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THE BROMELIACEAE OF ECUADOR

AN ATL.PHA-NUMERICAL TAXONOMIC STUDY
ABSTRACT

The hypothesis has been tested that orthodox and
numerical taxonomic methods concomitantly apply to f£loristic
studies of flowering plants with useful results. In order
to test this hypothesis, a large number of species from the
Bromeliaceae, a tropical plant family containing nearly 2000
species was chosen. Our present knowledge achieved from
this study of the Bromeliaceae in Ecuador is summarized in
keys, descriptions and notes prepared for 275 species. The
phenetic affinities of taxa with difficult taxonomic circum-
scriptions were gquantified. Studies of the leaf-epidermis
and germination of seeds together with seedling morphology
contributed additional diagnostic characters for subfamilial
circumscriptions. These features suggest that the subfamily
Pitcairnioideae is less closely related to the other two sub-
families than they are to each other. The effort expended in
order to evaluate classical and numerical taxonomic methods
clarified for the author the thought processes that taxono-
mists must employ. It is concluded that the methods of nu-
merical and classical taxonomy are not merely compatible but

rather produce together much more than the sum of their compo-

nent parts.
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INTRCDUCTION

The Bromeliaceae of Ecuador provided an opportunity for
an experiment in taxonomy. During three years of field work
in that country the author collected materials for testing
the hypothesis that newer numerical methods in taxonomy and
classical methods of pattern reccgnition are not mutually
exclusive but complementary in the ends achieved and that by
utilizing these methods a desirable bromeliad flora could be
produced.

The two principal goals of the present research have
been, 1) an evaluation of numerical taxonomy and the utili-
zation of its methods in order to shed light on the taxonomic
method itself and to quantify taxonomic relations; 2) produc-
tion of keys and descriptions for the known species of the
Bromeliaceae in one country of South America.

The several sections of the text come together in the
discussion of the taxonomic results, i.e. the keys and des-
criptions of the Bromeliaceae of Ecuador found in Appendix C.
These taxonomic results and evaluations of methods and phil-
osophy found in the discussion have been developed by means
of synthesis of new data and new methods and philosophy plus

classically utilized data, methods and philosophy.



LITERATURE REVIEW

A. Collections of Bromeliaceae from Ecuador and Related Areas

André has been the most important single collectcr of
Ecuadorian Bromeliaceae. His specimens are numerous and his
documentation is detailed. 1In November 1875 André& began his
travels through Venezuela, Colombia and Ecuador. He was pri-
marily interested in horticulturals but seemingly collected
any bromeliad species encountered. Smith (1965) lists André's
itinerary with collection numbers, dates and sites. By early
June 1876 he had passed through Colombia and entered Ecuador.
He traveled some 500 km within Ecuador, more than two thirds
the length of the country, and ended his plant collecting in
July 1876 near Loja in Southern Ecuador. In one month in the
country André collected 47 different species and varieties.
During his travels through Venezuela, Colombia and Ecuador,
1875~-76, he collected a total of 129 species of Bromeliaceae
and 14 varieties. Approximately 37 per cent of the different
taxa that he collected were from Ecuador although only ap-
proximately 13 per cent of his time was spent there. His
published work on the results of these travels (André&, 1889)
is beautifully and accurately illustrated with large plates.
Of the 129 species included in this "Bromeliaceae Andreanae,"
he authored 83 of the species and 18 varieties. The Kew
Herbarium has a nearly complete set of his bromeliad speci-

mens and the Gray Herbarium has a somewhat less complete set.



Luis Sodiro, an Ecuadorian, collected in Ecuador until
he died at the age of 73 in 1209. Although he did not spe-~
cialize in the group, bromeliad species are numerous in his
collections. Nearly all of Sodiro's herbarium material is
deposited in the Berlin-Dahlem Herbarium. There are some
duplicates in the poorly maintained "Sodiro Herbarium" at the
Universidad Antigua in Quito, Ecuador.

Ludwig Diels (1937) lists all the Ecuadorian plant col-
lectors up to 1935. In addition to André and Sodiro, the
more important collectors of Ecuadorian bromeliad species are
the following: George Barclay, 1836-1838; Hugh Cuming, 1837-
1840; Heinrich Eggers, 1891-1897; Albert Hitchcock, 1923;
Alexander von Humboldt, 1802-1803; Friedrich Lehmann, 1876-
1881l; and H. Poortman, 1882. To these should be added workers
of recent years: Erik Asplund, 1950-1960; W. H. Camp, 1944-
1945; Mulford B. Foster, 1948; and Elizabeth Naundorff, 1958-
date. The latter sends her living material to Monsieur

ng have k2en the more impor-

pi-

Marnier Lapostuiie. The f£oirsgo
tant collectors of bromeliad species from Ecuador.

