 
The soil presents all va- 

It riations, and with the ex- 
ception of some rather 
large sandy and marshy 
tracts, is mostly very fer- 
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tile. Owing to the proximity of Lakes Superior and 
Miehigan, the climacic extremes are less severe than 
might be expected in a region so remote from the 
ocean. The skies, while turer than in the eastern 

states, are Somewhat more cloudy than in lowa and Min- 

nesota. 
Damaging frosts are not common in Wisconsin ex- 

cept in certain districts of comparatively small extent. 

As in all of the northwestern states, summer droughts 

are rather frequent, but are rarely so severe as to seri- 
ously injure crops that are properly cared for. The 
numerous lakes and streams offer excellent opportuni- 
ties for irrigation, which has, however, received little 

2742. The roof of No. 4, Fig. 2741. 

(See Winter Protection, pages 1981-5.) 

atteution as yet. The prevailing winds are westerly, 
hence the influence of the Great Lakes in tempering 
the climate is less marked than in the southern penin- 
sulu of Michigan, but the climate of the eastern coun- 
ties, and especially that of Door county, which lies be- 
tween Green Bay and Lake Michigan, is comparatively 
mild. 
The winters of Wisconsin are such as to preclude the 

extensive cultivation of the tree fruits, except of the 
hardier species aud varieties, save in the eastern coun- 
ties. But the summers are very favorable to annual 
crops, and to fruits that are readily protected in winter. 
The change from winter to summer is often rather 
abrupt. This brings on an exuberant growth early in 
the season, which while satisfactory for most crops, pro- 
motes blight in the pome fruits. An equally precipitous 
advent of winter sometimes causes damage to nursery 
stock. These sudden changes, with the rather frequent 
droughts in summer, combine to render the Wisconsin 
climate severe for most perennial plants. When an ex- 
ceptionally dry summer is followed by a winter of un- 
usual severity, a disastrous thinning out of fruit trees 
is likely to occur. The pioneer fruit planters, coming 
mainly from New York and New England, with par- 
donable ignorance of the severity of the Wisconsin 
climate, planted freely of tern varieties, most of 
which proved too tender for the new conditions. As the 
natural result, the first orchards were mainly short- 
lived, and the idea gained wide credence that Wisconsin 
would never produce the tree fruits suecessfully. But 
the experience of a few persistent planters has dis- 
proved, in a measure, this hasty conelusion, 
Wisconsin is one of the newer states in horticultural 

development. A large part of its northern balf is still 
forest-clad. The cities are mostly small, hence the 
local demands for horticultural products are not large 
But Minneapolis and St. Paul to the west, and the citic 
bordering Lake Superior, make an export demand for 
fruits and vegetables, for which the markets are gen- 
erally good. 

The hardiest varieties of the apple succeed in south- 
ern and eastern Wisconsin, when planted on sites some- 
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what higher than the surrounding country, especially 
those inclining to the north or northeast. The principal 
orehards are located in Fond du Lac, Green Lake, Rich- 
land, Sauk, Door and Waupaca counties. The first 
named county has one orchard of about 6,000 trees, 

mostly Oldenburgh, located near Ripon, and a second 
of about 4,000 trees of various sorts at Eureka. These 
orchards are supposed to be the largest in the state. 

The older orchards of Wisconsin are the outcome of 
a long process of climatic selection. But the farmers 
who were most anxious to grow apples continued to 
plant trees in the hope of findiug some that would 
prove satisfactory, and these hopes have been in 

part realized. Occasional seedling trees that grew 
up in fence corners and elsewhere, from chance seeds, 
or from seeds planted by pioneer farmers who felt 
unable to purchase trees, were found to endure the 

severer winters, while whole orchards of old varieties 
were destroyed. Several of these have been adopted 
into cultivation, and a few, as the Pewaukee, Wolf 
River, McMahon, Northwestern Greening and Newell, 
have become standard varieties of the northwest. The 
Wealthy apple, from Minnesota, is also a standard win- 
ter sort in Wisconsin, The orchards now being planted 
are largely of these sorts, and the Oldenburgh. The 
Russian apples imported by the United States Depart- 
ment of Agriculture and the Iowa Agricultural College 
have been quite largely planted experimentally in W 
consin, but thus far very few if any of them have 
proved superior in any respect to our best natives. 
Crab apples are considerably grown for market in 
Waupaca and Eau Claire counties. The chief hin- 
drances to apple culture in Wisconsin, aside from win- 
ter-killing, are the fire-blight, which destroys the tips 
of the growing shoots in early summer, and sunsceld, 
which causes damage to the trunk in early spring or 
during hot weather in summer. The latter is readily 
prevented by shading the trunk. The codlin-moth is 
destructive unless prevented by spray ing or otherwise 
The apple seab is often serious in too closely- planted 
ahha. It is controlled to a degree by spr 
apples of Wisconsin are, as a rule, highly colored and 
of large size, and the trees are very productive. 

The pear is not grown to any great extent in Wiscon- 
sin, owing to the liability of the trees to fire-blight and 
winter- killing. ‘The varieties imported from Russia 
have not proved more resistant to these affections than 
the hardier sorts of American origin, or from western 
Europe. Pears are frequently grown for home use in 
the eastern counties, and the trees are sometimes quite 

produetive and long-lived. The Flemish Beauty has 
perhaps been more successful than any other sort. 

The quince is less hardy in Wisconsin than the pear. 
Trees are occasionally found in gardens in the eastern 
counties that sometimes bear fruit after exceptionally 
mild winters. 

The Americanas are the only plums that can be de- 
pended upon to bear fruit regularly in all parts of Wis- 
consin. The hardier sorts of the European plum, Prius 
domestica, and of the Japanese plum, Prunus triflora, 
are fairly fruitful in the eastern part, notably in Door and 
Kewaunee counties. The trees of the last two species, 
as of those of Prunus hortulana and Prunus angusti- 
folia, endure the winters without harm throughout the 
state, but the flower-buds are destroyed whenever the 
thermometer registers much lower than 20° below zero. 
Few plum orchards have been planted in Wisconsin, 
and these are mainly of the European class. A plum 
orchard of 14 acres at Sturgeon Bay is supposed to be 
the largest in the state. 

The early Richmond and Morello cherries are fairly suc- 
cessful in Wisconsin, in localities suitable to the apple. 
The flower-buds of these cherries appear to be some- 
what more hardy than those of the European and Japa- 
nese plums. The trees are, however, subject to sunscald, 
and unless protected are usually short-lived. Several 
varieties of Prunus Cerasus, introduced from Russia, 
have been tested at various points in the state. While 
the flower-buds of these do not appear to be hardier 
than those of the above-named sorts, their fruit matures 
over a longer period, which will give them value. Sweet 
cherries (Prunus Avinm) are not suecessful in Wiscon- 
sin. 
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The peach and apricot are not fruitful in any part of 
Wisconsin except after unusually mild winters. The 
trees are frequeutly grown in gardens, and sometimes 
attain considerable size, but they freeze back more or 
less in the average winter, ‘Trees of the apricot imported 
from Russia have been frequently planted in Wisconsin, 
by way of experiment, but are nowhere fruitful. Even 
if the flower-buds escape destrue- 
tion, the fruit ahuost invariably 
falls soon after setting. : Se 

The grape, with winter protee- 
tion, is successfully grown through- j 
out southern and eastern Wiscon- 
sin when planted on light soil, with 
southern exposure. The later va- 
rieties are, however, liable to be oR 
eaught by frost, unless the site is = 
chosen with special care. 

The small fruits are grown with 
marked success, on favorable soils, 
throughout Wisconsin, Winter pro- 
tection is generally given to all but 
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the currant and goosebe » but in \ 2 
the southern and eastern counties ! 
this precaution is not absolutely 
necessary. The strawberry and 
raspberry are crown in excess of 
home demands, and many thousand 
vases of these fruits are annually 
shipped to other states. Black- 
berries were largely destroyed by 
the severe freeze of 1899. Huckle- 
berries and blueberries are exten- 
sively gathered from wild plants 
in certain parts of west-central 
Wisconsin, and are shipped in 
large quantities to cities of the 
northwest. Wisconsin is one of 
the chief cranberry producing 
states. In parts of Wood, Adams 
and Juneau counties, and in less 
degree in) Waupaca and Green 
counties, the cranberry plant was 
native over very large areas, and 

before the settlement of the eoun- 
try, the Indians gathered the fruit 
extensively in bearing years. Lat- 
terly, the wild marshes have been 
largely improved by clearing and 
providing flooding facilities. © In 
some seasons the total output of 
cranberries from  Wiseonsin has 
aggregated nearly 100,000 barrels. 
The varieties grown are mostly na 
tive, and the quality and keeping 
of the fruit are excellent. During 
the years 1894 and 1 the eran- 
berry industry of Wisconsin suf- 
fered a serious check by the de- 
struction of many marshes py fire 
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Horticulture is taught at the serieultural college con- 
nected with the University of Wisconsin, at Madison. 
Openings are good for commercial cultare of apples, 

cherries, native plums and eranberries in the parts of 
Wisconsin best suited to these crops, and in the neigh- 
borhood of northern cities the vrowing of vegetables for 
market is at present remunerative. 

KE. S. Gorr 

firctnt 5 

during an exceptionally dry period. 
But the business is rallying, and 
may, in a few vears, recover its 
former magnitude. 
Market - gardeuing is carried on 

in the neighborhood of cities and 
towns toa sufficient extent to supply local demands, 
except in the extreme northern part of the state. 
The ordinary garden crops of the temperate zone are 
all suecessful. Melons are grown rather extensively 
for shipment in a few localities. Peas are extensively 
grown for seed, for market and for canning in KRewaunec 

and Door counties, this section being free from the pen 
weevil. Lentils are considerably grown in Kewannee 
and Manitowoe counties. Several v table canning fae- 

tories are in operation in Wisconsin, peas, sweet corn 
and tomatoes being chiefly consumed. RKitchen-garden- 
ing is less practiced in Wisconsin than it should he. 

The farmers generally employ little hand labor, and the 
hot summers render city gardening more or less unsatis 
factory. For the same reason the private growing of 
flowers receives attention than in the eastern 

states. 

less 

The shaded areas incluee most of the region adapted to apple culture. 

2743, Map of Wisconsin. 

Cherries do 
fairly well in the apple districts. 

WISTARIA (Caspar Wistar, 1761-1818, professor of 
anatomy in Univ. of Pa.). Leguminosae, As a genus 
Wistaria is a small and imperfectly understood group. 
A complete study of the pods and seeds of this and allied 
genera will eventually result in a great shaking up of 
numes. The present treatment is as conservative as 
possible, out of deference to trade interests, The oldest 
generic name is Arawnhkia. Fora more radical point 
of view see B.M. 7522 and B.B. 2:24. Beside those 
nentioned below, there are three species, but they are 
allof doubtful botanical status. Lys. odd-pinnate; Ifts. 
entire: uy racemes terminal: calyx with the 2 upper teeth 
short and subeonnate: standard large; wings oblong- 

faleate, free from the keel, often coherent at the apex: 
keel ineurved, obtuse. 

Wistaria Chincnsis is one of the best and commonest 
of hardy climbers. Tt has pale green, pinnate foliage and 
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bears profusely dense, drooping clusters of purplish 
pea-shaped flowers. The clusters are about a foot long. 
This is the commonest and best form. The others fur- 
nish the connoisseur with variety in habit, color and 
season of bloom, but they are not as prolific, and doub- 
ling adds nothing to the beauty of the flowers. More- 
over, the double flowers decay quickly in wet weather. 
The Chinese Wistaria was introduced into England about 
1816. Twenty-five years later there was a specimen in 
England with branches attaining 100 ft. on each side of 
the main stem, and another specimen that covered 905 
square feet of wall space. 

The Chinese Wistaria blooms in May and usually gives 
a smaller crop of flowers in August or September. The 
spring crop is borne on spurs, while the autumn crop 
is borne on terminal shoots of the season. There are 
several ideas about training a Wistaria. A good way 

2744, Wistaria Chinensis. 

is to let it alone. This produces rugged, twisted and 
picturesque branches and gives a certain oriental ef- 
fect, but it is not the best method for covering a 
wall space solidly or for making the best display of 
bloom. To cover a wall completely it is necessary to 
keep the leaders taut and to train outside branches 
wherever they are needed. If quantity of bloom is the 
first consideration the vines should be pruned back every 
year to spurs, acommon method in Japan. The Japa- 
nese chiefly use another species, W. multijuga, which 
often passes in our nurseries under the name of W. 
Sinensis, the clusters of the Japanese favorite some- 
times attaining 3 or 4 feet. The low, one-storied Japa- 
nese building will have a Wistaria so trained that the 
vine follows the eaves all round the house. The foli- 
age is all above, and the yard-long clusters of purple 
blossoms depend therefrom in solid, unbroken, linear 
masses, 2 or 3 ranks deep. W. multijuga is said to be 
less vigorous and productive in America and Europe 
than Japan. When trained as a standard the Wis- 
taria requires much care. Probably the finest stand- 
ard Wistaria is that figured in G.F. 6:256 and Gng. 
1:321, where full directions for cultivation may be 
found. The following dates of bloom will be useful to 
those who reckon from the latitude of New York: Wh’. 
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Chinensis, May 10-30; W. multijuga, May 15-31; W, 
speciosa, June 1-8. 

Wistarias will live in rather dry and sandy soil, but 
they prefer a deep and rich earth. Cuttings root with 
difficulty and the common nursery practice is to graft a 
small shoot on a piece of root. The roots are long and 
few and go down deep, making few fibers. They resem- 
ble licorice root. Wistarias are hard to transplant, un- 
less they have been pot-grown for the purpose or fre- 
quently transplanted in the nursery row. Unless ma- 
nured heavily when transplanted, they are very slow in 
starting into vigorous growth. The most satisfactory 
method of propagation for the amateur is layering. 
Those who wish to give a young Wistaria an extra 
good start may sink a bottomless tub in the ground and 
fill it with good soil. If a Wistaria is to be trained to 
a tree, select an old tree, if possible, which is past 

the height of its vigor. 

INDEX, 

flore-pleno, 1. 
frutescens, 3. 
macrobotrys, 1. 
magnifica, 3. 
multijuga, 2. 

alba, 1, 2, 3, 4. 
albiflora, 1. 
brachybotrys, 4. 
Chinensis, 1. 
consequana, 1. 

rubra, 4. 
Sinensis, 1. 
speciosa, 3. 
variegata, 1. 

A. Clusters moderately 
long and dense, 7-12 
in. long, 25-50-fld.: 
fls. Od0rleS8S..... 0006. 1. Chinensis 

AA. Clusters 2-3 ft. long and 
looser: fls, odorless..2. multijuga 

fils. fra- 
grant, 

B. Lfts. glabrous above.3. speciosa 
BB. LDS. SUUY osc Soc 4. brachybotrys 

1. Chinénsis, DC. (W. Sinénsis, 
W. consequana, Loud. W. polystachya, C. 
Koch.). CHINESE WISTARIA. Figs. 2744, 2745. 
Hardy, fast and tall growing climber with pale 
green compound foliage and foot-long clus- 
ters of purplish pea-shaped fls. borne pro- 
fusely in May. Lifts. about 11, ovate-lanceo- 
late, 2-3 in. long, silky: racemes 7-12 in. 
long, about 25-50-fld.: fis. odorless, % in. 
long, 144 in. across: fr. borne very sparingly, 
especially on the var. albiflora, May and 
Aug. China. Clusters in B.M. 2083 (adapted 
in Fig. 2745), L.B.C. 8:773, P.M. 7:127 and 
B.R. 8:650 (as Glycine Sinensis), and Gn. 
39, p. 409. Habit in Gn. 4, p. 173; 
380; 12, p 469: 34, p. 376; 44, p. 7; : 
157; 49; p. 43; 50, ‘p> 183; 51, <p. 396; 62, 
p. 310; 53, p. 471; G.C. III. 21:7 and Gn. 51, 
p. 286, the last showing the spur system of 
pruning. V. 14:162 (pot- plant). G. F. 
6:256 and Gng. 1:321 show “standards.” 

The typical form has single purple fis. and is some- 
times called var. purpurea, Hort. Var. albiflora, 
Lemaire (var. dlba, Hort.), has single white flowers. 
IL.H. 5:166. Gn. 53, pp. 325, 470. Var. alba pléna, Hort., 
has double white flowers. Var. flore-pléno, Hort., has 
double purple flowers.  F. 1882:33. Gn. 17, p. 105; 34, 
p. 373. Var. macrobdtrys, Beau. (W. macrobotrys, 
Hort.), has fls. of a paler shade of blue-purple, the clus- 
ters longer and looser, not adv. in America. Var. va- 
riegata, Hort., has variegated foliage and is inferior to 
the common form in habit and productiveness. Un- 
desirable except for foliage effects. 

2. multijuga, Van Houtte (W. Chinénsis, var. multi- 
‘aga, Hook.), Loosg-cLUSTERED WISTARIA. Fig. 2746. 
Distinguished from W. Chinensis by the longer and 
looser raceme and smaller fls. which appear a week 
later. Lifts. 17-21, silky when young, nearly glabrous 
when old, pale green, larger than W. Chinensis: ra- 
cemes 2-3 ft. long, twice as long as in W. Chinensis, 
looser and sometimes 100-fld.: fils. about half as large 
as in W. Chinensis: pods oblanceolate, flattened, with 
rigid, flat, thinly woody valves: seeds orbicular. Long 
supposed to be native to Japan, but probably native to 
north China. F.S8. 19:2002. R.A. 1891, pp. 176, 177. 
B.M. Gng. 2:161. G.C. III. 13:233 and S.H. 

Sweet. 
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2:463 (both erroneously as W. Chinensis). M.D.QG. 
1898:477. Botanically this is a variety of W. Chinensis, 
but for horticultural purposes its distinctness needs 
emphasis. It is often cult. under the name of W, 
Chinensis. Var. alba, Hort.. is also cult. 

Wistaria Chinensis, 

(X about 1s.) 

3. speciosa, Nutt. ( W. fraféscens, Poir.). AMERICAN 
Wistaria. KipNeY BEAN TREE. Not as vigorous as 
the Chinese Wistaria but climbing over trees and 
bushes to a length of 30-40 ft., with dark green foliage 
and short racemes of lilac-purple fls. borne about 3 
weeks after W. Chinensis. Lfts. 9-15, glabrous and 
dark green above, pale and sometimes slightly pubes- 
cent beneath: racemes 2-7 in. long, about 14-fld.: fis. 
44-34 in. long: pods long, torulose, hardly coriaceous, 

with convex valves; seeds reniform, freely produced. 
June. Low grounds, Va. to Kans., south Fla. to La. 
B.M. 2103 (as Glycine frutescens). B.B. 2:294.—Var. 
alba, Hort., has white flowers. Var. magnifica, Hort. 
(W. magnified, Hort.), has racemes 6-8 in. long and 
50-60-fld., with fls. 1 in. across. The fis. are lilac witha 
yellow spot, and borne earlier than the type. The 
clusters are larger and denser. A great improvement. 
WES clo 1 

4. brachybétrys, Sieb. & Zucc, SHORT- CLUSTERED 
WISTARIA. Japanese species, distinguished from all 
others by its low growth. It is said to attain only 8-5 
ft. and should therefore be particularly desirable for 
standards and bushy specimens. Lifts. 9-13, silky: ra- 
cemes about 6 in. long, about 25-fld.: fls. purple. 1 in. 
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across: pods tomentose. Late bloomer. Japan. S.Z. 
1:45. F.S. 9:880.—Vars. alba and ribra, are offered. 

