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IT is with some hesitation that the writer attempts a treatment
of a genus which in the past has been subject to so much difference
of opinion as has Amelanchier. His only excuse is that field and her-
barium studies covering in a general way a period of sixteen years,
but more especially of four years, have led him to conclusions in
regard to specific identity, relationship, and nomenclature which differ
rather widely from those generally accepted at present.

Between the years 1895 and 1898 the writer made a serious study of
the shad-bushes of Central New York with the expectation that the
results would be published at once; but on more extended study in
herbaria the classification based on the local work was found to accord
so poorly with what existed elsewhere that the idea of immediate
publication was given up. Recent field work in eastern Massachusetts
and also in Newfoundland, where the genus 1s especially well repre-
sented as to individuals, has revived interest in this problem, and much
of the writer’s spare time throughout the past year has been again
devoted to Amelanchier. During the summer of 1911, in company with
Prof. M. L.. Fernald and Mr. I£. B. Bartram, he collected in Newfound-
land about 132 numbers of Amelanchier. This material, together
with that in the Gray Herbarium, kindly placed at the writer’s disposal
by those in authority, and the material in the Herbarium of the New
England Botanical Club, has furnished the immediate basis for this
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paper. In addition, the writer has seen the material in the Herbarium
of the Missour1 Botanical Garden, the herbarium of the Philadelphia
Academy of Natural Science, the National Herbarium, the herbarium
of the New York Botanical Garden, and the herbarium of Cornell
University. The principal cause of most of the difficulty experienced
by students of .Imelanchier in the past in drawing specific lines, is to
be found undoubtedly in the wonderful variability which seems to
exist within the genus, a variability so extreme that rarely did it seem
possible to find two plants as much alike as specific identity in other
groups would demand. Indeed, if the sheets of any large collection
are sorted on any assumed basis, almost as many transitional sheets
will be found as sheets typical of the supposed species. For this
reason many taxonomists have been inclined to believe that no real
specific lines exist, at least so far as the eastern species are concerned.
Because of this wealth of form two courses have seemed possible; a
conservative treatment in which a very few species, sometimes only
one, may be recognized; or a radical one in which a great many species
are supposed to exist.

In attempting any treatment of the genus the first point to be de-
cided is the significance of this wealth of form. In the past it has
been usually interpreted as real variation, and, if such, we must admit
that to draw specific lines would be impossible. Recent activity
in the study of heredity has shown, however, that hybridization in
nature, especially in certain groups, 1s much more common than was
supposed. Moreover, the Mendelian theory has supplied a method
of testing supposed hybrids by growing the offspring through several
generations. DBy means of such tests it has been shown in many cases
that so-called intermediates are due to hvbridization. It has also
been shown that many so-called intermediates are really notinter-
mediates as far as the individual characters are concerned, but are
made up of the characters of the two parents combined according to
the law of combinations and permutations until all possible combina-
tions exist. The question may be legitimately raised, therefore, as to
whether the multitudinous forms in Amelanchier are hybrids, and, if
so, as to what are the true species.

The writer began the present study under the belief that the wealth
of form was due to true variation; but with more material at hand,
and especially in recent years since the possibility of hybridization
has been more in mind, a surprisingly great number of cases has been




1912]  Wiegand,— Amelanchier in eastern North America 119

found where characters plainly appear to have been recombined. So
frequent have these cases become that it seemed desirable to work
out a treatment of the genus based on the idea that the so-called
“Intermediates’” are hybrids. The present paper is a result of this
endeavor. The first and most difficult problem was to determine
what were the real species, and what the hybrids. At first too few
species were recognized, thus making necessary the interpretation
of some plants as hybrids in regions where at least one of the parents
was not known to exist. '