Beer (1857), Baker (18539) and Mez (1896, 1934-35) were
the first monographers of the Bromeliaceae. L. B. Smith has
published extensively on this family and some of the more
important of these are 1931, 1934, 1938, 1955, 1957, 1964,
1966.

Smith (1936, 1957) floristically treated the Bromeliaceae

of the two countries contiguous with Ecuador. Peru was



credited with 171 species, Colombia with 371 species. Up to
the time that the present research was initiated Ecuador re-
mained an area for which no floristic treatment for the fam-

ily was available.

B. Epidermal Characteristics and Seedling Morphology

The available information on two types of characters
which have not been utilized previously to any degree are
briefly reviewed in the following section. These characters
are: 1) the leaf-epidermis and its trichomes and stomata,
and 2) the seedling morphology. Little information as to the
consistency and lack of constancy of these characters in in-
dividual plants or species is available in the literature.

1. Leaf-epidermis.

Much information concerned with the leaf-epidermis of
the Bromeliaceae has been provided by plant anatomists.
Tomlinson of Fairchild Tropical Garden, Florida, is prepar-
ing a contribution on the anatomy of the wvegetative organs,
especially leaves, of the Bromeliaceae. It is anticipated
that this will be published as part of volume four of Met~

calfe's Anatomy of the Monocotvyledonae.

The trichomes, or peltate hairs have received attention
for various, often non-taxonomic reasons. For example, Krauss
(1948), treating them in considerable detail relates their
importance as much to their efficacy in reducing transpiration

as to absorbing moisture. She has reviewed the available



descriptive and interpretive work in regard to bromeliaceous
trichomes.

Some of the more important workers who have attempted
to define types of trichomes are: Bachman (1886), Richter
(1891), Mez (1904) and Tietze (19206). There is poor agree-
ment as to how to relate the various forms of trichomes to
taxonomic groups within the family. Mez's (1904) suggestion
that there are but two basic types of trichomes is most
widely accepted. In one of his types, four well-defined cen-
tral cells are surrounded ry symmetrical concentric layers;
the outermost layer consisting of greatly elongated cells,
called an "ala." This trichome type has been studied especi-
ally in the subfamily Tillandsiojideae. The second of Mez's
trichome types 1s characterized by a lack of symmetry, being
massive or filamentous and typical of the subfamily Pitcairni-
oideae. Krauss (1948) describing in detail the development
and structure of trichomes on leaves of the pineapple, Ananas
comosus, writes that some members of the third subfamily,
Bromelioideae, have trichomes intermediate in form between
the asymmetrical type found in the Pitcairniocideae and the
symmetrical type found in the Tillandsioideae. Trichomes
have not been utilized to any degree by taxonomists in oper-
ational classifications within the family Bromeliaceae. The
reasons for this are either that taxonomists have not been
aware of the possibilities of their use or have felt that

trichomes were not reliable indicators having taxonomic wvalue.
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The disposition of the stomata on the leaves and their
comparative sizes have been mostly bypassed by taxonomists
although Solereder and Meyer (1929) and Krauss (1948) provide
some information on these characters which could be taxonomi-
cally useful. This has probably been overlooked because
many taxonomists are not familiar with the pertinent liter-
ature. Krauss (1948) described the ontogeny and the struc-
ture of the mature stomata in the pineapple. The stomata,
she writes, are approximately 25 micra in diameter and their
average density on the leaf surface varies from 70 to 85
stomata per sguare millimeter. She noted some of the differ-
ences between mature stomatal structure in this member of
the subfamily Bromelioideae and the stomata in plants belong-
ing to one of the two other subfamilies described by Linsbauer
(1911). Harold Robinson (1966, personal communication) has
used the structure of the substomatal ring cells of Navia,

Cottendorfia and Connellia to good effect in helping L. B.

Smith classify certain difficult groups in the subfamily
Pitcairnioideae.

