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ABSTRACT

A REVISION OF THE GENUS SALPICHROA (SOLANACEAE)

by

SHIRLEY HSIU-CHUN KUO KEEL

Adviser: Dr. Ghillean T. Prance

The genus Salplchroa  (Solanaceae) contains fifteen
species. Except foerne cosmopolitan species, tﬁe genus is
restricted to the Andes of South America. To a large degree
the dissertation supports Simpson's (1975) phytogeographical
hypothesis of the Bndean flora. The study examines the data
available from the investigations of exfernal morphology,
stem anatomy, palynology and seed coat morphologye. A
taxonomic revision, including Kkeys, description,
illustrations and discussion of the taxa are presented. The
hypothetical relationships among the species of Salpichroa

are summarized in a cladogram.
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I. Introduction

Salpichroa (Solanaceae), contains 15 species of climbing

shrubs and woody perennialse. Except for one cosmopolitan

species, S. origanifolia, the genus is restricted to the

Andes of South America.

Salpichroa 1is characterized mainly by 1its ovate to
cordate leaves, solitary flowers with valvate or induplicate
aestivation, and tubular or urceolate corollas. Based on the
shape and length of the corolla tube, Salpichroa can be
divided into three gqgroups: 1. taxa with 1long tubular
corollas (8 sppe.); 2. taxa with short tubular corollas (5

spp.): and 3. taxa with urceolate corollas (2 spp.).

Physalis and Atropa, and species of Lycium, Juanulloa,

Hawkesiophyton and Ectozoma were mistaken for Salpichroae.

This confusion was 1largely the result of insufficient
herbarium material and inconsistent generic concepts. Since
Dunal (1852) last monographed the genus Salpichroa, 26 new
species have been proposed, of which 18 so called “new
speciesY are actually taxonomic synonyms. BAs more herbariunm
material has accumulated and new scientific methods have

been introduced, it has become possible to reevaluate the

———m e e e
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The purpose of this monograph 1is to clarify the
definition of Salpichroa and set forth a more precise and
complete delineation of the species. About two thousand
herbarium specimens have been examined. A three-month field
trip to Ecuador, Peru and Bolivia was carried out and most
of the known species of Salpichroa and one new species were
collected and observed in the field. In addition to
herbarium studies, literature research and field work, data
from stem anatomy, palynology and seed coat morphology were
used to make taxonomic decisions. Based on 19 selected
characters, the relationships among the species of
Salpichroa are discussed. Cytological studles were
unsuccessful due to the difficulties in finding metaphase
chromosomes in pollen of flower buds (solitary flower in
Salpichroa) and the paucity of mature seeds for germination.

However, the chromosome numbers of two species are known:

— s e s e

N=12 (Darlington & WHylie, 1961). Further cytological
investigation and extensive breeding experiments should
improve our understanding of the interrelationship among

species.

II. Materials and Methods

On loan from twenty-six herbaria, about two thousand

herbarium specimens of Salpichroa including all the
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available types, have been studied. During a three-month
field trip in South America, the plants were observed in
natural habitats and specimens were collected for herbarium
use. Stems, leaves and flowers were fixed in FAA (formalin,
glacial acetic acid, and 50% alcohol in a ratio of 1:1:18),
whereas flower buds were fixed in Newcomer's ' solution
(isopropyl alcohol, dioxane, acetone, petroleum ether and

propionic acid in a ratio of 6:1:1:1:3).

Herbarium specimens were examined under a dissecting
microscope (10X-40X magnification). Cross-sections of the
stem from pickled material were made on a sledge microtome
at a thickness of 10-20_ 1, stained with 1% safranin (in 50%
ethanol) and then counterstained with 0.5% fast green FCF.
The stained sections were mounted in Canadian balsam and

observed with a light microscope.

Wood shavings were dissociated in freshly made Jeffrey's
solution (mixture of equal volume of 10X nitric acid and 10%
chromic acid), stained in 1% safranin aqueous solution and
dehydrated in alcohol-xylene series. Stained segments were
separated into individual fibers or cells by teasing with a
dissecting needle and were then mounted in Canadian balsam

for observation.

To observe the shape of pores and furrows of pollen
grains, anther samples from herbarium specimens were treated

with 10% KOH aqueous solution and glacial acetic acid and
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subjected to acetolysis with 1 part of concentrated sulfuric
acid and 9 parts of acetic anhydride. Acetolyzed pollen was
mounted in glycerine jelly and observed under a 1light
microscope. To observe the exine sculpture and openings,
pollen grains were mounted on standard aluminum SEM stubs
using 2-faced sticky cellophane tape. The prepared stubs
were vacuum-coated with gold palladidm for 1-1.5 minutes at
10 milliamperes in a Hummer IY. The coated pollen grains
were viewed with a JEOL JSM-U3 SEM and pictures were taken
at an acceleration voltaga of 25KV (with the combination of
condenser lens 11 and photomultiplier 3-4) wusing polaroid 4

x 5 land film (type SS5/positive-negative film).

To observe the patterns of seed coats with a SEM, seeds
were vacuum coated the same way as pollen grains, except

that the coating time was twice as long, 2-3 minutes.

III. Taxonomic History

The first known species of Salpichroa was described by

Lamarck (1793) as Physalls origanifolia. Lamarck mistook

the Salpichroa for a Physalis, a genus characterized by
fruits enclosed with inflated calyx, because he examined a
type specimen which did not have any fruit. Subsequently,

in Catalogus Plantarum Horti Regii Parisiensis, Desfontaines

(1829) 1listed it under two names, Atropa origanifolia and

Physalis origanifollae. He also provided an accurate
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description of calyx and fruits. Between 1829 and 1837,
four new species, subsequently referred to Salpichroa, were
described as Atropa: A. rhomhoidea Hooker (1829 [1830] =

Salpichroa origanifolia), R. glandulosa Hooker. (1831), A.

— i S gy e e S e i e o

—— e S e

In 1845 Miers removed several specles from the ill-
defined genus Atropa and proposed a new genus, §glg;ggggg,
based on the following character differenées: . 1) calyx
scarcely enlarged, not increasing much in size with the
fruit; 2) corolla tubular, often constricted in the mouth,
not companulate; 3) filaments inserted on the middle, not at
the base, of the corolla tube; 4) anthers linear and erect,
not oval and reflexed; 5) ovary deeply imbedded in a large,
colored, fleshy disc; not wholly free or supported on a
small 5-lobed ring; 6) stigma clavate; almost cup-shaped,
not deeply sulcate, 2-lobed and reflexed; 7) berry bright
scarlet, not greenish or black; 8) testa of the seed rugose
angd covered with rigid hairs, not smooth and reticulate.
Although the 1latter three character differences do not
always distinguish Salpichroa from Atropa today, the other

characters mentioned above still do.

Miers divided Salpichroa into two sections: 1) Secte.

Eusalpichroa with a long tubular corolla with an internally

glabrous tube and 2) Sect. Perizoma with a short corolla

tube, constricted in the middle and at the throat, and with
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a thick woolly ring inside of the corolla tube. . Section

Eusalpichroa included three species removed from Atropa:

Salpichroa glandulosa (Hooker) Miers, S. dependens (Mathews

ex Hooker) Miers and S. hirsuta (Meyen) Miers, and one new

species, S. ramosissima Miers. In section Perizoma he

recognized two species: 1) Salpichroa rhomboidea, (Gillies

. v A (o S St s S T o

et Hooker) Miers, formerly classified under Atropa, he

and 2) Salpichroa ciliata (Schlechtendal) Miers, which he
removed from Lycium because he believed that the dense
villous ring above the base of the corolla tube resembles

that of S. rhomboidea. Miers® observation of the villous

PPt

the species from Salpichroa. In fact, most specimens I
examined had hair only on the base of filaments'instead of
in a dense woolly ring on the inner surface of corolla tube.
Moreover, the leaves and flowers of the so-called S. ciliata

in general did not have the characters of Salpichroa.

The generic name Salpichroa was badly chosen because it
refers only to the species with long tubular corollas. The
word is derived from the Greek “salpinx" (a trumpet) and
“chroa" (complexion or color) in allusion to the beautiful,
trumpet-shaped flowers. Miers (18u48) proposed thé

illegitimate name Salpichroma to replace Salpichroa to

harmonize better with the names of the other two genera

Iochroma and Poecilochroma. Despite the use of Salpichroma
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by many botanists in succeeding years, Salpich

roa is the

legitimate name and must be used.

The section name Perizoma was made as a generic name by

Lindley (1847) and Small (1903). Perizoma first appeared as

a generic name in the list of genera of Solanaceae in

Lindley's The Vegetable Kingdom (1847) . Subsequently, in the

e S i s e s G

third edition (1853), following comments by Miers, Perizoma

was shown in italics as a synonym of Salpichroa. R more

formal treatment of Perizoma as a genus is found in Small's

Flora of the Southeastern United States (1903} and, later,

e o S Sy

Besides changing the spelling of the generic name, Miers
(1848) also redefined the species concept of S. hirsuta,
from which he separated two new species, S. diffusa and S.

tristis, including them in Section Eusalpichroa. He

published drawings of S. rhomboidea, S. hirsuta, S. tristis

S e i i . B S — e e v L=

and S. diffusa in Illustrations of South American Plants

(1850). Walpers, between 1847 and 1852, gradually published

Miers' treatment of Salpichroa, and he used the name

———Am e

Until 1848 only eight species of Salpichroa were
recognized by Miers. Dunal (1852) expanded the genus and
included species with racemose and corymbose inflorescences.

He described one new variety, S. glandulosum vare.

longiflora Dunal, two new species, S. breviflorum Dunal and

— e ——
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S. cuspidatum Dunal, in Sect. Eusalpichroma, two new

species, S.? urceolatum and S. parviflorum, in Sect.

Perizoma and excluded S. ciliatum. In total, he recognized
eleven species. This modification made Salpichroca a rather
heterogeneous group because . it included various species that
were later determined to belong to other genera. Therefore
his description of the genus is not very precise. In his

generic description, he refers to anthers linear-oblong with
3 lccules [a typographical error?]}, placenta central, stigma
suppressed bilobed, berry red, all features whicﬁ are not
characteristic of Salpichroa. The mistakes were perpetuated

by later taxonomists like Milne-Edwards (1864), Bentham and

Hooker (1876), and Baillon (1888).

Bentham and Hooker (1876) described Salpichroa and

related it to Nectouxia. They indicated that Salpichroa
the anthers without small appendages. The two genera also
differ in their corolla shape-- salverform in ugggggglg,
long-tubular or urceolate in Salpichroa. The two genera do
share the following morphological characters: ccmpressed
seeds, curved embryo with incumbent cotyledons and abundant
endosperm, dorsifixed anthers, ovate or cordate leaves, and
a nectariferous disc around the ovary. However, a more
detailed investigation is needed to see whether they are

closely related phylogenetically.
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Hettstein's (1891) generic description of Salpichroa

largely followed that of Miers. He added S. wrightii,

actually a Solanum, to the genus. In additioh, he commented
that Nectouxia, but not Salpichroa, has dilated comnectives.

In fact, this character cannot be used to distinguish the

two genera, because dilated connectives are found in two

In 1938, Benoist described eleven new species, many of
which turned out to be taxonomic synonyms. He did not
monograph Salpichroa, but he provided a key to distinguish
seventeen species of the genus. Some of the characters used
in his Kkey, such as length and point of fusion of the
sepals, number of corolla lobes (sensu lato, some of which
should really be treated as teeth) are very useful. The -
most recent work, Macbride's (1962) monograph oflperuvian
Solanaceae, recognized twelve species of Salpichroae. His
description of the generic characters, "ovary free of fleshy
disk,..s berries typically scarlet or red" is contrary to
previous work and my own field observations. Moreover, he
repeats the mistakes of past botanists, such as capsular
fruits in S. didieranpa, and dilated filaments in S.

dilatata. Many specimens were misidentified because his
definitions of the species are not very clear. Some
characters he used in the Kkey, such as the degree of
pubescence and vegetafive differences, were questioned even

by himself.
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In 1979, Hunziker modified Wettstein's system (1891) and
published his synoptic survey of South Americaﬁ Solanaceae.
He provided a key to the tribes and summarized distinctive
characters and geographical distribution of all genera.
Unlike earlier taxonomists, he put Salpichroa into the tribe
of Jaboroseae instead of the tribe Solaneae. His Jaboroseae
includes two other genera in South America, 'Jaborosa Jussieu

and Trechonaetes Miexrs, and the monotypic genus Nectouxia in

Mexico. It must be regretted that the relationship of
Salpichroa to the other genera within the same tribe was not

discussed by Hunziker (1979).
IV. Morphology and Anatomy
1. Habit and Branching System

The South American species of Salpichroa are mainly
shrubs or subshrubs, rarely herbs. Differences 1n habit are
not taxonomically significant because, depending on
habitats, a given species can take the forms of a scandent
shrub, a stunted, erect shrub, a hanging shrub or a

procumbent shrub. The only species which does appear to be

a perennial, decumbent herb is S. origanifolia, although it

is frequently a subshrub.

The perennial rhizomes spread very extensively and send
out lateral shoots which grow up through the so0il. These new

shoots can then develop leafy branches, bear flowers, and

- 10 -
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eventually become a large plant. These new shoots in general

have larger, glabrous leaves than main stems havee.

Following Eichler and others, Wettstein (1891) described

the branching system of Solanaceae in Naturlichen

Pflanzenfamilien 1IV. However, he did not mention to which

of his categories of branching system §glglgﬂ;g§ belcngs.
Child (1979), using Eichler's system, ascribed the branching
system of Salpichroa to "difoliate sympodial units reduced
to monochasial branching.Y Figure 1, taken from

Pflanzenfamilien, demonstrates the branching system of

Salpichroa. In the figure, the gross morphology of flower-
bearing branches suggests a spiral main axis, 1lateral
inflorescence and monopodial shoot system. The 1lateral
branch II from the axil of bract b. carries two leaves, that
is,<ﬁ andC3. Only the branch on the pvside develops further
and assumes the orthotropic position of the main axis, and
the petiole of 1eaf(? is fused with the axis of branch II.
The 1eaf<¥ remains at its point of origin, at the same level
as bract b, and turns away from b at 90% Therefore, leaves-f
and @.(which is the bract of consecutive branch = bract of
branch III) are geminate, which is also true for ﬁ,andéf,
and q"andcf. Owing to epipodal suppression, the terminal
flower of each branch appears at the level of the leaf
cluster and is displaced laterally. Therefore, they are
falsely axillary. 8s Child (1979) states well, "The

cincinnus (monochasial sympodial unit) is betrayed by the

_11-
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somewhat zig-zag line of the total axis and.the deflected
nature of the inflorescence axis (peduncle)v. Aé a result,
this kind of branching system forms an unbranched main axis
in the floral region, a false axillary inflorescence, and

paired unequal leavese.

The stunted, erect or hanging shrubs in open or exposed
sites often develop more branches than the climbing shrubs
in semi-shaded areas. In Salpichroa the young branches are
of ten slender, spreading or drooping. Sometimes they assume
the function of tendrils. 014 woody branche; and sometimes
young branches are flexuous and bear corky wings. Stems of
both prostrate herbs or hanging shrubs freéuently develop

adventitious roots which serve to anchor the plant in rock

crevices.

Dammer (in Herzog, 1916, p.27) noted that the winged

branches of Salpichroa alata (= S. tristis var. tristis)

follow a simple pattern, that is, Yone wing is added in

every internode,Y i.e., if one branch has two 1nfernodes,

the second internode has two wings. Furthermore, the wing of
the mother branch continues and it is 1ndist1nguishab1e from
that of daughtef branchese. Dammer*s observation Qas based
only on fragments of one specimen and after examing hundreds
of specimens, I am unable to confirm his description of the

pattern of winged branches.

2. Stem Anatomy

- 12 -
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The stem of Salpichroa has bicollateral vascular bundles
(Fig. 2) . The variation among species occurs in §uantitat1ve
changes in 1) the secondary xylem, 2) the layers of ray
parenchyma (Fige 3a & 3b), and 3) the cells (Fig. 4a),
crystal-sand (Fig. Ub) and fibers (Fig. Uc) of the external

phloem.

The epidermis consists of a unicellular layer of
irregular, square or elongated, rectangular cells and 3-10
iayers of hypodermis. The epidermal layer is foréed outwards
fo form the wings on the stem and longitudinal cracks
sometimes occur in the epidermal layer. ‘The average size of

epidermal cells is 25 X 74 nu.

The cortex consists of 5§ to 6 layers of round, oval or
rectangular parenchyma or collenchyma with rather small
intercellular spaces. The cell size is about 35-74 X 35-40
[ In some cells crystal-sand is present. The endodermis
has a distinctive casparian strip (Fig. Ub) with cells about

49 X 25/0.

External and internal phloem consists of sieve tubes,
companion cells, phloem fibers and parenchymatous cells.
External phloem is separated from the endodermis by
parenchymatous cells which are irregﬁlar in size and

occasionally contains crystal-sand (abundant in S.

weber baueri) . Groups of internal phloem are'separated from

each other by rather large parenchymatous celis.

- 13 -
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Lignified secondary xylem forms a cylinder inside the
cambium. Cells dissociated by Jeffrey's solution-are vessels
( 30-99 x 200-850/u) which have simple perforation plates
and alternately arranged bordered pits on the cell walls
(Fig. S5a); tracheids (12-49 x 370-600 ) which have tapered
or round ends with scattered simple pits to alternately
bordered pits on the walls. (Fig. 5b G'SC); libriform fibers
(12-20 x 600-1450 p) which have tapered ends and scattered
simple pits(Figs 54 & 5¢), and ray cells (19-30 x 50-60
p) (Fig. 5f). Solereder (in Metcalfe & Chalk, 1948) refers to
delicate septa in wood fibers of Salpichroa. However, I am
unable to confirm this. The cross section of the stem shows
multiseriate rays (up to 10 cells wide) in mature secondary
xylem. Parenchymatous cells are scanty in the vascular
bundle, but tyloses are sometimes found in vessels, Pith
contains parenchyma, idioblasts (with crystal-sand) (Fig.
6a) and sclereids (with simple pits), 50-130 X 50-130 n

(Fig. 6b) .

Some of the characters from the stem anatomy of S.

origanifolia which have been wused for numerical

classification of the Solanaceae by Al-Nowaihi §& Khalifa
(1974) are inaccurate. They state that idioblasts énd
hypodermis are absent and pith 1is homogeneously thine.
Metcalf and Chalk (1948) -and my present observations show
that idioblasts with crystal-sand and hypodermis aie present

and pith is heterogeneous with idioblasts and sclereids.

—1“-
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The qualitative anatomical characters of the stem are
rather uniform among species. They are not very useful
taxonomically, because the quantitative variation of these
characters occurring within and between species probably is

related to different ecological cond;tions.

3. Trichomes

The terminology used in this revision to describe
trichomes follows Lawrence (1951). §glg;gn;gg has two basic
types of trichomes: eglandular and glandular; their
structure can be either unicellular, simple or uniseriate,
septate. Purple pigments, which are probably anthocyanins,
often accumulate in the septa of uniseriate trichomese.
Eglandular trichomes occur in various pubescence types:
pilose, puberulous, villous, hirsute, occasionally stellate,
velutinous or sericeous. HWithin one species,4Several types
of pubescence can be found on any particular organe.
Therefore pubescence types in Salpichroa, with a few
exceptions, are of 1little taxonomic significance. The
glandular trichomes, which are distributed randomly over the
plant, have a simple structure. The basal portion resembles
that of the non-glandular trichomes, but the apex is
enlarged into a spherical or cylindrical secretory tip (Fige.
7). Sométimes this gland is completely filled with purple
pigments. Bs indicated in Metcalfe & Chalk (1948), glandular

- 15 -
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trichomes are widely distributed in the Solanaceae. 1In some
instances, the trichome constituents seem to-act as
deterrents against aphids (Harborne, in press). 1In some
plants of S. glandulosa subsp. glandulosa, S. gayi and S.

tristis vare. tristis, the secretion from glandulér
trichomes is so dense that plants become glutinous or
viscous. However the function and composition of this

glandular secretion are uncertaine.

In §g;gigb;gg. the most common types of pubescence are
pilose and puberulose, including their glandular
derivatives. In a few species of Salpichroa, the major types
of pubescence are of diagnostic value. For example, hirsute

pubescence is typical of S. hirsuta j;stellate or branched

trichomes are found only on the branches, 1leaf blades and

and S. micrantha.

In some species, e.g., S. didierana, S. glandulosa, S.

o e et e e - s e e e e S e o o G et S S G S

of pubescencé varies from very dense to almost none. Whether
this variation is related to specific ecological factors is

still uncertain.

4. Leaves

- 16 -~
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The leaves of Salpichroa fall off in the dry season.

Juvenile foliage of the rainy season is yellowish-green or

bright green and often has purple veins which may be the
results of anthocyanin deposition. The leaves turn dull or
dark green when mature, and 1leaf texture is generally
chartaceous. The stométa on leaves are anomocytic (Fig. 8).
In Salpichroa origanifolia, crystal-sand has been found in

— i e S T e

the epidermis (Metcalfe & Chalk, 19u8).

The leaves range from mainly ovate to sometimes elliptic
or lanceolate, to rarely rhombate and deltoid. This
variation may occur within the same plant and same species.
All leaves of Salpichroa have entire margins. The principle
venation is Ybrochidodromous" (Hickey, 1973) with random
reticulate venation in the intercostal area. Leaf size
varies greatly within the same plant. The leaves of suckers
are usuvally larger, and some are slightly bullate. Given
this variation, the size and shape of the leayes of
Salpichroa have little diagnostic value. The developmebtal
basis for geminate or unegjual, opposite leaves in Salpichroa

has been discussed in the section on the "branching system"

({p. 10).

In the Neotropics, the leaves of many Solanaceous plants
-are food for the larvae of the Ithomiinae (Lepldoptera:
Nymphalidae). This close association between plants and

herbivores has been documented in ca. #4450 species of

-17 -
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Ithomiinae and ca. 3000 species of Solanaceae (Drummond, in
press). During my field trip, I have observed that leaves of
Salpichroa show signs of damage but did not see any
herbivores. Because Ithomiine butterflies are distributed
between sea level and 2500 m elevation (Drummond, pers.
COmMme. ) .and Salpichroa grows mainly befween 2000 and 4000 m
elevation, the possibility of Ithomiinae being ~the
herbivores of Salpichroa is very slight. There may be other
insects which can tolerate solanaceous alkaloids. Evans et
ale. (1972) isolated the alkaloids cuscohygrine, Jﬂtropine,
tropine, hyoscyamine and hygrine from the roots of S.

origanifolia. Though alkaloids have been documented in only

one species of Salpichroa, it is plausible that the other

species of Salpichroa also contain solanaceous alkaloids in
both roots and leaves. Future research on the isolation of
solénaceous'alkaloids from Salpichroa and the search for
herbivores capable of tolerating these toxic alkaloids
should be of great interest to students working on

bilochemical coevolution between host plants and herbivores.

5. Inflorescence and Floral Structures

The inflorescence of Salpichroa 1is a single flower,
pseudo-axillary on mature branches but terminal on the new
growth. The developmental baslis for a pseudo-axillary flower

have been discussed in the section on “branching system" (p.

-18-
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11). The flowers of Salpichroa are pendent because the
filiform pedicels are incapable of supporting the flowers in
an erect position. During anthesis the pedicel elongates
cbnsiderably and its length 1is not a useful taxonomic

character, because it is extremely variable.

The calyx of Salpichroa, with a few exceptions, consists
of five equally to subequally divided lobes connate only at
the base. The lobes with valvate aestivation are usually
linear, sometimes lanéeolate or triangular-lanceolate. Two
species form incomplete calyx tubes: (1) the calyx lobes of
S. dependens are connate for ca. 1/3-1/2 of their length,
but with one slit down to the calyx base (Fig. 9a); (2)
those of S. microphylla are connate unevenly for more than
1/2 of their length (Fig. 9b). The division of calyx lobes
is a very constant character within a given species and

therefore is useful for the distinction of S. dependens and

S. microphylla from other species.

n Salpichroa, the calyx is persistent and usually does

(o]

not enlarge after fruiting. However, a slightly accrescent

calyx is found in S. ggggndens swhile an abnormal swelling

of the calyx 1is sometimes found in S. glandulosa subsp.

i s e e S aioe S - - s it

subsp. glandulosa is sometimes heavily suffused with

purple, while that of S. proboscidea furns completely dark-

purple during fruiting. The evolutionary significance of

- 19 -
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this coloration is difficult to assess, but in the case of
S. proboscidea the purple calyx may attract animals for

fruit dispersal.

The corollas of most species of Salpichroa are elongate-

tubular, but in some are urceolate (S. oricanifolia), or

s s S e s g S S e S i

elongate-urceolate with the basal half élightly inflated (S.

constriction pattern of the tube are of diagnostic value.

The corolla tubes of tubular flowers usually expand

distally, with a few exceptions such as S. scandens, S.

micrantha, and S. microloba. The corolla tube of Se

— e e

scandens is constricted at the throat and at the middle or

the upper one third; that‘of S. micrantha is constricted at

the throat and at the middle; and that of S. microloba is

constricted only at the throat. Inside the corolla tube,

only S. origanifolia has a woolly band (Fig. 10), the other

s s i i S

species are glabrous.