After several trials, however, the present treatment was settled
upon for the following reasons: because the groups of sheets repre-
senting each species obtained in this way seemed to be natural groups
the individuals in which differed not more from each other than do
individuals in species of other genera; because the range of each
species so obtained was a natural range, and not local; because most
intermediate specimens could be interpreted as recombining characters
of the true species; because all characters were accounted for, so
that supposed hybrids simply recombined old characters, and no new
characters appeared in these intermediates; and because the range
obtained was such that hybrids were not aceredited to regions in which
the parents did not exist. Unfortunately the time required to grow
plants of Amelanchier in order to test the hybrids, and the fact that
the writer is not conveniently located for such work, has made it
impossible to test the hybrids assumed to exist. This paper must,
therefore, be regarded as a provisional treatment based upon the
hypothesis that the products of hybridization within this genus are
extremely common. Indeed, such products of hybridization seem so
common that in every large herbarium thus far studied the number
of sheets to be considered of hybrid origin is about one-third of the
whole. This great number of hybrid forms may seem to some unduly
large when it is considered that Mendel ! and others have shown that,
In nature, there is a strong tendency for the gross mass of individuals
representing species and hybrids to return to the two specific forms.
It may seem that we are assuming unreasonably frequent crossing to
occur. Itis probable, however, that many forms which are the results
of hybridization come true to seed. That certain new forms thus
produced may come true to seed is not opposed to the Mendelian

I Mendel: — See Mendel’s Principles of Heredity, by Bateson, p. 58, 1902.
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theory of segregation as would at first seem to be the case. According
to the Mendelian theory, all unit characters tend to segregate with
successive generations produced from a hybrid, and to return to the
pure parent form, but this does not mean that this ultimately pure
character will necessarily be combined with another ultimately pure
character from the same parent. In many cases there will be a combi-
nation of an ultimately constant character of one parent with a simi-
larly constant character of the other parent so that all the resulting
offspring in succeeding generations will be alike and will possess both
of these characters. As the ordinary expression goes, it will be a
permanent hybrid, and thus a new race will be established. Whether
we should attempt to distinguish all of these new races by names, or
simply refer to them as hybrids of “so and so” in which “such and
such” characters of each parent are represented, is an open question.
Considering the uncertainty, without culture, as to whether the
various supposed hybrids breed true or not, it has seemed to the
writer greatly in the interest of clearness to refrain from giving them
names.

Thus the present treatment will still be disappointing to those who,
like most of us, would like to be able to refer every specimen to a
definite category. The writer believes, however, that this may be
more nearly accomplished under the present treatment than under
any other method of treating Amelanchier of which he is aware. We
now have eight well defined categories bearing specific names. Other
specimens which do not fall into these may be definitely labeled as
hybrids ' between some two of these parents. If the hybrids were
described as species, a very large number of categories would be
required to represent the various Mendelian combinations, and thus
these categories themselves would differ from each other to such a
slight degree as to render the classification unusable in actual practice.
Amelanchier, like Rubus, 1s a group in which it will never be possible
to have the clearly cut condition found in so many genera where speci-
mens will fall easily into one or another specific category.

1 The word hybrid is here used in a sense, common in taxonomy, but differing
from that adopted by the modern plant breeders. It signifles any individual which
is the result of crossing and which presents some of the traits of one parent side
by side with some traits of the other parent. It may or may not breed true. The
Mendelian students, on the other hand, use the term hybrid to denote an individual
of the Dr group, which will not breed true but which will segregate in successive
generations.
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Incidentally 1t may be interesting to note here that some relation
seems to exist between the frequency of crossing and the disturbance of
natural conditions. Hybrids of both Amelanchier and Rubus seem
more abundant in places where recent fires or recent clearing of the
land have disturbed the equilibrium of nature. The frequently dug-
over railroad embankment is an especially favorable locality for such
hybrids in Rubus.

If it 1s difficult to determine what are species and what are not
species in the genus Amelanchier, 1t is no less difficult to determine
what names should be applied to the species recognized. Synonymy
here is very extensive and very much involved. Itis complicated by
the fact that many of the species of the earlier authors were un-
doubtedly aggregates, and also by the fact that several specific names
were based upon material from European gardens unlike any species
now known to grow in the wild state. There 1s also some reason to
believe that a few names were based upon hybrid specimens. It must
be understood, therefore, that the nomenclature of the group, even
after the present attempt to straighten it out, is still in an unsatis-
factory state. The old types especially, if in existence, must be criti-
cally studied from the standpoint of the present treatment. A very
serious attempt has here been made to interpret the older specific
names: but, when that has seemed impossible, so that the retention
of the name would demand an arbitrary application, thus creating
a “permanent source of confusion and error,” ! the name has been
dropped.

