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Springy banks and margins of rills coming down the steep slopes on
the south side of the river are bordered by a Cardamine, differing
at once from the ubiquitous C. pensylvanica in 1ts petiolulate
rounded leaflets: C. flexuosa With., a beatiful European species new
to North America. Along the river at the foot of Hannah’s Head,
on the ledges where we landed, the European Secrophularia nodosa
[.. grew from the crevices and, higher up, above the wooded base
of the hill, it grew in many rock-crevices. This was good enough!

(T'o be continued)

ASTER PANICULATUS AND SOME OF ITS RELATIVES!
K. M. WIEGAND

IN a recent paper in this journal the writer® presented the results
of some studies relating to Aster lateriflorus and 1ts allies. The present
paper 1s intended to record further studies of the white asters, par-
ticularly of those species centering around A. paniculatus Lam. In
general this group differs from A. lateriflorus in the more paniculate,
generally non-secund type of inflorescence, more scabrous-ciliate and
more rigid rameal leaves, and the usually firmer leaves of the stem.
One species of the previous paper, A. ontarionis, seems to lie between
A. lateriflorus and the A. paniculatus group, since, as in the latter
species, the heads are scarcely at all racemose while at the same time
it has softer rameal leaves and deeper corolla-lobes, thus suggesting
A. lateriflorus. likewise, another species, A. saxatilis, lies somewhat
between A. paniculatus and A. vimaneus. A. praealtus of the group
now under consideration often has distinctly racemose but not secund
heads.

A. panieulatus and 1ts relatives have given endless trouble to bota-
nists. One has only to note the numerous names borne by specimens
of the various species as they occur in herbaria. Dr. Gray was greatly
troubled by them, and his opinion of the white asters was quoted in
the previous paper.® In that paper the writer took the view that a
major difficulty with the group has been the failure to recognize

1 Published with aid of a grant to Ruopora from the National Academy of
Sciences.

? RHODORA XXxX. 161 (1928).

$ See also: Proc. Amer. Acad. xvii. 163 (1882).
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hybridity as an important element in the confusion. The present
studies have tended greatly to strengthen the view that hybridization
takes place frequently in the wild between many species of Asters,
especially in the group under study; and that most herbaria contain
an undue number of such specimens because collectors very generally
gather only aberrant forms of these common species. Plants inter-
preted as hybrids of A. paniculatus with A. lateriflorus, A. vimineus, A.
dumosus, A. missouriensis, A. puniceus, A. novi-belgir, A. cordifolius,
A. erwcordes, A. undulatus, A. laems, and A. pracaltus have been seen.
Of these, hybrids with 4. puniceus and A. lateriflorus are much the
most common. When these hybrids are eliminated, the remaining
specimens fall into natural groups. Some of these groups are distinct
and should therefore be regarded as species, while others grade into
one another and are of the category of varieties. Another factor
which makes the delimitation of groups difficult, even when the
hybrids are removed, 1s the plastic nature of some of the species with
regard to the environment. Changes in soil, shading, crowding, and
other conditions, often give rise to individuals of quite unique appear-
ance. Iield studies have furnished at least a partial understanding
of the himits of environmental influence.

The recognition of hybrid plants in the herbarium is not always
easy. If they could be grown and bred in the garden, their parentage
could often be determined, and with comparative ease. Fortunately,
however, the parentage does stand out clearly on some specimens.
Hybrid Asters are rarely exactly intermediate in all their characters.
Individual characters, however, are sometimes intermediate though
rarely exactly so. More often it would seem that these characters
do not blend but behave as units somewhat in Mendelian fashion,
being either present or absent as dominance or pure blood dictates,
the hybrids recombining in various ways the characters of the two
parents. In some hybrid specimens the characters are nearly all of
one parent so that only the trained specialist in the group will detect
the slight evidence of the inheritance of some one or two characters
from the other parent. Continued reviewing of the material 1s often
necessary before all the hybrid specimens in a collection are rightly
placed. The work of A. S. Pease! on A. tardiflorus 1s a good example
of the detail to be considered in each case, though now we know that
in addition to the characters used by him, venation and the details of

1 REODORA Xxix. 98 (1917).
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floret-structure must be given careful consideration. Sometimes,
however, two different sets of parents may, by the combination of
their characters, give so nearly the same appearance in the offspring,
that it is not possible to decide which were the true parents. There 1s
abundant opportunity for error in the determination of the parents
of hybrid herbarium specimens even with the most painstaking effort.
Accurate identification of the parents of hybrid Asters can be made
only when accompanied by careful field and genetical studies.

