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“YVERONICA” IN NORTH AND SOUTH AMERICA.
Francis W. PENNELL

TH1s study i1s the outgrowth of several attempts to revise our
knowledge of the species of “ Veronica” growing in different portions
of the Western Hemisphere. Whether in our own “Local Flora,”
in the Rocky Mountain or the Southeastern States, or in Colombia
and Ecuador, certain wide-ranging species were encountered, and the
effort to verify the nomenclature in many instances took the reviewer
into problems of the identity of Old World allies. On these accounts
1t has seemed best to consider in one study the plants of this group
in both North and South America, and also to include known natural-
1zed species.

Of all the tribes of the Serophulariaceae mentioned by von Wett-
stein 1n his great revision of the family in “ Die Natiirlichen Pflanzen-
familien,” that of the Digitaleae, to which Veronica is assigned, prob-
ably has least coherence. The plants at least should agree in having
the antero-lateral lobes of the corolla external in aestivation and in
not being parasites. I know of no offenders against the latter crite-
rion. But, because they possess not only posterior corolla-lobes
external but also form characteristic glands on the fruit or in the
leaves, I have recently transferred the two lowland Tropical genera
Capraria and Scoparia to the essentially Tropical tribe Gratioleae.
This restricts the Digitaleae to a more likely distribution through
the Temperate or Arctic zones and the cooler zones of Tropical
mountains. I can not further analyze the tribe here, except to say
that Digitalis itself, through possessing styles distinet at apex and a
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septicidally dehiscent capsule, has seemed so remote from the plants
which we are now considering that I have preferred to call these
Veroniceae.

By a close comparison of species and genera, laying emphasis
upon those characteristics which occur in correlation, the taxonomist
can go far toward giving us a dynamic view of the races of life on the
earth today. In this paper I shall try to group the species in accord
with what I believe has been a real evolutionary advance, but 1t
must be realized that few groups hold only old features unmodified,
while few contain wholly new ones, although fortunately new char-
acters do tend to appear in correlation. A growing knowledge of
what are generalized structures in the Scrophulariaceae makes me
believe this reconstruction safe. Fuller discussion of the phylogeny
of this family 1s reserved for a later paper.

Within the small limits of “Veronica,” as may be seen from the
keys below, we have certain more or less fundamental changes. A
septicidal dehiscence of the capsule, splitting along the line of car-
pel-union, is certainly primitive for the family. As might be expected
in a group so highly modified as “Veronica” (its complexity is shown
by the union of the posterior corolla-lobes, reduction of stamens to
two, the united stigmas, etc.), we fail to find this method of capsule-
dehiscence, but we do find two types which seem to have been de-
rived independently from it. In the New Zealand and Patagonian
plants which were originally described as Hebe, the carpels part, thus
splitting sagittally the septum, after which a distal median suture
through the septal wall of each carpel permits the seeds to escape.
These plants are shrubs or even trees, and bear their flowers in
specialized axillary racemes, a feature the significance of which will
soon be discussed. Moreover Hebe has an exceedingly baffling
tendency to form local races, a habit at contrast with that of the

other “Veronicas.”” The austral distribution, with its suggestion
of genetic remoteness, emphasizes Hebe's claim to recognition as a
genus.

In the other genera septicidal dehiscence has been lost, or persists
but as a tardy secondary rupture of the outer capsule-wall and one
which never parts the septum. It is most pronounced in the rela-
tively primitive genus Veronicastrum, called until recently Leptandra.
Here, as is normal in Scrophulariaceae and 1s the case in Hebe, the
capsule 1s longer than wide, and is turgid. The original seed of the
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family (as seen in most Gratioleae and Buchnereae) was certainly
covered with a simple reticulate testa, but among the“ Veronicas”
this stage survives only in Veronicastrum and the European Paederota,
while Hebe has a flattened smooth “Veronica’'-like seed. Veroni-
castrum is most readily distinguished by its well-developed corolla-
tube—a feature which comparison with the evolution of other
genera (such as Afzelia in the Buchnereae) makes me hold as primi-
tive. I believe that here, as in that genus, the open corolla 1s a phylo-
genetically recent development. The distribution of Veronicastrum
in eastern Asia and eastern North America, accords with that of many
another ancient race. Yet that it is not directly ancestral to the
other living groups is shown by its surprising peculiarity of bearing
its leaves in whorls.