2. Seedling morphology.

The literature on seedling morphology in the Bromeliaceae
is restricted to the paper of Thomas and Holmes (1930) who
describe the development and structure of the seedling of the
pineapple. Under cultivation the radicle begins to emerge
from the apex of the seed five weeks after germination when

it is pushed out by elongation of the cotyledon which remains



within the testa. By six weeks the plumule appears as a pro-
tuberance on the embryo. ' The stem remains short and the
cotyledon stays within the seed for some time, apparently

acting as an absorptive organ for the developing seedling.

C. Classical Taxonomy

Taxonomy represents the principles and processes by
which plants and animals are described and organized into a
non-chaotic arrangement. Description of organisms and their
arrangement into a system is a prerequisite which then can
enable biologists to: a) exchange biotic information, b) at-
tempt to relate organisms in space and c¢) in time. The prac-
ticing taxonomist usually deals with a group of organisms
which r=lates to the taxonomic framework which has been de-
veloped over the years.

Taxonomy has been defined in several different ways.
Classically, biologists (e.g., Simpson, 1961) have considered
taxonomy to be one component of systematics along with clas-
sification, nomenclature and biogeography. In this sense it
is the placement of organisms into the categories of classi-
fication, that is, into phyla, classes, orders, etc. Wagner
(1967) defines taxonomy as the placement of organisms into
categories and systematics as the study of the comparative
relations of organisms. Lawrence (1951) and'Benson (1957,
1962) have defined taxonomy as identification, nomenclature
and classification but have also inextricably intermingled

taxonomy with phylogeny.



Taxonomy to Simpson and probably to most bioclogists
today is the act of classifying and includes nomenclature
and identification. The tendency is to separate taxonomy
from phylogeny and to use the term systematics for the combi-
nation of evolutionary considerations (phylogeny) together
with classification, nomenclature, identification and bio-
geography.

Alpha-taxonomy (Turrill, 1942) is the first stage in
the process of describing and organizing plants and animals
into a non-chaotic arrangement with the primary goals being
recognition and description of taxa apart from evolutionary
interpretations.

Interpretative studies of possible evolutionary processes
particularly at the specific and infra-specific levels have
been called beta- and gamma-taxonomy, however, biosystematics
is the term used most frequently for these studies of the
evolutionary process at the specific and infra-specific
levels.

Many early taxonomists advanced guidelines for choosing

data (characters). Linnaeus' Critica Botanica sets forth his

ideas on what constitutes wvalid characters for taxonomists
and is available in a translation by Hort (1938). Lawrence
(1951) lists Adanson, Lindley, De Candolle and Joseph Hooker
as among the early botanists who attempted to describe taxon-
omic procedures. De Candolle emphasized the importance of

anatomical characters, Adanson encouraged the use of as many



characters as possible and Bentham and Hooker, following
De Candolle, included much more detail.

Lawrence (1951) emphasized the importance to taxonomy
of the recognition by modern botanists that gross morpho-
logical features alone are often inadequate. To Lawrence
(1951), Benson (1957) and to most botanists data should be
carefully selected from considerations of presumed conserva-
tiveness, conservative characters being those which are
minimally affected by the environment. From the time of
Linnaeus to the 20th century it has usually been assumed,
if not stated, that floral parts are more conservative and
better serve the needs of the taxonomist than do vegetative
parts.

In addition to assumptions about conservative characters,
classifications have also usually been based upon presumptively
primitive and advanced characters. Lawrence, for example,
under "Fusion and Modification of Perianth Parts," states
(p. 85) that ". . . most botanists accept the wview that a
perianth composed of free and distinct parts. . . is more
primitive than one in which such parts are partially or com-
pletely connate or adnate." A number of other criteria for
primitiveness are given such as spiral versus cyclic arrange-
ment of floral parts, ovary position and number of parts of

a perianth whorl, to mention but a few.
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D. Numerical Taxonomy

In 1957 and 1958 Sokal and others published papers des-
cribing methods of numerical taxonomy (NT) for quantifying
phenetic affinity, that is, guantifying the taxonomist's
evaluation of the phenotypic similarities and differences.
This work has also been termed (Mayr, 19265) "numerical
phenetics." The proposed numerical taxonomic method prompted
an intense reexamination of the principles of both zoological
and botanical taxonomy. These methods for quantifying esti-
mates of similarities between operational taxonomic units
(0TUs) entail the use of scoring sheets for recording data
(characters) and electronic processing of them from "punch
cards."

Numerical taxonomy utilizes a large number of characters.
Sokal and Sneath (1963) suggest using not less than 40 and
preferably more than 60. The problem of how to ascertain
for any given taxonomic study just how many characters are
necessary is discussed by Sockal and Sneath in their book but
remains unsolved.