W. alba has heen used in trade catalogues for W. speciosa, 
var. alba, We Japonica, Sieh. & Zuee. See Millettia.—W 
nivea, Hort. John Saul, was doubtless a white-tld. variety of 
some common species, Ww M 

WITCH ELM. 

WONGA WONGA 

Ulmus scabra. 

WITCH HAZEL. Humamelis. 

WITHANIA. Consult Salpichroa. 

Ny 

2746. Wistaria multijuga, often called Japanese Wistaria. 

(x 34.) 

WITLOOF. A form of Chicory (which see). 

WOAD. 

WOLFBERRY. 

WOLFSBANE. 

WONGA WONGA VINE. Zecomu australis. 

See Tsutris. 

Symphoricarpos occidentalis. 

See Aconitum, 
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2747. Woodsia Ilvensis (X 13). 

WOOD BETONY. 

WOODBINE. In England. Lonicera Perichymenum; 
in America, Ampelopsis quinquefolia. 

WOODRUFF. See Asperula. 

WOOD LILY. Triliium. 

WOODSIA(Joseph Woods, 
an English botanist). Poly- 
podiacee. A genus of mainly 
rock-loving ferns character- 
ized by their inferior indu- 
sium, which is attached be- 
neath the sorus, inelosing it 
at first but soon splitting 

Stachys Betonica, 

WORMWOOD 

pinne; sporophylls with narrowly linear pinnaw 3-4 in. 
long. Mich. to Fla., mostly near the coast. 

AA. Les. uniform. 

Bb. Veins forming one or more series of areolw. 

radicans, Sm. Lys. rising from a caudex 3-5 ft. long, 
gracefully curved; pinna 8-15 in. long, 2-4 in. wide, 
pinnatifid nearly to the midrib. The true W. vudicans 
from Europe bears scaly buds toward the apex of the 
leaf and roots to form new plants. The Californian and 
Mexican species, which has often been referred to this 
species, is really distinct and never roots. 

orientalis, Swz. Lvs. 4-8 ft. long, 12-18 in. wide, with 
lanceolate pinne and sinuate pinnules; veins uniting 
freely. Japan and Formosa. 

ee 

BB. Veins free between the sori and the margin. 

Virginica, Smith. Fig. 2748. Lvs. 12-18 in. long, 
6-9 in. wide on stout stipes; pinne linear-lanceolate, 
4-6 in. long, cut nearly to the rachis into oblong lobes. 
Can. to Mich., Ark. and Fla. L. M. Unprerwoop. 

WOOLLY BUTT. Luculyptus longifolia. 

WORMS. Fig. 2749. Under the name of “Worms,” 
“Snails” and “Caterpillars,” various odd fruits of legu- 
minous plants are grown as curiosities. The pods are 
often put in soups as a practical joke, not for their 
edible qualities. The plants chiefly grown for this pur- 
pose are Scorpiurus vermiculata, Linn., S. subvillosa, 
Linn., S. murvicata, Linn., 8. suleata, Linn., Medicago 
seutellata, Mill., and Astragalus hamosus, Linn. The 
last is the one usually known as “Worms.” The pic- 

ture, Fig. 2749, shows spe- 
cies of Scorpiurus, chiefly 
S. vermiculata (beneath )and 
S. subvillosa (above). All 
these various plants are an- 
nuals of the easiest culture. 
They are practically un- 
known in this 1 

d, country, al- te 
though offered a] 
by  seedsmen. : ‘ 5 

into star-like lobes, and See Caterpil- ay 
later hidden beneath the lars. of c i L, HOB, \y sorus. Some fifteen spe- 

& 
cies are known, of which WORMSEED. i 
seven grow wild in this See Chenopo- |Z 
country. ‘The following na- 2749, Pods known as “* Worms” and “Caterpillars,” some- dium. ane 
tive species are sometimes i iosi AD : F times grown for curiosity, | i 
cultivated in borders. Treat- WORMWOOD RW 

ment given other hardy ferns will suit them well. 
Both grow best amongst rocks. 

Ilvénsis, R.Br. Fig. 2747. Lvs. growing in rosettes 
or tnfts, 3-8 in. long, 1 in. or more wide, bipinnatifid; 

segments crowded, obscurely cre- 
nate: sori confluent when old. 
Eu. and N. Amer. north of Va. 

obtusa, Torrey. Lvs. clustered, 
6-15 in. long, 2-4 in. wide, minute- 
ly glandular-hairy, bipinnate ; 
pinne rather remote, triangular- 
ovate. New England to Arizona. 

L. M. UNDERWooD. 

WOOD SORREL. Oralis Ace- 
tosella, 

WOODWARDIA (Thomas J. 
Woodward, an English botanist). 
Polypodidcer, A genus of rather 
coarse-foliaged ferns of diverse 

habit and structure, but all bear- 
ing the sori in rows arranged 

parallel to the midrib like links 
of Sansages., Conunonly known 
as the CHAIN FERN. See Fern, 

A. Lvs. of two sorts, the veins everywhere forming 
areola, 

areolata, Moore (W. angustifolia, Sm.). Sterile Ivs. 
deltoid-ovate, with numerous oblong-lanceolate sinuate 

2748. Fruiting lobe of 
Woodwardia Vir- 
ginica (X 1}0). 

a 
(Artemisia Absinthium). Fig. 2750. An 5 
erect, hardy herbaceous perennial, native 

of middle and western Europe and the é 
countries that bound the Mediterranean, ot 
und sometimes found in waste places as an 
escape from American gardens, having an- 
gular, rather shrubby stems 2-4 ft. tall, 
which bear abundant, much divided, hoary 
leaves of in- 
tensely and per- 
sistently bitter 
flavor, and pani- 
eles of greenish 
or yellowish fi.- 
heads. The seed, 
grayish and very 
small, retains its 
Vitality for about 
four vears, but is 
usually sown soon 
after harvesting. 
The — tops and 
leaves, gatbered 

and dried in July 
and Angust when 

the plant is in 
flower, are offi- 
cially eredited in 
America with aro- 
matic, tonic, and, 2750. Wormwood (X 1%) 
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as its name implies, anthehnintie properties, although 
now, for no apparent reason other than caprice of prae- 
tice, they are less popular with the profession than for- 
merly. Lu domestie medicine they are employed as men- 
tioned and as a diuretic; locally as a fomentation or as 
decoction with vinegar to ulcers, sprains and bruise 
In the dry state they are occasionally placed among 
clothing as a moth repellant. Formerly Wormwood was 
used by brewers to embitter and preserve liquors, but 
at the present time it tinds its most extensive use as 
the principal ingredient in absinthe, in the manufacture 
of which peppermint, angelica, anise, cloves and cinua- 
mon are also ingredients. Ac cording to Blythe, the 
green color of this liquor is due not to Wormayood but 
to the chlorophyll of spinach, parsley or nettles. The 
plant may be grown without trouble in light, dry, rather 

a 

WYOMING 1991. 

titude. This ineludes the hieh mountain ranges, which asa rule are covered with forests that eateh and hold the winter snow, the melting of whieh supplies the nu- merous perennial streams flowing in every direction from the mountain summits. In the north are eulti- vated areas at less than 3,500 feet altitude, and farming is practiced on high plateaus or in mountain valleys up to 8,000 feet. Wyoming embraces an area 355 miles from east to west and 276 miles from north to south, in the very heart of the Rocky Mountain region. As would he expected, there is great diversity of soil, climate and exposure. There are wind - swept plains, rolling up- lands, protected mountain valleys and bottom-lands along streams, with corresponding lengths of the grow- Ing season, free from frost, of from eighty days or less to more than one hundred and fifty days. The mean 
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2751. Map of Wyoming, showing horticultural possibilities. 

The areas marked by semi-circles are deserts. 

poor garden soil from seed which, owing to its small 
size, should be started where it may not be washed out 
or packed down by rain. When large enough to set out. 
the few specimens necessary to furnish a family supply 
should be placed not closer than 15 in, each way the 
first year. If alternate plants be removed with a good 
ball of earth early in the following spring and planted 
30 in. apart, they will be sufficiently close together and 
the transplanted ones should suffer from no check. 
Ripened cuttings taken in March or October may be 
used for propagation. Clean cultivation and slight an- 
nual dressings of manure are the only other requisites. 
In the middle western states there are several localities 
where Wormwood is grown for export. \~, G, Karys. 

WREATH, PURPLE. See Petrea volubilis. St. 
Peter’s W. See Spirwu. 

WYCH ELM. 

WYOMING, HORTICULTURE IN. Fig. 2751. The 
agricultural land in Wyoming is at a higher average 
altitude than that in any other state, being about 6,000 

feet above the sea. As shown in the accompanying map 
more than one-half the total area is above 6,000 feet al- 

Ulmus seabra. 

The areas shuded by diagonal lines have an altitude of less than 6,000 feet. 

annual temperature varies from less than 40° FP. to 
about 50° BF. 

The rainfall is as little as 4 or 6 inches per annum in 
the Red Desert and reaches a maximum of 30 inches or 
more on the high mountains. The average for the agri- 
eultural regions is about inches. With the exception 
of a very small area in the northeastern part of the 
state, aud small valleys at high altitudes in the moun- 
tains, where some quickly growing plants will mature 
without being artificially watered, no crops can be 
raised without irrigation. It has been estimated that 
there is sufficient water supply to reelains about 12,000,- 
000 acres of agricuitural land, and about 2,000,000 acres 
are already covered by irrigation canals. 

The natural conditions make live-stock husbandry of 
paramount importance. The soil is cultivated prineci- 
pally to increase the amount of stock food and little 
intensive farming has been inaugurated. Some ranches 
extend 10-15 miles along the streams, and some of them 
have not yet known the use of a plow exeept in the 
construction of the ditches to in e the native 
meadows. The state is yet in the transition period be- 
tween the time of the nomadic stockman, or the large 
stock ranch and range busine and the time of perma- 
nent home -building and a stable agriculture. In the 
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last decade the sentiment of the people in regard to 
cultivating the soil has changed in a marked degree. 
They are turning their attention to a better agriculture 
and the production of horticultural crops, both for 
profit and for greater home comfort. 
The state will not reach great commercial importance 

through her horticultural products, but the people are 
beginning to appreciate the value of the home-garden 
and some are raising hardy apples, cherries, grapes, 
small fruits and vegetables to supply local markets. 
At the present rate of increase the production of fruits 
for home consumption will soon be of great importance. 

The agricultural land lies along the watercourses, 
and naturally the first areas to be brought under culti- 
vation were the bottom-lands along the smaller streams 
where the canals necessary to bring water to the soil 
could be easily and cheaply constructed. The bench 
areas, or uplands, have better drainage both for water 
and air, and are more likely to be free from injurious 
late and early frosts, than the lowlands near the 
streams. With the extension of agriculture to the 
higher bench lands horticultural plants can be raised 
with more success. The modifying influence of wind- 
breaks makes it possible to grow fruits in a way that 
was not dreamed of when the country was first settled. 
Many early plantings of fruit trees failed because of 
drying winds or late frosts, and in some instances be- 
cause the plants were drowned by over-irrigating the 
lowlands where first attempts were made. 

cause of the varying conditions, the kinds and 
varieties of fruits which ean be successfully pro- 
duced vary in different parts of the state. The high 
plateaus are characterized by frost every month in 
the year except July, and only such crops can be 
grown as will stand a degree of frost in the spring 
months. In the warmer valleys, even up to 5,000 feet 
altitude, such tender vegetables as tomatoes, melons, 
sweet potatoes and peanuts have been successfully 
raised. Where the season is short because of the alti- 
tude, plants grow very rapidly, reach maturity in a 
short time and do not seem to be so seriously affected 

WYOMING WYOMING 

by light frost as they do where the season of growth is 
long. 

In those portions of the state which are below 6,000 
feet in altitude (see map) many varieties of apples, 
Morello and Rocky Mountain dwarf cherries and plums 
(varieties from Prunus Americana) are fruiting, and 
hardier kinds are successful at much higher altitudes 
in protected locations. The Wealthy apple has been 
successfully fruited on the Laramie Plains at an alti- 
tude of 7,400 feet. Tree fruits have been most success- 
fully raised in Fremont, Sheridan, Natrona and Lara- 
mie counties. which also produce all the varieties of 
small fruits usually grown in this altitude. 
Above 7,000 feet the only small fruits that succeed 

well are currants, strawberries, dewberries and goose- 
berries, named in the order of their apparent hardiness. 
Because there is not sufficient snowfall to cover the 
ground and keep it covered during the winter, it is 
necessary to give winter protection to raspberries, 
blackberries and grapes by laying down and covering 
with earth to prevent their parts above ground drying 
out and dying in the dormant season. Under unfavor- 
able conditions such treatment becomes necessary with 
strawberries and gooseberries. 
Under irrigation the kinds of fruit suitable to the 

climate produce large crops. Years of failure are rare, 
and when they do come are traceable to sudden unsea- 
sonable changes of temperature, such as late spring 
frosts or early fall storms before the plants are mature 
and ready for winter. The first trees were set out in 
Wyoming between 1882 and 1885. Planting began in 
earnest in 1892, and every year there is good increase 
in the area devoted to fruits. 

Following is a list of apples which have fruited in the 
state, arranged as nearly as possible in the order of 
their apparent hardiness and present abundance: 
Standard—Wealthy, Oldenburg, Antonovka, Gideon, 
Fameuse, Wolf, Tetofsky, Ben Davis, Transparent, 
Pewaukee, Pippin. Crahbs—Siberian, Montreal, Whit- 
ney, Martha, Van Wyck, Soulard, Transcendent. 

B. C. Burrum. 
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XANTHISMA ((ireek, dyed yellow, referring to the 

color of the fls.). Composite. A genus of only one spe- 
cies, asummer-blooming, yellow-tlowered composite with 
heads 1-l}» in. across, composed of a small disk and 
about 20 rather slender rays. This plant is known to 
flower-seed catalogues as Centauridium Drummondii. 
In cultivation the plant is treated like a hardy annual, 
the seed being sown in the open border early in spring. 

Generic characters: fls. all fertile: akenes top-shaped, 
4-5-ribbed or angled; pappus persistent, composed of 
10 or 12 rigid bristles which are minutely scabrous 
above, gradually chatty-dilated towards the base, and 
longer than the disk-corolla, as many more one-half 
shorter, and usually 5 still smaller and shorter external 
ones. 

Texanum, DC. (Centauridium Drimmondil, Torr. & 
Gray). Fig. 2752. Nearly glabrous biennial or annual, 
1H ft. high: Ivs. narrowly oblong to lanceolate: stem- 
lvs. entire or with a few teeth toward the apex: fls. at- 
taining a diam. of 2 in. even in the wild. W. M. 

XANTHOCERAS (Greek, ranthos, yellow, and keras, 
horn, alluding to the yellow horn-like processes of the 
disc). Sapinddcee. Ornamental deciduous shrub or 
small tree with alternate, odd-pinnate Ivs., showy white 
fs. in terminal and axillary racemes, appearing with the 
leaves in spring on last year’s branches. The large 
greenish fruits are similar to those of the buckeye. _Y. 
sorbifolia, the only species, is hardy as far north as 

Mass., and is a very handsome shrub well suited for 
solitary planting on the lawn. The dark green, glossy 
foliage is not attacked by insects and retains its bright 
color until frost sets in. The flowers are very showy 
and appear even on small plants. Nanthoceras is also 
sometimes used for forcing. It is not very particular as 
to soil. A porous, loamy soil and a sunny position seem 
to suit it best. Prop. by seeds, stratitied and sown in 
spring, and by root-cuttings, which sueceed best with 
moderate bottom-heat. A monotypic genus from N, 
China, allied to Ungnadia and Keelreuteria: fis. polyga- 
mous, the upper ones of the terminal raceme pistillate, 
the lower ones staminate, those of the lateral racemes 
staminate, with rarely a few pistillate ones at the apex; 
sepals and petals ¢ e with 4 suberect cylindric horns 
about half as long as stamens; stamens 8: ovary su- 
perior, 3-loculed, with a rather short, thick style: fr. a 
capsule, with thick walls dehiscent into 3 valves, each 
locule with several globose, dark brown seeds. 

sorbifdlia, Bunge. Figs. 2753, 2754. Shrub or small 
tree, attaining 15 ft.,with rather stout upright branches, 
glabro Ivs. 6-12 in. long; Ifts. 9-17, usually oppo- 
site, ile, narrow-elliptie to lanceolate, sharply ser- 
rate, dark green above, paler beneath, 1-2 in. long: ra- 
cemes 6-10 in. long: fils. on slender pedicels, white, 
about 34 in. across, each petal with a bloteh at the base 
changing from yellow to red: fr. green, 1!s-2's in. long; 
seeds 4 in. across. May. N. China. B.M. 6923. FS. 
18:1899. R.H. 1872:290; 1898, p. 356. Gn. 8, p. 524 (col. 

Il. pl. not numbered); 34, p. 3 
e055 LID. 227402753 Ds 

ade 
Mn. 1, p. 

ALFRED REHDER. 
XANTHORRHEA (Greek, yellow flow, referring to 

the resin which exudes from the trunks). Juncdcew. The 
“Grass Trees,” "Grass Gums” or “Black Boys,” which 
form a conspicuous feature of the Australian landscape, 
are among those strange members of the rush family 
that have a decided trunk or candex. The Grass Trees 
often have a trunk 2 or 3 feet high, surmounted by a 
dense, symmetrical crown of foliage, composed of a 

multitude of brittle, linear leaves 2-4 ft. long which 
spread or curve gracefully in all directions. From the 
center of this tuft of leaves arises a solitary, sceptre- 
like dower-stalk, terminating ina dense cylindrical spike 

of numerous, closely packed greenish flowers. These 
picturesque desert plants are well worth trial in the 
warmer and more arid regions of the U. 8. The trunk varies from almost nothing in some species to 15 ft. in 
the case of aged specimens of LY. Preissii. The tall and 
palm-like trunks are thickly covered with the bases of 
the old dead leaves, which are cemented together by the 

2752. Xanthisma Texanum (x 14). 

black or yellow resinous gum that flows freely from the 
stems. In Australia the trunks are often charred and 
discolored by bush fires. The following species have 
been offered in southern Fla. and southern Calif., but 
are practically unknown to cultivation in this country. 
All the species are long-lived perennials native to dry 
and rocky places. They are said to thrive in a com- 
post of peat and loam and to he propagated by 
offsets. .Y. Preissii seems to be the most desirable 
species. 
Xanthorrhea is a genus of 11 species of Australian 

(1993) 
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plants of the general appearance described above: peri- 
anth persistent, of 6 distinct segments, the 3 outer 

glume-like, erect, concave or almost hooded, 3- or 5- 
nerved, the 3 inner much thinner, usually 5-nerved. 
erect, but more or less protruded beyond the outer seg- 
meuts into a short, hyaline or white, petal-like, spread- 
ing lamina. Flora Australiensis 7:112. 