After thus excluding Hebe and Veronicastrum, our restricted group
of species has much more coherence. To 1t 1 apply the genus-name
Veronica. Very pronounced is the tendency to a drawing-out of
each carpel so as to produce a capsule flattened contrary to the sep-
tum, while loculicidal dehiscence has become universal. The cap-
sule tends to become short and bi-lobed. The seeds are flattened
and show no trace of reticulation. The corolla-lobes mostly equal
or exceed the tube. Progress has reached different apices of evolu-
tion in the subgenera to be called Veronicella and Euveronica.

In Veronicella the stem as well as the branches terminates in an
indefinite racemose inflorescence, and in this it accords with nearly
all of its tribe and with all primitive types of Scrophulariaceae. The
flowers may be crowded together, even simulating the close inflor-
escence of Veronicastrum, or may be remote and so what we call
“axillary.” Along with this generalized inflorescence we find much
diversity of other features. The capsule shows a series of stages
from relatively turgid and unnotched to strongly flattened or deeply
notched. Associated with the former state, the posterior sepal may
be present as smaller or rudimentary, while with the latter it 1s wholly
lost. The leaves, primitively opposite throughout Scrophulariaceae,
are always alternate through the inflorescence in Veronicella and
there is an increasing tendency for nearly all of them to be alternate.
From a comparison of various widely scattered genera, 1t seems
probable that in this family annuals have always been developed
from perennial ancestry. It is quite in accord with this to find In
Veronicella that the fifth sepal, unnotched capsule and opposite
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leaves occur in the perennial species, while the extreme stages of
capsule-lobing and flattening, of few and large seeds, and of alter-
nate leaves are in the relatively few annual sorts. Also, as is the
general habit in allied genera, the original Veronicellas were surely
erect herbs.

In Euveronica the stem continues indefinitely as a vegetative axis,
1ts leaves opposite throughout, while the inflorescence is localized
in specialized axillary racemes. This is the inflorescence of Hebe,
but the diversity of capsule-structure tells us that such localization
must have originated independently in these two groups. Else-
where in this tribe I know it only in the Chinese Botryopleuron Hems-
ley, which seems to be separated by little else from Calorhabdos
Bentham. The flowers in the racemes of FEuveronica are alternate
as they are in all inflorescences of Veronicella. This accords with
the view that these racemes are reduced branches, and not formed by
the forking of originally simple pedicels. No stages suggesting the
latter alternative are known to exist, and the fact that remote axil-
lary flowers occur in Feronicella only in some profoundly modified
annual species makes such a derivation very improbable. The
species of Fuveronica are all perennial, and such an erect-growing
species as V. latifolia, which has a scarcely notched capsule, shows a
close approximation in habit to the most primitive group of Veroni-
cella, including species such as V. maritima and V. mexicana.

A few words need be said concerning age and distribution of vari-
ous species. Contrary to expectation and certain widely advanced
theories, it is not those species whose structures proclaim them as
most ancient which are necessarily most widely dispersed. Struc-
turally none of our species can make better claim to antiquity than
Veeronica mexicana, yet this species occurs only in a limited area in
the mountains of northern Mexico. Obviously it has no close kindred
in our flora, and so must, I believe, be considered a relict. Again,
V.. Copelandii, our only other species definitely retaining the pos-
terior sepal, is known from but a few mountains in California. On
the other hand, the group of Veronica alpina and V. Wormskjoldit
has a wide range through Temperate North America and Eurasia,
although it has become divided geographically into several well-
marked species. But it is the obviously non-primitive species which
have prospered most and have become or are becoming very wide-
spread. These possess peculiar skill in taking advantage of natural,
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or recently of man-made, methods of dispersal. Of species natu-
rally distributed, Veronica serpyllifolia humifusa and V. Anagallis-
aquatica have become nearly cosmopolitan within their respective
climates and environments, while carried by human agency and to-
day aggressive weeds in our land are Veronica serpyllifolia, V. pere-
grina and its variety xalapensis, V. arvensis, V. persica, and V. offici-
nalis. To this list, otherwise of Palaearctic origin, America has
contributed Veronica peregrina, thus showing that the New World
may develop sufficiently aggressive plants.