In Salpichroa the color of the corolla tube is usually

yellow to yelloﬁish-green except in S. origanifolia, which

has'white to greenish-white flowers, and in S. proboscidea,

which has a Salmon-pink corolla tube. Purple veins or dark

lines on the corolla tube, which may serve as nectar guides,

are found in S. didierana, S. diffusa, S. weberbaueri and S.

— e e e e S e o~

proboscideas. Though yellow is not the coloration preferred
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by hummingbirds, field observations by Dr. James L. Luteyn

(pers. comme) have revealed that hummingbirds do visit

long-tubular yellow Salpichroa flowers. Grant & Grant (1968)
also indicated that red is not required for pollination by
tropical American hummingbirds. In the cése of the species
with a short-tubular corolla, bees may be the pollinators.

However, more field work is needed to elucidate the

The color of the corolla lobes is not always the same as

that of the corolla tube. For instance, S. proboscidea has

yellow corolla lobes and a salmon-pink tube; S. Q;ggusa has
greenish-yellow 1lobes with deep yellow margins and a

yellowish-green to pale green tube; S. scandens has pale

yellow lobes and a kellowish—gfeen tube; and S. micrantha
has greenish-yellow lobes and a yellowish-green to pale
green tube. The color differences or the same color with
different tones between the corolla tube and lobes 1is
probably connected with pollinator attraction. The shape of
the corolla 1lobes varies from triangular to lanceolate,
ovate-lanceolate, linear (S. gayi), or semicircular with an
apiculate apex (S. hirsuta, see Fig. 11). In some species,

there are furrows (S. gayi, S. weberbauveri, and S. ¢tristis.

var. lehmanni) or green velns (S. micrantha) on each lobe,

— s s e s St e i s e e W e

or teeth between the lobes (S. microphylla and S. glandulosa

subsp. glandulosa) (Fig. 9b & 13a). At anthesis, the lobes

o e s . S S e

spread horizontally or reflex at angles from 120°to 1852 The
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reflection angle of the lobes (Fig. 12) and the shape of the
teeth between the lobes are useful taxonomic characters. The
texture of the corolla is usually slightly fleshy but is

chartaceous in S. glandulosa subsp. glandulosa and

The corolla length ranges from 3.5 mm to 12.5 cm, and
shows considerable infraspecific variation. However, it is
taxonomically useful in combination with other characters.
In general, the characters of the corolla are very useful

for the separation of species.

Salpichroa has five equal to subequal stamens inserted on

the upper 1/2 to 1/5S of corolla tube (in all species with

long-tubular corollas except S. weberbaueri and in one

short-tubular species, S. origanifolia) or inserted near the

throat (in all species with short-tubular corollas exdept Se.

origanifolia and in one 1long-tubular species,  So

e S5 and e e e S 2

weberbaveri). In long-tubular species such as S. didierana,

S. microphylla, S. glandulosa and S. dependens, the stamens

— —— e

at anthesis are exserted beyond the corolla tubes; while in

S. proboscigdea, S. hirsuta and in short-tubular S.

origanifolia, the stamens are equal in length to the corolla

tube. The stamens of the other short-tubular species and of

most S. weberbaueri are included. The anther sacs dehisce

introrsely with elongate slits along their entirellength.

The stamens turn black and fall with the corolla tube after

anthesis.
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The filament is dorsifixed, extending into a connective

(Fige 13b) which is dilated only ih S. ramosissima and S.
tristis (Fig. 13c). The dilated connective was once used as
a character to distinguish Salpichroa from a closely related
monotypic genus Nectouxia (Wettstein, 1891) . However, this
character is found in some Salpichroa and in Nectouxia. It

apparently does not have diagnostic value at the generic

level.

The superior ovary has two locules and each locule
contains numerous ovules which have placentae arising from
the central column of the ovary tissue, a typicel axile
placentation. The nectariferous disc surrounding the base of
the ovary is thick-tissued, annular, wifh five clear-cut
glands. The nectary disc 1s found throughout the genus with

the exception of S. microphyllsa. The color of the nectary

varies: orange in S. weberbaveri, orange-red in S. diffusa,

brick-red in S. origanifolia and yellowish-green in all

other species.

The corolla tube "and the adnate stamens arise from the
base of ovary. The style extends from the tip of ovary and
terminates in a capitate or subcapitate stigma which is not

subdiyided into lobes. The style is mostly glabrous except

in S» gayi, S. origanifolia and S. weberbauerji in which it

is sparsely pubescent. Heterostyly probably.occurs in S.

weberbauerie. Further observations and breeding experiments

are needed to confifm this speculation.
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6. Fruits and Seeds

Salpichroa has Jjuicy, many-seeded berries which at

o i o o e e e e e

maturity turn blue~black, dark purple, red? " (in S.

ramosissima according to Miers' type descript;on),

————an=aa

yellowish-green (S. scandens), white or pale yellow (S.

oricanifolia). The seeds are small, 1.5-4 X 1.5~3 mm,

reniform, iight brown or yellowe.

Because only a limited number of seeds was available for
the present investigation, the stage of maturity of the
seeds examined was not determined. Only larger seeds were
chosen for SEM studies. The seed coat patterns can exhibit
geographical and intraspecific variation and can be affected
also by drying conditions, photopeiiod. and the position of
the seeds inside the ovary (Brisson & Peterson, 1976), and
the seed coat information offered here is only preliminarye.
Therefore, the list of seed coat characters is not meant to
be a key for identification. Species not mentioned in this

list are those of which immature or no seeds are available.

A detailed account of 1light-microscopic studies of seeds

of S. origanifolia is given in USDA Technical Bulletin No.

1471. Under the SEM, I have observed that the testa surface

o}

f Salpichroa displays' either a polyhedral or a rugplate
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pattern.1 The species exhibiting these two patterns can be

further distinquished by the characters listed below:
1. Polyhedral pattern with undulating costae

a. qlabrous ... S. depengens (Keel & ‘Centeno - 384)

(Fig. 1l4a)e.

b qglabrous with thin transverse banding...
S. ‘weberbagerl (Keel '502) (Fig. 14b).

c. hairy along costae...' S. glandulosa subsp.
‘glandulosa (Magbride 3050, Keel*s Quéspe ‘467,
Keel 1) (Fige 15a & 15b): S. gayi (Keel 423).

2. Rugulate pattern
a. glabrous with transverse banding at the edge

of the seedseeo '§o ‘ﬂigrantha (Keel '433)

(Fig. 16a & 16b);s S. tristis vare. tristls  (Luteyn

‘et al. 6163).
b. glabrous with costae topped with rope-like

structure.e. §.‘difﬁusa‘(Kee1 500, Prance 26597)

(Fig. 18a)e.

c. qlabrous without transverse banding or rope-like

structure... S. ramosjissima (Keel 432) (Fig. 18b).

d. hairy with costae covered with tiny papillae...

S. scandens (Keel'413) (Fig. 193).

e. hairy without papillae... S. tristis var. ZIristis

(Keel et al. 480, Mapdon 434, Fiebrig 2625)
(Fige 19b); S. tristils var. Jlehmanii (Ellenberg

=% - — - ——

lTerminoloaqy used here is adapted from Hill (1976).
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450, Bose et al. 22945) (Fig. 20a); S. hirsuta

10

(K

&=

53): S. origanifolia (Alvarez 582)

0.

eL’
(Fiqe 20b): "S. proboscidea (Keel '438).

Among the above species, S. oridganifolia has the densest

hair which covers the entire seed (Fig. 21).' Nectouxia

indicating the relationship between Nectouxia and

Salpichroa.

7. Pollen?2

Salpichroa is characterized by spherical or subspherical
monad, isopolar, radially symmetric, tricolporate pollén
arain (Fig. 22a, 22b & 22c). The pollen size ranges from 45
to 118 s at the polar axis and from 46 to 105 au at the
equatorial axis. The P/E ratio varies from 1.04 to 1.20 (see
Table I). The amb type is circulaperturate. The only
exception is S. ‘didierana, in which a small portion of the
pollen qrains are subprolate (P/E=1.3), I1sopolar and
bilateral (Fige 23b). The same type of dimorphic pollen
grains is also found in Nectougxia formosa (Fige. 28a & 24b).

This wunusual pollen type provides further evidence to

support the affinity between Salpichroa and Nectouxia.

2The terminology here follows HWalker & Doyle (1975).
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The pattern of exine sculpture varies within the genus

and can be divided into three subtypes:
1. Psilafe:

didierana (Keel & Andrade 442) (Fig. 23a & 23b).

S. didie
S. microphylla (Keel et al. 386) (Fig. 25a).
S. dependens (Keel 384).

2. Foveolate:

S. 'weberbaueri (Keel & Carrillo uuli, Keel 502) (Fige.

25b) .
S. origanifolia (Fiebrig 2144, Aguilar 319, Plowman

2120).

S. ramosissima (Keel & Vilcapoma 3839, Keel 492).

S. gayi (Keel 423) (Fig. 26a).

S. micrantha (Keel 447, Keel 433).
S. diffusa (Keel 500).
Se tristis var. tristis (Luteyn et al. 6184, Linden

180, EFosberg 22062, Keel & Jaramillo 501, Keel 383,

Keel et al. U480, Fiebrig 2625, Sleumer 290, Cabrera

S. tristis var. lehmanni (Boeke 467, Fernindez 1066,

- e e ———

Vilcapoma 128, André 4451, Buchtien 773).

The pattern of exine sculpture of Nectouxia formosa (Ball
4434, Fig. 26b) also belongs to this group, but whether this

character indicates a relationship between Nectouxia and

f—2 =R 4P S TA N

.3a. Fossulate:

- 27 -

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



S. proboscidea (Keel 438) (Fig. 27a).

i

o hirsuta (Keel 487, Luteyn & Lgbrén-Luteyn 6467) .

microloba (Keel & Vilcapoma 390) (Fig..27b).

7]
[}

%)

« glandulosa subspe. glandulosa (Keel 418, Luteyn &

- e e T S e 4 s i, .

=N PR = 23 ————— ————

3718, Weberbauer 2936) (Fig. 28b) .

A constriction on both sides of the pore and at a right
angle to each colpus is found only in the two subspecies of

S. glandulosa. This character strongly supports the’

e e g S e S

3b. Fossulate & echinate:‘

S. scandens (Keel 415) (Fig. 29).

In Salpichroa only the pollen of S. glandulosa subsp.

glandulosa from Bolivia has been inveétigated (Heusser,
1971) . Erdtman (1971) indicated that the taxonomic
significance of pollen morphology in Sclanaceae 1is rather
obscure. However, Gentry (in press) examined is genera and
26 species of Solanaceae, and said that exine sculptﬁring
may prove to be a valuable taxonomic character in some
based on the patterns of exine sculpture partially

correspohds with that shown in the cladogram (Fig. 34). The

evolutionary trend of pollen characters of §glgiggroa is
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difficult to assess. A clearer pilcture may appear as the

pollen of more genera within the family is investigated.

V. Geographical Distribution and Habitats

Al1 species of Salpichroa, except for S. origanifolia,
indigenous to southern regions of South America but
introduced to regions with a Mediterranean climate, are
endemic to the ~Andean region of South America. They are
distributed from Venezuela along the Andean cﬁain southward
through Colombia, Ecuador, Peru and Bolivia to Argentina in
latitude 10" N to 42°S (Fige 30). Southern Peru is the center
of diversity, 14 out of 15 species being found there. The
number of species tapers off quickly from there to the north

and to the south.

Salpichroa is part of the highland vegetation, growing

mostly between 2400 and 4700 m, except for'§. origanifolia,

which descends to sea level. From Peru northward, species of

Salpichroa occur on both eastern and western mountain

ranges. However, from Bolivia southward, Saipichroa is found

only along the eastern Andean ranges. Except for one

specimen of S. origanifolia (Fig. 31) of dubious origin

which was collected in coastal Chile (Valparaféo). no
Salpichroa has ever been found in the Chilean Andes. The

desert areas extending more than two thousand miles from

0
northern Peru to Copiapo (27 S, 7f W) in Chile may act as a
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barrier which effectively blocks the migration of Salpichroa

into the Andean region of Chile.

Two species are widespread along the Andean chain: S.

tristis (Fig. 32) from Venezuela to Argentina and S.

scandens (Fig. 31) from Peru to Argentina. The other species
have relatively restricted distributions. Six of the fifteen

taxa of Salpichroa are endemic to Peru. Salpichroa

— e e e e

the subpuna of central Peru; while S. dependens (Fig. 32) is
restricted to the NW part of southern Peru, and S.

proboscidea (Fig. 33) to a single locality in cloud forest

near Abra Acanacu National Park. Salpichroa gayi (Fig. 32)

and S micrantha (Fig. 31) are both endemic to the Cuzco

——— s s g i

region. Salpichroa ramosissima (Fig. 31) and §. microloba,

- T —————

(Fige 33) which show disjunct distributions, grow mainly on
the Pacific-facing slope of the Cordillera Occidental in
Perus The former has additional isolated populations in
southern Bolivia and hortherﬁ Argentina, while the latter
has disjunct populations in Ecuador. These distribution
patterns represent the result either of long—distancev
dispersal or of Pleistocene climatic changes which caused
range expansion during glacial periods when vegetation zones
were lowered 'and subsequent isolation during interglacial

periodse.
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The distribution patterns of many species of Salpichroa
add more evidence to support the hypothesis which Simpson
(1975) proposed in her phytogeographical study of the Andean
flora. In the northern Andes, S. diffusa (Fig. 33) is the
only species endemic to Ecuador. The Huancabamba Deflection
in northern Peru probably determines the distribution limit
of S. diffusa and blocks its migration southwarde. According
to Simpson (1975), species which occur on both Pacific-
facing slopes and eastern slopes of the Cordillera Oriental

almost always occur N of 8°S and often into Ecuador. This is

evident ‘'in the distribution pattern of S. weberbaueri.

(Fig. 32).

Simpson (1975) also suggested that the Titicaca Lake
_system and the extensive glaciation of the Cordillera Real
east of La Paz in the Pleistocene effectively blocked north-
south biotic migrations around the eastern edge of the
present lake and, therefore, separated plant populations to
"the north and south. This is exemplified by the distribution
pattern of S. nlggggg'(Fig; 32) which has several
populations on the north, south and west sides but none on

the east side of Lake Titicaca. The two subspecies of S.

glandulosa (glandulosa and weddellii) are separated by

s s i e s e A e e e s e S ———— —

Salpichroa origanifolia (Fige 31) occurs mainly in

L3-S s Y L

southern South Bmerica, along the coast as well as inland.
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However, south of Buenos RAires, few specimens have been
collected in the coastal area and none inland. Because the
climate of southern Argentina below the province of Buenos

Aires is very arid (Smith, 1962), S. origanifolia probably

originated in the NW part of the country. It may have
migrated across the northern part to the coastal area, from

where it further spread to other parts of the world.

The distribution of Salpichroa is also profoundly
influenced by human activities, as shcwn by its écology.
Many short-tubular species occur in areas disturbed by man.
Even the cloud forest species are frequent at the edges of
-secondary forests in exposed sites. Although the ranges of
many species overlap, no hybridization has been detected in

the field.

VI. Infrageneric Relationships

So far no phylogenetic analysis of Salpichroa has been
published. The ‘following discussion of the relationships
within Salpichroa is a phyletic analysis based on the
Groundplan-divergence Method (Nagner, 1960}. Rlthough
speculation on phylogenetic relationships may never be
proven, the bhyletic analysis does offer an overview of the

genus and may be refined as more data become available.
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For this analysis, 19 characters from 16 taxa were
studied. and the trend for each was determined (Table II) by
using the criteria suggested by Crisci & Stuessy (1980) .
The character state for each taxon is listed in Table.III.
The hypothetical relationships among species of Salpichroa

are presented in a cladogram (Fig. 34).

The Groundplan-divergence Method requires the designation
of a recent commonh ancestor for‘the group analyzed. Since no
extant taxon pbssesses all the character states of the
hypothetical ancestor, some guiding principles have to be
observed for the determination of the ancestral or divergent
state of each character. Characters widespread in other
genera of the tribe Solaneae, or within the genus Salpichroa
are considered to be ancestral. On the other hangd,
characters which occur infrequently within the geﬁué are
copsidered to be divergent. In some cases, the divergent

states of characters involve progressive fusion or

specializatione.

Because vegetative characters are rather uniform within
Salpichroa, evolutionary trends in the group have been
extrapolated mainly from floral characters. Some advanced
character states mark particular taxa rafher than exhibit a

general trend.

The character states which are very common within the

tribe Solanae and thus referred to as %Yancestral" are the
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following: 1) calyx accrescent after fruiting (B in Table

II1), and 2) pollen grains with sculptured exine (M).

Characters which occur infrequently within the genus and
the tribe Solanae and are designated "divefgént"'include: 1)
urceolate corolla (£), 2) woolly ring inside of corolla tube
(I), 3) constriction on both sides of the colpus of pollen
grain (N), and 4) dilated connectives (S). Character states
which occur infrequently within the genus and are designated
divergent are 1) membraneoﬁs texture of corolla tube (R), 2)
furrows on the surface of corolla lobes (Q), 3) styles not
exceeding stamens at anthesis (L), ) different color
patterns of corolla tube and its lobes (C), 5) salmon-pink
corolla tube.(D), and 6) short, constricted corolla tubes
(F, G, H)« The last three characters (4, 5, 6} may be
related to the mode of pollination. Character state 5 occurs
in a species with long corolla tube and with exserted style
which exceeds stamens. It is no doubt a specialization for
bird pollination. Character state 6 occurs in species with
yellow or greenish-yellow cotolla and with exserted style
which exceeds stamens. I belleve that it is a specialization

for insect pollinétion.

Divergent character states which 1involve fusion are
exemplified by 1) partially fused calyx lobes (A) and 2)
teeth on the sinuses of corolla lobeé which may lead to the

fusion of lobes (J). One character state, stamens exserted
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at anthesis (K), was designated as divergent on the basis of
its co-occurrence with other characters. In Salpichroa, all
taxa with exserted stamens have styles exceeding stamens.
This syndrome is no doubt a specialization towards
outcrossing. Even taxa with included stamens are frequently
characterized by styles which exceed staméns. There are two
exceptions: S. micrantha and S. gayi have styles which do
not exceed included stamens. Therefore, it can be observed
that cross pollination in Salpichroa is the ruie. Character
state K is considered to be divergent, because out-crossing
represents an evolutionary specialization. Flowers with
exsertedv stamens and spreading corolla 1lobes with a
reflection angle < 18& (0) are more visible to pollinators.
Therefore, these two character states (K, 0) are viewed as

vdivergent". In terms of habitat (P), the cloud forests

represent more stable, ancestral habitats than weedy pléces.

The species on the cladogram (Fige. 38) largely fall into
two groups. Species on the left side of cladogram, including
S.didierana, S. dependens, S. picrophylla, S.glandulosa, and

—— s S e s i

S. proboscidea, are less advanced. The habitats occupied by

these species are wet cloud forests, " edges of secondary
fofests, and semi-moist woodlands. The taxa are
characterized by elongate, straight corolla tubes and
exserted stamens. The following trends can be noted in this
group: i) calyx lobes from deeply divided to partially fused

with one slit open to the base to unequally fused with no

..35.—
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slit to the base (see Fige 13a, 9a & 9b); 2) teeth in
sinuses of corolla lobes from none to unegual to subequal or
equal teeth (see Fig. 9a, ¢Sb & 13a). Three taxa, S.
didierana, S. dependens, and S. microphylla, have pollen

grains with smooth exine. The color of corolla tube in this

group is yellow except salmon-pink in S. proboscidea.

The right side of the cladogram consists of three
subgroups of weedy species. Subgroup I, including S.

microloba, S. ramosissima and Se. origanifolia, is

e e Sy e

characterized by urceolate corollas,or‘ by corollas with the
tube constricted at the throat and lobes reflected by 180
at anthesis. No trends can be observed in this group.
However, one character state, a woolly ring inside of the

corolla tube, occurs only in S. origanifolia. Subgroup I1I,

is characterized by short-tubular corollas with partially
constricted tubes and lobes reflected < 186, and by stamens
included at anthesis. There are two cases of parallelism
and one general tendency in this subgroup. The occasionally
diléted connectives found in both varieties of S. tristis
occur also in S. ;gmgglggimg of Subgroup I. The furrowed

surface of the corolla lobes characteristic of S. gayi and

Se tristis var. lehmanni is found also in S. weberbaueri

of Subgroup III. A general tendency is manifested in this
group—-- the style at anthesis from exceeding to not

exceeding the stamense. An infrequent character state,

-36_

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



membranous corolla tube occurs in S. scandens. Subgroup

III, consisting of left-overs, S. diffusa, S. weberbaueri
and S. hirsuta, is heterogeneous. The length of corolla
tubes ranges from long to medium-long to short. The only
common characters are the corolla tube never constricted at

the throat and the calyx never accrescent after fruiting.

Salpichroa hirsuta is the only long-tubular specles and with

anthers partially exserted at anthesis growing in a dry,
weedy habitat. Salpichroa weberbaueri has a medium-long
corolla tube with the styles at anthesis ranging from
exceeding to not exceeding the stamens. The collections of
S. weberbaueri do not as yet show heterostyly occurring in a
given population. The relationship of members of Subgroup
III to other taxa will be better revealed when more

information is available.

VII. Systematic Treatment

7: 333, 1848 (as Salpichroma) Sendtner, Mart. Fl. Bras.

10: 149, 1846-1856; MWalpers, Repertorium Botanices
Systematicae 6: 612. 18&7;'Miers. Tllustrations of South
American Plants 1: p. 1 & p. 133. 1850 (as Salpichroma)

Dunal, in de Candolle, Prodr. 13(1): 471. 1852 (as
Salpichroma) Weddell, Chloris Andina 2: 97. 1859 (as

e o o
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Plantes p. 337. 1888; Bentham & Hooker, Genera Plantarum
2(2): 899. 1876; HWHettstein, in Engler & Prantl, Nat.
Pflanzenfamilien 4 (3b): 25. 1897; Cabrera, Manual de 1la
Flora de los alrededores de Buenos Aires p. 414, 1953;
Macbride, Field Mus. Nat. Hist., Bot. Ser. 13(5B) (1): 59.
1962; Cabrera, Flora de la Provinclia de Buenos Aires 5:
220. 1965; Cabrera, Bol. Soc. Argent. Bot. 13(4): 328.
1971; Benftez de Rojas, Revista Fac. Agrone. (Mara&ay)
7(3): 77. 1974; Hunziker, South American Solanaceae: a
synoptic survey, in Hawkes et al., The Biolégy and

Taxonomy of the Solanaceae p. 60. 1979.

Busbeckia Martius, in Schrank & Martius, Hortus Regius
Monacensis p. 69. 1829, non Busbeckea Endlicher (=
Capparis L.), nome. nud.

Perizoma Miers ex Lindley, Vegetable Kingdom p. 622.

1847, nom. nud.

Deciduous, scandent or pendent or stunted shrubs,
spreading by suckers, the young stems hairy, but glabrate at
maturity. Leaves geminate, simple, estipulate, basally
obtuse to oblique or truncate to cordate, margihally entire,
apically acute or obtuse, the midrib and 1lateral nerves
plane and sometimes obscure on upper surface, slightly
raised and more conspicuous on lower surface, the veinlets

obscure. Flowers solitary, falsely axillary and pendulous;
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pedicels filiform; calyx equally or uneqqally divided,
S~1lobed, the lobes valvate, persistent, sometimes accrescent
after fruiting; corolla elongate tubular, ‘infundibular or
urceolate, 5-lobed, the lobes valvate to induplicate, equal
to subequél, reflexed or spreading at anthesis; stémens S,
alternate with corolla 1lobes, exsérted to included, equal or
subequal, the filaments glabrous.'filifbrm; partially adnate
to corolla tube, the anthers dorsifixed, -sagittate,
2-celled, dehiscent longitudinally; ovary superior,
glabrous, 2-locular, with axile placentas, the fleshy disc
nectariferous (with the exception of S. m;gggghi;;g). style
filiform, straicht, exserted, usually glabrous, usually
exceeding stamens, the stigma usually capitate to
subcapitate, the surface glabrous. Fruit a juicy, many-

| seeded, oblong to obovoid glabrous berry; seeds compressed,

rugulose.

Lectotype species: S. glandulosa (Hcoker) Miers. Miers
did not designate a Salpichroa as the type species for this
genus and when Cabrera so designafed it in 1953, he did not
give any reasons. Moreover, the 1dehtity of the type
specimen of S. glandulosa is uncertain. The reason for
choosing lectotype of S. glandulosa 1is discussed under S.

glandulosa. The chosen lectotype, Cruckshanks s.n., will

also be the generitfpe.

alpichroa

Key to the species of
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1. Calyx equally and relatively deeply divided, 1lobes

connate only at the base

2.Corolla tube 10-12.5 cm longooo_-to.o. 1. _S_. giglgzégé

2. Corolla tube < 9 cm long

3. Style exceeding stamens, reaching more than 2/3
length of corolla tube
4, Stamens exserted at anthesis or only anthers
partially exserted at anthesis |
5. Corolla infundibular or elongate fubular,
yellowish or pinkish, . the tﬁbe > 1 cm 1long,

internally glabrous

6. Corolla infundibular, the tube 2.8-4 cm long,
the lobes semicircular with apliculate -

APEXeosossscescssssonsssscscsesee 6o+ Se. hirsuta
6. Corolla elongate tubulér, the lobes triangular
or ovate-triangular to lanceolate with acute or
acuminate to cuspidaté épex |

7. Sinuses of corolla lobes with S equal or

subequal retuse teeth, corolla tube

{3e3-)3.8-6.5(-) cm long .. 3a. S. glandulosa

subsp. Aglgnéglg§é ' |

7. Sinuses of corolla lobes without teeth
8. Corolla tube and lobes yéllow to greenish
vellow, the ‘tube (3.6-)5-7 cm 1long.
Distributed on the SE side of Cordillera Tres

Cruces in Bolivia eeeses 3be - S. glandulosa

subsp. weddellii
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S5e

8. Corolla tube salmon-pink except ca. 1/5 of

the basal part nearly white, 6-8(-8.5) cm

long, the lobes yellow. Endemic to montane
cloud forests between Paucartambo and Abra
Acanacu, Dept. of Cuzco, Peru.. 5. S.