2753. Kanthoceras sorbifolia (> 7.,). (See py. 1993.) 

A. Prank very short. 

B. Spike 8-8 in. long. 

minor, R.Br. Lys. 1-2 ft. long, 1-2 lines wide: seape 
Jonger than the Ivs.: spike less than %4 in. wide. B.M. 
6297. — Belongs to the group in which the inner perianth- 
segments have a white blade conspicuously spreading 
above the outer ones, while in the next two species the 
inner segments have a short whitish tip, little longer 
than the outer and scurcely spreading. 

XANTHORRHIZA 

BB. Spike Li.-2 ft. long. 

hastilis, R.Br. Lys. 3-4 ft. long, 2-3 lines broad: 
seape often 6-8 ft. long, not counting the spike, Readily 
distinguished by the dense, rusty tomentum covering 
the ends of the bracts and outer perianth-segments, 

BoM. 4722. 6.6.40. 171196. FB. 92868, 

AA. Trunk becoming 5 or 6, or even 15 ft. long. 

Preissii, Endl. Lvs. 2-4 ft. long, 1-2 lines broad, 
rigid, very brittle when young: scapes 2-6 ft. long, in- 
cluding the spike, which occupies one-half to nearly all 
its length. B.M. 6933. W. M. 

XANTHORRHIZA (Greek, yellow root). Often 
spelled Zanthorrhiza. Ranunculaceae. A genus of only 

one species, native in the eastern United States from 
New York to Florida. Plant shrubby: lvs. pinnate or 
bipinnate: fs. in drooping racemes or panicles; sepals 
5, petal-like, deciduous ; petals 5, smaller than the 
sepals, and 2-lobed; stamens 5-10; carpels 5-10, ses- 
sile, forming only one-seeded follicles, one ovule of each 
usually not maturing. 

The plants are cult. mostly for their handsome foliage, 
which is much like that of Actza, and which changes 
to a beautiful golden color in the autumn. The plants 
will grow readily in any good soil but usually prefer 
damp and shady places, although it often thrives in 
loose, sandy soil. Propagated both by seed and_ root 
division in fall or early spring. Often not hardy in 
Massachusetts. 

apiifdlia, L’Herit. SHrus YELLow Root. Fig. 2755. 
Stems of bright yellow wood, 1-20 ft. high: roots yel- 

Sell) 

1 2754, Fruit of Xanthoceras sorbifolia ( 2). 

low, sending up suckers in spring: lvs. in clusters from 
terminal buds; Ifts. about 5, cut-toothed or lobed, with 
wedge-shaped bases and entire sinuses: fls. small, dark 
or purple. April. Damp and shady places, southw 
New York southward. A.G. 1891:289, B.B. ! 
ternata, Huth. Lys. only ternate; Ifts. often more 
deeply lobed, the sinuses entire. Same distribution. 

K. C. Davis. 
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XANTHOSOMA (Greek, yellow body, referring to 
the stigma). ctrdeee. This geuus is interesting to the 
horticulturist as containing the handsome variegated 
stove foliage plant known to the trade as Phyllotwniwmn 
Lindeni, and part of the vegetables ~ 
known as “Malanga,” a erop to which two 
per cent of the arable land in Porto Rico 
is devoted. Many. specics of the arum 
family are noted for their huge tubers, 
some of which are edible Satter the acrid 
and more or less poisonous properties are 
dispersed by the expression of the juice, 
or by its dissipation through leat” (B. 
M. 4989). Of this class the best known 
is the Elephant’s Ear, or Colocasia es- 

ewlenta, The Malanga is said to be "lit- 
tle, if at all, inferior to Culadinm escu- 
Jentim,; in wholesomeness and delicacy 
far superior to spinach; and in this re- 
speet it may vie with any European vege- 
table whatever."— Bot. Jfug. The *Yantia 

Malanga” of Porto Rico is, according to 
Cook, Colocasia antiquorum, var. ex- 

culenta, Other Yantias are species of 
Xanthosoma. The botany of them is con- 
fused. : 
XNanthosoma is a venus o species, (hes 

according to Engler, who has given an 
aecount ef them in Latin in DC. on 
Phaner. vol. 2 (1879). They are milky 
herbs of South and Central America with 
a tuberous or tall and thick rhizome: Lvs. 
arrow-shaped, 3-cut or pedately cut: fs. 
unisexual, naked: males with 4-6 sta- 
mens connate in an inversely pyramidal 
synandrium with 5 or 6 faces: ovary 2-4- 
loenled; ovules anatropous. 

A. Cauder a ort, thick, erect rhizome. 

sagittifolium, Schott (Arion sagiftifo- 
Vimm, Linn.). MALANGA, <A tropical vegetable, “Young 
plants of this are stemless, but in age, fromthe decay of 
the old Ivs.. an annulated caudex is formed some inches 
in height, each throwing out stout fibers from the base, 
and from time to time producing offsets, by which the 

plant is easily propagated, or if suffered to remain the 

2755. Xanthorrhiza apiifolia (X }). 

plant becomes tufted, and numerous Ivs, are produced 
from the summit of the short, yet stem-like trunks” 

(B.M. 4989). Lys. 1-2 or almost 3 ft. long, broadly 

2756. Xanthosoma Lindeni 

XANTHOXYLUM 1995 

sagittate -ovate, suddenly and shortly acute at apex, 

basal lobes obtuse: spathe large, with a creamy white 
limb. ‘Propical Amer. B.M. 4989.—In northern hot- 
houses said to bloom in winter. 

Leaves a foot or so long. 

AA, Cauder tuberous. 

Lindeni, Engl. (Phyloteniiom Lindeni, André), Fig. 
Tender variegated foliage plant with large, ar- 

row-shaped Ivs. marked with white along the midrib 
and parallel veius which run therefrom to the margin. 
T.H. 19:88. A.G. 19:573 (1898).—Tuberous plant from 
Coloml G.W. Oliver, in his * Plant Culture,” remarks 
that this stove ornamental plant should be more used 
for decorative purposes than it is at present. for it will 
stand more rough usage than one would suppose. After 
a goodly number of leaves have been developed in a 
warm, moist atmosphere, the plants will maintain a 
good appearance in a greenhouse temperature and may 
even be used as house plants. The lvys. are firmer in 
texture than caladiums. Prop. by division. Before re- 
potting, put the pieces in a warm sand-bed to encour- 
age fresh roots. Lvs. oblong-hastate, with acute basal 
lobes. 

X. belophijllum, Kunth, has a short, thick, erect rhizome 
and a cordate-hastate leaf. Venezuela, Var. Caracasanum, C. 
Koen (X. Carae num, Schott. Colocasia Caracasana, Eng.), 
has lys. pale green beneath, the posterior lobes more produced 
at the apex and the midrib and nerves often rosy. Caracas. — 
X. Mafaffa, Schott (Colocasia Matatfa, Hort.), closely allied to 
the preceding, has a similar caudex and a cordate-ovate leaf 
lt the posterior costs are separated by a right or acute an- 
gle, the angle in the preceding species being obtuse. WW), 

XANTHOXYLUM (Greek, ranthos, yellow, and ry- 
lon, wood), Sometimes spelled Zanthorylum.  In- 
cluding Fagara. Rutdcew,  PrRicKLy ASH. TOOTH- 
ACHE TREE. Ornamental deciduous or evergreen 
trees and shrubs, mostly prickly, with alternate odd- 
pinnate or sometimes simple leay and small greenish 

or whitish flowers in axillary clusters or terminal pani- 
cles followed by small capsular, often ornamental 
fruits. VY. American is the only species which is 
hardy north, but some of the species from E. Asia will 
probably prove fairly hardy in the middle Atlantic 
states. As ornamental shrubs they are valued chiefly 
for their fruits, but some have handsome foliage also, 
and NX. ailanthoides is called by Sargent one of the 
most beantiful trees of Japan. They seem to be not 
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very particular as to soil and position. 
and by suckers or root-cuttings. 

The genus contains about 140 species in the tropical 
and subtropical regions of both hemispheres, and a few 

in temperate regions. Trees 
and shrubs, with mostly 
prickly branches: most parts, 
particularly the fruits, emit 
a strong aromatic odor when 
bruised: lvs. odd-pinnate, 3- 
foliolate or rarely simple: fls. 
diecious or polygamous, 
small, in cymes or panicles; 
sepals, petals and stamens 3- 

sepiuls often wanting; pis- 
3-5: fr. composed of 1-5 

separate small dehiscent cap- 
sules each with I-2 shining 
black seeds. Several species 
are used medicinally. The 
wood of some W. Indian spe- 
cies and that of the Austra- 
lian XY. brachyacanthum is 
considered valuable. The 
fruits of X. piperitum are 
used like pepper in Japan. 

Americanum, Mill. (X. fraz- 
ineum, Willd. XY. ramiflorum, 
Michx.). Prickty AsH. Fig. 
2757. Shrub or small tree, at- 
taining 25 ft., with prickly 
branches: Ifts. 5-11, opposite, 

Xanthoxylum America- almost sessile, ovate, entire 
num (X 44). or crenulate, dark green 
Showing the stipules and above, lighter and pubescent 

stipelsintheform of spines. beneath, 1%-2 in. long: fis. 
small, greenish, in axillary 

sessile cymes, appearing shortly before the lvs.: seeds 
black Quebec to Neb. and Va. B.B. 2:353. 

piperitum, D('. CHINESE or JAPANESE PEPPER. 
Bushy shrub, rarely small tree: branches with slender 
prickle lfts. 11-13, narrow-elliptie to elliptic-lanceo- 
late, serrulate, glabrous, dark green and lustrous above, 
paler beneath, 4-112 in. long: fis. in terminal, rather 
dense, umbel-like corymbs. July, Aug. Japan, Corea. 

X. ailanthoides, Sieb. & Zuec. Tree, attaining 60 ft.: 
branches with numerous short prickles: lvs. 1-4 ft. long; Ifts. 
oblong-ovate, glabrous, glaucous beneath, 3-6 in. long: fis. and 
fr. in terminal corymbs. Japan. Handsome tree.—X. Bunged- 
num, Maxim. Shrub, with stout, compressed prickles: lvs. 
prickly; lfts. 7-11, ovate to ovate-lanceolate, glabrous, 34-14% 
in. long: fls. and fr. interminal corymbs. N. China.—X. Clava- 
Herculis, Linn. (X. Carolinianum, Lam.). TOOTHACHE-TREE. 
PEPPER-WOOD. Small tree, attaining 30 or occasionally 50 ft.: 
Ifts. 7-17, ovate-lanceolate, pubescent beneath when young, 
1-214 in. long: fls. and fr. in terminal panicles. April, May. 
S. Va. to Fla.and Tex. S.S. 1:29.—YX. planispinum, Sieb. & 
Zuee. Shrub, with stout, compressed spines: Ifts. elliptie 
to elliptic-lanceolate, serrulate, glabrous, 1-2 in. long: fils. and 
fr. in small panicles on short lateral branchlets. Japan.—X. 
schinifolium, Sieb. & Zuce. Shrub, with sparingly prickly 
branches: Ifts. 15-19, elliptic-lanceolate, crenate, emarginate 
at the apex, 34-1!» in. long: fis. and fr. in large, terminal co- 
rymbs. Japan. ALFRED REHDER. 

XENIA. The immediate 
influence on the fruit that 
given pollination. 

XERANTHEMUM (Greek, dry flower: it is ono of the 
‘everlastings”). Compdésite. There are four or five 
species of Xeranthemum, of which XY. annuum is one 
of the oldest and best known of the “everlastings” or 
immortelles. They are inhabitants of the Mediterranean 
region. They are annual erect herbs, densely pubescent 
or tomentose. The heads are rayless, but the large in- 
volucre scales are petal-like and persistent, giving the 
plant its value as a subject for dry bouquets. Outer flow- 
ers few and sterile, inner ones fertile; receptacle chaffy ; 
involucral scales in many series, of various lengths, gla- 
hbrous; heads solitary on long naked peducles. : 

The culture of Xeranthemum is very simple. Seeds 
are usually sown in the open, where the plants are to 
stand; but they may be started indoors and the seed- 
lings transplanted. Hardy or half-hardy annuals. 

XANTHOXYLUM 

Prop. by seeds 

2757, Leaf of Prickly Ash, 

influence of pollen—the 
results directly from a 

XERANTHEMUM 

énnuum, Linn. Fig. 2758. Annual, 2-3 ft. tall, erect, 
white -tomentose: Ivs. alternate, oblong - lanceolate, 
acute, entire: heads purple, 1-1% in. across, the longer 
scales wide-spreading and ray-like. 8. Europe.—Runs 
into many varieties. Var. ligulosum, Voss (Y. plenis- 
simum and X. imperidle, Hort.). A double or half- 

2758. Xeranthemum annuum (X 24). 

double form. Var. perligulésum, Voss (X. superbissi- 
mum, Hort.), has very full double heads. In these and 
the single types there are white-fld. (var. album), rose- 
fld. (var. roseum) and purple-fld. (var. purpureum) va- 
rieties. There are also violet-fld. forms. Var. multifld- 
rum, Hort. (var. compactum) has a more compact and 
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bushy habit, with somewhat smaller heads. X. varius, 
Hort., is a trade name for mixed varieties. 

x. inaptertm, Mill. (X. ereetum, Presl.) has white heads of 
which the seales are little or not at all open or spreading. S, 
Eu. to 8. W. Asia. Too Be 

XEROPHYLLUM (Greek, dry leaf). Lilideow. Tur: 
KEY’s BEARD. The Turkey's Beard of our eastern states 
is a strong perennial herb, 
3 or 4 ft. high, resembling 

XEROPHYLLUM 1997 

A. Raceme 3-6 in. long or more: perianth-seqments exr- 

line or less wide. 

setifolium, Michx. (V. asphodcloides, Nutt.). Fig. 
To A tall hardy perennial herb deseribed above. 

Varies in height from 1-4 ft. Found in the pine bar- 
rens, eastern U.S. B.M. 748 and L.B.C. 4:394 (both 
as Helovias asphodeloides), Cue. tlie: Ae. Pal, 

ceeding the stamens: les. one 

D) Pal 

the asphodel. It has a 
dense tutt of numerous 
long, wiry leaves from the 
center of which springs a 
stately shaft sometimes 5 
ft. high, with an oval or 
oblong raceme 6 in. long, 
crowded with yellowish 
white 6-parted fs., each 
1, in. across. It blooms 
from May to July, fls. with 
delicate fragrance lasting a 
long time. It is a hand- 
somer plant than the 
phodel, but, like many 
other native plants, its 
beauty was first appreci- 
ated in England and it has 
only lately found favor in 
American gardens. Y. 
setifolium,orasphodeloides 

as it is known to the trade, 
is considered one of the 
choicest plants for English 
bog gardens. The posses- 
sion of several large clumps 

is especially to be desired, 
as each plant flowers so 

as- 

freely that it requires a 
yeur or two to. recover, 

Unfortunately the plant 
does not seed freely and 
propagation by division is 
a slow process which must 
be performed with great 
eare in the spring. It 
needs a moist and some- 
what shaded situation and 
a peaty soil. The probabil- 
ity is that the Turkey's 
Beard can be grown in any 
sandy soil that has been 
liberally enriched with 
well-rotted leaf-mold in a 
spot that is reasonably dry 
in winter. The species is 
a native of the dry pine 
barrens from southern N. 
J. to eastern Tenn. and Ga. 
The chief species of the 
Pacifie coast. Y. tenar, has 
white and violet flowers, 
the latter color supplied by 
the stamens. Each region 
should cultivate its own 
species. The forms are 
too much alike for the 
same garden. A third spe- 
cies, S. Douglasii.is a rare 
plant ranging from Mon- 
tana to Oregon. It is dis- 
tinguished by its 6-valved 
capsule and is said to : 
be inferior as a garden plant to the other species, 
Xerophyllums are tall perennial herbs with short 

thick, woody rootstocks, unbranched leafy stems and 

linear, rough-edged leayes, the upper ones shorter 
than the lower: fils. small, white, in a large, dense ra- 
ceme, the lower fls. opening first; perianth-segments 
oblong or ovate, 5-7-nerved, devoid of glands; stamens 

6: ovary 3-grooved; styles 3, reflexed or recurved: 
capsule loculicidally and sometimes also septicidally 
dehiscent. Watson in Proc. Am. Acad. Arts. Sci. 14:284. 

2759, 

was 

ane hog 
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Xerophyllum setifolium growing near the margin of a pond. 

(iis 3392 808-and <p. 36273 27. pe 22 
2.499 

Raceme 1-2 ft. long; perianth-segments scarcely 
equaling the lus. about 2 lines wide: 
pedicels longer, mostly 1-2 in. long. 

ténax, Nutt. Distinguished from eastern species by 
characters indicated above. Ranges from Calif. to Brit. 
Col. and varies in height from 2-5 ft. June, July. B.R. 
19:1613 (erroneously as XY. setifolium). W.M. 

AA. 

stamens: 



1998 XIMENIA 

XIMENIA (Francis Nimeues, Spanish monk, wrote 
on plants of Mexico in 1615). Olacdacew. Here belongs 
the Hog Plum, a tropical fruit of minor importance 
which grows wild throughout the tropics, and in the 
U.S. is native to Florida south of Tampa Bay. The 
fruit is about an inch long, shaped like a plun, and the 
pulp is sweet and aromatic. The “stone” which incloses 
the seed is proportionately very large. The fruit is 
borne on a small tree, each branch of which ends in a 
thorn about Min. Jong. The fruits are generally eaten, 
but although it is fairly common in Fla. it is not culti- 
vated. The species has been suggested by the Ameri- 
can Pomological Society as worthy of cultivation with a 
view to improvement. 

Ximenia is a genus of 8 species of tropical shrubs or 
trees, often thorny: Ivs. alternate, entire, often clus- 
tered: fls. whitish, in short axillary eymes or rarely soli- 
tary; calyx small, 4-toothed; petals 4, united at the 

L 

XYLOSMA 

base, villous within; stamens 8: ovary 4-loculed; lo- 
ecules 3-4-ovuled: drupe baceate, not inclosed in the 
calyx. 

Americana, Linn. Hoag PLum. Also called Mountain 
or Seaside Plum and False Sandalwood; “Wild Olive” 
in Jamaica. Tropical fruit-bearing tree described above. 
Lys. 2-3 together, oblong, obtuse, short-petioled: pe- 
duneles 2-4-fld., shorter than the lvs.: fls. small, yel- 
low; petals thick, lanceolate, rusty-hairy within: fr. 
yellow; nut white, globose. Tropics.—The “Hog Plum” 
ot Jamaica is Spondius lutea. W. M. 

XYLOSMA longifolium has been offered in south- 
ern Florida, but no plants have been sold and the stock 
has lately been destroyed, as there seems to be no rea- 
son for cultivating the plant. It is a bush from the 
Himalayas and belongs to the family Bixacem. See 
Flora of British India. 