I must thank the curators of the Umted States National Museum,
New York Betanical Garden and Philadelphia Academy of Natural
Sciences who have placed their rich collections at my disposal. Also
I have seen specimens of certain species from the Gray Herbarium.
Probably nearly 4000 sheets have been examined in the present study.
It has been with hesitation but I trust to the clearing of the problems
involved, that I have ventured so freely into Eurasian botany.

KEY TO GENERA AND SUBGENERA.

Capsule debiscing loculicidally, 1ts walls and septum
thin. Herbs, the stem dving with the leaves.
Corolla white or pinkish, i1ts lobes much shorter
than the tube. Capsule acute, longer than
wide, not flattened, dehiscing by short apical
slite. Seeds slightly reticulate. Plant 10-20
din. tall, with leaves in whorls of four or five.
Main stem terminating in an inflorescence... I. VERONICASTRUM
Corolla blue or white, its lobes nearly as long as or
usvally longer than the tube. Capsule acu-
tish to deeply notched, as broad as or broader
than long, more or less flattened contrary to
the septum, dehiscing by longer slits which
extend at tunes even to the base. Seeds not
reticulate. Plants lower, with leaves, at least
the lowermost, opposite, or very rarely in
WROTIS Of 2NX0E -OF SOBY . isii ab s aie oot bwhb II. VErRONICA
Main stem terminating in an inflorescence, its
flowers remote and axillary or densely
crowded, 1n all cases the upper bract-leaves
T e R e T T O - T Subgenus 1. Veronicella
Main stem never terminating in an inflorescence,
the leaves opposite throughout and the
flowers all in axﬂm EROUTTION . .« . ii ot s Subgenus 2. Fuveronica
Capsule dehiscing septicidally, the thick septum |
splitting and each carpel opening distally by a
median slit through the septal wall. Leaves
opposite throughout, and flowers all in axillary
racemes. Shrubs or small trees, the coriaceous
leaves in falling leaving conspicuous sears.. . . .. I11. HEBE
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I. VERONICASTRUM |[Heister]| Fabr.

Veronwcastrum [Heister] Fabr., Enum. Meth. Pl. Hort. Helmstad.
111. 1759. (Checked only in second edition, 205. 1763.) Type
species, Veronica virginica L.

1. Veronicastrum virginicum (L..) Farwell.

Veronica vzrgzmca L., Sp. Pl. 9. 1753. “Habitat in Virginia.”
Plant grown in the Clifford Garden in Holland, and carefully de-
scribed by Linné, Hort. Chff. 7. 1737. No pubescence on leaf
mentioned.

Veronicastrum album Moench, Meth. Pl. Hort. Marburg. 437.
1794. “ . Veronwca nrginica Linn.” Grown in the

Marburg Garden Germany
Calistachya alba Raf. in Med. Repos. New York. 1I. 65:352. 1808.

Based on Veronica virginica L. Type species of Calistachya Raf.,
not Callistachys Vent., 1804.

Veronica quanquefolia Stokes, Bot. Mat. Med. 1: 28. 1812. “In
a garden . . . . . V. wrginica 1. Evidently name chosen

))

as more appropriate than “virginica.” Two varieties, or actually
forms, alba and incarnata, are histed.

Leptandra virginica (L.) Nutt., Gen. N.  Am. Pl. 1: 7. 18I18.
Type species of Leptandra Nutt.

vustachya alba Raf., Cat. Ky. 14. 1824. Based upon Veronica
virginica L. Fustachya Raf. in Am. Mo. Mag. 4: 190. 1819, was a
new name for Calistachya Raf. Name antedated by Fustachys Desv.,
1810.

Leptandra virginica purpurea Eaton, Man. Bot. ed. V. 275. 1829.
“ ———— " Described as with “flowers purple.” Credited to
Pursh, who however assigned his color variety no name. According
to Pursh, Fl. Am. Sept. 10. 1814: “On the mountains of Virginia
| observed R .. . variety with purple flowers.’