Qroboscidea

.Corolla urceolate, white to greenish white, the

tube < 1 cm long, 1internally with a densely woolly

baNdecsoencocsceccossnsssscscsnsce 8o _S_. gl_.’_j;g_a_gj.__t_'_olia

4, Stamens included at anthesis

9.

Corolla tube > 2 cm

10. Corolla tube upper 1/3 gradually widened,
externally pubescent, the 1lobes t:iangdlar-
lanceolate, 3-6 X 1-2 mm, horizontally spreading
to reflexed by 135 at  anthesis
ceccesscessecscssesasccenss Jo Se gggégégg_g;_;

10. Corolla tube constricted at throat, externally
puberulous or glabrous, the 1lobes triangular or
ovate-triangular, 2-3 X 1.5-3 mm, reflexed by 180

at anthesiSeecscensscccssccoccsne 15, §_o‘ _ﬂ_]ig_l:glggg

9, Corolla tube < 2 c¢cm

11. Corolla tube not constricted, or constricted

only at throat, lobes reflexed by'led’at anthesis,

calyx never villous

12. Corolla elongate-urceoclate, siightly

succulent, the tube slightly inflated at lower

-ql_‘
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half, glabrous or spa:sely puberulous, the tube
and lobes yellowish-green or greenish-vhite;
style included but exceeding
stamens......;........... 10. S. ramosissima
12. Corolia tubular, not succulent, the tube
.straight, glabrous 1in lower 1/3, the rest
pilose, yellowish-green to 1light gréen, the
lobes greenish-yellow with deep yellbw nargins;

Style exserted and exceeding

StameNSesesssscscscnssssncscscce 13 §.c diffu_g

11.Part of corolla tube constricted, if tube
straight then' the calyx villous, the  lobes
spreading horizontally or reflexed by 126113§ at
anthesis | ‘
13. Corolla tube glabrous or very sparsely
pubescent externally | '
14. Cogolla membranous and frequently
appearing transparent in thé drj Vstate,
constricted at throat and in the middle or 1/3
of the tube both in bud and when hature,
glabrous, the 1lobes reflexed by 135° at
anthesis; berry = yellow-green
...................;. 9. S. scandens
14. Corolla not membranous, the tube

constricted in the middle, or the tube

straight with villous calyx, glabrous, rarely

- 42 -

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



sparsely pubescent, the 1lobes spreading or

reflexed by 126’at anthesls; berry purple-

blaCK to blue-blaCR ® 000 0800 OGS OEESN 1“30 §.

‘tristis var. tristis
13.1 Corolla tube pubescent externally,
constricted or slightly constricted in the
middle, the 1lobes horizontally spreading at
anthesis; berry black

Q..................................‘........ 1ab.

3. Style short, included, not exceeding stamens, only

reaching to 1/2 length of corolla tube
15. Corolla tube 10-15 X 2-3 mm, puberulous or pilose
externally; corolla lobes linear, each lobe with two
'uneqﬁal furrbws, 3-4 X 0.5-1 mm, puberulous or
puberulous-glandular. Plant glutinous and
aromatic..........;......;............. 12, S. gayi
15. Corolla tube 7-9 X 1.5-2 mm, glabrous externally;
corolla lobes triangular-ovate, without furrows, 1-1.5
X 0.5-1 mm, ciliate.  Plant not glutinous or

aromatiCeseecsccessscacccsesesssesese 11. S. micrantha

1; Calyx unequally divided, the lobes connate for more than
1/3 length of calyx
16. Calyx lobes connate for more than 1/2 length of calyx,
not accrescént after anthesis; sinuses of corolla lobes

provided with 5 unequal obtuse or acute teeth, the lobes
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induplicate, both lobes and teeth reflexed by 180 at
anthesiSceseseesscecccsccccscescceccee 2. S. microphylla
16, Calyx lobes connate for 1/3 to 1/2 length of calyx,
accrescent after anthesis and with one slit 6pen to nearly
the base of calyx; sinuses of corolla lobes withcut‘teeth

the lobes valvate, spreading at anthesisee.. U. S.

1. Salpichroa didierana Jaubert, Bull. Soc. Bot. France 8:
© 117. 1861; Macbride, Field Mus. Nat. Hist., Bot. Ser.
13(55)(1): 61. 1962. Type. Peru. Cuzco: Sanéouentino,

valley befween country esfate Totora and quebrada of
Mollepata, 120 km from Cuzco, 4300 m, 13 Sep 1858 (fl,
: ' f£r), Grandidier & Grandidier s.n. (holotype not found

at P, presumably lost).

:Scandent shrubs to 5 m tall, the young stems, 1leaves,
pedicels and calyx villous wifh spreading, sometiﬁes partly
gland-tipped trichomes, but the .leaves sométimes glabrous
above. Branches and twigs terete or winged, with wingé on 1l
or ‘2 sides; bark ribbed. Leaf blades lahceolaté, elliptic,
or ovate, 2-5 x 1-4.5 cm, dull green when fresh, brown or
black when dry; petioles subfiliform, 0.8-1 cm x 0.5 mm.
Pedicels 0.8-2.4 cm long; calyx equally or uneqdally
divided, the lobes linear, egual or subequal, 3¢3-5.2 x 0.3

' : cm, apex attenuate; corolla elongate tubular slightiy wider

at throat, greenish-yellow, the tube straight, 10-12.5 x

-uu-
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0.5-0.9 cm, glabrous externally and internally, the lobes
valvate, 1lanceolate to triangular, subequal, 1.3-1.7 x

0.5-0.6 cm, glabrous or'villous, apex attenuate, reflexed at
anthesis; stamens exserted, subegual, the filaments adnate
to corolla tube for ca. 3/4 length, the free portion 4.5-4.7
cm long, light green, the anthers 7.5 mm long, 1light brownj;

style exceeding staméns, 13-15 cm long. Berry not seene.

Distributione. Montane cloud forest, 3100-3900 m,
occasionally among the Inca ruinsg south-central Peru.

Flowering in the rainy season, September-Februarye.

Specimens examined. PERU. Without locality: 27 Dec 1878
(f1), Martipet lggi‘(P). Ayacucho: Nr. Cusimachay, ca. 25 km
NE of Tambo, 3600 m, 28 Jul 1970 (fl), Madison '10367=70 (F);

vic. of Pantes, 33-36 km NNE of Tambo, 3353 m, 2 Dec 1978
(£1), Luteyn & LebrdniLuteyn 6348 (BM, G, K, LPB, MO, NY, P,
US, USM). Cuzco: Cordillera Veronica, 3900 m, 27 Sep 1957
(f1), RauhzHipsch P1013 (F); Mollepata, Inca ruinS above
Hacienda Pincopata, 3400 m, 27 Jan 1976 (f1), Bishop 2928
(US), 3536 m, 26 Feb 1979 (f1), Keel & Andrade 442 (NY,
USM); between Ollantaytambo and Alfamayo, 58-67 km N of
Ollantaytambo, 3415-3110 m, 11 Dec 1978 (f1), Luteyn &
ngzénj&g;gxn"éﬂﬂz (MO, NY, US, USHM); Dbetween Ollantayfambo
"and Chaullay, km marker 144, 3500 m, 17 Jan 1975 (fl),

Plowman & ‘Davis 4746 (F, GH, K).
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Salpichrea ‘didig¢rana is easily recognized by its
strikingly long corolla tubes. The degree of pubescence on
the stems, leaves, and calyx varies considerably within this
species. Specimens from the Mollepata reglon are nearly
glabrous, whereas those from the Tambo region are villous
and those from the Cuzco area are moderately villous. One
collection ( Lgsgxnfé'nggén:ggggxg'gggg ) from the vicinity
of Pentes is densely villous- even the corolla tube, which
is totally glabrous in all other specimens seen, is covered
with hairs. 1In addition, the calyx of that collection is
heavily suffused with purple and the corolla 'has purple
veins. Further investigation may reveal that this color
pattern is related to the mode of pollination. The

collections of Madisop 10367+70 and Luteyn‘g‘LebréhoLuteyn

6447 have conspicudous purplish veins on the 1lower leaf

surfacee.

Jaubert (1861) named didierana to commemorate Ernest and
Rlfred Grandidier. 1In his description, he described the
fruit as a capsule, and Macbride (1962), 1in his Flora of
Peruy, followed suit. I have not seen the type’ (presumably
lost), and there are no fruits on any of the specimens
examined. However, because all related Peruvian species with
long-tubular corollas have baccate fruits, I believe that
the fruit of S. ‘didierapa is probably baccate as well.

Nevertheless, further field work is needed to confirm thise.
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Although Grandidier's collection from Madagascar is at P,

I was unable to locate‘ Grandidier's South American

collections, in spite of the assistance of Drs. Heine,
Jolinon and Lourteig during my visit at P. However, because

the type still may be relocated, a neotype is not designated

here.

Local name. Peru: chapaillo ( Keel ‘& Andrade 442 ).

2. Salpichxda microphylla (Dunal) Keel, comb. nov.
gggggllga micropliylla Dunal, in de Candolle, Prodr.
13(1) ¢ 531. 1852; Macbride, Field Mus. Nat. Hist., Bot.
Ser. 13(58)(1): 85. 1962. Type. PERU. Junfn: Huasahuasi,
5-12 Dec 1779 (f1), Egzéﬁ'g.g. (holotype, G).

Salpl¢hroa longiflora Benoist, Bull. Soc. Bot. France 85:

u408. 1938. Type. Peru. Jun{h: Huasahuasi, Oct-Dec 1779

(£1), Dombgy s.n. (holotype, P).

Scandent shrubs to 3 m tall, the young stems, 1leaves and
pedicels puberulous or villous, sometimes with gland-tipped
trichomes, but the pedicels sometimes glabrous. Branches and
twigs flexuous, terete or winged, with wings on 1 to &4
sides, each node sometimes with 2 to 8 semicircular scales.
Leaf blades elliptic or ovate, 1.8-4 X 1.3-2.5 cm; petiole
subfiliform, 10-15 x 0.5-1 mm. Pedicels 0.8-2 cm long;:
calyx unequally divided, connate for more than 1/2 its
length, the tube 0.7-1.7 x 0.6-1 cm, glabrous or villous,

the lobes trianqular-lanceolate, subegqual, ciliate or
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occasionally qland—tipped, 8-13 X 3-3 mm, apex acute to
acuminate; corolla elongate-tubular, yellow, the tube
straiqght, 55-65 x 5-8 mm, externally glabrous to sparsely
appressed puberulous on upper 1/3 to 1/2, internally
glabrous, the lobes induplicate, narrowly triangular, equal,
with well developed venation, 11-20 x 5-6 mm, apex
attenuate, glabrous to puberulous, the margins ciiiate,
villous or glandular-villous, the sinuses with 5 unequal
obtuse or acute teeth ca. 1-2 mm long, glabrous or ciliate,
both lobes and teeth reflexed by 1Gd’at anthesis; stamens
exserted, equal, the filaments adnate to corolla tube for
cas 2/3 length, the free portion 2-2.6 cm long, the anthers
5-7 mm long; style exceeding stamens, (5.7-)7-8 cm longe.

Berry (immature) oblong, 3.5 x 1.2 cm.

Distribution. Semi-moist shrubby woodland within sub-
puna, 3500-4000 m, frequent along small mountain paths
climbing on Berberis spe.; central Peru. Flowering October-

January, and sometimes in June.

Specimens examined. PERU. Without locaiity: 27 Dec 1878
(£1), ua.;ting&_‘.l.é.i_l.‘ ‘1618 (P), without date (fl), Maclean
s«Ne (K)o Hugnuco: Tambo de Vacas, 3960 m, 10-24 Jun 1923
(1), ‘Macbride 4418 (F). Junin: between Bella Vista and
Marainico, ca. 1 hr. car ride from Palca, 3780 m, 27 Jan
1979 (fl1, fr), Keel et al. 386 (BM, G, GOET, K, LPB, MO, NY,

P, S, U, US, USM).
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Morphologically, Salpichroa microphylla résembles the
Bolivian population of S. glandulosa. However, although the
two species have corolla tubes of similar lengths and
corolla lobes with similar teeth in the sinuses, they differ
in growth habit, habitat preference, and the morphological

characteristics given in Table IV. sSalpichroa microphylla

is a tall climbing shrub of semi-moist woodland, whereas the
Bolivian population of S ‘g;gggg;ggg'is a small,weak-stemmed

shrub pendent from rock crevices near stream banks.

Macbride(i962) has treated Juanulloa microphylla Dunal as

a synonym of Sglpjghroa dependense. However, in his

description of ‘'d. microphylla (p. 85), he states Y...in

habit and foliage it [ J. microphylla]suggests Salpichroa it
may, when flowers are discovered, be found to be Iochroma."

Rpparently, he was uncertain as to which genus J.

microphiylla belongs.

A close examination of the type of J. microphylla (Pavéﬁ

sen.) , however, revealed that it is similar to the type of
S. longifloxa (Dombey s.n.). Because the handwriting on the
labels of both specimens is identical, I believe that both
were collected in 1779 on Dcembey's, Pavon's and Ruiz's
exoeditidn through South America (Ruiz, 1940). Although the
fertile parts of the type specimen of J. microphylla that I
examined consist only of a calyx tube and an ovary, its

vegetative parts are clearly similar to that of Dombey's
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collection. Dunal described the leaves of J. microphylla as
mucronate and Macbride followed suit. To me, these few

“mucros¥ are merely dried leaf tips.

Macbride 4419 was 1lncorrectly cited in the'glg;g of Peru
as S. ‘depepdens. Although the calyx of S. m;g;ggnz;;g
resembles that of S. dependens, the characters of corolla,
including the presence or absence of teeth between lobes,
the spreading or reflexed position of the 10bes‘at anthesis,
in addition to the presence or absence of a nectariferous
disc distinquish these two taxa (see Key on p. 43 & 44).

3. Salpichroa glandulosa (Hooker) Miers

Scandent shrubs to 3 m tall or gnarled shrubs fo 0.5 m
tall or pendent shrubs to 1 m tall, the young stems, leaves,
pedicels and calyx puberulous, hirsute or pilose, rarely
villous with partly gland-tipped trichomes, but the calyx
lobes sometimes ciliate, the leaves and pedicels sometimes
glabrous. Branches and twigs rarely flexuous, terete or
winged, with wings on 1 or 2 sides, mature branches’
sometimes with adventitious roots. Leaf blades oVate‘to
elliptic or lanceolate, 1.2-4(-5.4) X 0.7-3(-3.5) cm;
petioles subfiliform, 7-25(-40) x 0.5-1 mm. Pedicels
0s7-2.5(-4) cm; calyx equally divided, the lobes linear,
subequal or unequal, 0.8-2.5 X 0.1-0.3 cm, connate only at
the base, this sometimes swollen after fruiting, apex

attenuate; corolla elongate tubular, greenish-yellow to
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sulphur-yellow, sometimes golden-yellow to pale yellow, the
tube slightly wider distally, (3.3-)3.8-6.5(-7) x 0.3-0.9
cm, externally pilose or puberulous and often with gland-
tipped trichomes, rarely glabrous, internally glabrous, the
lobes induplicate to valvate, triangular or ovaté-triangular
fo lanceolate, equal, with well developed venation,
(2-)5-15(-20) x (2-)3.5~-8 mm, apex acute or acuminate to
cuspidate, the sinuses often, but not always, provided with
5 equal or subequal retuse teeth, 2.5-3 x (0.5)1-5.5 mm,
glabrous or ciliate or with same types of pubescence as
corolla tube, both lobes and teeth reflexed by 186’ét
anthesis; stamens equal or subequal, the filaments included
to exserted, adnate to corolla tube for ca. 2/3-3/4 length,
the free portion 0.6-2.5 cm long, the anthers partially to
completely exserted, 3-5 mm long; style exceeding stamens,
3.4-7 cm long. Berry black with dull sheen when mature,

immature green, elliptic-oblong, 2.8 x 1-1.6 cm.

Key to the subspecies of Salpichroa glandulosa

1. Pedicels 0.7-2.5 cm long; calyx base sometimes swollen
after fruiting; corolla lobes induplicate, triangular,
the sinuses with 5 equal or subequal retuse teethe.
Distributed in Peru ani on the NW side of Cordillera Tres
Cruces in Bolivia eeeeseeceees 3a. subsp. glandulosa.

1. Pedicels 1.5-4 cm long; calyx base not swollen after
fruiting; corolla 1lobes valvate-induplicate, ovate-

triangular to 1lanceolate, the sinuses without teeth.
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Distributed on the SE side of Cordillera Tres Cruces in
Bolivia eesseecescessss 3be subsp. weddellii.
3a. Salpichroa glapdulosa (Hooker) Miers Subsp. glandulosa

London J. Bot. 4: 325. 1845; Walpers, Repertorium
Botanices Systematicae 6: 613. 18473 Miers,
Illustrations of South American Plants 1: 5. 18503
Dunal, in de Candolle, Prodr. 13(1): 472. 18523
Weddell, Chloris Andina 2: 98. 1859; Macbride, Field
‘Mus. Nat. Hist., Bot. Ser. 13(5B) (1) :63. 1962.
Atropa ‘qlardulosa Hooker, Bot. Misc. 2: 230. 18313
Hooker's Icon Pl. 2: tab. 106. 1837. Type. PERU.
Pasco: Huaylluay, near Pasco, 28 Jul 1830 (£1),
Cruckshanks sene (lectotype, K, here designated).

Salpichroa ‘alanduloga (Hooker) Miers var. 1lonaiflora
‘Dunal, in de Candolle, Prodre. 13(1): 472. 1852, Type.
PERU (see discussion) . without locality, without date,
pavén s.n. or Buiz's Pavdn s.n. (holotype, G;
isotype, BM).

Salpichroa "amoena Benoist, Bull. Soc. Bot. France 85:
409. 1938. Type. BOLIVIA. La Paz: nr. Sorata, between
Laripata and Ticonquaya, Paracollo, 3300-3600 m, Aug-
Jan 1898 (fl1, fr), Mandon 438 (holotype, P; Iisotypes,
BM, G, GH, K, NY, P~-3 sheets, S, W-2 sheets).

Leaf blades 1.2-4 (~5.4) cm long ; petioles 0.7-2.5 (-3.3)
cm lonq, glabrous or puberulous or glandular-puberulous.

Pedicels 0.7-2.5 cm long; calyx green or tinged with purple-
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bronze, the lobes 0.8-2.5 cm x 1-2 mm; corolla greenish-
vellow to golden-yellow, the tube with green nerves, the
nerves sometimes tinged with purple, (3¢3-)3.8-6.5 x 0.3-0.8
cm in diam., the 1lobes induplicate, triangular,

(0.2-)0.5-1.3 cm long; the sinuses with 5 equal or subegual

retuse teefh.

Distribution. Mainly in puna, sub-puna, and montane cloud
forests, among rocks or in rock crevices nr. streams or
lakes but also 6ccurring in scrublands, roadsides, Qrass-
steppe areas or agricultural fields, 3oso-u7oo'm; ‘most
common in the western and southern part of central Peru,
extending into the NH side of Cordillera Tres Cruces,

Bolivia. Flowering October~April, fruiting December onwardse.

Specimens examined. COLOMBIA(?). Without 1locality,
without date (£1), Lobb 291 (K). PERU. La Libertad: S of
Huamachuco, on eastern base of Cerro Huaylillas, 3900 m, 27
Nov 1936 (f1), West 8127 (GH, UC). Ancash: Cordillera

Blanca, 4300 m, 12 Aug 1957 (f1), Rauh-Hirsch P1%41 (F);

Huarés. 4100 m, without date, 1906 (f1, fr), Heberbauer 2936
(G) . Pasco: nr. Pasco(=Cerro de Pasco), without déte, 1834

(£1), Mathews 667 (BM), Jul 1835 (fl), M'Lindley 667 (G); on

————

road 24.4 km from Huayllay to Santo Domingo, 4230-4610 m, ©
Mar 1977 (f1), Boeke 1134 (NY). Lima: be Blanco, 4570 m,
20-25 Mar 1923 (f1), Macbride 3050 (F, NY, US); between San

. Mateo & Casapalca, above Chicla, 3800-3900 m, 27 Jan 1950
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(f1), Ferreyra 6540 (US); on highway Lima-Chicla, 1/2 mile
before Chicla, 4328 m, 24 Féb 1963 (fl1, fr), Saunders 817
(K); Lima, without date (fl), Maclean se.n. (K)« Junin: nr.
Sacsacancha (=Casacancha), without date (fl1), Maclean s.ne.
(Ky:; between Acopalca & Pariahuanca, 4800 m, 16 Mar 1939

(f1), Stork 10932 (F, UC); between Huancayo and Acopalca,
Feb 1948 (f1), 'Soukyp 3688 (F, US); nr. Huancayo, Mount lLa
Juntay, 4700 m, 27 Apr 1929 (f1, fr), Killip'é Smith 22073
(F, MO). Huancavelica: 13 miles SW of Huancavellca, nr.

Huama, 4000 m, 28 Dec 1974 (fl, £fr), Plowman & Davis 4645

(F, GH, S, U); Patacancha, 4000 m, 8 Apr 1961 (fl), Tovar
3179 (US); vic. of Pucayaco, 70 km NW of Huanta, 3720 m, 1
Dec 1978 (£1), Luteyn & Lebrdn-Luteyn 6332 (NY, US, USM).

Ayacucho: half way from Quinua to Tambo, 3900 m, 10 Feb 1979
(£1, fry, Keel ‘413 (NY, USM); between Quinua & Tambo, Laguna
de Apacheta, 4000 m, 13 Feb 1979 (f1, fr), Keel 418 (BM, G,
K, MO, NY, P, U, US, USM); 14 km NE of Quinua, 3690 m, 2 Dec
1978 (fl).'Lgﬁgxn'ﬁ'Lghxéﬁ:Lgsgxg 6336 (B, BM, BR, CORD, F,
G, GOET, K, LPB, MO, P, NY, S, U, US, USM, VEN); on road

between Huanta & Ayacucho, ca. 15 km before Ayacucho, ca.

3050 m, 1 Jan 1962 (fl1), Saunders 726 (NY). Apurimac:

Quebrada of Juccuchic-Chupan on trail Chincheros-
Andahuaylas, 4200 m, 3 Nov 1935 (fl), West 3719 (GH, MO,
UC); Andahualas-Abancay road, km 98, ca. 100 km W of

Abancay, 3900 m, U4 Dec 1978 (f1), Luteyn & Lebrén-Luteyn

6371 (G, K, MO, NY, P, US, USM); ca. 160 km from Chalhuanca
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to Puguio, 4110 m, 6 Jan 1962 (f1l), Saunders 777 (NY).
Cuzco: on road between 0Ollantaytambo and Rlfamayo, 22 km NW

of Ollantaytambo, 3600 m, 11 Dec 1978 (f1), Luteyn & Lebrdn-

Luteyn ‘6445 (NY, US, USM); Chincheros, nre. thé conmunity of
Taucca, 13 25'S, 72’ W, 4050-4250 m, 14 Jan 1982 (f1), Davis
et al. 1554 (F, NY), summit of Antakillga, 13°23 s, 72° 2" W,
4500 m, 20 Jan 1982 (fl), Davis et 'al. 1707 (F,‘US); Prov.
Paucartambo, Hacienda Churu, 3500 m, Jan 1926 {f1), Herrera
s.n. (US); Chectacuchu, nr. Marcapata, 4100 m, 11 Dec 1943
(£1), Vargas 3152 (F). BOLIVIA. La Paz: 2 km S of Ambana,
the Tipuani-Ancoma-Sorata trail down to Sorata, 4250 m, 30
Bpr 1926 (fl), Tate 824 (NY); Luipichi, nr. Laripata, 3960
m, 27 Sep 1920 (f1), Willfams '1547 (NY, US); Sorata, 4500 m,

Dec 1919 (f1), Gunther 5831 (US); Cordillera Pakollu,
between Sorata and Achacachi, 4100 m, 12 Apr 1939 (f1),

‘Balls ‘6468 (BM, K, UC, US), 3750 m, 15 Mar 1979 (fl1, f£r),

PP

Keel & 'Quéspe 461 (NY, US); Valle de Zongo, 4050 m, 12 Jan
1980 (f1, fr), Beck 2772 (NY), 4125 m, 1 Feb 1981 (f1), Beck
6099 (NY), 4090 m, 12 Dec 1973 (f1), Graf 303 (NY); La
Fabulosa, tin mine at the head of the Challana valley, 4570
m, 1 May 1950 (fl), Brooke 6368 (BM, F); road to Penas, 47

km from Mina Fabulosa, 4500 m, 18 Feb 1980 (f1), Beck 2891
(NY); between La Cumbre 6 Unduavi, 3650 m, 21 Feb 1975 (fl,
£r), Plowman & Davis 5138 (F, GH, K, MO, U); Unduavi, 3048
m, Oct 1885 (£1), Rusby 1935 (F, GH ,NY, US).
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There are some doubts about the type collections of
Atropa gqlapndulosae. A single sheet from K, which originally
belonged to the Hooker Herbarium, has three mounted
specimens.vOn top is a small branch of S. microphylla with a
signature by Maclean underneath (probably coliected by
Maclean) . At the bottom of the sheet is a branch of S.
glandulosa, with the signature of Lobb, and the word
Colombia., This 1latter specimen represents the iny S.
glapdulosa from Colombia. Because this species 6ccurs
neither in northern Peru, nor in Ecuador and because recent
collectors have never found S. glandulecsa in Colombia, I

question the accuracy of the locality indicated by Lobb. In

the center of the sheet is a specimen of S. glandulosa

bearing a label with the 1locality Huaylluay, near Pasco.
However, no collector is indicated. Because the handwriting
on this 1label matches well Hooker®s handwriting (Burdet,
1975), I suspect that the specimen on this central portion
of the sheet was collected by Cruckshanks and used by Hooker
for his description. Thus, I here designate it as lectotype.
In Hookgrfs Icones PRlantarum (1837), the drawing of S.
glandulosa shows well the characters of the type specimen,

but it fails to show the typical character of the species-

teeth in the sinuses of the corolla lobes.