The first name to be considered in connection with Amelanchuer
in eastern North America is the Mespilus canadensis of Linnaeus.”
The original description is very brief and reads: “ MESPILUS inermis,
foliis ovato-oblongis glabris serratis, caule inermi.— Mespilus inermas,
foliis subtus glabris obverse-ovatis. Gron. wvirg. 54. Habital In
Virginia, Canada.” The reference in Gronovius reads as cited with
the additional statement: “ Frutex Mespilo affinis humilis, non ramosus
nec aculeatus, foliis alternis subrotundis, eleganter serratis, & ad
apicem rotundis, . . . .Clayt. n. 60 & 295.” In the Systema Veg. ed. 13
(p. 388, 1774) Linnaeus says:— “M. inermis, fol. ovato-oblongis
glabris serratis acutiusculis. Tenera lanata; adultior nuda. Racemr

I Internat. Rules Bot. Nom., Art. 51, sect. 4.
2 Sp. Pl.,, ed. 1, p. 478 (1753).
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elongati.”  The citation from Gronovius, it would seem, can apply
only to one or both of the two shrubby species growing in Virginia,
both of which have rather blunt leaves and fine teeth, namely Ame-
lanchier oblongifolia or A. stolonifera. Although “foliis subrotundatis”
would seem to refer to A. stolonifera, a small-leaved plant of 1. ob-
longifolia might have been at hand. The writer is indebted to Miss
Alice Eastwood for a search among Clayton’s plants in the British
Museum, but these numbers could not be found. The reference
seems, therefore, of little value in determining the Linnean type.
The words “foliis ovato-oblongis” in the original description suggest
quite another plant from that suggested by the Gronovian reference,
and the words “ovato-oblongis ... serratis acutiusculis, racemi
elongati” in the Systema still further suggest one of the arborescent
species. That the hairy one of these two tree forms (A. canadensis,
var. tomentula Sarg.), not the smooth one, was intended is made plain
by the words “tenera lanata.” The writer is also indebted to Miss
Eastwood for a comparison of material representing our various East-
American species with the only existing specimen labeled Mespilus
canadensis in the Linnean Herbarium. Quite unprejudiced by pre-
vious knowledge of the case, she reports that the Linnean specimen
1s more like material numbered IIT by the writer which was taken from
a specimen of the hairy arborescent form; thus the Linnean descrip-
tions and the specimen suggest the same plant. The writer feels,
therefore, that the type of Linnaeus’ M. canadensis is reasonably well
determined to be what has recently passed as Amelanchier canadensis,
var. tomentula. This Linnean conception of A. canadensis was indeed
quite generally followed by nearly all of the earlier writers, except
Bigelow, in the various genera under which it was placed. Linnaeus,
the younger, in 1781 (Suppl. p. 255), substituted the name Pyrus
Botryapium, adding to the description the words “ Arbor. .. Folia. . .
juniora tomentosa. .. Petala lineari-lanceolata. . .,”” thus making still
more definite the conception of the arborescent hairy form. Only
the description of the fruit as blue-black, juicy, sweet and pleasant
1s at variance with this interpretation. This (that Linnaeus meant
the tree with pubescent leaves) was also the interpretation of Torrey &
Gray in the Flora of North America (but not always that of Torrey,
as shown by specimens in the Torrey Herb. which are mostly A.
laevis). In the early editions of Gray’s Manual, however, there seems
to have been a tendency, while retaining the name A. canadensis for
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the form which is woolly when young, to apply the term “ var. Botrya-
pium”’ to a form with “leaves soon smooth.” This is exactly opposite
to the view recently held. A definite transfer of the name canadensis
to the arborescent smooth species seems to have first taken place 1n
the sixth edition of Gray’s Manual. Since then this latter interpre-
tation has been quite generally followed.

Amelanchier canadensis as interpreted by the writer seems to be
the more common arborescent species in the Middle and Southern
States, and, since this region furnished much material to the earher
botanists, it is not surprising that this species has an extensive
synonymy. The writer has been unable to attribute any of the
numerous published names to our smooth species, which 1s more
common in the north, since each description states explicitly that
the leaves were hairy when young. This smooth species is, there-
fore, here given the new name A. laews.