Leptandra purpurca Raf., Med. Fl. 2: 20. 1830. “Confined to
the savannas of the gouth and the West |of the United States|.”
Carefully described; a purplish-flowered, single-spiked plant with
sessile leaves in whorls of three. Three varieties, or actually forms,
named.

Leptandra alba Raf., 1. ¢. 21. 1830. “The most common species,
being found all over the United States.” Described with white
flowers and semi-petiolate leaves in whorls of usually five. Several

varieties, or actually forms, named.
Leptandra villosa Raf., 1. c¢. 21. 1830. ““Mr. Schriveinitz [Schwei-

nitz] has found it in North Carolina.” Careful description of the
form with leaf-blades pubescent beneath. This may be considered

a forma villosa (Raf.) Pennell, comb. nov.
Eustachya oppositifolia Raf., New Fl. Am. 2: 21. 1837. “Mts.

Apalaches of Virginia.”” Apparently an opposite-leaved wvirginica,
a form which I have never seen.
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Calistachya virginica lanceolata Farwell in Mich. Acad. Sei. Rep.
17: 176. 1915. “Farwell No. 1165, July 18, 1891, from Ypsilanti
[Michigan].” A narrow-leaved form.

Veroniwcastrum verginicum (L.) Farwell, Drugg. Cire. 61: 231. 1917,

Meadows and open woods, from Vermont, southern Ontario and
Minnesota to Georgia and eastern Texas. Southward forma wllosa
1s more prevalent. .

Variable, but certainly one species. Varying in number of leaves
in whorl (five, four, rarely three, or in oppositifolia even two), in leaf-
form from lanceolate to nearly ovate, pubescent or nearly or quite
glabrous below (forma wvillosa with whole under surface velvety), in
inflorescence being of one or several racemes, and 1 color of corolla
and filaments, varying from white through pinkish to lighter shades
of violet-purple.

II. VERONICA L., Subgenus 1. VERONICELLA (Fabr.)

Veronweella |Heister| Fabr., Enum. Meth. Pl. Hort. Helmstad. ed.
I1. 205. 1765. Type species, Veronica hederaefolia 1., of Europe.

A. Perennials, from subterranean stems (rootstocks).
Only the upper leaf-axils flower-bearing, so that
inflorescence 1s formed of definite racemes.

B. Capsules only shightly flattened, even the lowermost
on pedicels shorter than the capsule-length:
inflorescence appearing a spike. Style two or
three times the length of the capsule. Leaf-
blades lanceolate. Plants 4-10 dm. tall.

Petals broadly oblong. lLeaves opposite or in
threes, rarely in fours, 3-15 em. long, the
blades acute to acuminate, dentate-serrate
to sharply and somewhat doubly serrate.
Piant =10ty BBl 5 0 i i A a0 a e s e 1. V. maritima.

Petals oblong-lanceolate. lLeaves always oppo-
site, 3—6 em. long, the bladesacutish, crenate or
crenately serrate. Plant 2-4 dm. tall......... 2. V. spucata.

B’. Capsules strongly flattened, the lowermost on pedi-
cels nearly or quite as long as the capsule-length;
inflorescence obviously a raceme. Style slightly,
if at all, longer than the capsule.

C. Capsule as long as or longer than wide, less deeply
or not notched. Corolla violet-blue, rarely
nearly white, glabrous within. Leaf-blades
obtuse, acutish to acuminate. Stems erect,
nearly or quite from the base.

Calyx 5-parted, the posterior lobe over half the
length of the others. Leaf-blades lanceo-
late, acuminate, irregularly dentate.
Plants 50 gm:. tall........ 000000000 he 3. V. mezxicana.

Calyx 4-parted, or with a rudiment of the fifth
lobe. Leaf-blades ovate to oblanceolate,

obtuse to acutish, entire to serrate. Plants
less than 3 dm. tall.
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Style longer than the capsule. Filaments
equaling or exceeding the corolla.
Calyx-lobes unequal, the anterior longer.
Leaf-blades entire.