Macbride (1962) cited the type locality of Atropa
glandulegsa as Obradillo, valley of Canta. Al though

Cruckshanks collected in Obradjillo during his Jjourney to
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Pasco (=Cerro de Pasco), the type of A. glandulosa was

actually collected in Huayllay (Cruckshanks, 1831). Hooker

in his type description also indicated that the planf was
from Huayllay, near Pascde. Macbride‘®s type_citation is
obviously a copying mistake, because B. glandulosa is
described on a page which also gives a description of A.
biflora, whose type specimen was collected in Obrajillo,

valley of Canta.

The type-of Se glgggglggg vare. longiflora from G has a
label which mentions Pavéﬁ as the collector and Nueva Espana
(=Mexico) as the collection locality. However, an identical
specimen from BM has a 1label indicating that i1t was
collected in Peru by Ruiz and Pavén. It is well known that
the South American collection of Ruiz and Pavén has been
confused with the Mexican collection of Sessé and Mociho
(Colmeiro, 1858). Because Pavdn never collected in Mexico
and because no species of Salpichroa has been found in
Mexico, I beljieve that the locality mentioned on the label
at G is wrong. According to the species description given
here, this collectionAis morphologically identical to
specimens of S. ‘glapdulpsa collected in Peru, and,

therefore, var. longiflora is not recognized here .

Salpichroa ‘gldandulosa, a widespread species, exhibits
considerable morphological variation, probably resulting

from its adaptation to various habitatse. The glandular
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pubescence, from which the specific epithet 1is derived,
occurred frequently in the collections studied. However, the
specimens from the Department of Jun{n and Huancavelica are

only hirsute, and two collections, Saunders 726 and Hest

3719, are nearly glabrous. In the Peruvian specimens, the

staminal filaments are included at anthesis, except for

three collections (Lutezn'Q‘Lebrén*Lutezg 6371 & 6445, and

Vargas 3752) that contain some flowers with exserted
filaments. Two of these three collections are from the Cuzco

region (‘nggzg'Q'Lébréh—Lutezn'suus, Vargas 3752 ). They

have flowers with included stamens and with exserted stamens
on the same plante. In all flowers, the styles exceed the
stamens in length, but they differ in exceeding or not
exceeding the corolla tubes. The length of the corolla tubes
and the size of teeth in the sinuses of the corolla lobes
also show quantitative variation in some plants. Specimens
of West 8127, from the Department of La Libertad, and those
of Luteyn't Lebrfu:Luteyn 6332, collected near an
agricultural field, have the shortest corolla tubes (3-3.5
cm). The Cuzco and La Libértad collections are on the
periphery of the geographical range of S. glandulosa. It is

not unusual to find character deviation in the peripheral

populations of a taxon.

The Bolivian collections of S. glandulosa from the puna

or sub-puna reqions and the Bolivian collections from

montane cloud forests show character differences, though
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they all occupy the same habitat, namely rock crevices. The
puna or sub-puna collections ‘are more similar to the
Peruvian collections with which they share glandular
pubescence, shorter corolla tubes, included filaments and
trianqular corolla lobes, whereas the cloud forest
collections have eglandular pubescence, longer corollas with
well exserted filaments and styles, and the shape of corolla
lobes approéchinq cuspidate. Gene exchange between the
Bolivian populations in these two hablitats is 1ndicatéd by

the presence of intermediate forms.

The Bolivian collections from montane cloud forests
differ conspicuously from the other collections of subsp.
glandulesa in the relative size of corolla tube and length
of stamens and styles. The largest corolla observed in
collections from the Bolivian cloud forest is about twice
the size of the smallest corolla in the Peruvian
collectionse. In most plants of S. glandulosa the anthers
are not completely exserted; moreover the styles exceed the
stamens only slightly (three exceptions from the Peruvian
collections are mentioned above). In contrast, in plants
from Bolivian cloud forest, the anthers and filaments are
all far exserted and styles exceed the tip of the anthers by
about 3-5 mm at anthesis. These character differences
suqgest that these populations have different pollination

mechanisms. I1f the plants are self-compatible, those of the

Bolivian cloud forest population will be less 1likely to
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self-pollinate. If they are self-incompatible, the flowers
with corolla tubes of different 1lengths may require
different pollinatorse. The specimen 1label of Luteyn §
Lebrén:Luteyn 6336 states that this population of S.
glandulpsa was visited by hummingbirds (species unknodn).
However, members of this genus propagate naturally by
suckers. Pollinators may not be obligatory for the survival
of this species, but they do contribute to the
diversification of reproductive strategies and the

enrichment of genetic compositione. Further field work is

needed to confirm the pollination mechanism of this speciese.

Fruits of S. glandulosa are edible, long distance
dispersal by animals oxr even by man is facilitated and

further contributes to the wide occurrence of this species.

Local names and uses. PERU: pepino silvestre ( Luteyn &
Lebrbn=Luteyn 6336). agha agha (Davis et al. 1554), pires
pires (Davis et al. 1707), fruit edible (Davis et al. 1707).
“Plants aromatic" was indicated on 2 collections, Boeke 1134
and Keel 418, leaves and branches grazed by sheep (Mathews
in Hooker, 1837).
3b. Salpichroa ‘glandulosa (Hooker) Miers subsp. weddellii

—_ia

(Benoist) Keel, stat. nov. Salpichroa "weddellii

Benoist, Bulle. Soc. Bot. France 85: 408. 1938. TIype.
Bolivia. Cochabamba: between Llave and Morochata, Dec
1846 (fl), Weddell 4116 (holotype, P; isotypes, P-2

sheets).
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Leaf blades (0.9-)2.5-U(=-5) cm 1long petioles
(0.3~)0.8-1.5(-4) cm long, pilose, never glabrous. Pedicels
(0.3~)1.5-4 cm long; calyx lobes (0.7-)1.2-2 X 0.1-0.3 cm;
corolla qgqreenish-yellow to pale yellow, the tube.(33—)50-70
X (2.5-)5-8.5 mm, the 1lobes valvate-induplicaté, ovate-
trianqular to lanceolate, (0.6-)1.2-1.5(-2) cm long; .the

sinuses without teeth.

Distribution. In montane cloud forests, on dry slopes or
near snow line, most frequently in wet rock-creviées,
3000~4050 m; in the Department of Cochabamba, on the SE side
of Cordillera Tres Cruces, Bolivia. Flowering November -

February, fruiting January onwards.

Specimens examined. BJOLIVIA. Cochabamba: km 69, on the

way to Chaparé, 3000 m, Nov 1964 (f1), Cé}dengg'g1u7 (Us);

Choro, above the Cocapata river ca. 100 miles NHW of
Cochabamba, across the Tunaril range, 66°30'u, 17°N,

3050-3950 m, 22 Jan 1950 (f1, fr), Brooke'60u40 (BM, F, NY,

U), 3350-4050 m, 3 Feb 1950 (f1), Broocke 6096 (BM, F);
Cordillera Chimoré, 3800 m, 2 Nov 1937 (fl), Cardenas 2068
(US); vic. of Cochabamba, Mt. Tunari, nr. snow-line, 1891
(f1), Bang 1048 (BM, F, GH, MO, NY, US); ca. 1 km E of
Challa on Carretera Fundamental 4 to Cochabamba, 4100 m; 3

Dec 1975 (f1), Davidson 3718 (NY).

- .

Benoist (1938b) separated the Bolivian population of S.

alandulosa subspe. glandulosa (=S. amoena, sensu Benoist)
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from S. vweddellii by the shape of the corolla lobes and the
presence or absence of teeth (=smaller lobes, sensu Benoist)
in the sinuses of the corollé lobes. After close examination
of all available specimens, I have concluded that these two
taxa (sensu Benoist) are similar in growth habit, habitat
preference and all aspects of morphology (including pollen
morphology) except pedicel length and presence or absence of
teeth between corolla lobes. They represent two populations,
separated geographicalli by the Cordillera Tres Cruces,

which are best treated as vicariant geographic subspecies.

There is 1little morphological andlhabitat variation
~within this subspecies. Bang 1048 is the only collection of
the subsp. weddellii with consistently though sparsely
pubescent corolla tubes and lobes. Because the type of hair
and deqree of pubescence are highly variable within the
species of S. ‘glapgulosd, they are not of diagnostic value.
gégggngg‘gggg, collected from a dry slope ingtead of wet
rock-crevices (the usual habitat), does not exhibit any
morphological differences ekcept for shorter pedicels.
"Herb prostrate" is indicated on the label, and adventitious
roots occur on the stem of this specimen. These probably are

the result of an adaptation to dry habitats.

Davidsop ‘3718, an unicate collection, is a miniature form

b -3—%-A o

of this subspecies. The length of its corolla tube, 3-3.7

cm X 25-3.5 mm, is approximately half of the average
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corolla length of subsp. weddellii. The leaves are
correspondinqgly smaller, but except for size, there are no
other distinctive characters. On his 1label, Davidson
indicated that this plant was common in crevices of cliffs
and on steep slopes--.the same Kkind of habitats from which
the other collections come. Therefore, the smaller size of
this plant may not be the result of ecological variation and
the quantitative difference raises two questions: 1.. Is
this subsp. a polyploid coﬁplex? 2. Are the éollections 6f
this subsp. insufficient to exhibit the range of
morphological variation? Because there is only one specimen
available §f this miniature form, I tentatively include it
in the subsb. 'QQQQQLL;L. Material for chromosome study of

this specieé is needed.

The Bolivian pspulations of S« glandulosa, which inélude
both subsp. qlandulosa and weddellii, abpear similar in
their aross morphology to S. microphylla.  The differences
are discussed under the latter faxon.
u..§§lgign;gg7ggggngég§ (ﬁathews ex Hooker) Miers, Lond.

' J. Bot. 4: 325. 18&53 Walpers, Repertorium Botanices
Systematicae 6: 613. 1847; Miers,‘illhétration of
South American Plants 1: 5. 1850; Dunal, in de
Candolle, Prodr. 13(l): 472. 1852; Macbride, Field
Mus. Nat. Hist., Bot., Ser. 13(SB)(1): 60. 1962.
Atropa dependens Mathews ex Hooker, in Hooker's Icon.

Pl1. 2: tab. 107. 1837. Type. PERU. Eastern side of
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the Cordillera of Peru, without date (fl, fr in

fiqure), Mathews 829 (holotype, BM; isotype, K).

- =

Scandent shrubs to 3 m tall, the young stems, 1leaves,
nediéels and calyx villous, pilose or puberulous, ' sometimes
ﬁith gland-tipped trichomes, but the‘vesture variable in
density, the leaf blades sometimes glabrous on lower surf ace
and. the pedicels sometimes. nearly glabrous. Brénches and‘
twiqgs occasionally £1exuod§, terete or winged, with»wings on
1 side, each node sometinmes with 1 to 4 semicircular scales.
Leaf blades ovate or elliptic, 2-4.5 x 1.3-3(-3.5) cn;
petioles subfiliforam, 8-20 x 0.5-1 mm. Pedicels 0.5-1.6(-3)
cm long; calyx unequally divided, connate for 1/3 to 1/2 its
length, accrescent after anthesis and with one slit open to
nearly the base, the lobes linear to lanceolate, equal 6r
unequal, 1-1.5(-2) x 0.1-0.3(-0.4) cm before fruiting,
(142-)1.8-2 x 0.4-0.5 cm after fruiting (measurement made at
the stage of yodnq fruits), apex attenuate; corolla
elongate-tubular, greenish—yellow, the tube straight,
(4.5-)5-6+5 x 0.5-0.8 cm, externally glabrous, pilose or
glandular-pilose, pubescence increasing gradually from basal
1/3 of the tube to corolla ldbes, internally glabrous, the
lobes valvate, lanceolate to trianqular, equal to'subequal,
with well developed venation, 0.8-1.5 x 0.4-0.5 cm, pilose
or glandular-pilose or villqus, spreading at anthesis, apex
attenuate; staméns exserted, equal; filaments adnate to

corolla tube for ca. 1/2 length, the free portion 2.7-3.5 cm
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long, greenish-yellow; the anthers 4.5-5.5 mm long, brown;

style exceeding stamens, (5.5-)7-8(-8.5) cm long. Berry

(immature) elliptic-angular, 4.4 x 1 cm.

Distribution. Montane cloud forests or shrubby woods near
moist ravines, 3200-3780 m; in NW of southern Peru.

Flowering and fruiting January onwards.

Specimens examined. PERU. Jun{n: Comas, 3500-3600 m,

without date, 1909-1914 (f1), HWeberbauer 66063 (F, GH, US});

Pahval, 65 km from Huancayo, 3597 m, 24 Jan 1979 (f1, fr),
Keel ‘& Centeno 384 (BM, G, GOET, K, LPB, MO, NY, P, S, U,
US, USM);: Pariahuanca, 3400-3500 m, without date, 1909-1914
(£1), Weberbaver 6596 (F, GH, US). Huancavelica: 3 km N of

Salcabamba village, 3500 m, 9 Jan 1939 (f1) , Stoxk & Horton

10332 (F, G, GH, UC); on the road between Colcabamba &

Pampas, 3780 m, 25 Jan 1979 (f1, fr), Keel & Centeno 385
(BM, G, GOET, K, LPB, MO, NY, P, S, U, US, USM). Ayacucho:
mountains NE of Huanta, 3200 m, 1-10 Feb 1926 (fl),

Weberbauver 7515 (F).

192]
n
1=t

pichroa dependeps is probably related to S. didierana,
because their floral morphology is similar except for the
obvious differences in the division of the calyx and the
lenath of the corolla tube. |

5. Salplchroa proboscildea Benoist, Bull. Soc. Bot. France

85: 409. 1938. Type. PERU. without locality, without
date, 1839-1840 (f1), Gay 1061 (holotype, P).
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Scandent shrubs to 5 m tall, the young stems, leaves and
pedicels pilose or villous, but the pedicels sometimes
nearly glabrous. Branches and twigs flexuous, terete or
winged, with wings on 1 to 4 sides, each node sometimes with
2 semicircular scales, mature branches occasionally with
adventitious roots. Leaf blades ovate to ovate-lanceolate,
1.5-4(-6) x 1.2-3.5(-4) cm; petioles subfiliform, 8-20(-30)
X 0.5-1 mm. Pedicels 0.8-2(-2.5) cm long; calyx deeply
divided, the lobes linear, equal to subequal, green tinged
with purple, moderately to sparsely villgus. 12-20 x 1-1.5
mm, connate only at the base, apex attenuate; corollé
elongate tubular, the tube 6-8(-8.5) <cm long, upper 2/3
gradually wideﬁed, 3-5 mm wide at base, 0.8-1.3 cm wide near
throat, salmcn-pink except basal 1/5 nearly white, glabrous
externally and internally, the 1lobes triangular, equal,
vyellow, induplicate to valvate, with well developed
venation, 5-8 x 5-7 mm, clliate, apex acuminate, reflexed by
1ed’at anthesis, 10 dark lines iunning from the sinuses and
the middle of the lobes to the base of the tube; Astamens
with anthers partially exserted, equal,vthe filaments adnate
to corolla tube for ca. 4/5 length, the free portion 0.8-1.2
cm long, the anthers 3-4 mm long; style exceeding stamens,
(6-)6.5-8(-8.5) cm long, the stigﬁa clavate to subcapitate.
Berry (immature) 1.8 x 0.9 cm, pale-green tinged with red

purple bandse.
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Distribution. This species is known only from one

locality in southera Peru, near Abra Rcanacu National Park,
a reserve of montanc cloud forest. It occurs in secondary
qrowth along roadside slopes and often near sméll creeks,
2990-3320 m. Flowering December-February, fruiting February

onwardse.

Specimens examined. PERU. Cuzco: above Paucartaﬁbo on
road to Abra Acanacu, 2987 m, 3 Feb 1975 (fl1), Plowman &

Davis ‘4924 (F, K), 18-17 kms NE of Paucartambo, 3170 m, 9

Dec 1978 (£f1), Luteyn Q'Lebrén*l.utem'_s_uul (B, BM, BR, C,
coL, CORD, F, G, GB, GOET, K, LPB, MICH. MO, NY, NBV, P, S,
u, Uc, US, USM, VEN), 20 kms NE of Paucartambo, 3320 m, 24
Feb 1979 (f1, fr), Keel 438 (BM, G, K, LPB, MO, NY, P, S,

Us, USM) .

The dominant flower color of Salpichroa is yellow; its
spectrum ranges from greenish-yellow thréugh pale yellow to
sulfur yellow. Therefore the color pattern founa in S.
as expected, vyellow, but the corolla tube is sa;mon-pink'
with ten dark lines running from the sinuses and the middle
of the corolla lobes to the base of the tube. Because it has
been observed that some species of Salpichroa are visited by
hummingbirds, this salmon-pink coloration could be the

result of evolutionary specialization towards bird

pollination.
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Although it probably does not play a role in pollination,
the color change in the calyx is quite interesting. During
flowering, the calyx is mostly green tinged with purple or

dark red, but it turns dark purple in fruit.

Local names and uses. PERU. Nustos ( Luteyn & Lebrén;

Luteyn 6441 ), fruits not eaten locally.

6. Salpjichroa hjirsuta (Meyen) Miers, London J. Bof. h: 325,
1845; Walpers, Repertorium Botanices Systematicae 6:
613, 18473 Miers, l.c. 7: 334. 1848; Miers,
Illustrations of South American Plants 1: p.6, 133 &
Plate 28A., 1850; Dunal, in de Caﬂdolle, Prodr. 13(1):
472. 1852; Walpers, Ann. Bot. Syst. 3: 169. 1852;
Weddell, Chloris Andina 2: 97. 1859; Macbride, Field
Mus. Nat. Hist., Bot. Ser. 13(5B) (1): 63. 1962.
Atropa hirsuta Meyen, Reise um die Erde 1: 466. 18343
Meyen, Nov. Actorum Acad. Caes. lLeop. - Carol. Nat.
Cur. 19 (suppl. 1): 389. 1843, Type. Peru. Puno:
Pizacoma, 4580 m, Apr 1836 (f1), Meyen se.ne.
(holotype, B, n.v., presumably destroyed; 1lectotype,

K, here designated).

Stunted shrubs to 2 m tall, the young stems, 1leaves,
pedicels and calyx hirsute, pilose or sometimes with gland-
tipped trichomes, but the vesture variable in density, the
leaf blades sometimes nearly glabrous. Branches and twigs

terete or rarely winged, with wings on 1 or 2 sides. Leaf
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blades ovate to elliptic, (1-)1.5-3.6(-7) X 0.8-2.5(-5.5)
cms petioles filiform to flattened, (5-)10-25(-30) x
0.5-1(~2) mm. Pedicels (0.5-)1-2.2 cm long; calyx deeply
" divided, the lobes linear, subequal, 0.5-1.5 x 0.1-0.2 cm,
connate only at the base, apex attenuate; corolla pale
yellow to greenish-yellow, infundibulér, the tube gradually
wider or inflated on upper ca. 2/3 length, 2.8-4 x 0.5-1 cm
at inflated part, 1-5 mm wide at constricted part,
externally hirsute or nearly glabrous or rarely glandular-
pilose on inflated part, the rest glabrous, internally
qlabrous, the lobes valvate, semicircular, with apiculafe
apex, subequal, 3-7 x 3-8 mm, hirsute or glandular-hirsute
or rarely ciliate, reflexed by 180°at anthesis; stamens with
anthers partially exserted, equal, the filaments adnate to
corolla tube for ca. 2/3 length, the free portion 0.6-1 cm
long, the anthers 3-4 mm long; style exceeding or not
exceeding stamens, 2.8-4.2 cm long. Berry obovoid, minutely

beaked, the beak ca. 1 mm long, dark purple, 3.1 x 1.5 cm.

Distribution. In puna or dry regions, between 3000 and
4580 m, in rocky places, rock crevices, and occasionally
among the Inca ruins:; in southern Peru, the Departmeﬁt of
Puno, and along Lake Titicaca and the Andes, extending to
west-central Bolivia. Flowering November-May, mature fruits

found in Marche.
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Specimens examined. PERU. Puno: vic. of Lake Titicaca,
Occa Pampa (Ocopamba?), 3965 m, 10 Dec 1919 (fl1), Shepard 76
(GH); Puno-Juliaca highway km 7, 3350 m, 23 Apr 1977 (fl1),
Boeke & Rossel 1564 (NY); ruins of Sillustani, 32 km NW of
Puno, 3900 m, 25 Mar 1979 (f1), Keel u87 (MO, NY, US, USM);
nr. Puno, Granja de Salcedo, 3835 m, 23 Nov 1935 (fl), Mexia

721719 (BM, F, G, GB, K, NY, S, U, UC, US), Mexia 04198 (GH,

MO, UC), 3860 m, 16 Nov 1938 (fl), Vargas 1274 (F, MO),

rocky hill 1 km beyond Granja de Salcedo, 3962 m, 8 Mar 1979
(f1, fr), Kee) 453 (BR, F, G, MO, NY, US, USM, VEN); nr.

puno, 4000 m, without date, 1935 (f1), Soukup 88 (F). Puno,
Nov 1937 (£f1), Soukup 88 (GH); Juliaca-Arequipa road, km

101-102, ca. 39 km S of Santa Lucia, 4025 m, 11 Dec 1978

(f1), Luteyn g_Lebrén‘Lutezn‘6Q67 (G, K, MO, NY, P, US,
USM): San Antonio de Esquilache, 3810 m, 24 May 1937 (fl1),
Stafforg 7621 (BM, F). BOLIVIA. Lla Paz: nr. Lake Titicaca,
Guaqui, Jan-Mar 1903 (f1, fr), Hill 352  (K), 3900 m, Nov
1911 (f1), Herzecg 2507 (NBV, S, W):; nr. Querqueta, 5-10 Mar
1934 (f1), Hapmarlund 280 (S); Comanche, 3500 m, 16 Nov 1974
(f1), Keel ‘134 (NY), 4000 m, 8 Dec 1980 (fl1l), Beck 4078

(NY). Cochabamba: Tunari slopes, 3000 m, Mar 1939 (£1) .

CArdenas 2294 (US).

When Miers first separated the genus Salpichroa from
Atropa in 1845, his species delimitation of S. hirsuta was
not clearly made. In addition to Meyeh's type collection,

he cited many other specimens, such as Jameson 32, 125 &
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» Hartwegq 1311, and Goudot ‘s«n. I have not seen Jameson

.-

1
301, but Jameson '32°& ﬂartweg‘lali are in fact S. diffusa,
le Jamesen 125 &'Goudot ‘sin. belong to S. tristis var.

>4
-
e

tristise Therefore, the various characters which he pointed
out in his description are not typical of S. hirsuta. He
stated, for exanmple, -incorrectlyf"...the corolla:[is] about
ten lines long, ...having oblong obtuse lobes, +..the oval
berry is terminated by the persistent glabrous style."

Moreover, the description of the crenate léaf margin based

on the collection of Maclean s.n. does not occur in any

known species of Salpichroa and not even in the Maclean
specimen studied by Miers! Miers in 1848 redefined S.

hirsuta, referring only to Meyen's collection, and placed

all the rest-- Japegsop 32 & 301, Goudot s.n. and Maclean
s.n. -- under the new name S. diffusa. (Maclean s.n. is

herein identified as S. ¢tristis var. tristis.) In this

revision, the species concept of S. hirsuta is identical to

that of Miers*' publication in 1848, although this name waé

first published in 1845,

Salpichroa hirsuta 1is easily recognized by its mature
flowers with partially inflated corolla tubes and short
apiculate apices on semi-circular corolla lobes. Within the
species, the basic type of pubescence is hirsute, but sligﬁt
variation exists. The glandular-hirsute type of trichome is

found in the following collections: Luteyn & Lebr6n~Lute1g

6467, Stafford 167, Hill 352, Herzog'2507, and Beck 4078.

—
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The entire plant is usually very haify except for the

glabrous turions ( Keel 433) and the corolla tube in the
collection of Beck 4078. Meyen's type specimen has a very
small branch with one immature flower. Without the hirsute
pubescence on the vegetative parts, this specimen would hc

rather difficult to identify.