As few as 6 characters to over 150 have been used to
estimate phenetic affinity and applied to numbers of OTUs
from 3 to 196 and more. Papers by Rogers and Tanimoto (1960),
Soria and Heiser (1961), Hamann (1961), Hall (1964), Rogers
and Fleming (1964), Katz and Torres (1965), Heiser, Soria
and Burton (1965), Crovello (1966), Davidson and Dunn (1966,

1967), Proctor (1966), Kendrick and Weresub (1966), Wirth,
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Estabrook and Rogers (1966), Goodall (1964, 1966), and Irwin
and Rogers (1967) are some of these NT studies in botanical
taxonomy.

Contrary to classical taxonomy, assumptions in NT work
are kept to a minimum. One of the basic principles of Sokal
and Sneath (1963) is that no phylogenetic assumptions should -~
play a part in an operational taxonomic classification. They
begin their book with a criticism of the "taxonomic principle"
that it is possible to approach an understanding of the phy-
logeny of an organism through the study of the characters of
extant taxa. They call this circular reasoning. They say,

a) a taxonomist notes correlated characters in a group, b) a
taxonomist offers these correlated characters as evidence for
a phylogenetic relationship among the members of the group,
and c) then the taxonomist declares that because these char-
acters are found in the group they must be important charac-
ters and can be used as criteria for membership of the members
themselves as well as others in the taxonomic group. At least
one assumption, however, is usually made in NT work and this
is that characters should be weighted equally.

Gilmartin (1967) has summarized some of the criticisms
leveled against NT. Much of this criticism comeé from bio-
systematists, biologists committed to a "study of evolution,”
who say that any effort made to separate the act of ordering
organisms from evolutionary concepts and assumptions is fal-

lacious. Work which has been called numerical taxonomy such
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as that of Anderson (1949, 1954, 1956) and Anderson and de
Winton (1935), Pearson (1926), Mahalanobis (1936), Rao (1952),
Fisher (1936) is more accurately described as biosystematics
or techniques applicable to biosystematics. A pragmatic dis-
tinction between numerical taxonomy and methods applicable to
biosystematic studies has been made by Gilmartin (1967). She
writes that taxonomists using large numbers of characters
which are applied to rather smaller numbers of units of clas-
sification are using numerical taxonomy while those who work
with smaller numbers of characters applied to large numbers
of OTUs, as in population studies of intra-specific wvariation,
are doing quantitative taxonomy.

A more basic distinction between taxonomy and biosyste-
matics (and therefore also between numerical taxonomy and
biosystematics) was recognized by Epling and Catlin (1950)
well before the advent of numerical taxonomy. Epling and
Catlin distinguished between the goals of the taxonomist and
those of the biosystematist (or genecologist as they used
the term): i.e., taxonomy dealing with the results of evolu-
tion in a descriptive fashion and biosystematics (i.e.,
genecdlogy) dealing with the process of evolution.

Williams (1967) distinguishes taxonomy from biosyste-
matics which he terms experimental taxonomy. The latter to
him is a type of physiological genetics, the results of which
- may be useful to a taxonomist.

Numerical taxonomy has fregquently been criticized as a
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method; however, the criticism has often been directed toward
the philosophy of NT rather than to the methodology. Black-
welder (1967) is one of the most recent critics of NT. He
writes that taxonomy need not change its methods and on page
66, applauds the methodological stability of taxonomy. "The
method and logic of classification as developed by the an-
cient philosophers and adopted by Linnaeus and his followers,
works as well today as it did 200 years ago. Taxonomists
have had very little reason to want to change it or even to
discuss it. There is simply no reason why the methodology
of taxonomy should have changed drastically. . ."

Many biologists, nevertheless, such as Sokal and Sneath,
Ehrlich (1958, 1961, 1964), Rohlf (1963a, 1963b, 1964, 1965),
James (1963) and Sattler (1963) as well as Hull (1966), a
philosopher, agree that the classical methods of taxonomy
are not completely sufficient for taxonomy.

The method of NT was available long befbre the adwvent
of electronic computers. Jaccard (1901l) developed a coef-
ficient for ecological comparisons. Cain and Harrison (1958)
devised an estimate of phenetic affinity, the mean character
difference, and did not mention the use of computers in their
paper. However, Michener and Sckal (1957) and Sokal and
Michener (1958) and all subsequent papers describing methods
of NT analysis assumed the availability of electronic com-
puters,

Several different kinds of estimates of phenetic affinity
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or similarity indices have been described and these are re-
viewed by Sokal and Sneath (1963). Methods of clustering
OTUs are also described in Sokal and Sneath (1963) as well
as in Wirth, Estabrook and Rogers (1966) and Proctor (1966).