Leaf-blades oblong-elliptiec, hirsute-pubes-
cent, acute. Sepals five, the pos-
terior much the smallest, the others
slhightly unequal. Capsule scarcely
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notched. Corolla 5 mm. long......4. V. Copelandir.

Leaf-blades elliptic-oval, glabrous or gla-
brate, obtuse to acutish. Sepals four,
decidedly unequal. Capsule strongly
notched. Corolla 5-7 mm. long... ..

Style shorter than or nearly as long as the
capsule. Filaments shorter than the cor-
olla. Calyx-lobes of uniform length.
Leaf-blades, at least the lower, crenate
to serrate.

Capsule rounded or acutish, not notched.
Style nearly as long as the capsule.
Sepals canescent, not ciliate, nearly
equaling the capsule. Corolla twice
as long as the sepals. Stem-leaves
elliptic-oblanceolate. Plant 1 dm.
tall or less, the inflorescence minutely

T M S X PR R

Capsule slightly notched. Style less than
half the length of the capsule. Sepals
consplcuously ciliate, one-half to two-
thirds the length of the capsule. Cor-
olla less than twice as long as the se-
pals. Stem-leaves elliptic to ovate.
Plants mostly 1-3 dm. tall, the inflor-
escence hirsute-pubescent.

Capsule glabrous. Sepals glabrous on
back, ciliate on margins with non-
glandular hairs. Plant usually 1-2

L CHE IR B N R T e

Capsule pubescent. Sepals usually pi-
lose on back as well as margins.

Leaf-blades serrate, the largest nearly
cordate at base. Capsule and
sepals with hairs which have at-
tenuate non-glandular tips, the
sepals less pilose or glabrous on

back. Plant usually 1-1.5 dm.

tall, with pedicels becoming 8-11

] S A S

Leaf-blades crenate-serrate to nearly
entire, rounded at base. Capsule
and sepals with hairs which have
rounded glandular tips, the sepals
densely pilose on back. Plant
usually 1.5-3 dm. tall, with pedi-
cels 2-5(-10) mm. long.

Corolla mostly 6-7 mm. long. Ped-
icels mostly 5-10 mm. long.
Leaf-blades mostly ovate, fre-

.. .0. V. Cusicku.

.. 0. V. fruticans,

...7. V. alpina.

..8. V. Stelleri.