2760, Yucca arborescens, the tree Yucca, er ‘‘ Yucca palm,”’ of the Mojave region. 



YAM. See Dioscorea and Sweet Potato. Circular 21, 
Div. of Bot., U. S. Dept. Agric., has valuable cultural 
notes on the introduction of West Indian Yains (Dios- 
coreas) to subtropical agriculture in the U.S. 

YARROW. Consult lchillew. 

YATE. See Eucalyptus occidentalis. 

YELLOW ROOT SHRUB. Nunthorrhiza. 

YELLOW-WOOD. Cluadrastis tinetoria, 

YERBA BUENA. Micromeria Douglasii. 

YEW. See Taxus. 

YOUTH-AND-OLD-AGE. Zinnia, 

oe 
its forms, and glauwea are hardy in the northern states, 
and Y. Lreenleqna shows considerable resistance to 
trost. The tender species are kept in the cactus house, 
Well-drained sandy loam suits them best, but with good 
drainage they are tolerant of a large range of soil and 
exposure. Prop. by seeds, offsets, stem -cultings, and 
the rhizomes that several species produce, which may 
be eut into short lengths and rooted inthe cutting bench. 

YV.Preculeana blooms usually in Mareh in plant houses, 
as when wild, and the Mexican species when brought to 
flower are usually spring bloomers, but they often refuse 
to flower for long periods and then suddenly and unex- 
peetedly produce an abundance of simultaneous bloom, 
even on the smaller plants. Of the hardy species, 
Y¥. glauea flowers in June and it is quickly followed 
by Y. filamentosa and Y. flaecida, while the forms of 
¥. gloriosa, which usually flower only at intervals of 
several years, bloom from late Angust to so late in the 
autumn as to be cut down by frost. 

2761. Yucca Whipplei. 

YUCCA (Indian ‘name for the Manihot, erroneously 

applied by Gerarde). Lilidcea. About a dozen species, 

chiefly of the arid North American table-land and con- 

fined to the United States, Mexico and adjacent islands. 

Evergreens with long, narrow, usually spiny-pointed 

leaves and panicles of large white nocturnal flowers 

frequently shaded with green or purple. : 

¥. filamentosa, flaccida, baceata, gloriosa in some of 

126 

Most species may be fertilized if fresh pollen is trans- 

ferred directly from the anther to the stigmatic cavity of 

anewly opened flower, preferably one seated directly on 

the main shaft, where nutrition is more certain. 1°. aloz- 

folia commonly fruits freely, but the others rarely fruit 

spontaneously in cultivation except Y. filamentosa and 

Y. flaccida, whieh are pollinated by a small white moth 

(Pronuba yuecasella) that accompanies them when cul- 

(1999) 



2000 YUCCA 

tivated in the western states, but emerges from the pupa 
too late to pollinate ¥. glauca and disappears too early 
for Y. gloriosa. See Rept. Mo. Bot. Gard, 3:99; 4:181. 

The great Yueeas, or “Yucea Palms,” of southern 

California (Fig. 2760) are chiefly }. arborescens. They 

2763. Flower of Yucca 
Whipplei. 

Ay Three petals removed 
2767. Flower of Yucca to show structure of 
filamentosa ( %a). blossom. 

grow in the higher lands bordering the Mojave and ad- 
jacent deserts, reaching a height of 15-20 ft. The old 

ants are exceedingly weird and picturesque. Ocea- 
sionally this species is transferred to gardens, but it is 
apparently not in the trade. 

INDEX. 

medio-striata, 5, 
nobilis, 5. 
orehivides, 3. 
Ortgiesiana, 1. 
pendula, 5, 
plieata, 5. 
puberula, 3. 
quadricolor, 6. 

Sass recurvifolia, 5, 
striatula, 5. 
stricta, 4. 
suleata, 5, 
Treculeana, &. 
Vandervinniana, 8. 
varieguta, 2.5. 
Whipple, 1. 

aloifolia, 6. 
Andreana, 5 
angustifoli 

exigua 
14. filamentosa, 2. 

C vrnicd, 1. 
canaliculata, 8. graminifolia, 1. 

Guatemalens 
Hanburui, 4. 
integra, 3. 
Juneea, 5. 
laevigata, 5. 
longifolia, 8. 
marginata, 5, 6. 
Massiliensis, 5. 

conspic 
Deleuil 

Draconis, 6. 
elegans, ! 
Ellacombei, 5. 

A. Fr. erect, capsular: secds thin 
TUG IRUL LON cae aetna or me oer eres 

B. Stigma capitate, on a slender 
STAT HOP rear a eee een ee 1. Whipplei 

BB. Stigma 3- or 6-lobed, termi- 
naling a stout style....... 2 filamentosa 

3. flaccida 
4. glauca 

AA. Fr. pendent, not dehiscent, 
B. Seeds thin: fro wall thin and 

soon dry: lus, usually en- 
ETON tas PAPA ate Slgttn sea ge a eae 5. gloriosa 

BB. Seeds thick: fr. pulpy, sweet 
and edible, 

c. The fr. without a core, pur- 
ple -fleshed: lus. vough- 
DIP OP NIE cask halo wettest 6. aloifolia 

cc. The fr. with papery core 
and yellowish flesh, 

p. Les. rough-margined .. 7. Guatemalensis 

pp. Les. with detaching mar- 
ginal fibers when adult, 8. Treculeana 

9. baccata 

1. Whipplei, Torrey (¥. graminifolia, Wood. F. Cali- 
fornica and Y. Ortgiesidna, Hort. ). i DFR: 27168. 

Acaulescent: Ivs. ), in. wide, stiff, flat, striate, glau- 
cous, needle-pointed, rough-margined: panicle very 
tall, narrow, long-stalked. Coast Range, California. 

G.C. IL. 6:196. Gn. 35, p. 561. R.H. 1886, p. 61. B.M. 
7662. Rep. Mo. Bot, Gard. 3, pl. 11, 12,54. R.A. 18842324 

G.F. 8:415.—Grows everywhere in (as var. violdced). 
southern Calif. and is a glorious sight when in bloom. It 
is an easy plant to handle and has been known to flower 
in three years from seed. Because of its peculiar stigma, 
this is sometimes placed in a distinct genus, Hespero- 
yucca, 

YUCCA 

Figs. 276 —5; 1052. Some- 

times called ADAM'’s NEEDLE, BEA s, SILK Grass, 
or THREADY Yucca. Acaulescent: lvs. 1 in. wide, rather 
weak, somewhat concave, glaucous when young, short 
and stout, pointed from the acute apex, with curly mar- 

ginal fibers: panicle loose, long-stalked: fis. creamy 
white; style white. Southeastern U.S. B.M. 900. A 
yellow- or white-margined form is var. variegata, Carr. 
B.B.1:427. Var. concava, Engelm. (Y. conedva, Haw.), 
Lys. broadly spatulate, plicate, concave. N.C. 

3. flaccida, Haw. (¥. pubérula, Haw. ¥. orehioides, 
Carr.). Lvs. more flexible, recurving, not pungent, 
gradually tapering, with thinner and less curly fibers, 

Eastern U.S. BLR. 2221895. B.M. 6816.—Usually culti- 
vated for the preceding, and comprising several fornis. 

Vars. exigua and intégra have the leaf-margin brown, 
without detaching fibers. 

4. glauca, Nutt. (J. angustifolia, Pursh. Y. Mdn- 
buryi, Baker). Pig. 2766. Lvs. less than 4 in. wide, 

thin but stiff, flat, acutely and pungently pointed, with 
white margin from which slender fibers detach them- 
selves, whitish green: panicle with 1] or 2 short branches 

within the cluster of leaves, or usually reduced to a ra- 
ceme: fls. greenish; style green. Rocky mountain region 
and plains. B.M. 2 G.F.2:247. Rept. Mo. Bot. Gard, 
6,p.7. B.B.1:427.—Var. stricta,Trel.(¥. stricta, Sims). 
Inflorescence freely branched at top of the leaf-cluster. 
Southern plains. B.M, 2222. 

5. gloriosa, Linn. Nearly stemless or with slender 
trunk, 10-15 ft. high: lws. 1-2 in. wide, thin but not re- 

2. filamentosa, Linn. 

2764. Adam’s Needle—Yucca filamentosa. 

From a plant 4 feet high. 

curved, somewhat concave, glaucous when young, pun- 
gently pointed, brown-margined: panicle with ascend- 
ing branches, short-peduncled: fis. often with a reddish 
or brownish shading. Carolina coast region.—A form 



YUCCA 

with median whitish stripe on the Ivs. is var. médio- 
striata, Planch. Among the numerous varieties and 
forms into which this, the first-eultivated Yueen, lias 
sported, the following are most worthy: Var. plicata, 

Lys. very glaucous, strongly plieate. G.C. ILL. 
Rep. Mo. Bot. Gard. 3, pl.6. Var, recurvifolia, 

Enyelm. (2°. 
’ folia, Salish. Neri lace 

eur” Ban FE en 
ice lave PISO 
Lys. less plicate, soon 
green, gravetully re- 
curved, occasionally 
with «a few detaching 
marginal threads, Car- 

Cunt. 

recurved 

tss. 
ur) formes of 

this are the followit 
Var. marginata, Carr. 
Lys. vellow-margined ; 
var. variegata, Carr. 
Lys. with yellow me- 
dian band; and var. 
élegans, Hort. Lys. 
with reddish median 
band. Var.ndbilis,Carr. 
(FLA ie Bak.). 

Lys. glaucous, not pli- 
cate, less reenrved, 
Var. Hexilis, Trel.( 2°. 
flécilis, Carr.). Lvs. 

long, narrow, less than 
an inch wide. sear 
plieate, glossy gr 
gracefully = recurved, 
oceasionally a little 
rough on the margin, — 
Hybrids of Ve yloriosa 

with both capsular and 

2765. Flowers of Yucca filamen- fleshy - fruited species 
OSA Oe aN: have been artificially 

5 produced in Europe, 
erd are in some European gardens under the names 2°. 

Deleuili, ¥. suleata, VY. Currieret, ¥Y. Andreana, Y. 

dracenoides, Y. striatula, F. Massiliensis, ¥. 

fera, ¥. levigata and Y. juncea. R.H. 1886, p. 63; 

1895, p. 81. ‘For descriptions see R.H. 1s p. 109. 

Other hybrids not yet in the trade have ‘more lately 

been produced by Sprenger, of Naples. 

6. aloifolia, Linn. Slender simple trunk 10-15 ft. 

high: Ivs. dagger-shaped, 1-2 in. wide, flat, very stiff 

and pungent, not plicate: panicle compact, close to the 

lvs fls. white, often tinged with green or purple; 

ovary distinctly stalked. vuatheastern U. 8. and West 

Indies. B.M.1700.—Variegated forms are: Var. margi- 

nata, Bommer. Lvs. with yellow margin, and often 

mide l, 

NST 

YUCCA 2001 

when young also tinged with rose. Var. quadricolor, 
Hort. Lys. with median yellow band, and also when 
young with rosy coloration. Var. Draconis, Engelin. 
(MV. Dreeonis, Linn.). Branching above. Lys. broud 
and arching, less pungent. B.R.22:1so4. Var. conspicua, 
Engel. (2. couspieua, AHaw.). Tall, the stems clus- 
tered at base: lvs. broad, recurved, softly green-pointed, 

7. Guatemalénsis, Baker. Tall, swol 
branching above in age: Iws. about 3 in. wide, flat, 
glossy green, sometimes plieate, rather thin but 

recurved: panicle compuet, close to the Ivs, 
taatenmilac tn" Th. TS 519) O28 5. Rep. Mo. Bot. 
Gard: Aapl. 18. 19 

8. Treculea Carr. (YF. canaliculata, 
dspora, Re WV. longifolia, Buckley. 1. 

~ aryospatha, Verot)., Le 

nehed in cultivation: 
ply coneave, reugh, 

at hase, 

searcely 

Hook. 
Veciile 
LLC, 

Ives. thiek and 
blue-green, at length 

a A 
widud, Woceh, J 

ally loosely 

2767. Yucca gloriosa, var. recurvifolia. 

9. baceata, Torrey. SPANISH BAYONET. Low, from a 
stout running caudex: lvs. of a yellower green, with 
very thick marginal threads: panicle rather 
within the leaf-cluster: fis. and fruit very large. 8 

Colo, to Ariz, B.B. 12426, Wo. TRELEASE. 

loose 

2766. Group of Yucca glauca, better known 

f as Y. angustifolia. 



ZALUZIANSKYA (after a Pole, who wrote Methodus 
Herbarie, Prague, 1592). Ineluding Vycterinia, Scroph- 
ulauriacee. About 16 species of 8. African herbs and 
subshrubs, including three plants known as Night Bal- 
sams or Star Balsams, from their night-blooming habit. 
The name Night-blooming Phlox would be better, as the 
flowers are salver-shaped and 5-lobed, each lobe being 
deeply cut. These plants are generally treated as half- 
hardy annuals, the seed being sown indoors in early 
spring. The plants bloom in about ten weeks after being 
set out and continue in flower through July and August. 
Some cultivators declare that this method is very un- 
satisfactory and urge that the seed be sown in the au- 
tumn and the young plants wintered in a coldframe. 
They will then begin to flower by June. The blossoms 
are closed by day and are fragrant by night. 

Zaluzianskyas are more or less viscous plants: lowest 
lvs. opposite, upper ones alternate, usually few-toothed: 
fils. sessile but long-tubed, disposed in leafy spikes 
which are cylindrical or flattish; calyx 5-toothed, 2- 
lipped or 2-parted; corolla persistent, the 5 lobes entire 
or 2-fid, equal or the 2 posterior ones a little wider; 
stamens usually 4; style eclub-shaped: capsule oblong, 
leathery or membranous. The Zaluzianskyas are little 
known in Ameriean gardens. The botanical status of 
the group is in need of revision. 

A promise was made to give some account under 
Zaluzianskya of the puzzling trade names Hrinits duples, 
gracilis, Partoniana and speciosa. It is probable that 
these are all varieties of Hrinus alpinus, In the 
American trade they are considered as trailing plants 
suitable for hanging-baskets, vases and window boxes, 
uses to which #Hrinus alpines is eminently adapted. 
#£. speciosa is said to have ultramarine blue fis.; #. 
gracilis, light blue fls.and a spreading habit: #. Pa.r- 
toniana, pure white fls., blue-edged; #. duplex, double 
blue fls. Hrinus gracilis of the botanists is a true 
Zaluzianskya, being a synonym of Z. lychnidea, a plant 
of erect habit with white fls. that are violet outside 
Although Erinus and Zaluzianskya are placed in dif- 
ferent tribes of the figwort family, it is difficult to sepa- 
rate them by any one important botanical character un- 
less it be the shape of the stamens, which is oblong in 
Zaluzianskya, reniform in Erinus. The horticulturist, 
however, may readily distinguish them by the lowest 
leaves, those of the former being opposite, those of the 
latter tufted. To the account of Erinus in Vol. II, p. 
543, should be added the fact that the genus has only 
one species. The other names which appear to he good 
species of Erinus in Index Kewensis are presumably to 
be referred to other genera, as they are mostly South 
African plants,—Europe and the Cape having few 
genera in common. z 

All the species mentioned below have their corolla- 
lobes bifid. 

A. Corolla-tube slightly pubescent, 

B. Duration perennial: bracts broadly laneeolate : 
lus, oblong-linear. 

lychnidea, Walp. (Vycterinia lychnidea, D. Don. 
Erinus qrécilis, Lehm., not Hort.). Subshrub, 2 ft. 
high, with fls. 1% in. long, 34 in. across, white, violet 

outside. B.M. 2504. B.R.9:748 (both as #rinus lych- 
nidea). 

BB. Duration annual: braets oblong-lanceolate: Tvs. 
linear or the lower ones lanceolute. 

Capénsis, Walp. (NVycterinia Capénsis, Benth.). Dif- 
fers from the above, according to Bentham, in stature, 
duration, strict stems and smaller lvs., but unfortu- 
nately Bentham does not give the height of the plant or 
color of the fils. According to R.H. 1851:221, the plant 
has white or lilac flower-clusters on the same plant, 
each flower having an orange eye. The spikes, accord- 
ing to Bentham, are commonly short and 4-8-fld., some- 
times long and 15-20-fld. There is some evidence that 

Z 

this species and the next are confused in the trade. In 
R.H. 1851:221 the fis. are 34-1 in. long and less than 
‘6 in. across. 

AA. Corolla-tube glabrous. 

selaginoides, Walp. (Vycterinia selaginoldes, Benth.). 
Dwart annual, branched at the base, 3-5 in. high, rarely 
6 in., with spatulate Ivs. and fis. 34-1 in. long, color of 
fils. not stated by Bentham. but in R.H. 1896, p. 308 
(same picture as Gn, 24, p. 89) the fis. are said to range 
from white to lilac and darker depending upon their stage 
of development, with an orange-colored eye which be- 
comes crimson later. This suggests the preceding spe- 
cies, and it is evident that the two must be distinguished 
by technical characters until the colors can be verified. 
The plant advertised in America as Vycterinia selagi- 
noides is said to be a pink-fld., half-hardy perennial, 
growing 9 in. high, which does not agree with authentic 
descriptions. A species passing under this name is 
hardy at San Francisco. W.M. 

ZAMIA (name used by Pliny, meaning loss or dam- 
age, and first applied to barren pine cones, and trans- 
ferred to these plants apparently because of the cone- 
like fructification). Cycaddcew. One of the nine genera 
of the Cycas family, as constituted by Alphonse De 
Candolle (Prodr. 16, pt. 2, pp. 522-547). Other genera 
of horticultural interest and discussed in this Cyclope- 
dia are Ceratozamia, Cycas, Dioon, Encephalartos and 
Macrozamia. The Zamias are stocky short- and usu- 
ally simple-stemmed cycas-like plants, the trunk some- 
times subterranean, with long-pinnate evergreen leaves 
or fronds, the leaflets being thickened and usually 
broadened at the base, and jointed. There are about 30 
species in the American tropics, and two are native to 
Florida. The flowers of eycads are dicecious, without en- 
velopes; the pistillate flowers are mere naked ovules in- 
serted under scales in cones, and the staminate flowers 

2768. Zamia Floridana. 

are simple anthers under similar scales. The plants 
are therefore gymnosperms (seeds naked or not inclosed 
in a pericarp or ripened ovary) and are allied to the 
conifers. The fruit is a berry-like drupe. In Zamia the 
floral scules are peltate (and not horned) and form a 
cylindrical cone; the anthers are numerous, and the 
ovules pendulous in pairs. Leaves nearly straight in 
venation. The fecundation of Zamia has been studied 
by H. J. Webber (Bull. 2, Bureau of Plant Ind. U. 8. 
Dept. Agr.). His conclusions respecting the Floridian 
species are accepted below. 

Zamias are warmhouse plants, to be treated like spe- 
cies of Cyeas or Encephalartos, which see. The plants 
are propagated by means of seeds and offsets; also by 
division when there is more than one crown. 