Some efforts have been made to obtain similarity indiceo
which relate to probability wvalues, e.g., Goodall (1964,
1966) , Davidson and Dunn (1966, 1967). Goodall, using data
on Stipa (Gramineae) and also on some bacterial data taken
from a paper by Lysenko and Sneath (1959), endeavored to ob-
tain a probabilistic similarity index. A given similarity
index was compared with the similarity index which would oc-
cur if the character states (attribute values of Goodall)
were randomly chosen. That is, a given similarity index be-
tween a pair of OTUs was compared to that of pseudo-OTUs
manufactured from a random selection of states of the char-
acters. Goodall's null hypothesis was that the character
states shown by the two real OTUs represented a random sample
of character states in the population from which the two OTUs
were taken.

It would appear that the methods of nvmerical taxonomy
would be especially applicable to an alpha-taxoncomic study,
as this type of taxonomy is minimally involved with phylo-
genetic assumptions and usually entails a very limited number
of specimens being available from any given taxon. Hypotheti-
cally the use of a large number of wvariates (characters) for

each specimen, would facilitate taxonomic arrangement of the
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specimens and specific circumscriptions for which few
specimens were available for study.

Although numerical taxonomic methods have gquantified
the phenetic affinities between 0TUs, they do not seem to
have been applied previously toward quantifying circum-
scriptions obtained through the time-honored methods of
pattern recognition inherxent in classical taxonomy. The
circumscriptions, arrived at by the systematist's abilities
in recognizing patterns, in large part, have remained
indefinable because of the extremely large numbers of char-
acters involved in the patterns of variation of the OTUs.
With the methods of NT, however, these circumscriptions can
be defined in quantified terms and having achieved this
goal it might then be possible to compare various circum-
scriptions as, for example to compare the circumscriptions
of two different genera, or two species or even taxa |
belonging to different kingdoms. Quantification of clas-
sically determined circumscriptions, heretofore a neglected
aspect of NT, became an important goal of the present
research.

E. Species Distributions and Some Environmental Factors.

The naturally occurring distribution of the members of
the Bromeliaceae within Ecuador is likely to be controlled
in large part by available light and moisture, as these have
been considered to be the two most significant limiting
factors for the growth of these plants.

Downs (1964) and Downs and Pifinger (1958) found that
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light was a limiting factor in seed germination of 17
bromeliad species. Pittendrigh (1948), who observed that
the vertical distributions of bromeliad plants did not vary
in spite of extreme differences in overall humidity, con-
cluded that light was the single most important environ-
mental factor affecting distribution of specimens. Solar
radiation was shown by Garth (1964) to be directly related

to tem elongation in Tillandsia usneocides, Spanish moss.

He found that growth rates were not associated with moisture
or temperature changes but that rate of growth was decreased
by shade conditions.

However, very little is known about the éctual guan-
tities and daily or annual patterns of availability of light
and water for most bromeliad habitats. As an example, al-
though the fauna and flora inhébiting the water of "tank
bromeliads" in Costa Rica and Jamaica have been analyzed by
Picado (1913) and Laessle (1961l) in some detail, the envi-
ronmental factors outside of the bromeliad "tank" were only
mentioned incidentally.

The vegetation types in Ecuador have been described by
Gortaire and Cardenas (1967) in accord with Holdridge's
(1967) system of life-zone classification. They list 25
vegetation types for Western and Andean Ecuador. Two forest
areas on the eastern slopes of the Ecuadorian Andes were
studied by Grubb, Lloyd, Pennington and Whitmore (1963) and

Grubb and Whitmore (1966, 1967) for climatic effects, light,
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physiognamy, structure and floristics: 1) a montane forest
site near Borja at 1700 m and 2) a lowland forest site at
300 m, 40 miles southeast of Tena. In the montane forest
Grubb and Whitmore (1967) found more lianas and epiphytes
(including bromeliad plants) than in the lowland forest and
they have attributed this difference to the presence of fogs
in the montane forest area. They counted 710 epiphytic
Bromeliaceae per 465 square meters in one montane forest
pPlot and 77 individuals in a similar plot in the lowland
forest. They record that the amount of light received both
at ground level and at the forest canopy was greater in the
montane forest plot than at the lowland plot.