In identifying hybrids of A. paniculatus and A. puniceus attention
must be given to the color of stem, type of cauline hairs, length of
internodes, type of branching, shape of leaf-base, character of teeth,
prominence of the finer reticulum, rugose upper surface of leaf,
degree of scabrosity, type and size of rameal leaves, size of heads,
character of involucre as to width, texture and degree of divergence of
bracts, color and length of rays, and size of the lobes of the disk-
corolla. In the case of crosses between A. paniculatus and A. later:-
florus, the type of cauline pubescence, leaf-base and leaf-shape,
scabrosity, hairiness of midrib, type of branching of the plant, race-
mose heads, size of heads, type of involucre, number and length of
rays, and length of lobes of disk corolla are of importance. Nomen-
clature in this group of Asters is in a very unsatisfactory state. It 1s
not unusual in herbaria to find specimens of a single form bearing as
many as five different names. Some of this confusion is due to synon-
omy, and some to a poor understanding of the taxonomy of the group.
Even the monographer, however, is in difficulty. Many names pro-
posed by Lamarck, Aiton, Willdenow, Nees von Esenbeck, and others,
were based largely on plants long under cultivation in European
cardens. Exact records of the origin of this cultivated material were
for the most part lost, and the plants themselves seem to have changed
in character through variation or hybridity during their long period of
cultivation so as to be no longer identifiable with any form in the wild
state.! Tt seems necessary, therefore, to ignore many of these old
names as unidentifiable. Specimens grown in European gardens
under some of the names proposed by these authors were obtained by
Dr. Gray many years ago, some of them collected even as early as
1820 or 1830, but for the most part they are unlike any strains now
known in America. The writer has had little opportunity to study
types abroad, and the nomenclature here used must be considered as

L See Gray: Proc. Amer. Acad. xvii. 163 (1882).
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In some cases provisional. The interpretation of Dr. Gray, who saw
some of the types, has been given weight wherever possible.

The study of this group of Asters as it occurs in the far west has not
been as thorough, and the material seen has not been as complete as
in the case of the eastern forms. In general, the present group is
distinguished in the west from other species which may resemble it
by the pubescent lines on the stems and branches, and generally
paniculate habit.

The material forming the basis of this study is that in the Gray Her-
barium and the herbarium of Cornell University. A part of the
material in the New England Botanical Club herbarium has also been
studied, and the material in the herbarium of the New York Botanical
Garden and the Philadelphia Academy of Natural Sciences has
been superficially examined. About 1300 measurements were made
of involucre, ray-flowers, disk-flowers and other organs. It was found
In the course of this work, as in the study of A. lateriflorus, that many
of these measurements are of material aid in delineating groups, and
especially in detecting hybrids. They are useful also in the determina-
tion of the parents of these crosses. The abundant overlapping of
the measurements within such groups as 4. paniculatus and A.
praealtus has greatly strengthened the opinion that the varieties of
these species treated below are really varieties and not species.

KEY TO THE SPECIES AND VARIETIES STUDIED

. Veinlets forming a conspicuous reticulum of fine nearly iso-
diametric areolae; lateral primary veins usually wanting:
leaves subconaceous, with slightly revolute margins; ram-
eal leaves spreading in most varieties: involucral bracts
firm at base, of ten with loose spreading tips: spread of rays

(15) 1827 mm.: lobes of disk-corollas sgort 17 to 25 per
cent of the whole length of the limb.!

h. Involucral bracts little imbricated, the tlpS commonly not

plainly deltoid.. . .. e,
c. Leaves glabrous beneath, glabrous or seabrous-puberu-

lent above.. ... d.
d. Rameal leaves linear or linear-lanceolate or narrowly
elliptic-lanceolate, very acute... .. e.

e. Cauline and rameal leaves lanceolate to narrowly

elliptic-lanceolate, the primary rameal about 6-10
fimed a8 long a8 DPORI ;1 a8 555 a4 5 boh 555604 1. A. praealtus.

. Cauline and rameal leaves linear or nearly so, the

primary rameal about 11 times as long as broad.
Var. angustior.

1 T'he disk-corollas consist of tube and limb. The latter is composed of throat and
lobes.
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d. Rameal leaves, at least the ultimate, broadly elliptie-

lanceolate or oval, often obtuse................. Var. subasper.
¢. Leaves puberulent or scabrous on both surfaces: stems
IOLE DUBEEUIANE. .+ C 000 v o b iins 555 5805 wiok nsisnn Var. nebraskensis.