(2002) 



ZAMIA 

A. Petiole prickly, 

furfuracea, Ait. Trunk eylindrieal, 1-2 ft, tall: peti- 
oles dilated and coneave at the base, with several small 
prickles: Ifts. about 10-12 pairs, opposite or alternate, 
oblaveeolate, entire on the lower halt but serrate or 

jagged towards the top, acute or obtuse, 
seurfy beneath (as alse the raehis): 
cone oval-conical, downy, peduneulate, 
pale yellowish brown, the pistillate ones 
4 in. or less long. Mexico. BoM. 1969, 
Lindeni, Revel. 

Trunk eylindrieal, 2- 
4 ft. or more tall 
when well grown: 
petioles loug, eylin- 
drical, sparsely pro- 
vided with tawny 
wool, the prickles 
short conieal and 
spreading: lfts. 20 or 
more pairs, glabrous 

or somewhat puber- 
ulous, nearly or quite 
opposite, sessile, 
long - lanceolate and 

2769. Staminate &CWMinate, dentate- 9779, Pistillate 
onéofZamia scrrate towards the cone. 68: ‘Zarnia 
Oe en? “top. Menador: 1/H: a 
Floridana. Floridana. 225195; 

AA. Petiole not prickly. 

B. Species growing beyond the limits of the U.S 

integrifolia, Ait. Trunk 12-18 in. tall, erect, globular 
or oblong: Ivs. glabrous: Ifts. alternate, 7-16 pairs, 
oblong to linear-lanceolate to lanceolate, mostly ob- 
tuse, entire or somewhat dentate towards the apex: 
cones oblong and obtuse, short-peduncled. West 
Indies. B.M. 1851.—The Florida plants, usually re- 
ferred here, are apparently all Z. Floridana and Z. 
pumila. 

Mexicana, Miq. Distinguished by DeCandolle as fol- 
lows: scales of the leaf-buds tomentose and also the 
petioles at the base, the petioles 3-cornered, unarmed, 
glabrous, somewhat warty: Ifts. of 9 or more pairs, 
sub-opposite, narrow - lanceolate, straight or slightly 
curved, acute or acutish, rigidly coriaceous, dark green, 
many-nerved, spinulose-serrulate from the middle to 
the apex. Mex.—By Index Kewensis referred to Z. 
Loddigesti, a species with prickly petioles. 

Psetido- parasitica, Yates (Z. Rezlii, Regel). Distin- 
guished as follows by DeCandolle: trunk eylindrical: 
lfts. lanceolate, sinuose - faleate, entire, glabrous, acute 
at the base 
which are twice bifurcate. 
trunks. 

angustifolia, Jacq. Foliage glabrous when mature: 
Ifts. 5 in. long, 4-20 pairs, usually alternate, elongated 
and narrowly linear, the apex obtuse and very obscurely 
serrulate or entire, the base not narrowed, 6-8-nerved: 
pistillate cone obtuse but cuspidate. Bahamas, Cuba. 

Panama.—(Grows on tree 

BB. Species native to Florida, 

Floridana, DC. Coontie. Comprtie. Figs. 
Lys, ovate or ovate-lanceolate; petiole triangular in out- 
line, sericeo-tomentose at base, with seattered hairs 
above; Ifts. mostly opposite, 14-20 pairs, glabrous above 
and with seattered hairs beneath, linear, faleate and 
somewhat twisted, narrowed at the base and obtuse at 

the apex, the margin revolute and with a few obscure 

teeth: mature pistillate cones oblong, 5-6 in. (12-16% 

em.) Jong, markedly umbonate (projection on the 
scales), densely tomentose. — Very abundant in southern 
Florida on the east coast below lat. 26° 30’, in open 

comparatively dry pine woods. 

pimila, Linn. Differs. according to Webber, in hav- 

ine shorter and broader leaflets which ure less twisted 

and not so erect and rigid, and in its shorter and non- 

umbonate cones with seed-bearing scales thinner and 

flattened at outer end.—Abundant in central 

2768-71. 
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ZAUSCHNERIA 2003 

Plorida, ranging from 28° 20° north for one degree of 
latitude, in dense moist woods, 

Z. cordllipes, Versch., is 
soni, 
=Cy 

Macrozamia spiralis. —Z. Dénni- 
Muell., is Maerozamia Perolfskyana.—Z. glatiea, Hort, 

Cyeus Rumphii '=Z. pringens, Ait. =Enecephalartos pungens, 
—Z. spinosa, Lodd.=Encephalartos Altensteinii. L: WB 

ZANNICHELLIA palustris, Linn. (.Vuiaddeeew), or 
Horned Pondweed, is offered by colleetors of native 
phunts, but has little horticultural value. It is a hardy 
aquade plant (probably annual) widely distributed in 
the New and Old Worlds. It las thread-like submerged 
Ivs. 1-3 in. long and flowers and fruits under water. Lt 
is found in fresh or brackish water. B.B. 1:80, 

ZANTE CURRANT. 

ZANTHORRHIZA. 

ZANTHOXYLUM 

ZAUSCHNERIA (named for a professor of natural 
history at Prague). Onagrdcee. The CALIFORNIA 
Fucusia, or HUMMINGBIRD’S TRUMPET, is a hbalf-hardy 
perennial plant %4-2 ft. high, with drooping, trumpet- 
shaped vermilion fs, 145 in. across and under 1 in. wide 
at the mouth. It is the calyx which forms the showy 
trumpet, and its 4 acute lobes are rather larger than 
the 4 petals, which are obeordate and ijuserted at the 
throat of the calyx-tube. The length of the calyx dis- 
tinguishes this genus from Epilobium, to which Zauseh- 
neria is closely allied by reason of its 4 petals, 8 sta- 
mens, 4-loculed ovary and comose seeds. The genus has 
only one species, but this varies greatly in the width of 
Ivs. and hairiness. Varieties have been made based 
upon linear, lanceolate or ovate Ivs., but they run into 
one another. The plants also vary from glabrous and 
pubescent to tomentose. Asa bedding plant it has been 
occasionally used for novelty etfeets by European gar- 
deners. To overcome its thin and leggy habit. it is well 
to set the plants rather closely and pinch out the young 
shoots until compact bushes are secured. The plant is 
sometimes grown in pots for greenhouse decoration in 
late antumn, There are said to be forms that vary con- 
siderably in hardiness. The plantis hardy in most parts 
of England with slight winter covering. In favored spots 
it is considered to be a choice plant of pendent habit 
for the steep sides of rockeries and for naturalizing on 
old walls. In light and dry soils it spreads underground 
like the epilobiums. It is prop. by division, hy ecut- 
tings made in autumn and wintered in a coldframe, or 

See Raisin, page 1496. 

See Yarthorrhiza, 

See Ya nihorylitn, 

2771. Aggregate fruit of Zamia Floridana (~ '.,). 

Cone not mature 

by seeds sown in early spring in mild heat. In Califor- 
nia the plant is considered objectionable on account of 
the unkempt appearance produced by the woolly seeds, 
It is remarkably resistant to drought. 

Califérnica, Pres]. CabtrorNia Fucusta, Hvaaina- 
BIRD'S TRUMPET. Half-hardy perennial with the flower 
of a Fuehsia and the frnit of an Epilobium: height 
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34-9 ft.: lvs. linear to ovate, lle in. long, glabrous, 
pubescent or tomentose: fls. scarlet or vermilion, the 

trumpet-shaped calyx 1% in. long: calyx-lobes ovate; 

petals obeordate, spreading: fr. 4-valved, imperfectly 

ZAUSCHNERIA 

4-loculed. B. M. 
4493. S. 4: 404. 

‘ P.M F. 

\ 1847 - Gn. 

fn gag D718. 
i R.H. ‘ 

W. M. 

ZEA (an old 
Greek name for 
some common cere- 

al, probably spelt). 
Graminew, AS now 
limited the genus 
is founded upon the 
single poly mor- 
phous cultivated 
species Zea Mays, 
Maize or Indian 
Corn (Figs. 2772, 

2773), whose origin 
is unknown but is 
suspected by some 
to be Teosinte (Mu- 
chlena lururians ). 
Most of the evi- 
dence points to 
Mexico as the re- 
gion in which it 
originated and from 
which it spread. 
Under the head of 
Corn are given the 
botanical charac- 
ters of the genus, 
a classification of 
subspecies of Zea 
Mays, and a dis- 
eussion of Sweet 
Corn and Pop Corn. 
A picture of a stam- 
inate flower is given 
in connection with 
the article Grass 
(Fig. 984, p. 683). 
Hackel ("The True 

Grasses”) explains 
the fructification of 
Maize as follows: 
“The pistillate 
spikes (originally 
by monstrous or 
teratologieal devel- 
opment? )are grown 

together into a 
spongy, continu- 
ous, ¢lub - shaped 
body (the cob) upon 

which the 4-11 dou- 
ble rows (each ses- 
sile upon a low 
longitudinal eleva- 
tion that is limited 

by a long, shallow furrow on each side) correspond to 
a single spike of Euchlena. Grain developed at the 
expeuse of the other parts, projecting beyond the thin 
br. which rarely become coriaceous and inclose it.” 
Fig. 2773. The staminate flowers are in the “tassel. 

Dent or Field Corn (27. indentata, of Sturtevant). The 

bulk of the Corn raised for home use and for export he- 
longs to this subspecies. It is characterized by the 
presence of horny or corneous endosperm along the 
sides of the grain, while the starehy endosperm extends 
to the summit. In drying, the floury portion shrinks 
more than the horny, and this gives rise to the dent at the 
summit. Both the horny and the floury portion of 
the endosperm consist of starch, but the former is more 
compact. The varieties vary greatly in size of plants 
and appearance of the ear, but in general the plant and 

2772. Indian Corn — Zea Mays. 

ZEA 

the ear are both larger than the Sweet or Flint Corns, 
The color of the kernels varies, the chief color varieties 
being white, yellow, and calico, the latter mottled with 
red; red varieties are less common, but red ears occa- 
sionally occur in all varieties. 

Flint Corn (Z. indurata, Sturt.). Kernel with horny 
endosperm enveloping a starchy or floury portion, this 
being hard and flinty and with no dent at apex. Ears 
in most varieties smaller and rows fewer (often 8) than 
in the Dent Corn. Color of kernel white, yellow, red, 
blue, and variegated. Commonly cultivated through the 
northern portious of our country and in Canada, where 
the seasons are too short for Dent Corn. Has been 
grown as far north as 50°. 
~ Soft Corn (4%. amylacea, Sturt.). Kernels without 
horny or corneous endosperm, hence shrinking uni- 
formly. Seems to have been commonly grown by the 
Indians in many localities of both North and South 
America. At present it is cultivated to only a limited 
extent in the United States. Brazilian Flour Corn sold 
by seedsmen is a type of the Soft Corn. 

Pod Corn (4%. tunicatu, Sturt.) is sometimes grown as 
acuriosity. Each kernel is inclosed in a small husk and 
the whole ear again inclosed in the usual husk. 
A form of Flint Corn with variegated leaves goes 

under the name of Zea Japonica, or Japanese striped 
Corn. Z. quadricola and Z. gracillima are seedsmen's 
names for other similar forms, the former being varie- 
gated and the latter dwarf. 

For cultural account, see Corn. A. S. Hirtcucock. 
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2773. Ear or pistillate spike of Maize. 

The husks are a kind 
sents a flower. 

Each kernel repre- 

are styles. 
of involuer 
The “silks 

The origin of Maize is stilla mystery. All evidence 
points to an American nativity, but the original form of 
the species is not identified. Many persons believe that 
the wild original will yet be found somewhere from 
Mexico south. Others suppose that Maize originated 
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from the Teosinte (Luchlena Mericana), a fodder 
grass that is much grown in Mexico. See Yeosinte. 
This latter view has arisen from experiments in cross- 
ing Teosinte and Maize, whereby a maize-like plant bas 
been produced, thus showing the very close aflinity of 
the two species. Plants of this hybrid were thought by 
the late Sereno Watson and others to coustitute a new 
species of Zea, and Watson named it Z. caning. This 
plant quickly reverts to ordinary Corn when grown in 
the North (see Harshberger, G. FP. 9:522; Contr. Bot. 
Lab. Univ. Penn. 2 Also Bailey, Bull. 49, Cornell 
Exp. Sta.). Figs. do. Zea Mays, therefore, may 
be (1) a true species, of which the wild prototype is 
unknown; (2) a direct offshoot by domestication of 
Buchlena Mericana; (3) a product of crossing between 
Buchlena Mexicana and some unknown related species ; 
(4) a product of crossing between HLuchhena Mexicana 
and a domesticated race of the same species. Our 
knowledge is yet insufiicient to enable us to offer much 
more than conjecture on these categories. 

Maize is remarkably variable, although most of the 
variations intergrade in different regions and under 
different conditions. The most extended American study 
of variation and varieties in Maize has been made by 
the late Dr. E. Lewis Sturtevant. The summary of his 
study of varieties is published as Bull. 57, Office of 
Experiment Stations, U. S. Dept. of Agric. ("Varieties 
of Corn,” 1899). Sturtevant throws the varieties of 
Maize into seven “species groups” or “agricultural 
species.” The distinguishing characters of these 
groups are founded on the kernels. Aside from these 
there is at least one well-marked race 
of ornamental maize, Zea Japonica, 
which for horticultural purposes may 
well be separated from the others. In 
the following classification, the char- 
acters of the races, except of the orna- 
mental sorts, are copied from Sturte- 
vant. It is probable that a strict in- 

2775. Ear of Zea 
canina, second 
year from the 

wild. Cob flat- 

tish (X 74). 

quiry into the no- 
menclature of Zeu 
Mays would find 
other names to re- 
place some of those 
given by Sturte- 
vantse bat his 

names have the 
great merits of defi- 
niteness and of ap- 
plicability to Amer- 2774. Zea canina, showing the long 

branches, with ears at the joints. ican forms of 
Maize. 

Zéa Mays, Linn. Maize. INDIAN Corn. <A com- 
posite species, of which no single form can be taken as 
the type. Linnaeus meant the name to cover the whole 
range of forms then grown in European gardens. 
Tender annual. If an original specific form of Maize 
were to be discovered, this form would no doubt be 
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taken as the type, and all other forms ranged as varie- 
ties of it. y 

A. Muize yroun for ornament. 

Var. Japonica, Koern. (%. Japdénica, Van Houtte. 
Z. viltdta, Hort.). Foliage variously striped with 
white: plant small, Said to haye come from Japan. 
ES. 16:1673-4. Ears small; kernels yellowish, flint. 

Var. gracillima, Koern. (7. gracillfnaand Z. minima, 
Hort.). Very dwarf, slender form with green Ivs., Some- 
times cult. in Eu. A 
variety variegata is also 
mentioned. 

Var. Curdégua, Hort. 
(4. Curdgua, Molina), 
is deseribed as a very 
robust green -leaved 
form. Sturtevant places 
it in the Pop Corn tribe. 
Gn. 42, p. 207. 

2777. Pod or Husk Corn.— Zea 

Mays, var. tunicata (* }3). 

Each kernel inelosed in a husk. 

AA groun primarily 
for the grain or fruit. 

Y Var. tunicata (Z. tunicdta, 
, : Sturt.). Pop Corn. Figs. 2777, 

2276. pi Beenie ae 2778. Plate VII. In this group 
MEAP ODE NRE OVI: each kernel is inelosed in a 
Kernels less pointed. 

Cob nearly cylindrical 

(X24). 

pod or husk, and the ear thus 
formed is inclosed in husks. 

Var. evérta (4%. evértu, 
Sturt.). Pop Corn. Fig. 551, 

Vol. I. Plate VII. This group is characterized by the 
excessive proportion of the corneous endosperm and the 
small size of the kernels and ear. The best varieties 
have a corneous endosperm throughout. This gives the 
property of popping, which is the complete eversion or 
turning inside out of the kernel through the explosion 
of the contained moisture on application of heat. A 
small deposit of starchy endosperm does not greatly in- 
terfere with this property of popping, but when the 
starchy endosperm is in excess, as in a flint Corn, the 
kernel does not evert, but the corneous portion only ex- 
plodes or splits, leaving the starchy portion unchanged. 
The true Pop Corn is hence 
tender in its eating; the 
false Pop Corn has a ten- 
der portion of limited ex- 
tent only. This class of 
Corns is even more readily 
recognized by inspection 
than by description. 

Var. indurata (7. in- 
durdta, Sturt.). FLINT 
Corn. Plate VII. Fig. 
°779, A group readily re- 
cognized by the occurrence 
of a starchy endosperm, 
inclosed in a corneous en- 
dosperm, as shown in a 
split seed. This corneous 
endosperm varies in thiekness with varieties. When 
very thin at the summit of the kernel the shrinkage of 
the starchy endosperm may cause a depression, thus 
simulating externally a dent from which its structure 
at once differentiates it. 

2778, Cross-section of ear of 

Husk Corn (& 14). 
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Var. indentata (Z. indentatu, Sturt.). Dent Corn. 
Fig. 2780. Plate VU. A group recognized by the pres- 
ence of corneous endosperm at the sides of the kernel, 

the starchy endosperm extending to the summit. By the 
drying and shrinkage of 
the starchy matter the 
summit of the kernel is 
drawn in or together, and 
indented in various forms. 
In different varieties the 
corneous endosperm varies 
in height and thickness, 
thus determining the char- 
acter of the indented sur- 
face. 
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2779. Flint Corn. Var. indu- 

rata (X 14). 

Var. amylacea (Z. amyla- 
cea, Sturt.). Sorr Corns. 
This group is at once recog- 
nized by the absence of cor- 
neous eudosperm. Through 
the uniformity of the shrink- 
age in ripening there is usu- 
ally no indentation, yet in 
some varieties an indentation 
may more or less frequently 
appear, but splitting the ker- 
nel infallibly determines the 
class. 

Var. saccharata (Z. succha- 
rata, Sturt.). 8S 
Figs. 2781, 2782, 
VII. A_ well-defined group 
characterized hy the translu- 
cent, horny appearance of the 
kernels and their more or less crinkled, 
wrinkled, or shriveled condition. 

Var. amylea-saccharata (Z. amilea-saccha- 
rata, Sturt.). STaAkCHY-SWEET CoRN. This 
group is founded upon three varieties found 
in the San Pedro Indian collection of Dr. 
Palmer and sent in 1886, The external ap- 
pearance of the kernel is that of a sweet, but 

examination shows that the lower half of the 
kernel is starchy, the upper half horny and 
translucent. These varieties all had a white 
cob, the kernels deeper than broad. 

L. H. B. 

ZEBRINA (name refers to the striped 
leaves). Commelindcee. Differs from Tra- 
descantia chiefly in the fact that the corolla 
is tubular (petals not free); stamens 6, 
equal; fls. few, sessile, in 2 conduplicate bracts. 
species. 

péndula, Schnizl 

2780. Dent Corn— Zea 

Mays, var. indentata 

(x). 