Macbride (1962) doubted whether S. hirsuta extends to
Colombia. According to current information, this species is

not found there.

Local names and uses. Peru. Llungullungu ( Shepard 76 );
Llautia ( Keel 487 }; VYuncu-yuncu ( Keel 453 ). Mature

7. Salpichroa weberbaueri Dammer, Bot. Jahrb. Syst. 37: 640.
1906; Macbride, Field Mus. Nate Hist., Bot. Ser.

13(SB) (1) : 66. 1962. Type. Peru. Rncash: nr. Ocros,

3500-3700 m, 28 Mar 1903 (fl), Weberbauer 2693
(holotype, +B = photo F neg. 2945, photos, F, GH, NY;
fragments, F; isotype, G). |

Salpichroa diffusa Miers var. longiflora Hicken,
Apuntes Hist. Nat. 1: 175. 1909 [1913]. Type. Peru.
Cuzco: Sicuani, 3551 m, 6 Mar 1903 (fl), Hicken 42
(lectotype, S).

Salpichroa tenuiflora Benoist, Bulle. Soc. Bot. France 85:

S4. 1938. Type. Ecuador. Tungurahua: Bahos, 2134 m,

e e
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BM, C, G, GH, GOET, K, NY, W-3 sheets). (The above
information 1s based on the sheet at K. In the
original description the collection number was wrongly

printed as 5054.)

Scandent or pendent shrubs to 2 m tall, the young stems,
leaves, pedicels, calyx and corolla puberulous, pilose or
sometimes with gland-tipped trichomes, but the leaf blades
sometimes glabrous or ciliate along the margin and major
veins, the calyx and corolla lobes sometimes ciliate.
Branches and twigs rarely flexuous, terete or winged, with
winas on 1 or 2, rarely 4 sides, each node sometimes with 2
(rarely more than 3) semicircular scales. Leaf blades ovate
to ovate-elliptic, (1-)1.5-4~(-6) X (0.7-)1-3.5(-5.3) cn;
petioles subfiliform to flattened, 5-15(-20) x 0.5-1 mm.
Pedicels 0.4-1.5 cm long; calyx deeply divided, the lobes
linear, equal to subequal, 0.5-1.3 x 041 cm, connate only at
the base, apex attenuate; corolla elongate-tuﬁular, the tube
vyellow td greenish-yellow or orange-yellow, 2.2-2.8(-3.2) cm
long, upper 1/3 gradually widened, 1.5-3(-4) mm wide at
base, 3-5.5(-6.5) mm wide near throat, glabrous internally,
the lobes triangqular-lanceolate, yellow, egqual or subegual,
valvate to induplicate, with 2 furrows on the lower half,
3-6 x 1-2 mm, glabrous internally, apex»acute, horizontally
spreading to reflex=sd by 13S°at anthesis; stamens included,
equal, the filaments almost completely adnate to corolla

tube, the free portion 1-1.5(-2.5) mm long, the anthers

_73..

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1.5-2.5 mm long; style nearly egual to the throat of corolla
tube or slightly exserted, exceeding stamens, 2-3 cm long,
glabrous or sparsely ciliate or sericeous. Berry (immature)

ovoid, 1.2 x 0.7 cme

Distribution. Grass pastures, hedge-rows near
aqricultural fields, stone walls in ruins, stream banks or
shelters of earthy banks, 2100-4100 m; in central Ecbador,
west-central and southern Peru. Flowering December-April,

fruiting December onwards in Peru, September in Ecuador.

/ .
Specimens examined. ECUADOR. Cotopaxi: nr. Pilalo,

between Latacunga and Quevedo, 2590 m, 9 Apr 1979 (f1, fr),

|7<

eel 502 (B, BM, BR, CORD, F, G, GOET, K, LPB, MICH, MO, NY,
p, S, U, UC, US, USM, VEN). PERU. Without locality: without
date 18694(f1), Hhiteley se.n. (BM) . Ayacucho: valley
Puquio, between Lucanas and Puquio, 3400 m, 14 Mar 1957 (f1,
fr), Ravh-Hirsch Pu63 (F). Apurimac: between Cotaruse and
Colca, cae. 15 km S. of Chalhuance, 3000-3100 m, 16 Dec 1962
(f1, fr), Iltis et ale. s.pn. (K, UC). Cuzco: Calca, Juchuy
Cuzco above Hacienda Venero, 3719 m, 4 Mar 1979 (f1, fr),
Keel & Carrillo 4u4 (B, BM, BR, COL, CORD, F, G, GB, GOET,
K, LB, MICH, MO, NY, P, S, U, UC, US, USM, VEN), above
Hacienda Paucartica, 3600 m, 8 Jan 1937 (fl, fr), Varaas 157
(F, PY; Pisaq, ruins above town, 3500 m, 27 Jan 1975 (fl1),
Plowman ' & Davis 4894 (K); Oropesa, Tipon ruins above town,

o - e on i S S

3475 m, 6 Mar 1979 (f1), Keel & Andrade 450 (NY, US, USM);
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on road to Acomayo, 3900 m, 8 Jan 1939 (fl1l)}, Vargas 9753 (F,

G, UC); .Sicuani, 3600 m, 8 Apr 1915 (f1), Cook & Gilbert 92

(US), 4100 m, 18 Feb 1937 (f1), Stafford 524 (BM, K); along

'road to La Raya Pass, cas 5 km SE of Sicuani, 3600 m, 8 Jan
1963 (f1, fr), Iltis'& Ugent 1226 (GH, K, U, UC); halfway

between Sicuani and La Raya Pass, ESE of Marangani, ca. 8 km

WNW of Ocobamba, 8 Jan 1963 (fl), Iltis & Ugent 1240 (K).

Moquequa: Carumas, 3100 m, 21 Feb-6 Mar 1925 (fl),

Except for the area around Cuzco, S. weberbaueri has a
rather scattered distribution. Because its fruits are edible
and its habitats are disturbed in areas such as ruins and
agricultural fields, the distribution pattern of this

species may reflect long distance dispersal by mane

The collections from Ecuador, all from lower elevations,
display only two morphological differences: the corolla
lobes are relatively fleshy in texture and lack furrows, and
pubescence varies from glabrous to puberulods. These
differences do not warrant the establishment of a
subspecies, despite the spatial separation between the
Peruvian and Ecuadorian populations. Within this species,
the style varies from 2/3 length of corolla tube to equal or
lonager than it. The possibility of heterostyly in this

species should be explored.
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Ancash, the same general area as the type locality of S.
webérbaverj, 1its corolla tube is 5.5 cm long, 1its corolla
lobes are not trianqular-langeolate, and the plant is not
puberulous. In my opinion, this collection belongs to S.
glandulgsa. Because it is from the periphery of the
geographic range of S. glandulosa, its gross morphology does
not match exactly that of the central populations of S.
glanduldsa from the Departments of Junfn, Huancavelica and
Ayacucho. However, Heberbauer 2336 has retuse teeth in the
sinuses of the corolla lobes and the length of corolla tube
and the pubescence of the plant are within the range of

variation in Se. ‘glandulosa. Therefore, in this revision,

Weberbayer ‘2936 is identified as S. glandulosa subsp.

o1

glandulosas.

i

Pennell ‘13266 cited as 32 It is probably due to a

66 .
printing error in Elora gﬁ Peru. The flower color (rich

branqe) noted on the label of Iltis'& Ugent 1226 may be

incorrect.

Local names and uses. Peru: Aja-Aja (Keel & Carrillo

484), Quitung-quitung or Nuho-nuho (Cook & Gilbert 92); fruit

—— e

edible, plant aromatic, leaves oily when crushed.

8. Salplichroa origapifolia (Lamarck) Baillon, Histoire des
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Plantes 9: 288 & Fige. 363. 1888. Physalis

——

origanifolia Lamarck, Tébleau Encyclopédique et

Méthodique des Trois Rggnes de la Nature, Botanique 2:
28. 1793. Type. Argentina & Uruguay, Buenos Aires &
Montevideo, without date (f1), Commerson Sehe.
(holotype, P,.n.v., photo F neg. 39393, photo, GH;
lectotype, P, here designated; 1isotypes, P-2 sheets).
Btropa oridanjifolja (Lamarck) Desfontaines, Catalogus

Plantarum Horti Regil Parisiensis p. 396. 1829.

‘Withapia origanifolia Paillieux, Bull. Soc. Natl.
Acclim. France 4(1): 667. 1884. 1in syn. §g;g;gg_ég
origapifolia (Lamarck) Thellung, Mém. Soc. Sci. Nat.
Cherbourqg 38(4): 452. 1912; Cabrera, Manual de 1la
Flora de los alrededores de Buenos Aires p. U4ll. &
Fig. 152 B-D. 1953; Cabrera, Flora de la Provincia de
Buenos Bires 5: p. 220. & Fige 75. 1965; Burkart,
Flora Illustrada de Entre R{bs (Argentina) pe. 397. &
Fig. 191. 1979.

‘Busbeckjp radicans Martius, in Schrank & Martius,
Hortus Regius Monacensis p. 69. 1829, nome. nud.

Atropa rhoemboidea Gillies et Hooker, Bot. Misc. 1:
p. 135 & tab. 37. 1829 [1830). Type. Argentina. Buenos
Aires: nr. Buenos Bires, without date, 1825 (f1, fr),

Gillies s«ne. (holotype, K). Salpichroa rhomboidea

(Gillies et Hooker) Miers, London J. Bot. #: 326.

1845; WUalpers, Repertorium Botanices Systematicae 6:
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613. 1847; Miers, Illustration of South American

Plants 1: p. 7 & Plate 1. 1850; Miers, loc. cit. 1:
133. 1850 (as Salpighroma ); Sendtner, Mart. Fl. Bras.
10: 150. 1846. Hicken, Chloris Platensis Argentina p.

212. 1910. Perizoma rhomboidea (Gillies et Hooker)

Miers, London J. Bot. 4: 327. 1845. in syn. Perizoma
rhomboidea (Gillies et Hooker) Small, Flora of the
Southeastern United States p. 991. 1903.

Salpichxoa rhomboidea (Gillies et Hooker) Miers var.
divaricata Miers, London J. Bot. 4: 328. 1845. Type.
Argentina. Cgrdoba: Portezuelo, from ESquina de
Medrano to Frayle Muerto, without date (f1, fr), Miers
s.n. (holotype, BM).

‘Salpichroa rhomboidea (CGillies et Hooker) Miers var.
pubescens Miers, London J. Bot. 4: 329. 1845. Type.
Argentina. San Luis: Between San Luis & be Quinto,
without date (fr), Miers 's.n. (hclotype, BM).

Salpjchroma ‘rhomboidea Dunal .varo mollis Dammer,

Bot. Jahrb. Syst. 37: 640. 1906. Type. Bolivia.
Huayavilla, 2500 m, 20 Nov 1903 (fl, fr), Fiebrig 2144
(tholotype, B, n.ve., presumably destroyed; 1lectotype,
K, here designated; isotypes, BM, G, GH-2 sheets,
GOET, M, NBV, P, S, U, US, H).

Salpichroma parviflorum Dunal, in de Candolle, Prodr.
13(1): 476. 1852. Type. Brazil. S3o Paulo: without
locality, without date, 1833 (f1), Gaudichaud sen.

tholotype, P).
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Planchonia arbutiflora Dunal, in de Candolle, Prodr.

.

13 (1) 475. 1852, in syn.

Decumbent perennial herbs forming rhizomatous clumps to
1/2 m or «climbing shrubs to 2 m tall, the young stenms,
leaves, pedicels and calyx pilose or puberulous, rarely
hirsute, sometimes with gland-tipped trichomes, but the
leaves sometimes nearly glabrous, the calyx lobes sometimes
ciliate. Branches and twigs rarely flexuous, terete or
rarely winged, with wings on 1 or 2 sides. Leaf biades
ovate to elliptic or rhombate, (0.7-)1-3.5(-6.2) X
(0e5-)0e7-3.5(-5) cm; petioles subfiliform to flattened,
(3-)5-20(-23) x 0+5-1 mn. Pedicels 0.3-1.4(-2) cm long;
calyx deeply divided, the lobes linear, equal to subequal,
2-3(-5) x 0.5-1 mm before fruiting, 4-6(-8) x 1-2 mm after
fruiting, connate only at the base, apex attenuate; cbrolla
urceolate, white or greenish-white, the tube sometimes
slightly qibbous basally, (3.5-)5-8 x (2-)4-6 mm, externally
qlabrous, internally with a densely woolly band occupying
the second 1/4 from base, glabrous above and below, the
lobes triangular to triangular-lanceolate, equal, valvate,
(1-)2-3 x (0.5-)1-1.5 mm, glabrous or ciliate, sometimes
ciliate-glandular, apex acute, reflexed by 180° at anthesis;
stamens with anthers slightly exserted, equal, the filaments
adnate to corolla tube for ca. 2/3 to 1/2 length, the free
portion (1-)1.5-2.5 mm long, the anthers pale yellow,

(1-)1.5-2 mm long; styles exceeding stamens, (3-)5-8 mm

-79—

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



long, upper 1/2 qglabrous, lower 1/2 sericeous, rarely
totally glabrous; ovary with a deep brick-red nectariferous
disc. Berry white or pale yellow, with strong disagreeable

smell, ovoid, 1-1.7 x 0.8-1.2 cme.

Distribution. A weedy species grcowing mainly on
roadsides, waste grounds around towns, buildings, cultivated
lands, lawns, terraces, grassy plains, hedgerows, gravels or
stone walls of ruins, also in dry stony stream beds, on
river banks, beaches, sand dunes, heavy alluvium, at edge of
wonds, or in thickets, 0-2000(-2900) m; in Chile (one-
collection only ?), Peru (two collections only), central
part of southern Bolivia. Paraguay, Uruguay, southern
Brazil, Argentina, and naturalized in southern U.S.A.,
England and southern Europe (Frénce, Spain, Portugal,
Italy), Africa (Rlgeria and Egypt), and Rustralia. In South
America flowering around the year with its peak in the rainy

season, September-March, fruiting September onwards.

Representative specimens. CHILE. Valparaféo: Valparafso.
Oct 1928 (f1), ‘Glinther (?) & Buchtien-s.n. (NBV). PERU.
Without locality: without date (f£f1), Mann 49 (MO, W). Cuzco:
Prove. Acomayo, nr. Mayu Huillca, 2900 m, Feb 1937 (f1, fr),
Vargas 255 (F, MO). Bolivia. Cochabamba: Mizgue, on the road
Villa Eufronio Viscarra to Station Cruz, 2030 m, 21 Dec 1949
(£1, fr), Brooke ‘5895 (F, NY). Santa Cruz: Comarapa, Valle

Grande, 2100 m, Nov 1947 (fl1, fr), gérdenaS'uooz;(F, us);
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Valley of Comarapa, 2000 m, 26 Oct 1928 (fl1, fr), Steinbach
8571 (G, GH, MO, NY, S); Samaipata, 1500 m, 21 Mar 1920 (f1l,
r), Steinbpach 3798 (GH, NY, US). Chuguisaca: Serrano, 2100

-~

o]

: /
m, Feb 1949 (f1, fr), Cardenas ‘4130 (US). Tarija: Narvgéz,

11 Feb 1938 (fl1, fr), Blood "¢ Tremelling 321 (NY), Mar 1864

(f1), Pearg¢e s«n. (GH). PARAGUAY. Without locality: Sep
1875 (f1), Balansa 2124 (BM, BR, G, GOET, K, S). Amambay:
Sierras de BRmambay, without date, 1912-1913 (fl), Hassler
11445 (G, MO, NY, S, UC). Central: Between Tacuaral (?) and
Pirayu, 1 June 1874 (f1, fr), Balansa 2124a (G); nr.
Asuncibn, May 1889 (f1), Morona 707 (MO, NY). BRAZIL.
Without locality: without date (f1, fr), Sellow s.ne. {BM,
BR, G, GOET, K, S, #). Guanabara: Rio de Janeiro, 1851 (fl),
Andersspn sens (S). Paraﬁé: without locality, without date,
1858 (f1, fr), 'Gibert 32 (K). Santa Catarina: without

locality, without date, 1816-1821 (fl1, fr), Saint-Hilaire

1792 (P): Cabecuda, 26 Jun 1909 (f1), Dusén 8409 (GH, S).
R{o Grande do Sul: without 1locality, without date, 1833
(£1), Gdudichaud Sene. (P), without date, 1816-1821 (f1),
Saint-Hilaire 1873 (B, P); Cristal, nre. pdrto Alegre, 31 Mar
1949 (f1, fr), Rambo ‘40732 (BR, G, MO). URUGUAY. Salto:
Vera, 19 Dec 1898 (f1, fr), Berro 128 (G) . Rfo Negro: Nr.
Concepcién del Uruquay, Apr 1875 (fl1, fr), lorentz 76 (GOET,
). Soriano: Juan Jackson, Estancia Monzéﬁ-ﬂeber. Nov 1941

(£1, fr), Gallipal et al. PE-4811 (U). Colonia: Colonia
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Valdense, Estate of Galland, Feb 1955 (fl1, fr), Dubugnon 10
(G). Canelones: Santa Lucf{a, 6 Mar 1910 (f1, fr), Herter
280f (S). Montevideo: Miguelete, 40 m, Mar 1928 (f1, fr),

Herter,'280'b (GOET, NY, S, U, US). Maldonado: Punta
Ballena, 1 Sep 1841 (fl1), Descole‘'145 (GH). ARGENTINA.

Without locality: without date (fr), GConnot s.n. (P) s
Jujuy: on road from El1 Fuerte to Palma Sola, 20 Feb 1972
(£1), Cgbrera‘'et al. 22245 (K). Salta: Campo Quijano, 1200
m, 28 Jan 1941 (f1), Meyer ‘3653 (F, GH, NY, UC). Formosa:
outskirts of Formosa, ca. 60 m, 5 Mar 1937 (f1), Hest 8484
(MO, UC). Chaco: Margarita Belén, 10 Feb 1945 (f1l), ﬂgg;l_g
319 (A, S). Corrientes: village of Guacara, without date

(1), D!Orbiany 73 (P); Estancia "Santa TeresaY, 17 Sep 1951

(£1, fr), Pedergen1189 (A, BR, C, G, MO, NY, P, S, U, US).
Tucumin: Villa Luj4n, 460 m, 25 Dec 1918 (fl), Venturi 82

(A, S, UC). Catamarca: Belén, 6 Mar 1929 (fl), Cabrera 1188
(NY). Santiaqo del Estero: Ojo de BAgua, 15 Apr 1945 (fl),

Garcia 877 (R). La Rioja: La Hoyada, Dept. Chilecito, ca.

2500 m, 31 Jan 1908 (f1, f£r), Kurtz 15064 (S, CORD).

cbrdoba:  Cérdoba, Dec 1878 (fr), gglgggggh'g-ﬁ- (K), 10
Oct 1877 (f1, fr), Hieronymus 25714 (BR, G, UC, US). Santa

/ .
Fe: San José del Rincén, 5 Oct 1946 (f1), Alvarez 852 (MO).

Entre R{os: 63 km from Parané on road to Villaguay, 60 m, 17
Jan 1966 (fr), Hawkes et al. 3249 (C). Buenos Aires: Buenos
Rires, without date, 1884 (fl), Lefebvre s.n. (BR, P);

Pereyra, 14 Mar 1932 (f1, fr), Cabrera:'2066 (F, NY, S, US);
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10 km N of Mar del Plata, road to Balcarce, 50 m, 11 Dec
1938 (fl, fr), Eyerdam et al. 23627 (G, GH, uC). r{o Négro:
Viedma, 2 Dec 1944 (f1l), Meyer 7243 (A). Patagon (=Patagonia
?) ¢ Without locality, Apr 1882 (f1), Moreno & Tonini 274

(NY).

Both localities, Buenos Bires and Montevideo, are shown
on the 1label of one single type specimen (collected by
Commerson) at P. In his type description, however, Lamarck
indicated that this speciles came from “Magellania.* The
curator of South American plants at P, Dr. Lourteig, has
added a note on one of the isotypes, %The locality Magellan
is an errore. Must be Buenos Rires.Y According to the
present distribution, Se origanifolia has never been
collected near the Straits of Magellan and the majority of
collections come from southern Uruguay énd north-central
Argentina. Therefore, there are equal possibilities that
the type could have come from either Montevideo of Buenos

Bires, and I have listed both as type lccalities.

One single collection from Chile, Gunther (?) & Buchtien’

SeNe, is of dublous origin. It has no duplicates and it is

the only specimen of S. oridanifolia collected in Chile.

Moreover, this sheet has been passed to Herbarium Rlleizette

and could well be mislabeled.

Lamarck was uncertain whether or not thls specles was

identical with Physalis curassavica L. The type of P.
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curassayica is not in the Cataloque of the Linnaeus

‘Herbaripm (Savage, 1945); furthermore the description of P.

origanifolia by Lamarck and that of P. curassavica by

Linnaeus in Specleg Plantarum (1753) are too brief to

distinquish these two taxa. In Hortus Cliffortianus,

Linnaeus (1737) however gave a more detailed description of
P. curgssavica: Yflore viete sulphureo, fundo purpureo".
salpichroa origanifdlia, however, has white flowers.

Moreover, the type of P. curassavica is, according to the

Kew Index, from Curagao or Venezuela. I have not seen a
single specimen of §. orjqanifolia from the Caribbean'of
Venezuela. Therefore, though I have not seen the type of P.
curassavica, I believe that these two taxa cannot be

identical. The nomenclatural confusion of S. origanifolia

has been discussed extensively, though not completely, by

Shinners (1962).

Miers (1845) added two varieties to this species: var.
divaricgta with a spreading branching habit and smaller

leaves, and var. pubescens with small, densely pubescent

leaves and longer, slender petioles. Dammer (1906) added
vare. mollis, distinguished by thé dense, 'minute, white
pubescence on the leaves. Having examined hundreds of
specimens, I concluded that these vegetative characters are
guantitatively variable and the variation is continuous
within the species. Moreover, in the same plant the pew

shoots produced from rhizomes usually bear larger and less

- 84 -

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



hairy leaves. The degree of pubescence and the size of
leaves are apparently not very good characters for the
~separation of varieties. Therefore, in this revision, these

varieties are not recognized.

Salpichroa parviflorum of Dunal (1852) was based on an
artificial character. He described the leaf margin as
“subrepandis"Y, probably because his specimen was withered
before pressing or simply not well pressed. ‘"B close
_examination of the type (Gaudichaud s.p.) shows that the

leaf marqgin is in fact not wavy or unevene. Except for its

smaller overall size, 'S. parviflorum does not differ

gqualitatively from S. oriqanpifolia. Considering the size

variation in many species of Salpichroa, it is doubtful

o e s G

whether the mere difference in size is an adequate basis to
73) of plants of reduced size. These small plants could be

genetic mutants or ecotypic variants.

Salpichroa oxriqanifolia "is the only Salpichroa that grows
in the Southern United States. Gray (1876i described a
Solanum as Salpichrioa wrightii. Since then, specimehs of Se.
origanifoliag have been occasionally 1identified as S.
wrightij. In this revision, S. wrightii is listed under the
vExcluded Names". During my search to verify the type of S.
wrichtii, a few errors were found 1in both the.type'

description and type specimen. According to the brotologue
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of S. wrightjil. the type is Wright 1692, collected in

Arizona on the Sonoita. However, the specimen designated as
the holotype of S. wrightii at GH is VPright 1592 collected
in New Mexico between 1851-52. The characters mentioned in

the protologue apply to Hright 1592. According to Elizabeth

Shaw (pers. com.) bibliographer and research taxonomist at
GH, Hright 1592 is the type of S. wrightii and is from

Rrizona, whereas Hright 1692 is an Bsclepias collected in
Western Texas. This confusion probably arose because Gray
cited his own distribution number rather than Wright's
collection ndmber. Thus, the type of S. wrightii should be
Wricht 1592 .instead of Hright 1692 as cited in the type
description, and the lbcality and date indicated on the
specimen of Hright -1592 should read: "“on the Sonoita in

Arizona on 17 Sep 1851" instead of "New Mexico between

1851-52%.

‘Salpichroa origanifolia is distinguished from all other
members of the genus by its short, white, urceolate corolla
and the woolly band inside the corolla tube. It is also the
only species of Salpichroa occurring at lower altitudes,
including the coastal area. Hooker (1829) originally placed
it in Atropa and mentioned that it resembles A. biflora from
Peru. Miers (18u45) was correct in transferring this species
to Salpichroa because of the general resemblance of calyx,

fruits, all vegetative aspects and growth habits.
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Salpichroa origanifolia is probably self-incompatible,

because I have made sevaral unsuccessful attempts to
pollinate my greenhouse plants. In Octobe;, 1981, during my
short.stay at the Paris Botanical Garden, I observed
cultivated S. orfganifolia being visited by bumble bees. The
dense, woolly band inside of corolla tube conceals the
brick-red nectary, an arrangement which may act to prevent

the drying of nectar or to exclude unwanted pollinators.

Miers (1845) described the berry as bright scarlet. This
does not corresponi to the fieldnotes on the specimens
examined or to various other descriptions (Desfontaines,
1829; Macbride, 1962; Cabrera, 1965; Burkart, 1979)-which
state that the berry is white or pale yellow. The fruit

color given by Miers must be an error.