Rumley (in Griffiths, Henry and Rumley, 1965) related
rainfall pattern to altitude and developed equations to des-
cribe the relationship as it occurs in Ecuador. In doing
so he incidentally provided valuable geographic and seasonal
information on rainfall patterns within Ecuador, as for ex-
ample, the lack of a well-defined dry season throughout much
of the eastward facing slope of the Andes such as occurs in
the westward facing slopes.

The Massenerhebung effect noted by Beard (1955) and

Eyre (1963), among others, is described as the lowering of
altitudinal limits of vegetation types observed on isolated
mountains especially insular ones in contrast to the higher
limits on large continental mountain masses. Previously it

has not been noted on large mountain masses.
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From the paucity of publications alone it is obvious
that there are few environmental data available for Ecuador.
The data that are available are scattered throughout wvarious
publications and none of these has attempted to relate pat-
terns of climatic factors with the distributions for any
species.

Utilizing the available facts and concepts of the tax-
onomy, morphology and distribution of the Bromeliaceae as
reviewed in the preceding paragraphs it was decided that
the several broad ideas should be subjected to attack. The
attacks would be both by conventional and by numerical tax-
onomic methods, with the general objectives being to test
the suggestion that a more useful and satisfactorily complete
flora for this plant family could be prepared utilizing the
two methodologies concomitantly than could be prepared
otherwise.

Data on stomatal and seedling morphology have not been
used extensively by taxonomists dealing with the Bromeliaceae
but if they should prove to be consistent and distinctive

they would prowvide useful taxonomic criteria.
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MATERIALS AND METHODS

In order to obtain materials and information from the
field and from experiments for testing and modifying the
hypotheses and ideas set forth in this dissertation, the
following field and laboratory activities were performed.
Most of these were elementary routines but those of special
nature are described below insofar as they pertain to the
results which will be described in the following section.

Collections of Bromeliaceae were made by the author
while in residence in Ecuador between 19261 and 1964. A field
trip to Ecuador from Honolulu during the summer of 1965 pro-
vided additional herbarium specimens as well as seeds and
living plants. During the summer of 1966 ten weeks were
spent at the United States National Museum in studying her-
barium specimens on deposit there and on loan from several
other herbaria. Raw data obtained from the examination of
these specimens were recorded on 5 x 8 format cards and an
example of these is to be found in Appendix A.

Approximately 1186 exsiccatae have been examined. Three
hundred and nine of these were collected by the writer and
877 were collected by others and are on deposit in one or
more of the following herbaria, United States National Museum,
Gray Herbarium of Harvard University, Field Museum of Natural
History, The Kew Herbarium and the Paris Museum National 4'
Histoire Naturelle. The author's own collections are on de-

posit at the United States National Museum.
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Leaf-epidermis

Slides of paradermal sections of the upper and lower
leaf-epidermis were prepared from more than 95 specimens.
Preparations were made from one to two sgquare centimeter
pieces of the leaf-blade taken from just above the sheath.
Pieces were placed in concentrated lactic acid and main-
tained at approximately 58°C for several days until they
became translucent and soft. Under a dissecting microscope
the epidermal and subepidermal layers were carefully peeled
off and placed on a slide with glycerin to make a temporary
mount. By tearing gently when peeling it was usually pos-
sible to obtain at the termination of a peel, a very thin
section of epidermis alone without the subtending hypodermal
layer. Photographs of these slides were made using high con-
trast copy film with a Zeiss photomicroscope. Selected ex-
amples of these photomicrographs are presented in Figures
1-48 of Appendix B. This method of preparation worked as
well with herbarium specimens as with living material. Her-
barium material was maintained slightly longer in warm lactic

acid than was live material.

Seedling Morphology

Seeds of 36 different species belonging to each of the
subfamilies were planted on shredded "hapu" (Hawaiian tree
fern trunks) and sphagnum mix and watered by an automatic

sprinkling system which provided a fine spray for 10 seconds
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each three minutes during daylight hours. Seedling germina-

tion and seedling development were followed up to three months.

Classical Taxonomy

One thousand one hundred and eighty-six specimens of
Ecuadorian Bromeliaceae were examined: like-specimens were
brought together and these were compared with type specimens
and with descriptions of previously-described taxa. In the
orthodox work the decisions of what constituted like-specimens
were made on the basis of my appraisal of the patterns of
characters. Preliminary lists and floristic assemblages were
made from raw data recorded on 5 x 8 format cards (Appendix
A) and discarded as they were refined by combination with the
numerical taxonomic results. Cards were filled out for each
of more than 290 specimens. A less-complete assessment was
recorded for the remainder of the specimens on plain 5 x 8
cards. Whenever available, information about the living

plants was considered.