Two 

(Tradescdntia zebrina, Hort. 7. 
tricolor, Hort., in part. Cyandtis vittatau, Lindl. Com- 
mela brima, Hort.). WANDERING JEW. in part. 
Figs. 2783-84. Trailing, half-sueculent perennial herb, 
rooting at the joints: Ivs. lance-ovate, sessile, the leaf- 
sheath about !, in. long and hairy at top and bottom 
and sometimes throughout its length; under surface of 

leaf red-purple; upper surface silvery white, suffused 
with purplish, the central part and the margius purple- 

2781. Sugar or Sweet Corn— Zea 

Mays, var. saccharata ( 44). 

A green ear, with unshrunken 

ZELKOVA 

striped: fls. about 2, rose-red, contained in two boat- 
shaped bracts, one of which is much smaller than the 
other. Mexico.—A very common greenhouse plant, 
much used for baskets and for covering the ground un- 
derneath benches. Commonly confused with Zvrades- 
cantia fluminensis, 
Fig. 2785, and some- cue 
times with Comme- WE 
lina nudiflora, See y 
Vradescantia, The ) 
lvs. of Z. pendula 7 
seem never to be 
green. They vary 
somewhat in color. 
All forms are easily 
grown, and they 
propagate readily 

of 2783, Flower 
of Zebrina 

from pieces 
stem. Var. quadri- 
color, Voss (Zvra- pendula, 
descdntia quadri- — Slightly en- 
color and T. multi- larged. 
color, Hort.). Lys. 
with metallic green undertone 
and striped with green, red and 
white. Handsome. J, #. B. 

ZELKOVA (after the verna- 
cular name Zelkoua in Crete, or 
Selkwa in the Caucasus). Syn., Abelicea. Urticdcea. 
Ornamental deciduous trees, with alternate, short-peti- 
oled, toothed leaves and insignificant flowers in axillary 
clusters or solitary, followed by small drupe-like fruits. 
Z. acuminata is hardy north and Z. crenata hardy as 
far north as Mass., at least in sheltered positions. The 
Zelkovas, particularly Z. acuminata, are handsome 

trees of graceful habit, much resembling 
a small-leaved elm tree. They seem not 
to be very particular as to soil and posi- 
tion. Prop. by seeds sown soon after 
ripening; also by layers and by grafting on 
Ulmus. Four species are known, natives 
of Crete, the Caucasus and E. Asia. 
They are allied to Celtis and Aphananthe 
and are chiefly distinguished by the con- 
nate sepals. From the elms, which they 
much resemble in foliage, they are easily 
distinguished by the drupe - like fruits. 

2784. Zebrina pendula, 

(x .) 

kernels, 

Trees, sometimes 
shrubby, with pen- 
ninerved, — stipulate 
Ivs.: fils. polygam- 
ous, the perfect ones 
solitary in the axils 
of the upper lvs., the 
staminate ones clus- 
tered in the axils of 2782. Sweet Corn when mature and 

lower lvs. or bracts; dry, showing the shrinking of 
calyx 4-5-lobed; sta- the kernels (X 25). 
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mens 4-5; styles 2: fr. a 1l-seeded drupe, usually broader 
than high, oblique, with the style eccentric. Z. veumi- 
vata is an important timber tree: the wood is very dure 
able, and considered the best building material in Japan. 

The young wood is yel- 
lowish white in color; 
the old wood is) dark 
brown nud has a beauti- 
ful grain. 

acuminata, Planch. (Z. 
Rredki, Maxim. 2. cus- 
piddta, Hort. — Phinera 
adowmindia, Lindl. Pla- 
nera Japonica, Miq.). 
Fig. 2786. Tree, attaining 
100) ft., with broad, 

round - topped head: 
branches slender: lvs. 
short - stalked, ovate to 
oblong-oyate, acuminate, 
rounded or slightly eor- 
date at the base, sharply 
and coarsely serrate, with 
acuminate teeth, pairs of 
veins about 10, somewhat 

rough above, almost glabrous, 1-21, in. long, on fertile 
branches, 2-5 on sterile branches. April, May. Japan. 
Gob. 68¢ Gt. 34 pp 225, 235, 

crenata, Spach (Z. carpinifolia, C. Koch.  Pldnera 
Riechardi, Michx. <Abelicea ulmoides, Kuntze). Tree, 
attaining 80 ft., with slender branches forming an oval 
or oblong head: lvs. oval or ovate to oblong, sl ghtly 
cordate or rounded at the base, coarsely toothed with 
obtusish teeth, with 6-8 pairs of veins, usually almost 

2785. Tradescantia fluminensis, 
often confounded with Ze- 
brina (X }!3) See Figs. 
2539-41. 

Zelkova acuminata ( 1,). 2786. 

glabrous above at length, pubescent on the veins he- 
neath, 34-3 in. long. April, May. Caucasus. Gn. 24, 
p. 371. ; : 

Z. Japonica, Dipp., not Mia., is an imperfectly known spe- 
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cies, supposed to he Japanese; it is distinguished from Z. ere- nati chietly by the Ivs. being somewhat simaller, more puhes- cent and rough above. Var. Verschaffelti, Dipp. (Uhnus 
Verschuffeltii, Hort.), has the lys, deeply incisely dentate and 

ALFRED REHDER. 
browdly cuneate at base. 

2787. Forced plant of Zenobia speciosa. 

ZENOBIA (after Zenobia, queen of Palnyra, who 
lived in the third century; a fanciful allusion to her 
having been chained as was Andronieda, whose name 

is commemorated by a closely allied genus). Hricdeea. 
Ornamental low deciduous or balf-evergreen shrub, with 
alternate, short-petioled, simple and white, eampanu- 
late, nodding flowers arranged in clusters along the last 
year’s branches. Hardy as far north as Mass., and a 
very handsome shrub for borders of shrubberies, par- 
ticularly when in bloom; the glaucous form is one of 
the most conspicuous shrubs with light-colored foliage. 
Zenobia is also recommended for forcing. It thrives 
best in a sandy or peaty soil. Prop. by seeds sown in 
spring and by layers; also by greenwood cuttings from 
forced plants. See, also, Andromeda and Pieris for 
culture. Monotypie genus native of N. America, closely 
allied to Andromeda and Pieris but chiefly distinguished 
by the open-campanulate fls. and 4-awned anthers; 
ealyx 5-lobed, with short valvate lobes; corolla cam- 
panulate, as broad as high, obtusely 5-lobed; stamens 
10; anthers with 4 slender awns: capsule depressed 
globose, obscurely 5-lobed, somewhat carinate at the 
dorsal sutures, dehiscent into 5 valves: seeds numer- 
ous, small, oval, angled. 

speciosa, Don (Andrdmeda speciosa, Michx. A. cas- 

sinefolia, Vent.). Figs. 2787, 2788. Shrub, 2-4 ft. high, 
with upright or arching branches: quite glabrous: lvs. 
oval to oblong, obtuse or acutish, crenulate or finely 
serrulate, often covered more or less with glaueous 
bloom, 1-2 in. long: fls. on slender nodding pedicels, 
clustered and forming racemes 2-5 in, long: corolla 

white, ?, in. across. May, June. N.C. to Fla. BoM. 
970: Te BEC. 65a), “Gin 22, pe 2hle-b7) ps 18d. GuCy TL 
23, suppl. May.—Var. pulverulénta, Micbx. (Aadrdém- 
eda pulvernlénta, Bartr. Al. glued, Hort. sl. edndida, 
Hort.). Foliage covered with chalky-white or glaucous 

bloom. Gn. 24:420. B.M. 667. A. dealbata, Lindl., is 
a form with similar foliage and the corolla 5-parted al- 
most to the base. B.R. 12:1010. Var. nitida, Michx. 
(Var. utida, Vent. Var. viridis, Hort.), has green foli- 

age without bloom. ALFRED REHDER. 

ZEPHYRANTHES (Greek, tower of the west wind), 
Amurylliddcee. ZEPHYR FLoweR. Farry Liny. About 
three dozen species of bulbous plants native to the 
warmer parts of America. Unfortunately they are not 
quite hardy, but some of them are very satisfactory 
plants for window-gardens, resting somewhat in winter 
and blooming in summer under such treatment. They 
all have linear lvs. contemporaneous with the fls., and 
slender scapes about 6-9 in. high, crowned by solitary 
6-lobed fils. of white, rose or yellow. The fls. are 1-3 in. 
across. Other generie characters: perianth regular, 
erect or suberect: corona none; anthers dorsifixed, 
versatile: ovules many, superposed: seeds black, flat. 
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The latest revision of Zephyranthes is found in Baker’s 
Handbook of the Amaryllidex, 1888, where the follow 
ing subgenera are made: 

ZEPHYRANTHES 

SUBGENUS ZEPHYRANTHES PROPER. Flower erect; 
tube short; stamens inserted near its throat. (Eighteen 
species, including all described below except No. 11.) 

2788. Zenobia speciosa ( }s). (See page 2007.) 

SuBGEeNus ZEPHYRITES. Flower slightly inclined; 
tube short; stamens inserted near its throat; style 
more declinate than in the other two subgenera. 
(Eleven species, including No. 11 below.) 
SUBGENUS PyROLIRION, Flowers erect; tube longer, 

dilated in the upper half; stamens inserted at the mid- 
dle of the perianth-tube. (Five species, none in cult.) 

For the further separation of the species Baker uses 
the characters which appear in the key below, except 
the foliage characters and the color of the flowers. 
However, the genus may be readily separated into three 
sections based upon the color of the fls., and this ar- 
rangement is here used as being more convenient to the 

horticulturist. The seasons of bloom indicated below 
are those for localities where the plants will thrive out- 
doors the year round. 

The Zephyr Lilies must be wintered in a place free 
from frost, and as the best kinds are natives of swampy 
places it is fair to presume that they will need more 
moisture during the resting period than the generality 
of bulbous plints. The four best species are: Z. can- 
dida, white, autumn; 4. Atamaseco, white, spring; 7. 
carinata, rosy, summer; 4. rosea, autumn. All of these 
will probably survive the winter out of doors in our 
middle states if given a fair degree of protection. 

Z. candida deserves special notice. William Watson, 
of Kew, England, writes in Gn . p. 174: ©The most 
satisfactory of all is Z. candida, This species differs 
from all others known to us in several particulars, the 
chief being its hardiness and ease of manugement under 

ordinary enltivation ina sunny border out of doors. We 
have tried almost all the other species of Zephyranthes 
with this treatment, but they every one failed, whilst 
Z. candida flourished and multiplied rapidly, until we 
now have a border filled with it. This border is against 
the south wall of a greenhouse and it is always moist. 
The soil is ordinary loam, in which the bulbs were 
planted about 4 inches apart. They haye each since 
become crowded tufts, their leaves completely hiding 

the soil. This border was as gay with the flowers of 
Zephyranthes last autumn as any border of eroeuses in 
spring. On very sunny days the flowers opened quite 
flat, and glistened like snow in the sunshine. Another 
character which distinguishes this species from the 
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others is its evergreen foliage.” It is said that the river 
La Plata was so called (the name meaning “silver”) 
heeause of the profusion of these white flowers on its 
shore. 

INDEX. 

Andersoni, 11. erubescens, 3. rosea, 8. 
Atam: oats grandiflora, 6. ‘Texana, 10. 
candic Lindleyana, 7. Treatia, 2. 
earinata, 6. longifolia, 9. verecunda 4, 

A. Fls. white, often 
side. 

B. Stigma 8-lobed. 
c. Ovary stalked. 

pv. Perianth 3 in. long. 
E. Luvs. channeled, bright 

green, shining, with 
UCULE MATYINS voce ceees 

EE. Lus. thick, semi-terete, 
deep green, not shining, 
with rounded margins... 2. Treatia 

pp. Perianth 2 in, long......... 3. erubescens 
cc. Ovary sessile . verecunda 

BB. Stigm« 

tinged rose out- 

e . Atamasco 

obscurely capitate, 
LOGOE ac wince ii ieee a tee So . candida 

AA. Fils. bright rose-colored. 
B. Perianth 24-8 in. long.......-. 6. carinata 

BB. Periunth 1-2 in. long......... 7. Lindleyana 
BBB. Perianth about Lin. long....... 8. rosea 

AAA. Fils. yellow, often reddish outside. 
B. Style slightly declinate. 

c, Pedicel much shorter than 
SPOTRE eon etuns oes ee 9. longifolia 

ca. Pedicel much longer than 
SP.CUNUC siesta 2. ohn 0. Texana 

BB. Style strongly declinate......... 11. Andersoni 

1. Atamasco, Herb. (Amaryllis Atamdsco, Linn.). 
ATAMasco Juity. Fig. 2789, 2790. Most popular and larg- 
est of the spring-blooming white-fld. species; the com- 
monest Zephyr Lily native to the U. 8. Bulb short- 
necked, less than ] in. thick: lvs, 4-6, linear: scape 6-12 

2789. Atamasco Lily—Zephyranthes Atamasco ( }4). 

in. high: fls. pure white, about 3 in. long. Mareh—June. 
Va. to Fla, and Ala. B.B. 1:444. B.M. 239. L.B.C. 
19:1899. Gn. 24. p. 199; 37, p. 155. : 

2. Tréatie, Wats. Closely allied to Z. Atamasco 
and best distinguished by the lvs. as indicated in the 
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key. The perianth-segments are sometimes keeled with 
rose, but in both species the tls. turn pinkish with age. 
It is a Florida species, found in damper localities and 
blooming several weeks later than Z. Atamasco. V 
G2209- Gais-335 ped. 

3. erubéscens, Wats. (Amarg?lis erubéscens, Hors- 
ford). Rare white-tld., August-blooming species sup- 
posed to be native to sandy plains of Texas, but per- 
haps from northern Mexico. Distinguished from the 
two preceding species by the larger, 
longer-necked bulb, shorter perianth 
and fis, strongly tinged with rose 

ZINGIBER 2009 

tip: pedicel much longer than the spathe: fls. vellow, 
coppery outside, 1 in. long, 14.2 in. across. BM. 3596 

(Habranthius Andersoni, var. Lerans ). 

ll. Andersoni, Baker. Yellow-fld. S. American spe- 
cies of uneertain blooming time. The tls. usually 
Hushed and veined with red outside and there is a var. 
with copper-colored fls., inside and out. Bulb ovoid, 
short-neeked: fls. l-l!s in. long, 2 in. across. Monte- 
video, Buenos Ayres. L.B.C. 17:1677 and B.R. 16:1345 

outside. Bulb over 1 in. thick: neck 
as long: spathe bifid above: tube 
equaling and closely embracing the 
pedicel (about 1 in. long).—Int. by 
Horstord 1Iss9 and probably lost to 
cultivation. 

4. verecunda, Her). Rare 
and summer-blooming species, 
tinguished from other white-fd. 
cies in cult. by the sessile ovary 
long-neeked bulb. Bulb 1 in. or less 
thick: neek 1-2 in. long: fis. 1}: 
in. long, greenish white. more or 
less tinged outside or keeled with 
rose. Highlands of central Mex. B. 
M. 2583.— Offered by Dutch dealers. 

5. candida, Herb. Fi 790, Most 
popular of white-tHd. Zephyr Lilies. 
being distinguished from the others 
by its autumn-blooming habit and 
eapitate stigma. Lys. appearing in 
autumn with the ds. and lasting 
through the winter in favored locali- 
ties. over 1 ft. long: fls. pure white | 

| 

| 
or slightly tinged rose outside, 1ts- 
2 in. long. Marshes of La Pla 
Guy Sesrh0: Bs ALS 200. wy Bas 

15:1419. 

6. carinata, Herb. |Z. grandiflora, | 
| 

Lindl.). Largest and choicest of | 

the rosy-fld. species and said) by |] 

Baker (1888) to be the commonest | 
Zephyranthes in cultivation: how- 
ever, the name Z. rosea is far com- 
moner in American catalogues. It is 
a summer-blooming species with fis. 
21,41, in. across. and about 3 in. 
long, Bulb 1 in. thick, short-necked: 
ovary stalked: stigma trifid. Ja- 
maica, Cuba. Mexico. Guatemala. 

B.R. 11:902. G 30 (erroneously 

; E3749: 

as 

, i hes y y 
/ bo fe 

as Z. Je. 

LEDs : 

7. Lindleyana, Herb. Rare sum- 
mer-bleoming rose-colored species 
from the mountains of Mesico, in- 
ferior to corinata for general cul- 
ture. Bulb globose, &4 in. thick; 

neck short: As. 112-2 in, long: ovary stalked: stigma 3- 

fid: spathe 3-Ad only at tip.-Onee offered by Lovett, 

of Little Silver. N. J. 

8. rdsea, Lind]. Autumn-blooming rosy-fld, spe 

with much smaller os. than 7. corinaty It, accor 

i \mer talosmes, the most popular rosy-td. ean ¢ 

cies, The fs. » only about ineh long and 1. 

in. broad: bulb globose, 34 in. thick: neck scarcely any: 

spathe 2-fid at tip only: ovary i \. 

Get. Cul BoM. 2330. Boe. 1 p. St (eal, 

plate).—Trade fp of Z. rosea should 
with Z. carinata. 

9, longifolia, Hem-ley. 

species. Distinguished from = TEXT eters of 

pedicel and sp Bulb ovoid: neck 2 in. le ; 

spathe tubular in the lower half: pedie much shorter 

than spathe: fis. yells coppery outside. “4-1 in. long. 

Horsford, 1889, and probably lost to 
New Mex. Int. 
cult. 

10. Texana, Hert. Ye 

meek I-25. im. longs: 

] Fe low-fle Bulb 
at the 

Texan spec 

globose; 

2790, Zephyranthes candida above and Z, Atamasco below (75). 

(both as Hadranthus Awdersoni),—Apparently the only 
representative in enltivation of its subsenus, which is 
characterized by strongly declinate stamens. 

Z. alba, floriiinda and sulphtrea of the trade 
seem to 1 known to 1 i They can be re- 

ferred to eof the ae 

ZEPHYR FLOWER, Z:phyranthes. 

ZINGIBER (name ultimately derived from a Sanskrit 
probably referring to the 

Ginger 
word meaning orn-shuped: 
Ginger root). & GINGER. The 
plant is small reed-like plant about 2 ft. 

cultivated in greenhouses, with tuberous rl 

nuvomat s and dense cone-like clusters of bra 

The flowers. however. are very rarely produced in eul- 

tivation, and Roxburgh wrote that he never saw the 

seeds, The plant is supposed to be native to India 

and China. but. like many other trepical plants of 

the highest economie impertance, its nativity is un- 

certain, Some idea of the importance of Ginger to the 

world may be gained by the fact that in [ss4 Great 

HAM HCE, 
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Britain imported 5,600,000 pounds of Ginger valued at 
$620,000. Medicinal Ginger is prepared from the dried 
“root;” condimental Ginger from the green. Candied 
Ginger is made from carefully selected, succulent young 
rhizomes which are washed and peeled and then pre- 
served in jars of syrup. Housewives often preserve 
their own Ginger; it is important to have the hands pro- 
tected while scraping the roots or they will “burn” for 
da Ginger probably could be cultivated commer- 
che uly in southern Florida and California. In Florida it 
thrives in rich soil and partial shade, and the roots can 
be dug and used at any time. The plant is cultivated 

2791. Zingiber officinale 

commercially even in localities where it is necessary to 
lift the roots and store them over the cool season, as in 

the lower Himalayas. In the West Indies Ginger may 
be cultivated up to an altitude of 3,500 feet. a 

Zingibers are occasionally cultivated as stove decora- 
tive plants. The shoots having a reed-like appearance, 
they may often be used to good advantage in arranging 
plants for artistie effects. They are of the easiest cul- 
ture. Propagation is effected by division of the rhizomes 
in spring. These should be potted in fibrous loam to 
which a third of well-decomposed cow or sheep manure 

ZINNIA 

has been added. Water should be given sparingly until 
the shoots have well developed, when they should have 
an abundance. They are also benefited by an occasional 
watering with weak liquid manure water. Towards the 
end of summer the shoots will begin to mature, when 
the water supply should be di- 
minished, and as soon as the 

plants are ripened off the pots 
may be stored either under the 
greenhouse stages or in some 
other convenient place, where 
they should be kept almost dry 
for the winter. 