Salpichroa origanifolia is a widely distributed weedy

species. Originating in South America, it has been
naturalized in southern United States (¥est, 1952) and the
Mediterranean reqion of Europe and Africa where it has

become an aqgressive, pestilent weed.

Local names and uses. Argentina. Huevo de Gallo ( Eyerdam
et al. 23627 ), Huevito de Gallo ( Hawkes'et al. 3249,
Lefebvre s<n. ), Uvilla, Uva del Campo (Hieronymus, 1882),
Canambé (in Dept. Mburucuyé of Prov. Corrientes, Pedersen
1189 ). Uruquay. Congona (Herter, 1937). Bolivia. Pacpacha (
Blood ‘& ‘Tremelling 321 ). U.SeA. Lily-of-the~-valley Vine, (
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Thorne 39311 ): fruits edible and used for jam (Paillieux &

Bois , 1884), with medicinal properties- diuretic or use for

curing skin scab (Hieronymus, 1882). |

9, Salpjchroa‘'scapdens Dammer, Bot. Jahrb. Syst. 37: 6il.
1906 (as Salpichroma ); Cabrera, Bol. Soc. Argent.
Bot. 13(4): p. 330. & Fige 2D. 1971, Type. Bolivia.
Cochabamba: Padcaya, 2000 m, 19 Dec 1903 .(f1, fr).,
Fiebrigq- 2590 (holotype, +B'¥ photo F neg. 2943,
photos, F, GH, NY; fragments, F; isotypes, . B, BM, F,
G, GH, GOET, K, M, NBV, P, S, U, US, W).

Scandent or stunted shrubs to 3 m tall, the young stems,
leaves, pedicels and calyx pilose, floccose, puberulous or
sometimes with gland-tipped trichomes, the young stems and
petioles sometimes stellate, the calyx sometimes ciliate,
but the vesture variable 1in density, the leaves and
peduncles sometimes nearly glabrous, trichomes sometimes
densely tufted at axils between branches and petioles or
peduncles. Branches and twigs rarely flexuous, terete or
rarely winged on 1 or 2 sides. Leaf blades ovate to ovate-
elliptic, (1.8-)2-4(-4.2) X (0.8-)1-2.5(-2.7) cm; petioles
subfiliform, 5-18(-22) x 0.5 mm. Pedicels (0.5-)0.7-1.1 cnm
long. calyx deeply divided, the lobes linear, egual to
subequal, 2-4 x 0.5-1 mm, connate only at the base, apex
attenuate; corolla elongate-tubular, membrénous, yellowish-
green, the tube constricted at throat and in the middle'or

upper 1/3 of the tube, inflated above the constriction,
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12-20 x (1-)2-3 mm in the constricted part, glabrous
externally and internally, rarely 'glandular—pilose
externally, the lobes ovate-triangular, pale yellow, equal
to subequal, induplicate, 1.5-2.5 x 1 mm, ciliate, apex
acute, reflexed by 135° at anthesis; staméns included,
equal, the filaments almoét completely adnate to corolla
tube, the free portion 0.7-1.2 mm long,:the anthers reaching
the throat, 1.5-2 mm 1long; style slightly exserted,
exceeding stamens, 1.3-1.8 cm long, glabrous. Berry yellow-

qreen, ovoid, 1.6 x 0.9 cme.

Distribution. On rock walls, rocky slopes, in dry
siliceous places, sandy gravelly soil, or on river banks,
1200-3500 m; in the southern part of central Peru, and from
western Bolivia into NW Argentina. Flowering November -

March, fruiting December-April.

Specimens examined. PERU. Ayacucho: city limit of
Ayacucho, along Rioc Alameda, 2761 m, 12 Feb 1979 (fl, fr),
Keel 415 (BM, G, GOET, K, LPB, MO, NY, P, U, US, USM);
Ayacucho, 2407 m, Mar 1951 (fl1, fr), Soukup 4022 (F, US); 1
km W of Ayacucho, 2800 m, 5 Mar 1939 (f1, fr), ‘Stork'&
Hortopn 10804 (F, G, GH, UC); BOLIVIA. Lla Paz: Cotana, 2500
m, Nov 1911 (f1), Buchtien 3261 (MO, NY, US). Cochabamba:
Puente San Migquel, above Liriuni on the Cochabamba-Vizcachas

road, cas 25 km NNW of Cochabamba, 9 Apr 1963 (fr), Ugent
4758 (UC); Parotani, 2440 m, 30 Dec 1948 (fl), Brooke 5019
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(BM, F, NY). Chuquisaca: HWithout locality, without date
(f1), D'Orbiany 1166 (P):; nr. Pomabamba, Dec 1845-Jan 18U6
(£1), Weddell 3807 (P). Potos{: San Antonio, Dec 1931 (f1),

——

Chrdepas 41 (A) . ARGENTINA. Salta: Santa Victoria, 2385 m,

—_

29 Jan 1943 (fl1, fr), Meyer "4897 (UC). Jujuy: La Quiaca,

3450 m, 17 Feb 1940 (f1, fr), Mever 33399 (F, GH, UC, NY);

nr. Yavi, 3550 m, 30 Jan 1953 (f1), Sleumer 3606 (S);

e s s

Sara, 1200 m, 10 Feb 1912 (f1), Rodrf{guez-376. (UC).

Catamarca: Quebrada Choya, Feb 1873 (fl), Kendantz 212
(GOET, K); Pozo de Piedra, ca. 1900 m, 25-31 Jan 1952. (f1),
Sleumer & Vervoorst "2378 (G, US); Las Blancas, 2200 m, Mar

1938 (£1), Schreiter 10513 (UC); E1 Candado, 2700 m, 2 Feb

1916 (f1, fr), Jorgensen se.n. (ex Herb. Corn. Osten. 11401)

(G): La Playa, 2900 m, 6 Feb 1917 (fl, fr), Joérgensen 1073

(Us).

A constricted corolla throat is present 1in all the
following species, S. gayi, Se. diffusa and S. tristis; it is
not unique to S. scandense. In my opinion the most
distinctive characters of S. scandens are the position of
the constriction and the membranous texture of the corolla.
The corolla tube both in buds and mature flowérs is
constricted at the throat and at the middle or at upper 1/3
of the tube . The membranous texture frequently makes the
corolla look transparent when dry. Therefore, it is easy to

identify S. gcandens when corollas are present. In addition,
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the mature, vyellow-green fruits of S. scandens are easily
distingquishable from the purple-black fruits of S. diffusa
or S. tristis. Sdlpichroa scandens differs from S. gayi not
only in the size and the texture of the corolla but also in
the lenqgth of the style which, in S. ggi;, never exceeds the

stamense.

Local names and uses. Peru: Pepino Silvestre (Keel 415 );

fruits edible.

10. Salpichroa ‘ramosissima Miers, London J. Bot. 4: 326.
1845; Nélpers, Repertorium Boténices Systemaficae 6:
613. 1847; Miers, 1Illustration of South American
Plants pe 6. 1850; Dunal, in de Candolle, Prodr.
13(1): 473. 1852; Macbride, Field Mus. Nat. Hist. Bot.
Ser. 13(5B){1): e64. 1962. Type. Peru. Lima:
Purruchuco, without date, Apr 1830-1841 (f1, f£fr),

Mathews 1033 (holotype, K). Atropa ramosissima

Mathews, London. J. Bot. 4: 326. 1845, in syn.
Salpichroma dilatata Dammer, Bot. Jahrbe. Syst. 37:

639. 1906; Macbride, Field Mus. Nat. Hist. Bot. Ser.

13(SB) (1): 62. 1962 (as Salpichroa). Type. Peru.

Ancash: nre. Ocros, 3200-3400 m, 27 Mar 1903 (f1),

Weberbauer ‘2679 (holotype, +B = photo F neg. 2940,

photos, F, G, GH, NY; fragments, F)e.
igléigngga'gggg'Benoist. Bull. Soc. Bot. France 85:

55. 1938; Macbride, Field Mus. Nat. Hist. Bot. Ser.

13(5B) (1): 65. 1965 Type. Peru. Lima: Acotama, 22
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July - 22 Oct 1778 (f1, fr), Dombey s.n. (lectotype,

P, here desiqnated: isotype, P-3 sheets).

Straqgqling, prostrate or scandent shrubs to 1 m tall, the
young stems, leaves, pedicels and calyx glabrous,
puberulous, pilose, sonmetimes villous or with gland-tipped
trichomes, the calyx sometimes ciliate, the leaf blades
sometimes floccose or appressed-pilose, but the vesture
variable in density, the2 1leaves glabrate at maturity.
Branches and twigs sometimes flexuous, terete or
occasionally winged on 1 to U4 sides, each node sometimes
with 2 to 4 semicircular scales. Leaf blades -ovate or
deltoid, (0.9-)1.5-3(-3.8) X (0.7-)1-2.5(-3.7) cm; petioles
subfiliform to flattened, 6-15(-20) x 0.5-1 mm. Pedicels
3-7 mm long; calyx deeply divided, the lobes linear, equal
to subequal, 2.5-6 x 1 mm, connate only at the base, apex
attenuate; corolla elongate-urceolate, slightly succulent,
the tube sliqhtiy_inflated in lower half, yellowish-green or
greenish-white, 9-15 x 3-5 mm, glabrous or sparsely
puberulous externally, glabrous internally, the lobes ovate-
lanceolate, vyellow, equal to subegual, valvate to
induplicate, 2-3 x 1-1.5 nm, glabrous or ciliate, rarely
glandular-ciliate, apex acute, reflexed by 180° at anthesis;
stamens included, equal, inserted at top 1/3 of the tube,
the filaments almost completely adnate to corolla tube, the
free portion (0.5-)1-2 mm 1long, sometimes dilated,

especially at attachment to the anthers, these'(l.s—)2.5-3
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mm long; style included, exceeding stamens, 0.7-1.2 cm long,

glabrous. Berry (immaturz) ovoid, 1.5-1.7 x 1.2-1.4 cm.

Distribution. In rock crevices, hedgerows, grass steppes,
arqgillaceous slopes, desert hills or sandy loams, 305 m
(one collection), 2500-4572 m; mainly in the western part of
central and southern Peru, also in southern Bolivia and NW
Argentina. Flowering November-June and September, fruiting

December onwards.

Specimens examined. PERU. Bncash: Tallenga, 3400-3600 m,

17 May 1950 (fl, fr), Ferreyra 7485 (US). Lima: R{o Blanco,

4572 m, 20-25 Mar 1923 (fl, fr), Macbride 3041 (F);

Pariamarca, few km from Canta on the way to Lachaqui, 3048

m, 1 Feb 1979 (fl, fr), Keel ‘&t Vilcapoma 389 (G, K, MO, NY,

P, US, USM); Lachagui, on the road to Arahuay, 3300 m, 28

Dec 1972 (fl,ffr)‘Vilcapogg 129 (US); highway Lima-Chicla,

half mile before Chicla, 3597 m, 24 Feb 1963 (f1, f£fr),
Saunders 818 (K); Matucana, high on mountain, 2438 m, 14-18
Mar 1923 (f1), Macbride 2945 (F), mountain SW of Matucana,

3000 m, without.date'(fr), Weberbauer 186 (G), Matucana,

Valley Rimac, 2500 m, 18 Feb 1954 (fl, fr), Rauh=Hirsch P177
(F); Cerro Ghuryérume, above the town cf Matucana, 2682 m,
31 Mar 1979 (f1, fr), Kee] "H492 (BM, G, K, MO, NY, P, U, US,
USM). Ayacucho: Marcahuasi, above Puquio, 3300-3400 m, 23
Apr 1950 (fl, fr), Eerreyra 7209 (US). Arequipa: Mollendo,

desert hill, 17 Nov 1923 (f1), Hitchcock ‘22392 (US), sandy
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loam, open hillside, 305 m, 16 Sep 1937 (fl), Stafford 890

(BM, K). Boliviae. Potos{: nre. Chorolgque, 3600 m, Dec 1932
(£1), gégggugg'ggg (US) « ARGENTINA. Jujuy: Yavi, 3000-4000

m, 1 Jan 1901 (fl1, fr), Eries"951a (S); Alfarcito, nr.

Salinas Grandes, ca. 3500 m, 27 Dec 1901 (£f1, fr), Fries 951

(P, S).

‘Salpichroa ramosissima, a subglabrous plant, is very
distinct in its urceolate corolla. In 1leaf shape it

sometimes resembles Nectouxjia formosa, a closely related

Mexican monospecific genus. This is well exemplified by
Hitchcock 22392. Miers (1845) described the berry as red,
but his observation cannot be corroborated at this time
because the labels of the specimens studied do not state the
fruit color and because I myself have seen only immature
fruits in the field. However, if the type description is
correct, the red berry would be another distinctive

character for this species.

The length of the corolla tube and the width of the
filaments sbow variation within this species. The collection
Fries 951 from Argentina has the shortest corolla tubes and
leaves that are in general smaller than those of other
collections. This is probably related to the habitat in
which it grew, rock crevices. Dilated filaments are found

in Vilcapoma 129, Keel & Vilcapoma 389 (both from Canta

Province in Peru) and Fries 951. Dammer (1906) named Seo
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dilatata with reference to its dilated filaments. The

characters mentioned in the type déscription of S. dilatata

=T

and those shown on the photo of the type correspond well
with those of S. ramosissima. Without seeing the original
type specimen, I believe that S. dilatata is identical with

e g g e

S. ramosissimae.

Judging from both type specimens and description, I
believe that S. uncu Benoist is the same as S. ramosissima.
A specimen of Herbarium Drake & Herbarium Richard, now at P,
is accompanied by a label that furnishes no information but
the names of the herbaria to which it previously belonged.
However, 1 am sure it belongs to Dombey's collection, and it

is here treated as one of the isotypes of S. uncue.

Macbride (1962) recognized S. ramosissima, S. dilatata

and S. uncy as three distinct species. He identified the

/
collections of Lopez 1025, Stork & Horton 10804 and Soukup

022, as S. dilatata. I have not seen the specimens of
/

=

—a ReaaSla

Lopez 1025, but contrary to Macbride's species description,

the specimens of Stork & Horton 10804 and Soukup 4022 do not

have dilated filaments. They are S. scandens, a spgcies

One of the 3 sheets of Fries 951a has a label indicating
a locallity and a date of collection which corresponds to the
data given by Erjies 951. When carefully examined the 3

specimens of Frjes 951a are identical. I believe that the
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label of Fries 95la repeating the information on the label
of Fries 951 is wrong, and its 1locality and date of

collection should therefore be corrected.

Local names and uses. Peru: Callalluma (Vilcapoma 129,

Keel ‘& Vilcapomg 389), Callayuma (Keel '492), uncu (in

Benoist's type description of S. uncu) sfruit edible.

11. Salpichroa micrantha Benoist, Bull. Soc. Bot. France
85: 55. 1938; Macbride, Field Mus. Nat. Hist. Bot.
Ser. 13(5B)(1): 64. 1962. Type. Peru. Without
locality, without date, 1839-1840 (f1l), Gay 1973

(holotype, P; isotype, P).

Scandent or pendent shrubs to 3 m tall, the young stems,
leaves and pedicels mostly glabrous, sometimes pilose,
floccose or puberulous. Branches and twigs terete, flexuous,
sometimes winged on 1 to U sides, each node occasionally
with 1 to 4 semicircular scales. Leaf blades ovate or
elliptic, 1-3(-3.5) x (0.6-)1-2.2(-2.7) cm; petioles
subfiliform, 0.5-1 cm. Pedicels 1-2 mm long; calyx deeply
divided, the lobes linear, equal to subequal, c¢iliate or
rarely pilose, 1.5-3 x 0.5-1 mm, connate only at the base,
apex attenuate; corolla tubular, slightly constricted at
throat and at middle of the tube, the tube yellowish-green
or pale yellow, 7-9 x 1.5-2 mm, externally and internally
glabrous, the lobes triangular-ovate, greenish-yellow, equal

'to subegual, valvate, each lobe with 1 green vein, 1-1.5 x
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0.5-1 mm, <ciliate, horizontally spreading at anthesis;
stamens included, nearly reaching the throat, equal,
inserted ca. 3 mm below the throat, the filaments almost
completely adnate to corolla tube, the free portioh 0.5-1 mm
long, the anthers 1.5-2 mm 1long; style included, not
exceeding stamens, reaching ca. 1/2 length of corolla tube,
3-4 mm, glabrous, the stigma glabrous. Berry immature green,

cae 2 X 0.7 cme

Distribution. In rock crevices, in hedgerows among
shrubs, in Inca ruins or in cloudy, humid subtropical rain
forests, 2400-3600 ms 1in the Urubamba valley of Department
Cuzco, Peru. Flowering November-March, fruiting December

onwardse.

Specimens examined. PERU. Without locality, without date,
1869 (fl), Hhiteley se.n. (BM). Cusco: Ollataytambo, 2900 m,
1 Mar 1979 (f1, fr), Keel 447 (NY, US, USM); Cusichaca, 2550
m, 17 Mar 1979 (fl), Qhéﬁgz‘ﬁﬁ‘(NY, USM): Corihuayra China,
2400 m, 17 Mar 1979 (f1), Qﬂéﬁgz'gg (NY): Yucay, Dec 1937
(f1, fr), Soukup 750 (F); Calca, Hacienda Paucartica, 3600
m, 8 Jan 1937 (f1, fr)., Vargas 157 (MO), on the road between
Hacienda Venero and Hacienda Paucartica, 2950 m, 21 Feb 1979
(f1, fr), Keel 433 (BM, G, K, LPB, MO, NY, P, U, US, USM);
on road to Calca, ca. 2800 m, 5 Jan 1963 (fl1), Iltis &

Ugent 1158 (K); Pisaq Inca ruins, 3500 m, 27 Jan 1975 (f1l),
Plowman & Davis 4897 (GH, K), 3048-3150 m, 18 Feb 1979 (f1,

- 97 -

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



fr), Keel 426 (BM, G, GOET, K, LPB, MO, NY, P, U, US, USM);
Kayra, 3350 m, 2 Mar 1979 (f£1), ChAvez AR (NY, USM); nr.

Oropesa, 3095 m, 28 Feb 1963 (fl1, fr), Ugent 3994 (K, UC);
ruins of Tipon, above the town of Oropesa, 3475 m, 6 Mar

1979 (fl1, fr), Keel 451 (NY); between Urcos and Quiqu;jana,
6 km SSE of the village of Bcopata, 3189 m, 7 Jan 1963 (f1,

£r), Iltis & Udent 1218 (NY, UC).

Salpichroa micrantha and S. gayi are the only species
with a style that does not exceed the stamens. They both
occur in the Department of Cuzco, though S. micrantha is
more widespread than S. gayi. The morphological differences

of these two species are listed in Table V.

are connate through the lower third of the calyx tube.
Examining all the available specimens, I observed that the

sepals are connate only at the base.

Local names and uses. Chinriques (Iltis & Ugent 1158).

12. Salpichroa 'gayl Benoist, Bull. Soc. Bot. France 85: 54.
1938; Macbride, Field Mus. Nat. Hist. Bot. Ser.
13(5B) (1): 62. 1962. Type. Peru. Without locality,
without date, 1839-1840 (fl1), Gay 2308 (holotype, P;

isotype, P).

Scandent or pendent shrubs to 80 cm tall, the young

stems, leaves, pedicels and calyx pilose, puberulous or
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sometimes with gland-tipped trichomes. Branches and twigs

terete or winged on 1 to U4 sides. Leaf blades ovate,

0e8-1.5(-2.3) % 0.6-1.2(-2.3) cm; petioles subfilifornm,
o.u-1.é cme Pedicels 2-4 mm long; calyx deeply divided, the
lobes linear, equal to subequal, 3-4 x 0.5-1 mm, connate
only at the base, apex attenuate; corolla tubular,
occasionally the middle of the tube slightly constricted,
the tube vyellowish-green or greenish, 10-15 x 2-3 mm,
puberulous or pilose externally, glabrous internally, the
lobes 1ineai, greenish-yellow, equal to subegual,
induplicate, each lobe with 2 unequal furrows, 3-4 x 0.5-1
mm, puberulous or glandular-puberulous, horizontally
spreading at anthesis; stamens included, equal, the
filaments almost completely adnate to corolla tube, the free
portion 1-1.5 mm, the anthers white, 2-2.5 mm long; style
included, only reaching ca. 1/2 length of corolla tube, #4-5
mm, puberulous on lower half and sparsely so above, the
stiama ciliate or glabrous. Berry (immature) green, ca. 2.2

X 1 cme

Distribution. In crevices of megalithic 1Inca walls,
3400-3575 m. Two collections are from the Urubamba region
near Cusco. Bll others are from the ruins of Sacsahuaman and
Kenco, near the city of Cusco, Department of Cusco, Peru.
Flowering November-February, fruits collectgd once in

February.

- 99 -

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Specimens examined. PERU. Cuzco: trail from Chinchero
plaza to Antakillga hillside, about 13° 24/ s, 72°3’W, 3600 m,
13 Jdan 1982 (f1, fr), Davis ‘et al. 1420 (F, NY); Llamaponga,

E1l Chaccan, 7 Dec 1972 (fl1), Brunel 136 (MO):; Sacsahuaman

ruins, 3400-3500 m, 16 Nov 1947 (fl), Ferreyra 2630 (US),

3550 m, 16 Feb 1979 (fl, fr), Keel 423 (8, BM, BR, COL,
COoRrRD, F, G, GB, GOET, K, LPB, MICH, MO, NBV, NY, P, S, U,
uc, US, USM, VEN, W), Jan 1975 (f1, fr), Plowman & Davis
4739 (GH), Cerro sape, in front of Sacsashuaman ruins, 3400

m, 17 Nov 1947 (f1), Ferreyra 2652 (US), ruins of Kenco,

Sacsahuaman hill, 3550 m, 13 Nov 1935 (fl), West 3853 (GH,

ucy .

Macbride (1962) cited Vargas 255 under S. gayi with a
question mark. In fact, this collection is S. ‘origanifolia
and is one of the two known collections of that species from
Peru. The morphological differences between S. gayi and Se

micrantha are discussed under the latter.

-

The external floral morphology of S. gayi 1s similar to
that of the Bolivian population of S. tristis var.
lehmanni. The only distinction is the length of the style.
Because these two species do not occur in the same area, the
possibility of heterostyly is ruled out in this case. It

seems to me more plausible to treat them as distinct

species.
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local names and uses. Peru: Pinku-Pinku (Brunel 136 ),
Pires ( Davis et al. 1420 ), Rocétitos, Pepino silvestre (
Keel ‘423 ), Ccapapuno (Hest 3853 ); plant glutinous and
aromatic, fruit edible ( Davis et al. 1420 ).
13. Salpichroa diffusa Miers, London J. Eot. 7:A335.
1848; Miers, Illustration of South American Plants 1:
pe. 134. 1850; Dunal,’in de Candolle, Prodr. 13(1):
473. 1852; Halpers.<Ann. Bot. Syst. 3: 169. 1852;
Macbride, Field Mus. Nat. Hist., Bot. Ser. 13(S5SB) (1):
61. 1962. Type. Ecuador. Pichincha: the middle region
of Pichincha, without date (f1), Jameson 32

(lectotype, K, here designated).

85: 54, 1938. Type. Ecuador. Pichincha: slope of

2319 (holotype, P).

Scandent shrubs to 3 m tall, the young stems, 1leaves,
pedicels and calyx pilose or rarely glandular-pilose, thé
calyx sometimes ciliate or glandular-ciliate. Branches and
twigs terete, occasionally alate. Leaf blades ovate,
1e3-2.5(-3.2) x 0.9-2(-2.8) <cm; petioles subfiliform to
flattened, 0.4-1(-1.5) cnme. Pedicels 3-6 mm long; calyx
deeply divided, the lobes linear, equal to subegual, 5-9 x
1-1.5 mm before fruiting, 10-13 x 1-3 mm after fruiting,
connate only at the base, apex attenuate; corolla straight,

tubular, the tube yellowish-green to pale green, 10-16 x 2-6
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mm, lower 1/3 of the tube glabrous and the upper 2/3 pilose
externally, qlabrous or sparsely pilose internally, the
lobes triangqular-lanceolate, greenish-yellow with deep
vellow margins, equal to subequal, 1induplicate, 3-5 x 1-3
mm, pilose, ciliate or rarely glandular-ciliate, apex acute,
reflexed by 18& at anthesis; stamens included, equal to
subequal, the filaments almost completely adnate to corolla
tube, the free portion 1-2 mm, the anthers'z.s mm long;
style exserted, exceeding stamens, 0.9-1.3 ¢cm 1long,
glabrous. Nectary disc orange-red. Berry ovoid, dark-purple

to black, ca. 1.5 x 2.4 cnm.

Distribution. Roadside scrub, hedgerows, sub-pgramo,
upland cattle pastures, montane forests with pastures in
clearings or among bushes, 2900-3630 m, in Colombia (one
collection) and along the Andean chain of central Ecuador
south to the Province of Azuay. Flowering December-

September, fruiting January onwvards.