Greater difficulty is experienced in the determination of names
applicable to the shrubby species of Amelanchier. The shrubby and
arborescent species were not clearly distinguished by the early authors,
and in many cases the descriptions were so worded as to include both.
Two names appear in the early synonymy of Amelanchier which have
since been variously applied to different shrubby or even arborescent
species. These are the Crataequs spicata of Lamarck,' and the Pyrus
ovalis of Willdenow.2 Both were described from garden material.
The C. spicata was based on plants growing in the Jardin du Roi,
and the P. ovalis on plants in the Berlin Garden. Plants have since
been growing in the Berlin Garden, specimens from which have been
from time to time sent out in exsiccati as Amelanchier ovalis or A.
spicata (E. Koehne — Herb. Dend. No. 51 as A. spicata Hort. bot.
Berol.) Those who have seen these specimens and the type specimen
of Crataequs spicata, as well as specimens of our Eastern American
stoloniferous fine-toothed Amelanchier agree that they all appear to
be one and the same thing. Flowers and leaves in the exsiccati match
those of this stoloniferous species as well as one could wish, as do also
the flowers and leaves in the original descriptions. The original
description of C. spicata, however, gives the height of the plant as
from two to three times that of the native European species of Ame-

1 Encye., i, p. 84 (1783).
2 Berlin Baumaz., ed. 1, p. 259 (1796).
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lanchier, which, figured out, would mean about2-5m. Willdenow gives
the height as 2-2.5 m. In addition, Mr. Alfred Rehder has stated
to the writer that the plant in European gardens commonly passing
under the name A. ovalis 1s not low and stoloniferous but tall and fasti-
giate. It seems very reasonable to believe therefore that the plant
imported at that early period and propagated in the European gardens
was a constant form, of hybrid origin, in which the leaf- and flower-
characters of A. stolonifera were combined with the habit of A. oblongi-
folia. For this reason both of these names have been considered
as invalid for any species described in this paper.

Another name which has recently been taken up for an apparently
artificial group of forms belonging to various species and including
hybrids, 1s the Amelanchier intermedia of Spach.! This, also, was
described from garden material (“ .. .n’est pas rare dans les jardins.
Elle est sans doute originaire de I’Amerique septentrionale’’). The
original description, which is lengthy, suggests the arborescent hairy
species; ...les jeunes (feuilles) laineuse. ..Lanieres calicinales. . .
réfléchies apreés anthese,...Petit arbre. Rameaux divariqués. ..
Pétales longs d’environ 6 lignes. . .,”" although the description of the
leaf and of the form of the sepals is not very good for that species.
In the Gray Herbarium, however, there is a specimen named A.
intermedia by Spach himself. This is a sprig of flowering material
and hence imperfect. The hypanthium is rather large for A. cana-
densis, and the sepals, though abruptly reflexed, are mostly longer
and narrower than would be normal for that species. In one flower
however there is a suggestion of the broad sepals of A. canadensis.
Both the acute leaves and reflexed sepals exclude A. oblongifolia.
The specimen should be interpreted, probably, as either an extreme
form of A. canadensis or a hybrid of that species with A. laevis.

If we begin now with the shrubby species with coarse teeth we find
that in 1803 Michaux described a Mespilus canadensis v rotundifolia;®
“arborescens; foliis sub-orbiculata-ovalibus, utrinque rotundatis.—
in Canada.” The identity of this variety of Michaux has long been
in doubt, and the name has been used by various authors for quite
different plants. The original description is exceedingly brief and
very indefinite. The word “arborescens” suggests something taller
than a shrub, but Michaux used the term “arborea’ on the same