Numerical Taxonomy

The details of the numerical taxonomic method used here
as selected from the literature and developed in the course
of the present research are described in Appendix D in detail.
However, a brief description follows.

An International Business Machine (IBM) 7040/44 and an
IBM 360/44 with core capacities of 32K and 64K, respectively,

were used in the electronic data processing. The operational
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taxonomic units (0TUs) are individual specimens.

The data consist of 104 characters and these are listed
in Appendix D. Two hundred and eighteen of the 1186 speci-
mens were scored for numerical taxonomic (NT) analysis.
Characters were chosen with two principles in mind. First,
an effort was made to avoid the use of redundant characters.
Second, an effort was made to obtain a large number of char-
acters including many which had not previously been explicitly
used by taxonomists dealing with the Bromeliaceae. These
were used in addition to characters which have been explicitly
applied.

Bach character was divided into "states." An example of
a qualitative character is petal color which was divided into
six different states on the basis of experience. These are
white, yeliow, red-orange, violet, pink and green. A guanti-
tative character is exemplified by plant height which was
divided into six different ranges also subjectively. Each
such state (i.e., range) was given a unique number for ease
of scoring the specimens and these numbers were in sequential
order from 101 through 530. All characters were multi-state,
the number of states being from three through six.

The scoring was done, in general, from the 5 x 8 printed
format cards. Scoring sheets provided by the IBM Company
were used to record the scores. IBM punch cards were then
punched and verified professionally from the scored sheets.

A computer program was written (Appendix D) with the
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help of the program consultants at the University of Hawaii
Computing Center. This program provided for the computation
and print-out of the distance wvalues (Dij) for every possible
pair of OTUs. It was possible to use one hundred OTUs at a
maximum for any given input since the memory-core capacity of
the computer became limited with more than 100 OTUs. In
practice, no more than about 60 0TUs were submitted in any
one input. The distance value, the guantification of the
estimate of phenetic affinity among the OTUs is the negative
logarithm of the similarity index (Sij), which index was
calculated by the computer by dividing the sum of the matches
in character states between OTUs by the sum of the number of
character states compared. The logarithmic transformation to
yield Djy is printed-out in matrix form.

Although details of the complete methodology (Appendix
D) are not repeated here three points are worthwhile mention-
ing in brief. Using the numerical taxonomic methods it was
possible to: 1) assess the effect of missing data upon the
phenetic distances; 2) sample classically obtained taxonomic
circumscriptions at several levels in the taxonomic hierarchy
of classification; 3) compare two different NT methods by
submitting the same 63 OTUs to my own computer progrém and
through the kindness of Theodore Crovello to the University
of Kansas NT program.

The cluster method described by Rogers and Fleming

(1964) was attempted and a computer program for this was
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written. However, efforts to perfect this portion of the
pProgram were terminated when it was learned from Rogers
(personal communication, 1966) that he had abandoned this

particular type of clustering as an unreal type of data

analysis,

Species Distribution and Some Environmental Factors

Information for the majority of the specimens included
the date of collections, the stage in the life-cycle of the
specimen at the time of collection, the altitude and the geo-
graphic location within Ecuador. These data could be com-
prared with one another and with data on the guantities and
patterns of rainfall and light insofar as they are known.
Therefore, the methods for this section of the dissertation
involved the accumulation of pertinent data and the compari-
son of the physical elements with the biological ones in

order to test pertinent hypotheses.
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RESULTS

The application of these methods yielded such a mass of
data and so many observations that they could not be comfort-
ably included in the dissertation text; therefore the raw
data pertaining to this dissertation are included in Appen-
dices A, B, C, and D. The dééé-were variously reduced as
indicated in the following paragraphs and are included in

tables, graphs or other illustrations.

A. Leaf-epidermis

Figures 1 through 48 in Appendix B are photomicrographs
showing stomata and trichomes of the leaf-epidermis of some
of the specimens. In the specimens examined from the sub-
family Pitcairnioideae, the characteristic-asymmetrical
trichomes (Figure 13) often covered the stomata. The tri-
chomes of the members of the subfamily Tillandsioideae which
were examined were all highly symmetrical.