Specimens examined. COLOMBIA. Hacienda de Eianstevea,

without date (f1, fr), Hartweq 1311 (K). ECUADOR. Carchi: SE

slopes of Volchn de Chiles, nr. Tufino, 3250 m, 17 Aug 1944
(£1), Higgins 106483 (US). Imbabura: Lago San Marcos,

Cavambe, 3414 m, 3 Dec 1961 (f1l), Cazalet & Pennington 5497

(NY, US). Pichincha: open mountains E. of Nono, between

Cotoucollao and Nono, 3200-3300 m, 29 Jan 1974 (f1, f£r),

—— S 3

Harlina & Anderssop ‘11648 (GB, MO); Tugquerres, 15 May 1876
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(£1), Ang;é 3177 (K, NY); Andes of Quito, 3048 m, without
date, 1849 (f1), Jameson 754 (BM, G, K); slope of Volcgn

Bt )

Pichincha, 12 Mar 1931 (fl), Benoist ‘4043 (P), above Quito,

3385 m, 25 Feb 1945 (f1), Fosberq'23237 (NY, US), along the
path between Hacienda Mi Cielo and the peak, 3320-3630 m, 5

Apr 1979 (f1, fr), Keel'S500" (F, G, K, MO, NY, P, U5), punto

Zotoras, 3500 m, 21 Apr 1927 (fl1), Firmin 16 (US);

Pumachaqui (=Pumachaca?), 3353 m, Sep 1859 (f1l), Sgruce 6064

(BM, G, GH, K, NY, P, H). Napo: Between Quito and Baeza, W
of the Laguna de Papallacta, 3350 m, 17 Jul 1976 (fl),
éllggg;@ & Balslev 8019 (NY), nr. Papallacta, 12 Jan 1981
(£1, fr), D'Arcy 14086 (NY), 10 Jan 1981 (f1), Prance 26597
(K, MO, NY, P, US), 3000 m, 15-16 Jun 1968 (fl, fr), Harling
et al. 10317 (GB, MO), 2.6 km W of Papallacta, 3480 m, 26
Mar 1972 (£1), MacBryde & Dwyer 1171 (MO); Antisana, Apr

1952 (f1, fr), Universidad Central Gabinete gg'éotéhica 2220

(M) . BOI{Qar: Hacienda Talahua, 3200 m, 1 May 1939 (f1, fr),
‘Penland ‘& Summers 532 (F, GH, US). Tungurahua: Carguairago
(=Carihuairazo?), Jun 1858 (f1), Spruce 5451 (C, GOET, K,

W). Chimborazo: E1l Retén. 20 km S of Cebadas, ca. 3200 m, 31

1. 6788 (GB, M0). Cahar: N of

Jan 1968 (fl1, fr), Harling et
Biblfan, 2900-3200 m, 6 Apr 1974 (fl), Harling & Rndersson

13265 (GB, MO). Azuay: Sayausi, on the trail toward Cajas,

mr. 2 SR

3100 m, 20 Jul 1939 (fl, fr), Penland & Summers 1081 (F, GH,

US); Cumbe, 2900 m, 22-24 Apr 1968 (f1), Harling et al. 8605

(GB, MO) .
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Miers' S. Lffusa actually consists of two different

[

o,

species: S

Y

iffusa'and S. tristise. Of the three
collections mentioned by him, Jameson "32 corresponds best to
his type description, and therefore I have chosen it as the

lectotype. The other two collections, Maclean s.n. and

Goudot s<ne., are here listed under S. tristis var. tristis.

-

f South American Plants

The Plate 28C in Illustration
claims to show'S. Jdiffusa, but it is obviously a drawing of
Goudot 's«n. which is not S. diffusa. Therefore, in the

biblioqraphic citation of the basionynm, I have only given

the page number of the description and not the plate number.

i

It is sometimes éifficult to distinguish S. diffusa from
Se. tristis in the dry state, but in the field the color
patterns of the corolla, the patterns of the pubescence on
the corolla tube, and the angleé of reflexion of the corolla

lobes at anthesis are very differente. Salpichroa diffusa

has a basically vy2llow-green corolla with deep-yelloq
margins on the lobes, and sometimes with purple lines
running from the sinuses of the lobes to the base of the
tube, with pubescence restricted to the upper 2/3 of the
tube, and with lobes reflexed approximately 180°at anthesis.
In contrast, S. trigtis has a rather uniform yellowish-green
corolla with yellow 1lobes, with a pubescence absent or
evenly distributed on the tube, and with lobes which may be
reflexed from 96°to‘120°at anthesis. In dry specinmens, two

characters are rather consistent and useful for
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identification: firstly, the above mentioned pattern of
pubescence on the cbrolla tube, and secondly the straight
corolla tube of S. diffusa which contrasts sharply with that
of S. tristis, which is medially constricted. Distribution
is another criterion to differentiate between the two
species, because 5. diffusa does not occur further south

than Peru. Collections of S. ¢tristis var. tristis from
Sorata, Bolivia are an exception in that the corolla tube is
straight. Neverthless, it can be separated easily from S.
diffusa on the baéis of gedgraphical distribution and other

characters such as pubescence.

Ben{tez de Rojas (1974) indicated that S. diffusa is the
only species of the genus Salpichroa found in the Andean
reqion of Venezuela. Actually, fhe species that occurs in

Venezuela 1s S. ~ ‘tristis and not S. diffusa, and the

collection he cited, Aristequieta § Medina '3584, is here

listed under S. tristis var. itristjs.

edible, and used in ice cream (Raimondi, cited in Macride

1962) .

1848; Miers, Illustration of South American Plants 1:
pe 134 & Plate 28B. 1850; Dunal, in de Candolle,
Prodre. 13(1): 473. 1852; Walpers, Ann. Bot. Syst. 3:

170. 1852; Weddell, Chloris Andina 2: 98. 1859;
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Macbride, Field Mus. Nat. Hist., Bot. Ser. 13(5B) (1):
61. 1962. Type. Ecuador. Andes of Quito, without date
(£1), Jameson 125 (lectotype, K, here designated)e.
Salpichroma mandonianum Weddell, Chloris Andina 2:
p. 98. 1859. Type. Bolivia. La Paz: vic. of Sdrata,
3000 m, Nov 1857 (fl, fr), Mandon 437 (lectotype, P,
desiqnated by Grisebach in 1874; isotypes, BM; F- 2
sheets, G, GH, GOET, K, NY- 2 sheets, P, S, We.
Salpichxoa mandpniapna Weddell var. tucumanensis
Grisebach, Piantae Lorentzianae p. 170. 1874, Type.
Argentina. Tucuméﬁ: nre. Taff, 1 Jan 1872 (fl),
Lorentz 363 (lectotype, GOET; isotype, K).
1906; Cabrera, Bole. Soce. 'Argent. Bot. 13(4): p. 328 &
Fig. 2A-C. 1971. Type. Bolivia. Tarija: Puna Patanca,
3800 m, 9 Jan 1904 (f1, fr), FEiebrigq 2625 (holotype,
+B = photo F neg. 2941, photos F, GH, NY; fragments,
F; isotypes, A, BM, G, GH, GOET, K, M, NBV, P, S, U).
Salpichroma alata Dammer, Méded. Rijks-Herb; 28: 26.
1916. Type. Bolivia. La Paz: Quebrada de Araca, 3700

m, Oct 1911 (f1), Herzog 2435 (holotype, B, nev.,
presumably destroyed, photo F neg. 2939, photos, G,
GH, NY; lectotype, NBV, here designated; isotypes, S,
W) .

= .
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53. 1938. Type. Ecuador. Pichincha: Cotocollao, on

the way from Pamasqui, 5 Feb 1931 (fl1, fr), Benoist
3799 (holotype, P; isotypes, P- 2 sheets).

Scandent shrubs to 3 or 4 m tall, the young stems,
leaves, pedicels and calyx glabrous, pilose, puberulous,
villous or sometimes with gland-tipped trichomes, rarely
velutinous or glandular-hirsute, but the calyx lobes mostly
ciliate or glandular-ciliate. Branches and twigs terete or
alate on 1 to uAsides. Leaf blades ovate or ellptic;
petioles subfiliform to flattened. Pedicels 2-10 mm long;
calyx deeply divided, the lobes linear, equal to subequal,
connate only at the base, apex attenuate; corolla tubular,
vellowish-green tc pale green, internally glabrous, the
lobes triangular or triangular-lanceolate, yellow to
areenish-yellow, equal to subequal, induplicate, apex acute;
stamens included, equal to subequal, inserted on upper 1/3
to 1/4 of the tube, the filaments almost completely adnate
to corolla tube, the free portion 1-2 mm long; stflé
aglabrous.

Key to the varieties of S. tristis
1. Corolla tube glabrous, rarely sparsely minutely pilose or

glandular-pilose, the lobes spreading or reflexed by 120

at anthesis; seeds glabrous or minutely hispidulous én

the peripherye. Distributed from Venezuela to

Argentin@eccececsceccceccesseses llda. vare tristise.

1. Corolla tube pilose, sometimes pilose-glandular or
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villous, the_lobes horizontally spreading at anthesis;
seeds totally hispidulous. Distributed from Colombia to
Bolivia..00...-........0.-...0.....-.'..00. labl Var-

‘lehmanni.
l4a. Salpichroa tristis var. tristis

Branches and twigs fregquently flexuous, sometimes with
adventitious roots. Leaf blades ovate or elliptic,
(1.2-)1e5-3.5(-5) x 0.7-2(-3.,1) cm, petioles 0.U4-1.5(-2.5)
cm long. Calyx lobes 2-6 x 0.5-1 mm; corolla tube almdst
always constricted in the middle, 10-15(-18) mm long,
1.5-3.5(~-5) mm wide at the middle of the tube, externally
glabrous, rarely sparsely minutely pilose or glandular-
pilose, the lobes 1l.5-4 x 1 mm, ciliate or ciliate-
glandular, spreading or reflexed by 120° at anthesis; anthers
1.S-2 mm long, the connectives sometimes dilated and
thickened; style included to slightly exserted,' exceeding
stamens, 0.8-1.5 cm long. Berry ovoid, purple~black to blue-

black, cae 2 X 1.8 cm.

Distribution. Roadside scrubs, borders of agricultural
fields, stream banks, among bushes, in thickets, on ruin
walls or rocky ledges along hillsides, in open savana, sub-
oéramo, péramo, puna, (u31-)1500;uooo m; along the Andean
chain from north-central Venezuela and central Colombia
south through Ecuador, western Peru and western Bolivia.to
northern Argentina. Flowering January-December, fruiting

January-May and July-December.
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Representative Specimens. VENEZUELA. Péramo de E1 Banco,

3450 m, 17 May 1944 (fl), Badillo 824 (VEN). Trujillo:

Guirigay, la Pena Blanca, 3300 m, Aug 1958 (fr),
Aristeapieta & Medina 3584 (NY, VEN). Mérida: Pramo del
Chorro, Hacienda de Cacute, nr. Mucurub, 2000-2800 m, Aug
1958 (f1), Aristegujeta 3283 (NY, VEN); vic. of El Royal,
nr. La Toma, ca. 2840 m, 4 Nov 1978 (f1, fr), Luteyn et al.
6184 (BM, G, K, LPB, MO, NY, US, VEN). Tébhira: Bailladores-
La Gfita road, Pgramo de Portachuelo, 1 km before turn-off
to La Grita at the Liceo Militar "Jaurequi", 2925 m, 17 Oct
1978 (f1, fr), Luteyn et al. 5875 (BM, G, GOET, K, LPB, MO,

NY, P, S, U, US). COLOMBIA. Santander: nr. Pgramo de

Santurbin, 3000 m, 27 Aug 1948 (f1), Barkley & Arague 185063

(Us), 27 Aug 1948 (fr), Barkley §& ‘Araque 185167 (US).
Boyacgz Sierra Nevada del Cocuy, 26 Jul 1957 (f1, fr), Grubb
et al. 67 (K, US); SW of Valle del Cocuy, 2780-3000 m, 15

Sep 1938 (f1), Cuatrecasas 1746 (F, US). Cundinamarca:

Péramo de la Siberia, road to Guasca, nre. Hacienda El

Salitre, 2700 m, 25 Oct 1952 (fl), Humbert et al. 26926 (P):

Cerro de Suba, 2700 m, 6 Mar 1946 (f1, fr), Dugque-=Jaramillo

2773 (NY):; Valle de Sopé: Santa Isabel, 2650 m, Jul 1953
(f1, fr), Eg;néuggg‘gggg (US) s Bogotg, 2650 n, without date,

1844 (£1), Goudot s<n. (F, G, K, P). Meta: Rfo Cabuyaro,

Feb 1937 (£1), Garc{a=B 5145 (US). Tolima: Murillo,

2000-2300 m, 18 Dec 1917 ' (fl1), PRennell 3184 (GH, NY);

Cordillera Central, Mermillgn to La Lora, new Quindfﬁ trail,
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14 Auq 1922 (f1), Killip 97€0 (GH, NY, US). Del Valle:

western slope of Cordillera Central, above La Quebrada de
Los Osos, towards Los Chuchos, 3000 m, 21 Apr 1946 (fl1, fr),
Cuatrecasas 20957 (F). Cauca: Canaan, Purace Mountain, bank
of R{o Aquablanca, 2900-3100 m, 11-16 Jun 1922 (fl), Killip
6747 (GH, US). ECUADOR. Hithout locality, without date (fl1),
Sodiro '114/93 (F, photos, G, GH, NY). Pichincha: small hill
nr. the town of Calacali, 2865 m, 7 Apr 1979 (fl), Keel &
Jaramillo 501 (B8M, CORD, G, GOET, K, LPB, MO, NY, P, 5, U,
UsS, VEN); vic. of San Antonio & Pomasqui, 29 Oct 1918 (f1,
fr), J. N. Rose & G. Rose 23568 (GH, NY, US). Napo:
Misahuallf, 431 m, 17 Mar 1978 (fl), Jaramillo 100 (NY).
Chimborazo: (Quinia, nr. mount Condorazo, dJan 1859 (fl1),
Spruce'5841 (BM, G, K, NY, P, W); E of Riobamba, side valley

c
of R{b Chambo, 2900 m, 17 Mar 1934 (f1), Schimpff 835 (A,

G). BAzuay: Sayaus{, 3100-3300 m, 16 Apr 1968 (f1l), Harling
et al. 8402 (GB, MD). PERU. Without locality, Andes of Peru,

-

without date (f1), Macleapn se.n. (K), collector unknown,
probably Macleap's.n. (K). La Libertad: vic. of Agallpampa,
3000 m, 12 Feb 1954 (f1l), Miranda-1025 (US); Canramaca,

between Santiago de Chuco & Cachicadgn, 2950 m, 9 Jun 1953
(£1), Miranda 1003 (US). Ancash: Chachapoyas, without date,
1846 (f1), Mathews s<n. (G). Junin: bottom of valley of Rio
Quishuarcancha, below Hacienda Casa Blanca, 3600 m, 28 Nov
1962 (fl1), Iltis et al. 181 (K, UC); Acolla, nr. Jauja, 3uiu

m, 8 Feb 1979 (fl, fr), Kzel 400 (G, MO, NY, US); ruins on
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Cerro de Hudnacas, above Jauja, 3420 m, 23 Jan 1979 (fl,
fr), Keel 383 (EM, G, K, LPB, MO, NY, P, US). Cusco: Urcos,
3048-3658 m, May 1932 (fl), Stafford 21 (K). Ayacucho:
between Chavifia & Coracora, 3200-3300 m, May 1911 (f1, f£fr),
Weberbauer 5785 (F, GH, US) . BOLIVIA. La Paz: 1 km before
the town of lLaripata, 3109 m, 14 Mar 1979 (f1, fr), Keel 459
(BM, G, GOET, K, LPB, P, MO, NY, US); Ovejuyo, between La
Paz and Calacoto, ca. 5 km towards Palca, 3800 m, 16 Dec
1979 (f1, fr), 'Begck-'2403 (NY). Cochabamba: vic. of
Cochabamba, Cerro above the Cevercer{a Taquiﬁa, 3048 m, 20
Mar 1979 (fl, fr), Keel ‘et 'al. 480 (G, K, LPB, MO, NY, US);

Colomi, 3400 m, without date (fl), Cé;denas 4096 (US).

Potos{: Laqunillas, 3800 m, Mar 1933 (fl, fr), CArdenas 374

(US). ARGENTINA. Jujuy: Santa Catalina, puna region,

3400-4300 m, 9-14 Jan 1901 (f1), Claren 11404 (S): Quebrada

de Caijas, 4000 m, 1 Feb 1942 (f1, fr), Cabrera 7825 (F, GH).

Salta: Salta, Dec 1973 (fl), ngziéggz‘lzgg (UC) ; pasture at
the foot of Nevado del Caétillo, 25 Mar 1873 (fr);'Lg;gggg &
Hieronymus 187 (BM, GH, MO, NY, S, US). Tucumin: Las
Palomas, 20 Dec 1913 (f1), Castilléh 3134 (UC)s; OQuebrada

Honda, 83 km from Tucumgn, 3000-3300 m, 19 Jan 1956 (fl1).
v /
Bocher et gl. 2393 (C); la Ciénaga, Sierra de Tucuman, 10-17

Jan 1874 (f1, fr), Loreptz & Hieronymus 709 (F, G, GOEI, NY,

Us), 2500 m, 13 Jan 1905 (f1, fr), Lillo 4004 (AR), Jan 1943

(£r). Descole 1531 (G); Las Pavas, 2200 m, 13 Dec 1925 (fl,
£r), Venturi 8006 (A, F, GH, UC, US). Catamarca: El
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Candado, 2700 m, 10 Feb 1916 (fl, fr), Jdrgensen 1073 (GH,
MO, UC): eastern slope of Sierra de Ambato, nr. Casa de
Cubas, 3000 m, 28-30 Jan 1968 (f1), Hunziker § Fulvio 12844

(NY).

The collection'of Maclean s.n. from the Peruvian Andes
was cited in Miers' type descriptions of S. diffusa and S.

tristise. There are two sheets of ggg;ggg'§.g. in the
Hooker Herbarium (now in K). One sheet consists of 3
collections: ‘Jamesonp 125, 754 and Maclean S«n. Miers
(1848) classified the latter Maclean se.n. as S« diffusa,
but the specimen's characters correspond better to my newly
defined S. ‘tristise. The other sheet doés not give the
collector's name but has a label that says "Andes PY¥ and
refers to some morphological characters. The handwriting on
this label matches well that of Maclean on the previously
mentioned sheet. Furthermore, the morphology of this plant
resembles that of Jameson 125, a specimen that Miers cited
with his type description of S. tristis. I believe the
sheet without a collector's name is a syntype of S. tristis
and was collected by Maclean in the Peruvian Andes. Jameson
125 and the newly desiqnated Maclean 's.n. are both stout
miniature plants, probably an ecotype collected from rock
crevices or some such unfavorable environment. Because Miers
cited Quito as type locality, and this 1is the locality
indicated on Jamesen 125, I here designate this collection
as the lectotype despite the fact that its morphology is not

very typical for the species.

- 112 -

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Heddell (1859) in his description of Salpichroma-

mandonianum did not mention the collection'number of the

—— e ot e s b 8

specimens of Mapdon 437 m2ntion Nov. 1897 as the collection
date with the exception of one.sheet which indicates Nove.
1857. Because Mandon was in Bolivia for six years, between
1854 and 1860 (Heddell, 1867) and described S. mandoniahum
in 1859, the collection date of Mandon 437 must be 1857 and

not 1897.

Bolivia's Sorata population of S. tristis, previously

named Salpichroma mandonianum, exhibits a character, a

— o S5,

straight corolla tube, which differs from the other

populations of S. tristise. Grisebach (1874) named the

plants from Argentina S. ‘mandonianpa vare. tucumggensis,
based on the constricted corolla tube, but there is no other
character that can be used to support the recognition of

this variety. In addition, S. ¢tristis var. lehmanni has

corolla tubes the outlines of which vary from slightly

constricted to obviously constricted. If one used the form
of corolla tube as the only criterion to separate the

varieties of S. tristis, the Sorata population with straight
corolla tubes would form a single group separated from the
northern and southern populations with constricted corolla
tubes. In view of the north-south axis of the Andean chain,

the isolation of the Sorata population from the rest of S.
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tristis does not make sense, unless unexpected ecological

factors are involved. Therefore, the var. tucumanensis is

not recognized here.

Salpjichroa tristis occupies a wide range of habitats and
covers the Andean chain from Venezuela to ARrgentina. Unlike
S. origanifolia, which shows no morphlogical variation, S.
tristis shows considerable guantitative variation in
characters which are discussed in Fig. 35, In this
revision, the distinction of var. tristis from var.
lehmapnni is based on the presence or absence of pubescence
on the corolla tube which is quite a clear-cut character.

Only a few plants of var. tristis have sparsely pubescent

=

corolla tube. The population analysis based on three corolla
characters reveals geoqgraphical variation in both varieties.
Exserted styles occur much more frequently in var. lehmanni
than in var. tristis. This character may indicate an
important reproductive isolating mechanism between these two
varieties. In var. tristis, the Colombian and Argentinian
collections consist entirely of flowers with included
styles; while the other collections have less than 40%
flowers with exserted styles. However, in all flbwers the
styles exceed the staﬁens. The factors selecting these
different character states are not known. The second
character, the ratio of the width of the widest part to the

constricted part of the corolla tube 2 1.5, measures the

frequency of flowers with constricted corolla tubes. This
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character shows considerable geogqraphical variation in both
Qarieties. Though the absolute values differ, the frequency
of this character shows parallel changes from Ecuador, Perq
to Bolivia in both varieties. Among all the specimens
examined, the Bolivian collections (both varieties) include
mainly flowers with straight or nearly straight corolla
tubes. The adaptive advantage, if any, of a constricted or
straiqht corolla tube is unclear. It may have soﬁe bearing
on the accessibility of the nectary ring surrounding the
ovary to pollinators. The third character, the ratio of the
connective width to anther width Z 0.7, is used to detect
the fregquency of dilated connective. Dilated connectives

a closely related monotypic genus Nectouxia growing in
Mexico (Wettstein, 1891). However, after examining hundreds
of specimens, I have concluded that dilated connectives are
found in some Salpichroa and in Nectouxia and, thus, this is
not a useful character to separate these two genera. From
Fig. 35, one can see that the dilated connective is more
typical of the collections of var. tristise. As to var.
tristis, the Venezuelan collections have flowers whose
connectives are always dilated, but the frequency of
dilation declines slightly in Colombia and Ecuador, then
drops siqnificantly towards the South. In the Argentinian

population this character reappears with increased

freguency. As to var. lehimanni, both the Peruvian and
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Bolivian collections are characterized by the absence of
dilated connectives. The over-all higher fregquency in the
northern populations may indicate a relationship with
Nectouxjiae. The function of the dilated' connective is

obscure.

Though var. tristis and var. lehmanni do occur side by
side, var. tristis has a wider distribution. Besides
Ecuador, Peru and Bolivia where var. lehmanni is found,
var. ‘tristis is also found in Venezwvela, Colombia and
argentina. The survey of data on herbarium labels shows that
there is no direct correlation between the flowering time of
S. tristis and the elevétion it occupies. Instead, the
flowering time changes according to latitude, beginning in
the north and ending in the south-- Venezuela (August),

Ecuador (September or October), Peru and Bolivia (November

or December), and Rrgentina (December).

Herzog 2435 is the only collection which has glandular-
pilose hairs on the corolla tubes of 1immature flowers.
However, the corolla tubes of mature flowers 'are nearly
glabrous, and the collection is therefore listed under vare.
tristise Spruce ‘5847 is another collection in which the
corclla tubes are slightly more pubescent, but in every
other aspect it 1is closer to var. tristis ‘than to var.
lehmanni. Miers (18u48) described the stigma of Jameson 125
as having an obsoletely bilobed margine. I have been unéble

to confirm this observation.
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The collection of Sodiro “114/93, was originally in the

~Berlin type herbariume. Now it only exists as a type
photoqraph collection (photo neg. 2944) and a few fragments
at F. Hoﬁever the epithet has never been published.
Between 1898 and 1908, Sodiro's Ecuadorean collection was

published in 5 parts in Bot. Jahrb. Syst. His Solanaceous

collections were described by Dammer (in Sodiro, 1905) in
Bot. Jahrb. Syst. vol. 36: 384-388. However, I have not
found the epithet, sodiroi, in this publication. Dammer in
1905 and 1906 again published many new speclies of South
American Solanaceae (in vol. 37: 167-171 & 636-642). Though
many species of Salpichrpa were included (in Vol. 37:
639-641), I was again unable to find "sodiroi%. Because

this epithet is neither in Kew Index, in Gray Cards, nor in

any issue of Bot. Jahrb. Syste. between 1890~-1915, the

—

epithet 'sodirei cannot be accepted, in spite of the extant

type photo collection at Fe

tristis, a moderately branching shrub under 20 cm, is a rare
species in the vegetation composition of the puna region,

displaying a low value as a forage plante.

Local names and uses. Colombia: Rejalgar (Duque-Jaramillo

2173) .« Peru: Cuytulume (Miranda 1025). Argentina: Uva,
Uvilla de la Sierra (Hieronymus, 1882); fruit edible, plant
aromatic, clanny, and with minor forage importance

(Ruthsatz, 1974).
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iers var. lehmanni (Dammer) Keel,

. g i, S von

14b. Salplchroa tristis

M
stat. nov. 'Salpichroma lehmanni Dammer, Bot. Jahrb.

Syst. 37: 640. 1906. Type. Ecuador. Azuay: Cuenca,

2500-2800 m, Nov-Dec 1880 (f1), Lehmann 5555

(holotype, B, n.v., presumably destroféd, photo F neg.
2942, photos, G, GH, NY; lectotype, K, here
designated; isot?pes, GH) » |
Salpighroeoa §§;Qgﬁ§g§g'8enoist, Bull. Soc. Bot. France
85: 55. 1938. Type. Bolivia. La Paz: vic. of La Paz,
3700 m, Dec 1856 (fl), Mandon 436 (holotype, P;

— e . oo >

isotypes, F, G- 2 sheets).