quently serrate....9a. V. Wormskjoldii nutans.
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Corolla mostly 4-6 mm. long. Ped-
icels mostly 2-5 mm. long.
Leaf-blades mostly oblong-ov-
ate, rarely evidently serrate..9. V. Wormskjoldiz.
C’. Capsule obviously wider than long, notched one-
fourth length. Corolla white or bluish, with
deep-blue lines on the posterior side, the tube
pubescent within. Style nearly as long as the
capsule. Leaf-blades ovate-oglong or oval,
obtuse, obscurely crenate. Stems extensively
repent, ascending at apex.
Stem throughout and pedicels minutely pubes-
cent with upcurved hairs. Corolla about
2 mm. long, white or whitish, with blue
lines on posterior side. Capsule mostly
e Q11 R T T ey 10. V. serpyllifolia.
Stem distally and pedicels finely pubescent with
longer mostly spreading hairs. Larger
throughout, the corolla mostly about 3 mm.
long, pale-bluish with deeper blue lines on
posterior side. Capsule mostly 4-5 mm.
Cf L R e R - TR 10a. V. serpyllifolia humifusa.
A’. Annuals, fibrous-rooted, but without subterranean
stems. Most leaf-axils flower-bearing, so that
inflorescence appears to be of “axillary” flowers.
B. Pedicels shorter than the lanceolate to linear sepals.
Capsule strongly flattened. Seeds many, less
than 1 mm. long, flat, smooth or nearly so.
* Plants erect.
Leaf-blades, excepting the lowermost, sessile,
those of the lower stem-leaves oblanceolate,
nearly entire to dentate. Corolla whitish
throughout. Capsule greenish, notched, the
minute style hidden between the capsule-
lobes. Plant glabrous or with minute usu-
ally gland-tipped hairs.
PIa0t BIADPOUB ..o 25 wsnsovon as v o s aia s iseeisats 11. V. peregrina.
Plant pubescent with short gland-tipped hairs,
which are usually present even on the cap-
P G WL S S S TN T 11a. V. peregrina xalapensis.
Leaf-blades petioled, or the upper nearly sessile,
those of the lower stem-leaves ovate, crenate-
serrate. Corolla deep violet-blue. Capsule
yellowish-brown, pubescent with shightly
gland-tipped hairs, strongly flattened, notched
nearly or about one-third length, the longer
style reaching about to the capsule-lobes.
Plant pubescent with white glandless or ob-
scurely gland-tipped hairs.................. 12. V. arvensis.
B’. Pedicels longer than the ovate sepals. Capsule rela-
tively turgid. Seeds few, 1.3-3 mm. long, con-
vex-arched, roughened. Plants repent.
Leaf-blades ovate, serrate to dentate. Sepals
shortly ciliate. Capsule slightly flattened,
deeply notched, pubescent. Seeds 1.3-1.5
mm. long, brown.
Capsule-lobes united at least two-thirds their
length. Leaf-blades dentate, truncate or
cordate at base. Stem finely pubescent
with glandless hairs.
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Petals not exceeding the ovate sepals. Cap-
sule-lobes rounded, the most distal point
of each about midway between the style
and the lateral margin. Style shorter
than the capsule.
Leaf-blades oblong-ovate, crenate-serrate.
Capsule 4-5 mm. wide, with a narrow
notch about one-third depth of cap-
sule; the stout style (less than 1 mm.
long) about equaling the capsule-
R e N L G R SR 13. V. agrestis.
Leaf-blades ovate, dentate with rounded
teeth. Capsule 4 mm. wide, Iless
deeply and narrowly notched; the
slender style (1-1.5 mm. long) surpass-
ing the capsule-lobes................... 14. V. polita.
Petals much exceeding the narrowly ovate
sepals. Capsule-lobes acutish 1n pro-
file, the most distal point of each near
the lateral margin. Style as long as the
Ly e St e Al 15. V. persica.
(Capsule-lobes united only at base. Leaf-blades
serrate, narrowed at base. Stem pubes-
cent with gland-tipped hairs............... 16. V. biloba.
Leaf-blades broadly and shallowly cordate, 3-5-
lobed, the lobes rounded and entire. Sepals
broadly ovate, conspicuously cihate. Cap-

sule turgid, scarcely notched at apex, gla-
brous. Seeds 2.5-3 mm. long, blackish..17. V. hederaefolia.

1. VERONICA MARITIMA L.

Veronica maritima L., Sp. Pl. 10. 1753. “Habitat in maritimis
Europae macris apricis.” According to Linné, Fl. Lapp. 5. 1737:
“Ad fines Alpium Lapponicarum iuxta mare septentrionale saepius
conspicitur, in toto itinere nullibi coposior visa est, quam in maritimis
Tornoensibus.”” Type carefully deseribed by Sir. J. E. Smith, and
specimen from Tornea, collected by C. P. Laestadius, seen in Herb.
New York Botanical Garden. This is a form with long-acuminate,
sharply serrate leaves.

Veronica longifolia L., 1. c. 10. 1753. “Habitat in Tatana,
Austria, Svecia.”” Diagnosis quoted from Linné, Hort. Ups. 7.
1748, where this plant is more fully deseribed and is cited: “ Habitat
in Tataria.” Sir J. E. Smith, in Rees Cyclop. 37: Art. Veronica,
no. 10, 1819, discussing the specimens in the Linnean Herbarium,
carefully contrasts these two Linnean species. V. longifolia he dis-
tinguishes by its leaves less deeply and doubly serrate, on shorter
petioles, and calyx shorter (not longer) than the tube of the corolla,
its lobes broad, ovate and nearly equal (not unequal and narrow).
All which contrasts certain plants; however each character varies,
and it seems difficult or impossible to distinguish these as species.

Roadsides and waste land, from the Magdalen Islands and Prince
Edward Island to Quebec, Connecticut and central New York.
Introduced from northern Eurasia.







