h. Involueral bracts conspicuously imbricated in 3 to 6 series
of different lengths.. . .. f.
f. Heads not racemose, rather scattered: rameal leaves lin-
ear-lanceolate, divaricate: involucral bracts in 3-4
N Y R T A U IR s S oG Var. (lericola.
f. Heads more crowded, usually more or less racemose on
the branches: rameal leaves short, about 1 em. long,
linear-oblong, crowded, more ascending: involucral
bract8 1N 4—0 Ser1eB.. « i <« v s oo carsvsssnssovess Var. imbricatior.
a. Veinlets not so evident or, if evident, with more irregular and
more oblong areolae: leaves more succulent or membran-
ous; the rameal usually flat, ascending or spreading: involu-
cral bracts scarcely firm, sometimes thick, usually mem-
branous, the tips rarely spreading.. . .. q.
g. Plant paniculate, often bushy, up to 2 m. high: in-
voluere of rather narrow and thin or succulent
bracts: upper leaves little or much reduced; cauline
leaves scarcely or but slightly clasping, the midrib

single or nearly so (see no. | h.
h. Heads of medium size: involucre (4) 4.5-8 mm. high:
spread of rays 12-25 mm.. . .. )

1. Corolla-lobes 19 to 36 per cent. of whole length of
limb: involueral bracts subequal and the outer
often herbaceous and loose or spreading, rarely
much imbricated: leaves rather firm, at least
the upper not narrowed at base: veins, except
midrib, obscure.. . .. b 2
7. Plant bushy, paniculate: heads numerous: in-
voluere 5.5-7.5 mm. high: ray-corollas 8-12
mm. long: leaves linear or narrowly lanceo-
late; the rameal much reduced, scarcely or
but shghtiy ClaBPIDE: ; « < v sk 4 s vs 003 2. A. coerulescens
7. Plant less bushy and more corymbose-panicu-
late: heads somewhat larger and fuller: in-
voluere 7-8 mm. high: ray-corollas 13-16 mm.
long: leaves slightly broader; the rameal
little reduced, more clasping............. Var. Wootonaia.
1. Corolla-lobes 30 to 45 per cent. of the length of the
limb: involueral bracts unequal and imbri-
cated: leaves less firm and often more veiny,
nearly all narrowed at base.. .. k.
k. Leaves linear or nearly so, 12 times as long as
BEOR OP SONROE. . 7 . 5 s i b w953 3. A. paniculalus.
k. Leaves lanceolate, less than 12 times as long as
r T R O, i e S e e O Var. simplex.
h. Heads smaller: involuecre 3.3-4.5 mm. high (rarely
5 mm. in no. 4): spread of rays 10-16 mm.: lobes
of disk-corollas 30 to 45 per cent. of length of
limb.. . .. (.
[. Heads loosely paniculate, rather few: rameal
leaves soft, scarcely sharp-pointed: plant
small for the group, 1.5-6 dm. high: leaves 3-10
em. long, rather soft. usually entire: north-
T - Y PRI i SO st T S G 4. A. saxalilis.
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[. Heads subracemose on the branches, very numer-
ous on well developed plants: rameal leaves
very numerous, rather firm and sharp-pointed:
plant coarser, up to 1.5 m. high: leaves firmer,
often 15 em. long, often serrate: central-
U7 g AN o ST AT W - T T 5. A. interior.
g. Plant with a rather small subcorymbose panicle, rarely
over 8 dm. high: involucre of firmer and often
broader, more imbricated bracts often with pale
midribs: upper leaves little reduced, generally
clasping; cauline leaves rather thick, slightly clasp-
ing, pale, often with whitish veins, midrib usually
doub?y or triply nerved: corolla-lobes 18 to 28 per
caltt, of Jenpih OF LD, © <o v v viviinrie ve s oosvsnma 6. A. laeterirens.