Leaf blades ovatz, (0.5=)1-3.5(-4) % (0.6-)1-2(-2.5) cm;
petioles 0.u-2(—255) cm long. Calyx lobes 4-9 x 1-1.5 mm,
corolla tube constricted or slightly constricted in the
middle, the upper half slightly wider (with 10 prominent
green veins in La Paz popalation), 6-18 mm long, 1l.5-4 mm
wide at the middle of the tube, externally pilose, sometimes
glandular-pilose or Villous. the lobes 2-7 x 1-2 mm,
sometimes each lobe with 2 equal furrows, ciliate'or pilose,
sometimes with qgland-tipped trichomes,; horizontally
spreading at anthesis; 'the anthers 1.5-2.5 mm long, the
connectives frequently dilated and - thickened in Ecuadorean
collection; style rezaching the throat to exserted, 1-1.4 cm.

Berry mature black, obovoid, 1-1.5 x 1-1.2 cm.
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Distribution. Hedgerows, roadside scrubs, on rocky cliffs
or stone walls, in thickets, forests .or semi-deserts,
2450-4050 m; in SW Colombia, central and southern Ecuador,
western and southern Peru, west-central Bolivia, and
northern tip of Argentina. Flowering September-April and

June, fruiting September onwards.

Specimens examined. Without locality: without date 1804
(1), Eé!éD'QQZ (G), without date 1828-1890 (fl), Triana
2275 (BM). COLOMBIA. Nariffo: horse path between the town of
Cumbal and the Lake of Cumbal, 3030-3200 m, 7 Jan 1952 (f1l),
Eg;géggg_ et al. 1066 (NY) . ECUADOR. Pichincha: old highway
between Quito and Santo Domingo (via Chiribogé), km 12.9,
3050 m, 15 Dec 1976 (f1l), Boeke 467 (NY). Chimborazo: Andean
forest of Cubillfn. Cordillera Oriental 3300-3400 ﬁ, 1 Mar

1944 (f1, fr), Acosta-Solfs 7583 (F). CaWar: Parish Luis

Cordero, alcng the trail between MHAzogues and San Marcos,

2900-3048 m, 28 Jan 1945 (f1, fr), Prieto P=173 (NY). Azuay:

vic. of Cuenca, 17-24 Sep 1918 (fl1, fr), Rose et al. 22945
(GH, NY, US), a few km W of Cuenca, 2500 m, 1-2 Feb 1945
(£1, fr), Giler ‘271 (NY, P, US), along the river Tarqui, 4-18
km S of Cuenca, 2500-2750 m, 26 Feb 1945 (f1, fr), Camp
E=1896 (NY). Loja: Chuquiribamba, 16 Nov 1876 (f1), agggé

e S e

/
4us1 (F, K, NY): Loja, Nov 1876 (fl) Apdre K710 (F, NY).

PERU. Tuapata, 3800 m, without date, 1916 (fl), Hatkins s.n.

(US). Cadjamarca: between Guzmango and Cruz Grande, 2700 m,

N

—_—

18 Apr 1967 (fl, fr), Sagastequi et al. 6373 (US). Lima:
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Lachaqui, 4000 m, 28 Dec 1972 (fl), Vilcapoma“-128 (US).

Huancavelica: Pana, below Conaica, 3350-3370 m, 16 Mar 1951
(£1), Tovar 207 (US). Ayacucho: Prov. Lucanas, 3250 m, 14
Dec 1962 (f1), Iltis & 'Ugent 453 (MO); between Puquio and

Nazca, 3300 m, 20 Mar 1949 (f1l), Ferreyra 5512 (G, US).

Puno: Without locality, among rocks, 3658 m, Jan 1934 (f1),
Stafford 255 (K); Checayane, 3980 m, 27 Mar 1957'(fr),
Ellenbera:us50 (U); Puno, #4000 m, without date 1937 (f1),
Soukup ‘445 (F, GH, US); Ocopampa, vic. of Lake Titicaca,
3965 m, 10 Dec 1919 (f1l), Shepard 77 (GH). Arequipa: above

Chuguibamba, 3500 m, Mar-Apr 1914 (fl1), Weberbauer 6848 (F,

US); Nevado de Chachani, 3400-3700 m, 14 Apr 1925 (f1),
Pennell ‘13266 (F, GH, NY, US), 3250-m, 14 Mar 1957 (f1),
Ellenberqg '102. (U). BOLIVIA. Without locality: Andes of
Bolivia and Peru, 1 Mar 1903 (f1), Hill 353 (K). La Paz: 16°
N, 68°HW, dry bank nr. the railway, 3840 m, 13 Dec 1948 (fl),
Brooke 5012 (BM, F); vice of La Paz, 3048 m, without date
1889 (f1, fr), Bang 50 (A, BM, F, G, GH, MICH, MO, NY, US,

W); 3750 m, 18 Jan 1907 (f1, fr), Buchtien-773 (B, F, G, GH,

M, NBV, S, US, W), 3700 m, Jan 1910 (f1, f£fr), Buchtien 91
(F, G, GH, NBV, NY), 3650 m, 28 Feb 1912 (f1l), Buchtien s.n.
(BM, K), 3700 m, Mar 1913 (f1), Buchtien s.n. (C, S), 3700
m, Jan 1919 (f1), Buchtjien 91 (?) (GH), below Obrajes, 3200
m, 2 Jun 1919 (f1), 'Buchtien 4700 (US), 3600 m, = 21 Dec 1930

(1), Buchtjep 85187 (US), 3850 m, 12 Feb 1931 (f1, f£r),

Buchtien 8656 (BR, M), Apr 1919 (fl), Claude-Joseph 1114
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(US), 3850 m, 29 Nov 1973 (fl), Graf 268 (NY), 11-12 Sep
1864 (f1), Pegrce se.n. (K), 3048 m, Apr 1885 (f1, fr),
Rusby ‘830 (BM, F, G, GH, NY, P, US); Yungas, 1829 m, without
date 1885 (f1l, fr), Rusby ‘830 (?) (NY); La Paz-Calacoto, 39
km to the east, road via Lambate, #8050 m, 31 Dec 1980 (f1l),
‘Beck 3361 (NY); Calacoto, above Instituto Bleico Nazareno,

Palca~Illimani, 3600-4800 m, Jan 1906 (fl), Hauthal 237

(GOET); Palca, 3400 m, 4 Nov 1926 (fl), Troll 2851 (M): 75
km S of La Paz and 27 km detour towards Sapahagqui, 3450-3650
m, 18 Jan 1981 (fl), Beck 6029 (NY); Cordillera Tres Cruces,

descending from Quime, 3900 m, 24 Dec 1978 (f1), §g95 200

(NY). ARGENTINA. Jujuy: between La Quiaca & Villazén, 3442

m, 24 Jan 1940 (fl), Schreiter 11197 (GH).

Thouqh vare. lehmanni occurs in similar habitats as var.
tristis, it prefers higher elevations. Except in a small

area of Ecuador they are generally allopatric. This spatial
separation probably limits the gene exchange between these

two varieties and keeps some characters distinct.

‘Salpichroa tristis var. lehmanpi is disfributed along
the north-south axis of the Andes. The corolla morphology
varies among populations, though not as much as does the
corolla morphology of vare. tristis, in which the length of
corolla tube and 1length of corolla 1lobes differs

considerably. In northern populations of both varieties, the
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connectives are dilated, which may indicate that a certain
amount of gene exchange takes place between the two

varieties.

Local names and usese. Ecuador: Shulala (5costa~501{s

—— = —

Peru: Chishinshique (Sagistequi et al. 6373), Callalluma

(Vilcapdma 128) , Uchu-uchu (Ellemberq 102). |

15. Salpichxoa microlobg Keel, sp. nove.
Type. Peru. Lima: Arquircancha, nr. Lachaqui, 3658 m,

2 Feb 1979 (f1, fr), Keel & 'Vilcapoma 397 (holotype,

NY; isotypes, MO, USM) (Fige. 36 & 37) .

Frutices penduli vel effusi ad 1 m alti. Rami et ramuli
interdum flexuosi, teretes longitrorsus 1-3-alati, in quoque
nodo interdum squamis 2-4 semicircularibus vel circularibus
obsiti puberuli vel puberulo-glandulosi, interdum glabri vel
pilosi, glabrescentes sub maturitatem. Folia ovata vel
elliptica, (1-)1.5-2.8(-3.6) x (0.6-)1-2.,1(-3) cm, utringue
puberula, pilosa vel glabra, interdum puberulo-glandulosaj;
petioli subfiliformes vel complanati, 0.6-1.8 cm longi,
pubescentes ut folia. Flores flavi vel viridi-flavescentes.
Pedicelli filiformes, 0.5-1.5 cm longi, pilosi, puberuli,
puberulo-glandulosi vel glabri. Calyx profunde 5-partitus,
lobis linearibus, 5-13 x 0.5-2.5 mm, apice acutis vel
attenuatis, connatis solum basi, inter se subaequalibus,

ciliatis, dorso pilosis, puberulis vel glabris. Corolla
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5-lobata, tubulosa, tubo recto vel apicem versus leviter
dilatato, sed constricto ad faucem, 22-34 x 3-7 mm, extus
puberulo vel glabro, intus glabro, lobis aestivatione
valvatis, trianqulétis vel ovato-triangulatis, 2-3 x 1.5-3
mm, apice acutis, 1inter se aegualibus vel subaequalibus,
ciliatis, sub anthesi pef 180°ref1exis. Stamina inter se
aequalia vel subaequalia, tubo aequalia, prope tubi apicem
inserta, filamento glabro, 0.5-1.5 mm longo, anthera 2.5-4
mm longa. Stylus glaber, leviter exsertus vel tubum aequans,
stamina excedens, 2-3 cn longus} stigmate subcapitato vel

capitato. Bacca cyanea vel purpurea, 3 cm longae.

Distribution. Sub-puna or montane c¢loud forest, near
creeks, in agricultural fields, hedgerows, on roadsides,
grass steppes, or on stone walls, rock crevices; 2438-3800
m; in the Department of Cotopaxi, central Ecuador (one
collection only) and west-central Peru. Flowering December-

May., fruits found in Feburarye.

Specimens examined. ECUADOR. Cotopaxi: road Quevedo-
Latacunga, above Pilalg, ca. 2900 m, 3 May 1968 (fl),
Harling et al. 8993 (GB, MO). PERU. Lima: Bafos, on the way
to Cerro de Pasco, 21-22 May 1839 (fl) ([the collecting date
based on Wilkes, 1845], Hilkes s.n. (US); Lachaqui, 3800 m,
28 Dec 1972 (f1), Vilcapoma 129 (US), 3400 m, 29 Dec 1972

(f1), 'Vilcapoma 130 (US), Pirocancha, on the way to
Lachagui, 3440 m, 1 Feb 1979 (fl, fr), Keel & Vilcapoma 390
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(MO, NY, US, USM), Achaca, few km beyond Lachaqui, 3658 m, 2

Feb 1979 (fl1, fr), Keel & Vilcapoma 396 (NY, USM); Matucana,

2438 m, 14-18 Mar 1923 (fl), Macbride *2946 (F); vic. of
Huarochir{, western cordillera, 2100-3000 m, Feb 1913 (f1),

‘Hrdlicka sens (US)}; vic. of Santiago, 3600-3700 m, 15 May

1953 (f1), Cerrate & Tovar 1909 (US).

‘Salpichrga mjicrgloba shows slight variation in degree of

pubescence and size of leaves. Cerrate't Tovar 1909 is

exceptional for its larger, glabrous leaves angd wider

corolla tubes. 'Salpichroa microloba and S. weberbaueri have

s St 2 et . P

nearly the same corolla length, but the shapes of corolla
tube and lobes are very different. In the field, one can
easily separate them by the shape of corolla and the degree
of reflection of the corolla lobes at anthesis. The specific
epithet, microlbha, refers to the relatively small size of

the corolla lobes.

‘Salpic¢hroa microlpoba. is probably related to S.

ramosissipa. Although the length of corolla tube of these
two species is quite different ( S. microloba 2?2-3.& cm
lonqg, and'Se. rgmosissima 0.9-1.5 cm), the shape of corolla
and the reflection angle pf 1lobes at anthesis are similar.
Moreover, the distribution range of the two species overlaps

in lachaqul, Perue.

Local names and uses. Peru. Ayanata (Keel & Vilcapoma

397, Vilcapoma 129), Callalluma (Vilcapoma '130), Shuculumpa

(Cerrate ‘& "Tovar "1909) .
- 124 -
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Excluded Species

Salpichroa ciliata (Schlechtendal) Miers, London J. Bot. 4:

329. 18U45.= Lycium ciliatum Schlechtendal, Linnaea 7: 69.

1832, fide Dunal, in de Candolle, Prodr. 13(1): 476. 1852.

Salpichroma breviflorum Dunal, in de Candolle, Prodr. 13(1):

474, 1852.= Schopfia flexuosa (R. et P.) R. et S.

(Olacaceae), in A. T. Hunziker, Kurtziana 11: 117. 1978.

Salpichroma cuspidatum Dunal, in de Candolle, Prodr. 13(1):

474, 1852. = Ectozoma pavonii Miers, Ann. Nat. Hist. Sere.

II, 4(21): 185S. 1849, fide A. T. Hunziker, Kurtziana 10:

31. 1877.

Macbride (1962) described S. breviflorum Dunal and S.

cuspidatum Dunal under the genus Juanulloa, but he did not

e e e s o e e s i

make any transfer. He noted that the characters of 3S.

breviflorum were doubtfully those of Salpichroa, more

—— s S s S S e

Salpichroma urceolatum Dunal, in de Candolle, Prodr. 13

(1) + 475. 1852,

Salpichroa wrightii A. Gray, Synoptical Flora of North

America 2 (1): 231. 1878. (see text p. 85 & 86).
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Table I

Pollen size in the species of Salpichroa

Taxon Pollen size (microns) Voucher
P E P/E*

S. didierana 86 X 66 1.30 Keel & Andrade 442
S. microphylla 83 x 77 1.08 Keel et al. 386
S. glandulosa 90 X 81 1«11 Keel 418
S. dependens %4 X 82 1.15 Keel 384
S. proboscidea ~ 96 X 89 1.08 Keel 438
S. hirsuta 88 x 74 1.20 Keel 453
S. weberbaueri 75 X 71 1.05 Keel 502
S. orxriganifolia 66 X 60 1.11 Fiebrig 2144
S. scandens 52 X 50 1.04 Keel 415
S. ramosissima 70 X 65 1.07 Keel & Vilcapoma 389
S. micrantha 59 x 55 1.06 Keel 433
S. diffusa 79 X 73 1.08 Keel 500
S. gayi 66 x 64 1.04 Keel 423
S. tristis 68 X 62 1.08 Keel 383
S. microloba 82 X 74 1.10 Keel & Vilcapoma 390

* The size of pollen was measured at polar axis (P) and eguatorial axis (E).
All measurements were based on 30 counts per species.



‘uoissiwdad 1noyum pauqiyosd uononpoidas Jayun4 “Jaumo ybuAdoo ayy Jo uoissiwiad yum paonpoiday

LTl

Table IT

Characters used as lasic data for the GROUNDPLAN-DIVERGENCE cladogram

Character

Ancestral state (0)

Divergent state (1)

NWOWOZRPARARUHIDOHAHEOOWE WM

Sepal connation

Calyx accrescent after fruiting

Color patterrs of coralla tabe & its lobes

Olor of corolla tube

Corella shape

Shape of corolla tube

Relative lergth of coralla tube

Opening of corcolla tube

Inner swrface of corolla tube

Simises of corolla lobkes

Iength of stamers relative to corolla tube at anthesis
Iength of style relative to that of stamers at anthesis
Follen exine sculphare

Constriction on both sides of the pore of pollen grain
Reflection amgle of corolla lokes

Hebitat

Surface of corclla lokes

Texture of corolla tube

Connectives

free

accrescent

sare

yellowish or greenish
tubular

straight

long

nct corstricted
glabrais

without teeth

included 1/2: partially exserted
exceeded 1/2: eqal
not smocth

without

180°

claud forests

witlout furrows

nct membranals

not dilated

partially fused
nac accrescent
differert
salmon pirk
urceolate
corstricted
short
carstricted
with woolly ring
with teeth
exserted

nct exceeded
swoah

with

£180°

wealy places
with furrass
membranms
sanetimes dilated
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Table III

Character states of SalEichroa

Character Statesa

Taxon Divergence Divergence
BCDEFGHIJKLMNOPOQRS Formulab LevelC
didierana 1 1 1 ABKM 4
microphylla 1 11 1 1 ABJRMP 6
glandulosa subsp. glandulosa 1 1/2 1 J(K/2)N 21/2
glandulosa subsp. weddellii 1 1/2 1 B(K/2)N 21/2
dependens 1 1 1 AKMO 4
proboscidea 111 1/2 BCD(K/2) 31/2
hirsuta 1 1 1/2 1 BF(X/2)P 31/2
weberbaueri 1 1/2 111 B(L/2)0PQ 41/2
origanifolia 1 1 111 1/2. 1 BEGHI(K/2)P 61/2
scandens 1 111 11 1 BFGHOPR 7
ramosissima 1 1 11 1 1 BEGHPS 6
micrantha 1 111 1 11 BFGHLOP 7
gayi 1 11 1 111 BFGLOPQ 7
diffusa 1 1 1 BGP 3
tristis 1 11 11 1 BFGOPS 6
microloba 1 1 1 BHP 3

a, 1 = divergent state.

b. The capital letter indicates the divergent state of each character occurring in each taxon.
c. Total number of changes of character states in each taxon.
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Table IV

The major moxphological differences between S. microphylla ard Bolivian population of S. glardulcsa

Characters S. microplylla S. dlandulcsa
Branches Flexuous Not flexuous
Calyx Unequelly divided, the lobes comnate Deeply divided, the lokes comnate only
more than 1/2 length of calyx at the ase
Calyx lokes Triamular-lanceolate, 0.8-1.3 x Linear, 0.8-2.5 x 0.1-0.3 an
(shape & size) 0.3-0.5 cm.

Corolla texture

Simises of corolla lotes

Nectary

Fleshy

Unequal teeth with obtuse or acute
tip.

Absent

Chartaceaus (subsp. wed®llii nct seen
in vivo)

5 eqEl or subequal teeth with retuse
tip present in subsp. glamilcsa, or
teeth absent in subsp. wedd@llii

Present
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Table V

The morxptological differences of S. micrantha and S. qayl

Characters

S. micrantha

S @vi

Ieave blades & petioles
Pedicels

Calyx

Corolla tube

Corolla lobkes

Free portion of filaments
Anthers
Style

Stigma

Mostly glabraus
Mstly glabreaus, pilese or puberulaus

Ciliate or rarely pilcse;
lokes 1.5-3 x 051 mm

Slightly corstricted at throat &

the middle of the tube,

7-9 x 1.5-2 mm, glabrais externally &
internal ly

Triarngular-ovate, each lobe with 1
green vein, 1-1.5 x 0.5-1 mm, ciliate

0.5~-1 mm long
1¢5=2 mm
34 mm, glabraus

Glabraus

Pubescent

Pilcse, glamular-pilcse, or
puwemlaus

Pilcse, glardular-pilcse,
glamular-pubemilous; lokes
3-4 x 0.5~1 mm

Ocasional ly slightly corstricted
at the middle of the tube,

10-15 x 2-3 mm, pubemlais or
pilcse externdlly, glabrais
internal 1y

Iinear, each lobe with 2 uneaqml
furross, 34 x 0.5~1 mm
pubemilaus or glandular-pubermlous
1-1.5 mm lorg

2-2.5 mm

4-5 mm, pwberulous on lower half,
amd sparsely pubenilaus above

Ciliate or glabrais




Fig. 2. Cross-section of the stem showing the

bicollateral vascular bundle
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Fig. 3. Anatomy of the stem (I) showing the variation
in the layers of ray parenchyma in Salpichroa:

a. Cross-section of S. proboscidea; b. Cross-

section of 5. glandulosa subsp. glandulosa.
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Fig. 4. Anatomy of the stem (II): a. Cross-section
of 5. diffusa showing the layer of external
phloem; b. Cross~section of 5. microloba
showing 1) crystal-sand in the cells of
external phloem 2) casparian strip; c. Cross-

section of S. scandens showing phloem fibers.
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Fig. 5. Dissociated wood elements of Salpichroa:
a. Vessel; b. Tracheid with tapered ends;
c. Tracheid Qith alternately bordered
pits; d. Libriform fibers; e. Fiber with
tapered ends and scattered simple pits;

f. Ray cells.
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Figure 5
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Fig. 6. Anatomy of the stem (I11): cross-section of

the pith of S. ramosissima. a. The idioblast

with crystal-sand; b. Sclereids with simple

pits.
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Fig. 7. Glandular trichomes of S. scandens (100x)

Fig. 8. Anomocytic stomata of Salpichroa (2000x)
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S. microphylla

S. dependens

Fig. 9. Comparison of the connate lobes of calyx:

C

a. 5. dependens; b. 2. microphylla.
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Fig. 10. The woolly band inside of the corolla tube of

S. origanifolia (adapted from Baillon, 1888.

Histoire des Plantes. Fig. 363)

Fig. 11. Corolla lobes of 5. hirsuta
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8. origanifolia

Figure 10

8. hirsuta

Figure 11
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Fig. 12. The reflection angle of the corolla lobe
is defined as the space between the
vertical axis of the corolla tube and

the axis formed by the corolla lobes.
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Fig. 13. Corolla lobes and stamens: a. Teeth at the
sinuses of the corolla lobes of 5. glandulosa
[

J e

subsp. glandulosa; b. Connectives of

hirsuta; c. Dilated connectives of §. iristis

var. tristis.
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8. hirsuta

8. tristis var. tristis

Figure 13
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Fig. l4. Seed coats (I): a. S. dependens (100x);

b. S. weberbaueri (300x).
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Fig. 15. Seed coats (II): a. S. glandulosa var.

glandulosa (100x); b. S. glandulosa var.

glandulosa (400x) showing the base of

broken hair.
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Figure 15
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Fig. 16. Seed coats (111): a. S. micrantha (100x);

micrantha (600x).

b. S.
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Fig. 18. Seed coats (V): a. 5. diffusa (250x);

b. $. ramosissima (500x).

R R A
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Fig. 1Y. Seed coats (VI): a. 5. scandens (600x);

b. S. tristis var. tristis (300x).
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Fig. 20. Seed coats (VII): a. S. tristis var.

lehmanni (300x); b. $. origanifolia (50Ux).
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Fig. 21. Seed coats (VIII) of S. origanifolia (100x)
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Fig. 22. Pollen of Salpichroa under light microscope:

a. S. microphylla, polar view (1000x); b. S.

weberbaueri, equatorial view (4U00x); c. S.

microphylla, equatorial view (1000x).
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Fig. 23. Exine sculpture (I): a. S. didierana, polar
view (2000x); b. S. didierana, equatorial

view (2000x).
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Fig. 24. Exine sculpture (II): a. Nectouxia formosa,

polar view (2000x); b. Nectouxia formosa,

equatorial view (2000x).
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Fig. 25. Exine sculpture (III): a. S. microphylla

(6U00x); b. S. weberbauweri (6000x).
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Fig. 26. Exine sculpture (IV): a. 3. gavi (6000x);

b. Nectouxia formosa (6000x).
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Fig. 27. Exine sculpture (V): a. S. proboscidea

(6000x); b. S. microloba (6000x) .
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Fig. 28. Exine sculpture (VI): a. 5. glandulosa subsp.
glandulosa (2000x); b. 5. glandulosa subsp.

weddellii (2500x).
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Fig. 29. Exine sculpture (VII) of S. scandens (6000x)
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Fig. 30. Generic distribution of Salpichroa
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Fig. 31. Distribution of §. micrantha, 3. origanifolia,

S. ramosissima and S. scandens.
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Fig. 32. Distribution of S. dependens, $. gayi,

S. hirsuta, 5. tristis var. tristis, S. tristis

var. lehmanni and S. weberbaueri.
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Fig. 33. Distribution of S. didierana, S. diffusa,

S. glandulosa subsp. glandulgsa, S. glandulosa

subsp. weddellii, S. microleoba, $. microphylla

and 5. probogscidea.
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microphylla

proboscide weberbaueri

oba

micrantha

H

gayi

tristia

S

scandens

R

ramosissima

origanifolia

BJP
BCD hirsuta L
glandulosa ulfsp. FK
andulosa
subsp.
w {ibdellii
dependens J diffusa
didierana B micro
K BP H

IEG

®ik|

Divergence Level

fFig. 34. Hypothetical cladogram for Salpichroa



Fig. 39%. The geographical variation of 3 corolla
characters in 2 varieties of S. tristis
(V: Venezuela, C: Colombia, E: Ecuador,

P: Peru, B: Bolivia, A: Argentina).
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Salpichroa microloba sp. nov.

Fig. 36. S. microloba: a. Branch; b. Internal view of
flower; c©. External view of flower, note the

small corolla lobes.
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Fig. 37. Pollen of S. microloba: a. Polar view

—

(2000x); b. Equatorial view (2000x).
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