Zingiber may be taken as 
the typical genus of the sin- 
gular family Scitaminacea, with 
its 36 genera and 450 species. 
Bentham and Hooker state that 
it isan extremely natural group, 
well marked in leaf as well as 
flower, and not connected with 
any other family by a single 
intermediate genus. The dis- 
tinguishing feature of the fam- 
ily largely resides in the sta- 

mens. Sometimes there are 5 stamens and a sixth im- 
perfect one; sometimes there is only one perfect stamen 
and all the staminodes are petal-like. The anthers are 
sometimes 2-celled, sometimes composed of one cell 
borne on the margin of the connective. In Zingiber and 
others the connective is produced into a long spur. Ge- 
neric characters: rhizome horizontal, tuberous: lvs. ob- 
long-lanceolate, clasping the stem by their long sheaths: 
spikes usually radical, rarely tateral or terininal on the 
leafy stem: calyx cylindric, shortly 3-lobed; corolla-~ 
segments lanceolate, upper concave; lateral staminodes 
none or adnate to the lip; anther-cells contiguous; crest 
narrow, as long as the cells. Thirty species, native to 
Old World tropics. Compare Canna and Musa 

officinale, Rose. Ginaer. Figs. 2791-93. Rootstock' 
biennial, bearing many sessile tubers: stem 3-4 ft. high 
in tropi Ivs. 6-13, in. long, lanceolate, glabrous be- 
neath: spike 2-3x 1 in., oblong, produced from the root- 
stock on peduncles 14-i ft. long, with sheathing, scari- 
ous bracts about 1 in. long: corolla-segments under lin. 
long; stamen dark purple. 
Gn. 26, p. 284. 

Z. corallinum, Hance, is a 
Chinese species offered by Rea- 
soner Bros. in 1889 but probably 
not in cultivation now. It is 
not described in any work to 
which the undersigned have ac- 
cess.—Z. Zerumbet, Roscoe, is 
cult. and escaped in Porto Rico. 
It has broadly lanceolate lvs. 
and large pale yellow fls.; about 

2792. Flower of the 

Ginger plant (x \). 

4 feet. B.M. 2000. 

E. J. Cannine and W. M. 

ZINNIA (Johann Gott- 
fried Zinn, 1727-1759 
fessor of botany at ( 
gen). Composite. Youru- 
AND-OLD- AGE Plate L. 
The familiar Zinnias, Figs. 
2794-96, are hardy annual 
plants, growing a foot or 

more high and covered from 
July until the first hard 
frost with double flowers 2 
in. or more across. At least 
fifteen well-marked colors 
are commonly seen in Zin- 

nias,—white, sulfur, yellow, 
golden yellow, orange, 
let - orange, scarlet, fles 
color, lilac, rose, magenta, 2793." Commercial roots of 
crimson, violet, purple and Ginger, as seen in the 
dark purple. There are also stores (x 14). 
variegated forms, but the 
solid colors are most popular. The Zinnia is rich in 
shades of purple and orange, but lacks the charming 
blue und pink of the China aster and is poor in reds 
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compared with the dahlia, Among garden composites 
its only rivals in point of color range are the chrysan- 
themuim, dahlia, China aster and cineraria. Among gar- 
den annuals in general the Zinnia ranks with the most 
useful Kinds, and many persons would place it among 
the twelve most popular of annual flowers. Zinnias 
are formal flowers, rather stiff in habit, with excep- 
tional depth of flower, and in teehnieal perfection a lit- 
tle short of the dahlia: the rays are rather rigid and 
overlap one another with somewhat monotonous pre- 
cision, and the colors are metallic as compared with the 
soft hues of the China aster. 

Historical Sketeh.—The Zinnia (Z. elegans), with its 
great range of color and perfection of form, is now so 
much a tmatter of course that the preseut generation is 
surprised to learn that it is one of the most recent of 
‘florists’ fowers.” A double Zinnia probably was not 
seen in America before the Civil War. In the early six- 
ties, the Zinnia was a sensation of the floral world; 
in the seventies it ceased to be fashionable and as 
early as 1882 it was spoken of as an “old-fashioned ” 
flower. Its course was run in twenty years. 

The single form of the Zinnia is now cultivated only 
for its scientific or amateur interest. Single Zinnias 
are not offered by tradesmen and oceur only as degen- 
erates from the double form. The first double forms 
appeared in 1858 at the nursery of M. Grazau, at 
Bagnéres, France, amongst a number of plants raised 
from seed received from the West Indies. The double 
forms were introduced to the publie by Vilmorin in 1860. 
Probably the earliest colored plate of double Zinnias is 
that in Flore des Serres published toward the end of 
1860. This shows that the first double forms were much 
flatter and rougher (i.e., less regular) than to-day and 
often exhibited some remnant of the disk. The fixation 
of bright, distinet colors proceeded rapidly, but the 
purification of the white seems to have been a slow 
process. The depth of the flower has increased from 
an inch or so in the earliest double forms to an aver- 
age of 2 inches for first-class specimens, with a maxi- 
mum of 4 inches in the robust type. The rays are 
now arranged in 15 or more series, as against 5 or 6 in 
the first double forms. The first double forms are shown 
as 215-3 in. across, which is a good average for to-day. 

The accepted type of Zinnia flower is essentially that 
of Fig. 2795, but the florist’s ideal represents a much 
deeper flower of absolute fulness and regularity. Of 
recent years several minor variations have appeared. 
Tubular forms are known to the trade as "Z. tugetiflora 
flore pleno.” The curled and crested forms, intro- 
duced in the nineties, represent the reaction against 
formal flowers in general. Much eare has been bestowed 
in perfecting the habit of Zinnias, and there are five 
well-marked degrees of height, which for purposes of 
explanation and general convenience may be considered 
as three,—tall, medium and dwarf. 

I. Tauy Zrnyias are ordinarily 20 to 30 inches high. 
This size and the next smaller size are the favorites for 
general purposes. The tall kinds are available in 12-16 
colors. A robust race, which attains 28 to 40 inches 
under perfect conditions, is known to the trade as Z 
elegans robusta grandiflora plenissima, Itisalso known 
as the Giant or Mammoth Strain. This strain was de- 
veloped after many vears by Herr C. Lorenz and was 
introduced in 1886. A maximum diameter of 6 inches is 
recorded for flowers of this strain. In G.C, II. 2 ) 
is shown a flower measuring 4x4 in., with about 18 se- 
ries of rays, the latter being so numerous and crowded 
that the flower is less regular than the common type. 
A specimen Zinnia plant 3 ft. high is attained in the 
North only by starting the seed early and giving per- 
fect culture. 

II. Mepium-sizep ZrIxNias range from 12-20 inches in 
height. They are available in about 8 colors. Here be- 
long most of the forms known to trade catalogues as 
pumila, nana and compacta. 

Ill. DwarF Zinwias range from 3-12 inches in height 
and are of two sub-types, the pompons and the Tom 
Thumbs. The pompons, or “Liliputians,” are taller 
growing and smaller flowered, generally about 9 inches 
high, with a profusion of flowers about 2 inches ACTOSS. 

The Tom Thumb type represents the largest possible 

flower on the smallest possible plant. Both types are 
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available in several colors, not all of whieh are yet fixed 
in the seed, . 

Zinnia Haageana is second in importance to Z, ele- 
guns, The single form was introduced to cultivation 
about 1861 and the double about 1871. It is dwarfer 
than most Zinnias, and has smaller flowe , With a color 
range restricted to shades of orange. It is distinet and 
pretty but less showy than the common Zinnias. The 
first race of hybrids between Haageana and elegans ap- 
peared in 1876 under the name of Z. Darwini. This 

2794. Single Zinnia (Xx }2). 

groupis said to resemble Z. elegans in size and color of 
fls.. and to recede from Z, eleyans in habit. being more 
branched and forming a broader and thicker bush. 
However, this race has neyer been adequately described 
and it is little known in America to-day. Several va- 
rieties of the Darwin class are figured in The Florist 
and Poimologist 1876, pp. 28, 29. Some recent hybrids 
of Haageana and elegans not yet introduced are said to 
be full of promise. 

Culture of Zinnias,—Zinnias are of the easiest cul- 
ture, thriving in any deep, rich soil, whether loamy or 
sandy. The seeds may be sown about May 1, or when- 
ever the soil is in fit eondition for hardy anuuals. 
Such treatment will give flowers from the first of July 
until frost. The young plants should be thinned so as 
to stand a foot or two apart, depending on whether they 
are of medium or tall-growing habit. By midsummer 
the foliage should obseure the ground. For the very 
best results the seed may be started indoors about 
April 1, and the seedlings transplanted once or twice 
betore being placed outdoors in permanent quarters. 
Such pains are, however, not worth while for most peo- 
ple. In 1801 it was considered the regular thing to start 
the single Zinnias indoors, but this bother is no longer 
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necessary. Dwarf varieties should be set 14-16 in. 
apart: taller kinds 2 ft. each way. 

Zinnias have two kinds of seeds, triangular and heart- 

shaped. The triangular secds are long, narrow, thick 

2795. Double Zinnias (x 14). 

and ridged. The heart-shaped seeds are short, broad 
and flat. Some growers believe that the heart-shaped 
seeds tend to produce single flowers; others hold the 
opposite opinion, 

Generic Description.—Zinnia is a genus of 16 
species of annual, perennial and = subshrubby 
plants, mostly Mexican but ranging from Texas 
and even Colorado to Chile. They have oppo- 
site, mostly entire Ivs. and terminal heads of fis. 
which are peduncled or sessile. Rays pistillate, 
fertile: disk yellow or purple, its fis. herma- 
phrodite, fertile: involucre ovate-cylindric or 
campanulate, the scales in 3 to many series, 
broad, obtuse or rounded, more or less colored: 
akenes laterally compressed, 2-toothed at the 

<3 a 
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2796. Youth-and-old-age, 
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summit and trequently l-awned from the inner angle, 
rarely 2-awned, Latest botanical revision by Robinson 
aud Greenman in Proce. Am. Acad. Arts Sci. 4 
(1897). There is a good summary of cultivated Zinnias 
by Voss in Vilmorin’s Blumengartneri. Illustrated his- 
torical sketch in Gn. 48, pp. 464, 465. 

A. Plant annual, 
B. ulkenes of the disk fls. short and 

broad, obovate, 2-2\o lines long, 

co. Colors various: les. clasping, cor- 

date-ovdte or CLliplte cove cceeceee elegans 
co. Color orange: lus, sessile, nar- 

rower, LAMCCOLAEE. . ccc ieee coe Haageana 

BB. Akenes longer, narrower, oblong, 
5-4 lines long. 

c, Color of rays yellow: disk yellow. pauciflora 

co. Color of rays red or purple. 
pb. ddays subereel or scarcely spread- 

POS OR GRUP dacs ste cain? multiflora 
pp. Rays revolute; disk dark-colored, tenuiflora 

Kha PURE DOP en ca awe oes Cees vaeain vees grandiflora 

élegans, Jaeq. YOUTH-AND-OLD-AGE. The common 
species from which most of the garden Zinnias are de- 
rived. Figs. 2794-96. Erect annual, a foot or more 
high, but varying from 3 in. to 3 ft.: lvs. ovate or ellip- 
tic, clasping, about 1 in. wide: rays reflexed, originally 
purple or lilac, but now of nearly every color except 
blue and green: disk originally yellow or orange, but 
nearly or quite absent in the common double forms: 
fis. 2-5 in. across. July to Oct. Mexico.—Single forms 
ill. in B.M. 527, P.M. 1:223 and B.R. 15:1294 (the last 
twoas Z. violacea). Double forms, F.S. 13:1394, R.H. 
186 ; 1864:331. Pompons in Gn. 48, p. 464 (Liliput); 
30:562 (deceptive as to size). R.B. 20, p. 152. 

Haageana, Regel (7%. Mericdna, Hort.). Fig. 2797. 
Distinguished from 4%. elegans by the orange-colored 
fls., which are generally smaller; also the plant is 
dwarfer, as a rule, and the leaves are merely sessile, 
not clasping. Tropical America. Single forms, Gn. 30, 
p. 270; 48, p. 464. Double, Gn. 30, p. 271; 48, p. 301. 
F. 1871, p. 229. A.G. 1892:218.—This is considered by 
Robinson and Greenman as a horticultural species not 

certainly distinguishable from Z. 
angustifolia in spite of its broader 
leaves. 

pauciflora, Linn. An erect annual, 
with yellow heads about 1 in. across, 
with rather broad, spreading rays. 
Plant hirsute, with spreading hairs; 

i | 
8 3 86G0 

Common garden Zinnias, single and semi-double. 
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somewhat corymbosely branched above: 
maturity enlarged upwards and hollow. 
vian Andes. 

multiflora, Linn. This and the next are included by 
most writers in Z. pauciflora, but Z. multiflora may he 

distinguished = from 
Z. pauciflora by the 

peduneles at 
Mexico, Peru- 

pubescence of the 

stem being  mueh 
finer, appressed or 

rarely spreading,and 

the rays red or pur- 
ple, mostly narrow 
and suberect or 
seareely spreading. 
B. M. 140. 

tenuiflora, Jacq. 
Fig. 2098. Very dis- 
tinet by reason of its 
revolute, linear rays 
which are cardinal- 
red in color. It has 
a dainty flower about 

1 in. hardly 
comparable with the 
showy 2Z. elegans. 
This has 
been cult. in America 

VeLOSS 

species 

but seems to be no 

longer advertised 
here. It is referred 
to Z. pauciflora by 
most writers, and to 
Z. multiflora by 
Robinson and Green- 
man. B.M A. 
G. 1890:243. 

grandiflora, Nutt. 
Hardy, low-growing, 
Colorado perennial, 
with woody — root, 
shrubby base, linear 
Ivs. and sulfur-yel- 
low rays which are 
very broad, almost 
round in outline. 

cons Lys. less than 1 in. 
2798. Zinnia tenuiflora. long -nerved. 

The rays are typically more revy- Colo., Mex., 
olute than they are shown in this Ariz) Int. 1900 
figure. by D. M. Andrews. 

AVS Me 
ZIT-KWA. Benineasa cerifera, 

ZIZANIA (an old Greek name). Graminew. A single 
species of annual swamp grass found in northern N. A. 
and northern Asia. Spikelets 1-fld., moncecious, in 
large, terminal panicles, the pistillate upper portion 
narrow and appressed, the staminate lower portion 
Spreading: pistillate spikelets long awned. The plant 
is a stately and graceful grass, deserving to be better 
known. 

aquatica, Linn. INptan Rice. Water Oats. WILD 
Rice. Culms tall, as much as 9 ft.: Ivs. broad and flat. 
Recommended for borders of lakes and ponds. The grain 
is excellent for fish and water fowl. Wild Rice lake 
and ponds are favorite resorts of sportsmen iu the fall. 
Before sowing, put the seeds in coarse cotton bags and 
sink them in water for twenty-four hours. Sow in water 
from 6 in. to 5 ft. deep, with soft mud bottom, or on low 
marshy places which are covered with water the year 
round. In running water, sow as much out of the cur- 
rent as possible. Sportsmen are not generally aware 
that seed can be obtained in large quantities and ata 
reasonable price from seedsmen. Wild Rice is very de- 
sirable for aquatie gardens, being one of the landsom- 
est of tall hardy grasses for the margins of ponds. 

A.S. Hitcueocr. 

ZIZIA (I. B. Ziz, Rhenish botanist). (mbellifer, A 
genus of three species of hardy perennial North Ameri- 
ean herbs 1-2% ft. high, with ternate or ternately com- 

Ss 

ZIZYPHUS 2O1S 

pound leaves and compound umbels of yellow lowers. 
The genus has no horticultural status, the two follow- 
Ing species being advertised only by collectors of native 
plants, Por fullaceouut, see Britton and Brown's Illus- 
trated Flora, Coulter and Rose's Monograph of the 
North American Unibelliterse, Contrib. U.S. Nat. Herb. 
ed0 (T9GO), and Mamuiads.  Zizias are mostly referred 
to Thaspium by previous botanists, bat the authors 
cited above retain it as a separate genus mainly on we- 
count of the wingless fruit. 

A. Lays of wmbels 9-25, stout, dscendiniy. 

atrea, Koch. Earby or GoLpren 
Height 1l-2'. ft.: basal and lower tormately comi- 
pound: upper lvs. ternate: fr. oes Dee- Niies: 
April-laune. Fields, meadows and swamps, New Bruns. 
and Dak. to Fla. and Tex. B.1 4 

AA. Rays of wmnbels 2-12, slender, diverging. 

Bebbii, Britton. Distinguished from Z. vurea by the 
rays and by the fr., which is oval or broader, 1-114 lines. 
May. Mountain woods, Va. and W.Va. to N. C. and Ga. 
B.B. 2 Wo M 

ZIZYPHUS (from Zizouf, the Arabian name of Z. Lo- 
Rhamnacee, Tertee. Deeiduous or evergreen 

shrubs, or sometimes trees usually with prickly 

MEapow PAReNtrp. 

oblon 

tus). 

2797, Zinnia Haageana | 

branches, alternate, short-petioled, 3-5-nerved, entire or 
serrate Ivs. and small greenish or whitish flowers in 
axillary cymes followed by drupe-like sometimes edible 
fruits. They are not much cultivated in this country 
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and none of the species is hardy north; the hardiest 
seems to be Z. vulgaris, but it is tender north of Wash- 
ington, D.C. Most kinds have handsome foliage and 
are well adapted for planting in shrubberies in the 
southern states and California. They seem to thrive in 
any well-drained soil. Prop. by seeds, by greenwood 
cuttings under glass and by root-cuttings. A genus of 
about 40 species distributed through the tropical and 
subtropical regions of both hemispheres, allied to Pa- 
liurus, but chiefly distinguished by the drupe-like fruit. 
Shrubs with slender often procumbent branches, or 
trees; stipules mostly transformed into spines, often 
only one stipule spiny or one a straight and the other 
a hooked spine: fis. 5-merous: ovary 2-4, usually 2- 
loculed; style usually 2 parted: fr. a subglobose to ob- 
long drupe. The fruit of 7. Jujuba, vulgaris and Z. 
Lotus ave edible and the first named is much cult. in 
China. 