1. A. PRAEALTUS Poir. Encye. Suppl. 1. 493 (1810). A. salicifolius
Ait. Hort. Kew 111. 203 (1789) not Lam.?; Gray Synopt. FI1. N. A. 1%
188 (1884) and Rob. & Fern. in Gray, Man. ed. 7: 812 (1908), in part
the vars.; Britton & Brown Ill. FI. N. S. and Can. m. 377 (1898), in
part. A. rigidulus Dest. Cat. 122 (1815). A. obliguus Nees, Gen. et
Sp. Aster, 76 (1833). A. carneus T. & G. FI. N. A. 1. 133 (1841), in
part at least; Gray, Man. eds. 1 to 5 but doubtfully Nees, Synop. Ast.
27 (1818) and Gen. et Sp. Ast. 96 (1833). A. hesperius Gray, Synopt.
Fl. 12. 192 (1884), in small part.—Stems 4-18 dm. high, rarely higher,
glabrous below, pubescent in lines above, or the pubescence almost
completely encircling the stem, often brownish or purplish, densely
and paniculately branched in the upper part; branches ascending or
spreading, very leafy: leaves subcoriaceous, slightly revolute, glossy,
smooth, scabrous or scabrous-puberulent above and usually rugose,
glabrous beneath; margins entire, scabrous; veinlets conspicuously
reticulated especially beneath; primary veins from the simple midrib
not evident except in the largest leaves; areolae of the reticulum as
wide as long; cauline leaves lanceolate or elliptic-lanceolate, very
acute, mostly 7-13 em. long and 8-18 mm. wide; primary rameal
leaves narrowly lanceolate, very acute, 2-4.5 (6) em. long, 6 to 10
times as long as wide; ultimate rameal leaves similar but smaller:
heads of medium size (disk 6-10 mm. broad), numerous, racemose
toward ends of branches, forming a large broad panicle; the short
peduncles irregularly foliose-bracted: involucre 5-7 mm. high; bracts
firm, 1n 3—4 successively shorter series, none normally foliaceous but
sometimes with loose tips, oblong-lanceolate or linear-lanceolate,
0.6—-1 mm. wide, very acute, glabrous or sparingly erose-ciliate, pale
at margin and base, the slender green midrib narrowly rhombic-
dilated above: rays 20-35; the corollas 6-15 mm. long, 0.8-1.6 mm.
wide, bluish-purple, rarely white: disk-corollas narrowly funnel-form
or tubular; the erect or ascending lobes very short (0.5-0.9 mm. long),
only 17 to 25 per cent of the length of the whole limb: pappus-hairs
40-60, each 4.5-7 mm. long: achenes about 2 mm. long, more or less
hairy.—Low ground: Kentucky, Ohio and Michigan to Wisconsin (?),
Kansas, Arkansas, Texas, New Mexico, Arizona and northern Mexico;
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apparently fairly common in Illinois and adjacent states. Some
specimens examined: KENTUCKY: Short (2 specimens). Ownio: Riddell,
also Sullivant ('I'. & G. specimens). MicHiGaN: Detroit, 1900, 0. A.
Farwell, no. 871. Ixpraxa: Wells County, 1913, C. C. Deam, no.
14145. Truizors: J. Wolf, nos. 175, 188, 189, also £. Hall; Carlinville,
1890, W'. E. Andrews, no. 16; Ringwood, 1862, Vasey; Sidney, 1914,
A. S. Pease, no. 16335; Larchmound, 1914, R. Ridgway, no. 69;
Fountaindale, 1872, M. S. Bebb; Peoria, 1904, 1906, F. E. McDonald.
[owaA: Ames, 1877, J. C. Arthur. Missovrr: St. Louis, 1832, Drum-
mond; Dodson, 1906, B. F. Bush, no. 4151; Jackson County, 1893,
Bush, no. 159. ARKansas: F. L. Harvey, no. 29. Kansas: Atchison
County, 1895, . S. Hitchcock, no. 989.  Oxrranoma: Tulsa, 1913,
(G. . Stevens, no. 2977: Ifisher, 1913, Stevens, no. 2966. TEXAS:
Dallas, 1874, .J. Reverchon; Fredericksburg, 1850, . Thurber, no. 61.
Mexico: near Chihuahua, 1885, C. . Pringle, no. 288 in part, but
involucre peculiar. NeEw Mexico 7 1851, C. Wright. ARIZONA:
near Ft. Huachuca, 1882, Lemmon, no. 2906 (not quite typical,
labelled ** .lster hesperius n. sp.” by Gray); Wilgus Ranch, Chiricahua
Mts., 1907, .J. C. Blumer, no. 1774; Barbacamori, 1851, C. Wright, no.
1159 (possibly a hybrid; labelled * A hesperius n. sp.” by Gray).
One specimen is from Stony Brook, Jamaica Plain, MASSACHUSETTS
(1887, E. & C. . Faxon, no. 21), but this may have been introduced
there, as also may have been specimens labelled ** Georgia, P. V.
LeRoy” and “ Byram, N. J., Il. L. Fisher.”

The name adopted for this species by Torrey & Gray was .
carneus Nees. This name was used 1n the various editions of Gray’s
Manual up to and including the fifth, and was the one employed 1n
Wood’s Class-Book of Botany. In the Synoptical Flora, Dr. Gray
substituted the name A. salicifolius Ait. (Lam.?) since which time
this has been the accepted name. Lamarck’s A. salicifolius 1s, how-
ever, practically unidentifiable. Dr. Gray in his studies of types
abroad found no specimen so named by Lamarck and Prof. Lecomte
has stated to the writer that apparently no type specimen exists 1
the Lamarck herbarium. The original desceription does not strongly
suggest the present species. The leaves are described as “serrates,—
olabres et bordes de dents aigues un peu distants,”” while those of the
species 1n uestion are entire or nearly so. It would seem desirable to
drop the Lamarckian name as impossible of definition. In 1789 Aiton
proposed an A. salicifolius independently. An excellent photograph of
the type specimen in this case has been kindly supplied the writer by
Mr. Ramsbottom and it 1s clearly a photograph of the present species,
an interpretation supported by a few florets from the type which show
the short corolla-lobes and long throat characteristic of this species.



















