I Hist. Veg. Phan., ii. p. 85 (1834).
2 Fl. Bor. Am., i. p. 291.
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page for var. cordata, and “fruticosa™ for var. oligocarpa, so that
“ arborescens’”’ might signify a high shrub. The writer has had access
to a photograph made by Prof. Fernald of the Michaux type specimen
in the Michaux herbarium (Mus. Hist. Nat. Paris) which, though not
conclusive, seems more like the large-flowered, coarse-toothed species
than any other; and this interpretation seems to have been that
reached by other recent botanists who have studied the type. The
Michaux variety was raised to specific rank and transferred to Ame-
lanchier by Roemer ! in 1847. Unfortunately in 1814 Pursh described
a Pyrus sanguinea.? There has always been doubt as to the 1dentity
of this plant; and, so far as known, no specimen 1Is in existence.
Pursh cites as the only synonym the M. canadensis v rotundifolia
of Michaux, but he further says “tenuissime serratis...A small
tree. . berries red...” which are not the characters of Michaux’s
plant. Moreover the locality is given as, “In (Canada and on the
banks of the Columbia.” Since that time attempts have been made
to apply Pursh’s name, but in a most diverse manner (see Lindley
in Bot. Register t. 1171, and Loudon, Arb. et Fruct. p. 875). Evi-
dently Pursh confused at least two plants, and evidently the only
thing definite in connection with the Pursh name is the Michaux
synonym, but that is definite and the name need not be a source of
confusion: therefore the writer is inclined to beleve, with Dr. Britton,
that Pursh’s specific name should be retained for Michaux’s plant.
Even if Pursh’s name is not used, the name rotundifolia cannot be used
as a specific name for our plant, as it is an earlier valid name for the
native European species.’

The dwarf stoloniferous species with coarsely toothed leaves seems
never to have been definitely recognized. In literature and in the
herbarium it has been confused, sometimes with the species here called
Amelanchier sanguinea, and sometimes with that here called A.
stolonifera. The description of Blanchard’s A. erecta* at first glance

1 Fam. Nat. Syst. Rosif., p. 146.

2 Fl. Am. Sept., p. 340,

3 There is said to be a specimen of ‘‘* A. alnifolia,” which went through Pursh's
hands, in the Lewis and Clark set at the Philadelphia Academy of Natural Science.
If so, this may have given rise to the entry in Pursh’s flora of the Columbia River
locality. But since the specimen is reported not to have been named by Pursh, and
since there is no reference in the Flora to this specimen, it is simply an inference that
this specimen represents the Pyrus sanguinea of Pursh’s Flora. (See Robinson &
Greenman. in Thos. Meehan, Proc. Acad. Nat. Sc. Philadelphia, Jan., 1898).

¢ Torreva, vii. p. 101.
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suggests this species; especially that part in which the flowers are
described as small, in close stocky racemes, with short stocky calyx-
lobes which are “reflexed-curled,” and in which the plant i1s said to
grow in colonies forming a thick hedge. The teeth of the leaves are
described as coarse, which would indicate that it belonged to the
present group. In reply to a letter in regard to the type, Blanchard
writes that the specimens distributed by him may be taken as typical.
The Blanchard specimens named A. erecta in the Gray Herbarium
are quite diverse, both as to size of flowers and venation of the leaves,
as well as to other details of general appearance. None of them from
Vermont, the type region, have exactly the same leaf and inflores-
cence as our specimens of the dwarf species from elsewhere. The
broadly oval, coarsely toothed leaves, mentioned in the description
and seen in the specimens, suggest A. sanguinea, as do also the long
pedicels and moderately long sepals. Except in one specimen, the
petals also are somewhat longer than is typical of our species. The
more 1rregular veins of Blanchard’s plants suggest A. stolonifera or
A. laevis, while the small flowers also suggest A. stolonifera. The
height given (4-12 ft.) is greater than is to be found among typical
plants of the present species farther westward. If Blanchard’s North
Westminster plants were of this species, they would extend the eastern
range shghtly, since we have no other specimens from east of Troy,
New York, and northern Lake Champlain. All things considered,
therefore, the name A. erecta seems of too questionable application
to warrant its adoption for our plant. It is thus desirable to give the
species a new name, and A. humilis has been chosen because of the
low dwarf habit of the shrub.

In 1818 Nuttall ! described Aronia alnifolia with a range given as
from Ft. Mandan to the Andes, but otherwise no definite locality was
cited. The description calls for a small leaf, rounded and toothed
near the summit, somewhat acute at the base, and smooth at maturity.
This might apply to a small leaved specimen of what is here called
Amelanchier florida, but the leaves in that species are almost never
acute at the base. It might, also, be one of several of the small-
leaved western species recently segregated by Greene and others.
In the Torrey herbarium there is a small fragment bearing four leaves
and a bud, which bears the label, in Nuttall’'s hand. “Amelanchier

1 Gen. Am. i. p. 3086.












































































