Jujuba, Lam. Tree, 30-50 ft. high: branches usually 
prickly; young branchlets, petioles and inflorescence 
densely rusty tomentose: lvs. broadly oval or ovate to 
oblong, obtuse, sometimes emarginate serrate or entire, 

dark green and glabrous above, tawny or nearly white 
tomentose beneath, 1-3 in. long: fis. in short-stalked 
many-fld. axillary cymes: fr. subglobose to oblong, 
orange-red, 4-3 about half its 34 in. long, on a stalk 
length. March-June. SS. Asia, Africa, Australia. Gn. 
13, p. 194. 

sativa, Giirtn. (7. valgdris, Lam.). COMMON JUJUBE, 
Shrub or small tree, attaining 30 ft.: prickly or un- 
armed: glabrous branchlets often fascicled, sleuder and 
having frequently the appearance of pinnate lvs.: lvs. 
ovate to ovate-lanceolate, acute or obtuse, oblique at 

the base, sometimes emarginate, serrulate, glabrous, 34- 
2 in. long: ts. fascieled, in axillary cymes: fr. ovoid to 
oblong, dark red or almost black, %, in. long, short- 

stalked. Mareh-June. S. Eu., S.and Io. Asia; natur- 
alized in Ala. A.G. 1891:79 (as var. (vermis). The Ju- 

jube is somewhat planted in Florida and California, al- 
though it yet has no commercial rating as a fruit plant. 
According to Wiekson, it was introduced into California 
in 1876 by G. P. Rixford, and is “fruiting regularly and 
freely in several parts of the state.” The fruits or ber- 
ries are ripe in November and December, and the plant 
begins to bear at three years from planting. The Jujube 
fruit is used in confectionery. 

Z. Lotus, Gam. Prickly shrub, 8-4 ft. high: lvs. ovate-ob- 
long. erennlate, glabrous: fls. in few-tld. axillary eymes: fr. 
subglohose, yellow. S. Eu., N. Afr.—Z. Palitirus, Wille Pa- 

lurus Spina-Christi.-—Z. Spina-Christi, Willd. Small prickly 
tree: lvs. oval to oblong, crenulate, glabrous or pubescent on 
the veins beneath: fls. in axillary clusters; pedicels tomeutose: 
fr. ovoid-globose, red. N. Afr. W. Asia. This species is sup- 
posed by some to have fnrnished Christ's crown ef thorns; see 

also Paliurus Spina-Christi. 
Z. Parrui, Torr. Belongs to the genus Condalia, which is 

easily distingnished by not having spiny stipules but the 
branchlets transformed into slender thorns and by ifs entire, 
usually penninerved Ivws.—Z. Parryi, Weherb., a much 
branched, glabrous thorny shrub, 4-15 ft. high: lvs. elliptie to 
obovate, obtuse, cnnente at the base, 14-% in. long: fls. slender 
pedieeled, in sessile clusters: fr. ovoid, 46 in. long Calif. 
This plant was once offered by a collector of native plants, but 
it is probably not in the trade now. ALrrep REHDER. 

L 

ZYGADENUS (Greek, yoke and gland, some ot the 
species having two glands in the base of the perianth). 
Liliaceew, As outlined by Bentham & Hooker, the genus 
has 12 species, one of which is Siberian and the re- 
mainder North American and Mexican. This disposi- 
tion includes Amianthium in Zygadenus, but most au- 
thors do not unite the two. They are smooth, rhizom- 
atous or bulbous plants, with simple erect stems bear- 
ing a raceme or panicle of white, yellowish or greenish 
flowers; Ivs. mostly crowded at the base of the flower- 
stem, long-linear. The fls. are perfect or polygamous, 
the segments many-nerved and often adnate to the base 
of the ovary, the parts withering and persistent; sta 
mens 6; capsule 3-loculed, the locules in fruit separate 
at the top or for their entire length. 

The species of Zygadenus are little known in ecultiva- 
tion. They are sometimes recommended for the wild 
garden, where they thrive in wet or boggy places. In- 
creased by division; also rarely by seeds. Some of the 
species have poisonous bulbs, rhizomes and foliage. 

ZYGOPETALUM 

Monographed by Watson, Proc. Amer. Acad. Arts & 
Sei. 14:278 (1879). 

A. Locules of thecapsule dehiscing tothe base: stamens 
free from perianth-segments: glands usually 1 or 
2 in the base of the perianth. Zygadenus proper. 

B. Glands large, covering nearly the whole base of the 
periunth segments: bulb tunicated. 

co. Fls. usually perfect, rather large. 

élegans, Pursh (7%. glaieus, Nutt. Helonias glabér- 
vima, Ker.). Three ft. or less tall, the lvs. Min. or less 
broad and very glaucous: bracts purplish: fis. greenish, 
in simple or sparingly branched racemes, the segments 
broad and less than !gin. long, coherent to the ovary, 
the fl. opening about Yein. across. Across the continent 

from New Brunswick and south to New Mexico. B.M. 
1680. B.R. 24:67. 

Frémontii, Torr. Lvs. an inch or less broad, less 
glaucous than the above: bracts green: fis. usually 
larger, rotate, the segments free from the ovary. Cali- 
fornia, from San Diego north, in the Coast Range.— 
One of the “Soup plants.” Said to be the best of the 
genus for cultivation. 

Niuttallii, Gray. Lvs. from %4-*, in. wide, scarcely 
glaucous, light green: bracts scurious: fis in. across, 
in a simple or branched raceme, the segments tree from 
the ovary. Kans. to Colo. and Texas. 

cc. Fils. polygamous, small, 

venenosus, Wats. Slender, 2 ft. or less tall: lvs. very 
narrow (14 in. or less), scabrous, not glaucous, the stem- 
lvs. not sheathing: bracts narrow arious: fls. in a 
short simple raceme, the perianth free from the ovary, 
the segments 14 in. or less long, triangular-ovate to 
elliptic, short-clawed. 8. Dakota to California.—Bulb 
poisonous. 

paniculatus, Wats. Usually stouter, the lvs. broader 
and sheathing: raceme compound: perianth-segments 
deltoid, acute, short-clawed. Saskatchewan to Calif.— 
Bulb poisonous. 

BB. Glands very obscure: bulb somewhat fibrous, 
narrow, 

leimanthoides, Gray. Stem slender and leafy, 4 ft. or 
less tall: lws. 4, in. or less wide, green on both sides: 
racemes panicled: fls. about +, in. across, the segments 
oblong, not clawed. N. J. to Ga. 

AA. Locules dehiscing only above the middle: stamens 
inserted on the perianth-seqments: glands none: 
bulbous. 

muscitéxicum, Regel (Helinias lieta, Ker. Amidn- 
thinm muscetdricum, Gray. Chrospérmamuscatéricum, 
Kuntze). FLy-pors Slender, 4 ft. or less tall: Lvs. 
rather short, the basal ones varying from \4 in. to over 
1 in. broad, not glaucous: racemes simple: fls. about 
1, in. across, the segments ovate-oblong and obtuse. 
New York to Fla. and Ark. B.M. 803, 1540. L.B.C. 
10:998. Gn. 57, p. 160.—Bulb and herbage poisonous. 
A fly poison has been made from the bulb. L.E.B. 

ZYGIA. Sce Albi a. 

ZYGOPETALUM (name referring to the united flower 
parts). Orchiddcew, Plants with numerous distichous 
Ivs. sheathing a short stem which usually becomes 
thickened into a pseudobulb: lvs. membranaceous, ve- 
nose or plicate: fls. solitary or in racemes, showy: 
sepals and petals nearly alike in form and color, often 
united to each other at the base, the lateral sepals form- 
ing a mentum with the foot of the column; labellum 
with the lateral lobes searcely prominent, middle lobe 
broad and plane, spreading, or recurved at the apex, 
with a prominent fleshy crest on the dise: column in- 
curved, wingless or with small wings; pollinia 4, not 
appendiculate. Includes Bollea, Huntleya, Warezewic- 
zella and Batemannia, which are often separated as 

distinct genera. HEINRICH HASSELBRING. 
Zygopetalum is a genus of mostly epiphytal orchids, 

of easy culture. The Z. Mackaii group grow well un 
der pot culture. One or two species with creeping rhi- 
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zomes, like Z. marillare, thrive best on sections of tree 
fern, osmunda vhizome or in baskets. A good compost 
eousists of equal parts of chopped sod, peat. tiber and 
sphagnum moss, well mixed and interspersed with 
pieces of roagh chareoal, about one-half of the pot 

space being devoted to clean drainage material  Atter 
distributing the roots, the compost should be worked in 
carefully but not too firmly about them, leaving the 
base of the plant even with, or just above, the rim of 
the pot. Repotting should be done when the plants 
show new root action, The temperature should range 
about GOS F. by night and 65° to TOS by day in winter, 
and in summer as low as possible, with free ventilation 
during inelement weather. A cool, light location in the 
eattleya department is favorable, The compost should 
be kept ina moist condition at all times. The plants 
are propagated by cutting through the rhizome between 
the old pseudobulbs at a good eye, potting up the parts 
and removing them to a rather higher temperature un- 
til they start into new growth. 

The Batemannia, Peseatoria and Warezewiezella 
groups are very similar in habit of growth, and all 
thrive well in orchid baskets suspended from the roof 

of the odontoglossum or coolhouse, in a compost con- 

sisting almost entirely of chopped live sphagnum, 
freely interspersed with rough pieces of charcoal. Au- 
tumn is the best time to rebasket the plants, as they 
suffer during the warm weather if disturbed at the 
roots during spring. They need a shaded location, a 
moist atmosphere and a liberal supply of water at the 
roots at all seasons. Never allow them to remain dry, 

as they have no resting season. 
The Bollea gronp is elosely allied and requires the 

same general culture but needs 5° F, higher tempera- 
ture during the winter season. 

The Promena®a group comprises a few small-growing 
species, all good subjeets for the cool department. 
They grow best suspended from the roof in small bas- 
kets or perforated pans in a mixture of peat fiber and 
chopped sphagnum with a liberal supply of water and 
good drainage. RM. Geev. 
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Patini, 10 
rostratum, 1 
Sedeni, 7 
violaceum. > 
Wendlaudi, 14 

Burtii, 12 Gautierl, 3. 
celeste, 9. intermedinm, 6 
eeruleun, Lalindei, 11 
erjuitum, 5 Mack eg 
discolor, 13 maxillure, 4. 

Lay 2. 

A. Scape tall, several-fld. 
B. Anther long-rostrute............ 1. rostratum 

BB. Anther not rostrute ....... 
c. Petals spotted or blotched, 

vp. Lubellum glabrous.......... 2. Mackaii 
3. Gautieri 
+. maxillare 

Dds Babel Pubesee wl sacs a 0% 5. crinitum 
6. intermedium 

Petals unitormly colored. ..... 7. Sedeni 
AA. ape shorter than the lus., 1-fld 

B. Column hood-like, arching over 

the crest. 

c. Fis, deep violet ..... ..,... 8 violaceum 
COs, Blse ViOleE purple ni Sa Spee ye celeste 

CCC. INTs. OSE COLOTEM jie sc83 pig e a 0. Patini 
1l. Lalindei 

BB. Column not hood-like. 
G Pus. brown, spotted. ..ceccaaie 12. Burtii 

ce. Fils. white or greenish white...13. discolor 
14. Wendlandi 

1. rostratum, Hook. Pseudobulbs oblong, compressed : 

Ivs. lanceolate, 5 in. long: scapes 4 in. long, be ring 

1-3 fis.: sepals and petals linear-lanceolate, greenish 

brown. wavy, 2-3 in. long; labellum about as long as 

the petals, subrotund, with reflexed margins, pure white 

with few radiating lines near the base: column wings 

rounded, sharply serrate on the upper margin: anther 

with a long beak surmounting the column, May, June, 

Oct: Giwian's, BNE<2819,. Js 1. 287. ALR Os 

2°. Mackaii, Hook. Fig. 2799. Pseudobulbs large, 

ovate: Ivs. many, linear-lanceolate, 1 ft. long: seape 

18 in. long, bearing 5 or 6 large Us.: sepals and petals 
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dingy yellowish green, with blotches of purple on the 
inside, lanceolat acute, ereet, spreading, all united 

toward the ba labelluim large, rounded, ehiarginate, 
white with radiating vein-like deep blue lines, glabrous. 
Brazil. B.M. 27 BR. 1721433 (as Bulophia Mack 
aiana), P.M. 3: Ti JBeGs AP664s J La: e205. 
—This is distinguished from Z. intermedi aud Z. 
crinitian by its smooth labellum and narrower Ivs. 
ae superbum, grandiflorum, majus are also adver- 
tises 

3. Gautieri, Lem.  Pseudobulbs oblong suleate, 4 in. 
high: seape 2-3-fld.: fis. Sin. across; sepals and petals 

green blotched with brown; labellum broadly reniform, 
deep purple at the white in front, 
nearly all deep purple with a darker crest. Autumn. 
Brazil. 1.H.14:585. Gn. 49:1053.—The Ivs. are fascicu- 
lute, narrowly oblong, keeled, 12-16 in. long: inflores- 

eence shorter than the lys. ; 

4. maxillare, Lodd. Pseudobulbs 2 in. long: lvs. 
lanceolate, 1 ft. long: scape 9 in. long, 6-8 fld.: fs. 1. 
in across; sepals and petals ovate-oblonyg, acute, green, 
with transverse brown blotehes; labellaum horizontal, 
purple, with avery large, glossy-purple, notched horse- 

hbase, sometimes 

shoe-shaped crest, middle 
lobe roundish, waved, and 
obsenrely lobed. Winter. 

i B.M. 3686, , 
Jody Te 

P.M. 4:271.— Distinguished 
by its small fls. and very 
large crest 

2799. Zygopetalum 

Mackaii (» 14) 

Habit 
linear-laneceolate: fs. on 

5. erivuitum, Lodd. ot Z. intermediums Ie. 

broadly : long, stout 

sepals and petals in. long, oblong-lanceolate 

with rather few brown bletehes: labellum 2 in. across, 

spreading, wavy scarcely emarginate, white with purple 

B) 

veins radiating from the thiek crest, dise hairy, . 

at various times. Brazil. L.B.C. 17:16: B.M. 2402 

(as Z. Maekaii, var. crinitim).—This has fewer brown 

blotches on the sepals and petals than Z. futermedinu, 

There are varieties with pink, blue, or almost colorless 

veins on the labellum. Var. eertleum, Hort., has the 

vines deep vivid blue. 



2016 

6. intermédium, Lodd. Lvs. ensiform, 1% ft. long, 
llg in. wide: scape longer than the lvs., bearing 5-6 
tis. each nearly 3 in. across: sepals and petals oblong, 
acute, green with large, confluent blotches of brown; 
labellum rotund, narrowed at the base, deeply 2-lobed 
in front, pubescent, bluish white with radiating broken 
lines of purplish blue; column green and white. Fs. 
in winter, remaining in perfection about two months. 
Brazil. R.H. 1873:190 (as Z. Rivieri).— Plants of Z. 
Mackaii are often cultivated under this name. 

7. Sédeni, Reichb. f. Plants strong, with the scape 
about us long as the lvs. and bearing several fls.: sepals 
and petals deep purple-brown, bordered with green; 
labellum pale purple in front, becoming deep purple 
toward the base. F.M. 1880:417.—A garden hybrid 
raised by Veitch. 

8. violaceum, Reichb. f. (Mvintleya violdcea, Lindl.). 
Fig. 2800. Lys. as in Z. Lalindei: tls, on nodding 
scapes 4-6 in. long, deep violet; sepals and petals ovate 
revolute, tipped with yellowish green; labellum ovate, 
cordate, crest of thick ridges covered by the arching 
column. Guiana. F.S. 7:678. P.M. 8:1. 

9. celéste, Reichb. f. (Bollea celéstis, Reichb. f.). 
Lys. 6-10 on a shoot, oblong-lanceolate, 6 in. long, 2 in. 
broad, with 6 paler sheaths 3-4 in. long: fils. solitary, on 
stout peduncles 6 in, in length; sepals broad, violet- 
purple, darker toward the top and margined with yellow 
at the tip, the lateral pair larger; petals like the dorsal 
sepal but paler; labellum short-clawed, ovate, deeply 
cordate, margins recurved and tip revolute, deep violet 
with yellowish margins and a thick yellow crest. Fls. 
freely in summer. Columbia. B.M. 6458. Gn. 31, p. 
121; 49:1072. 

10. Paétini, Reichb. f. (Bollea Prtini, Reichb. f.). 
Lvs. linear-oblong: fis. large, rose-colored, paler than 
those of Z. Lalindei; sepals oblong attenuate, wavy, 
the lower half of the lateral pair darker; petals trian- 
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gular-oblong, undulate; labellum triangular hastate at 
the base, yelluw, tip revolute; column pink, covering 
the thick yellow crest. Colombia. F.M. 1875:147. G.C. 
EL. 329. 

1l. Lalindei, Reichb. f. (Bollea Lalindei, Reichb. f.). 
Lys. elliptic-lanceolate, about 1 ft. long: peduncles 3 
in. long, with solitary fis. 224-3 in. broad: sepals ovate- 
oblong, recurved at the tips, rose-colored, with straw- 
colored tips; petals undulate-oblong, colored like the 
sepals or with white margins; labellum ovate-hastate, 
margins and tip recurved, golden yellow, dise with a 
semi-circular crest of thick, radiating lamelle: column 
broader than the disc, arched over it. Aug. Colombia. 
B.M. 6331.—Color of the flower varies to bright violet. 

12. Burtii, Benth. & Hook. (Batemdnnia Biirtii, 
Endr. & Reichb. f.). Lvs. elliptic-oblong, 10-14 in. 
long: fis. solitary, 3 in. across; sepals and petals 
broadly elliptic ovate, acute, reddish brown, spotted 
with yellow; labellum trowel-shaped, cordate, white at 
the base, apex brownish purple; crest pectinate. Costa 
Rica. B.M. 6003. F.M. 1874:101. Gn. 57, p. 309. 

13. discolor, Reichb. f. (Wdrrea discolor, Lindl. 
Warezewiezélla discolor, Reichb. f.). Lvs. narrowly 
lanceolate, jointed, 9 in. long: scapes |-tid., shorter 
than the lvs.: sepals spreading, lanceolate, white: 
petals shorter, ovate, white with a tinge of purple, half- 
spreading; labellum large, broadly obovate, somewhat 
convolute, white, changing to deep purple toward the 
disk, and having awhitish or yellowish crest. Central 
America. B.M. 4830. 

14, Wéndlandi, Reichb. f. ( Warezewiczélla Weénd- 
laundi, Hort.). Lys. tufted, lanceolate: fis. 4-5 in. across, 
solitary, on a seape 3-4 in. long; sepals and _ petals 
lanceolate, somewhat twisted, greenish white; labellum 
ovate, cordate, undulate, white, streaked and spotted 
with violet-purple: apex revolute, crest semi-circular, 
violet-purple. HEINRICH HASSELBRING. 

2800. Zygopetalum violaceum (xX 34). 
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