The stomatal density and disposition provided an addi-
tional taxonomic character. Table I summarizes the resulfs
of a comparison of these characters in the three subfamiliés.
In the two genera of the Pitcairnicideae which were studied,
stomatal density varied from 70 to 200 per square millimeter.
Figures 1-5 and 9-13, Appendix B, illustrate this density
distribution. These can be compared with the stomata in the
specimens of the Bromelioideae presented in Figures 45-48,

which were much more widely dispersed with densities of less
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TABLE I. SUMMARIZATION OF EPIDERMAL DIFFERENCES
OBSERVED BETWEEN THREE SUBFAMILIES OF BROMELIACEAE

SUBFAMILY

Pitcairnioideae

Bromeliocideae

Tillandsioideae

STOMATAL
SHAPE

elliptic
(width-
length
ratio
.50~.60)

round to

subelliptic

(width-
length
ratio
.80-.90)

elliptic
to round,
variable

STOMATAL
DISPOSITION

densely dis-
posed in lon-
gitudinal rows
(70-200/mm?2)

moderately
densely dis-
posed (less
than 25/mm2)

variable,
dense to
sparse (usu-
ally less
than 25/mm?2)

TRICHOME
TYPE

both fila-
mentous and
massive, cen-
tral-4-cells
absent, no ala

massive, cen-
tral-4-cells
present or
absent, incon-
spicuous ala

symmetrical,
central-4-
cells present,
concentric
layers, well-
developed ala
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than 25 per square millimeter. The stomata of specimens from
the subfamily Tillandsioideae were also scattered and their
density (Figures 14-44) was less than 25 per square milli-
meter. The shape of the stomata was found to be consistently
elongate-elliptic with width-length ratios of from 0.50 to
0.60 in specimens from the Pitcairniocideae. The stomata were
consistently round with a width-length ratio close to 0.90 in
specimens examined from the subfamily Bromelioideae. Those

of the Tillandsioideae were variable in shape.

B. Seedling Morphology

Observations were made (Table II) on the seedlings of 30
different species reared from the seeds of 38 collections
representing 25 Tillandsioideae, 5 Pitcairnioideae and 1
Bromelioideae. The percentage of germination varied from
0 per cent to 290 per cent. Two distinct types of cotyledon-
morphology were noted. In seedlings belonging to the sub-
family Pitcairnioideae the cotyledon emerged from the seed
coat and assumed a leaf-like form, the seed coat remaining
conspicuously attached to the apex of the cotyledon. In
seedlings belonging to the other two subfamilies, Tillandsi-
oideae and Bromelioideae, the cotyledon remained within the
seed coat for some time, never assuming a leaf-like form,
and remained as a simple basal sheath around the seedling
stem. A well-developed primary root was found in members

from the subfamily Pitcairnioideae.
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TABLE II. SUMMARIZATION OF DIFFERENCES IN SEEDLING
MORPHOLOGY IN THREE SUBFAMILIES OF BROMELIACEAE

SUBFAMILY

Pitcairnioideae

Bromelioideae
(Ananas comosus)

Tillandsioideae .

TIME OF
EMERGENCE OF
COTYLEDON

emerges early,
assumes leaf-
like form be-
fore first
leaf appears

remains within
seed coat until
two or more
leaves appear,
never assumes
leaf-like form

remains within
seed coat until
two or more
leaves appear,
never assumes
leaf-like form

ADVENTI -~
PRIMARY TIOUS ROOT
ROOT GROWTH GROWTH

well-developed present

primary root by about

which contin- 25 days

ues to grow

ceases to present

grow after by 45

about one days

month

No primary present

growth by 60
days
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Adventitious roots were clearly observable by about one
month after germination. The rootcap of the Tillandsioideae
seedlings sloughed-off about one month after germination and
no elongation of the radicle was discerned.

Ananas comosus was the only species of the Bromnelioideae

for which seedling germination was observed and these seed-
lings produced a primary root which ceased to develop after

about one month.

C. Classical Taxonomy

The results of the classical and numerical taxonomic
study are both encompassed (Appendix C) in the keys and
descriptions for some 275 species of Ecuadorian Bromeliaceae.
Taxa have been ordered largely within the preexisting taxo-
nomic framework provided by botanists such as Mez and L. B.
Smith. Illustrated keys for the identification of the species
and varieties have been constructed. Descriptions have been
written to include information deemed to be particularly val-
uable for determining specimens in the field. Among the taxa
described (Gilmartin, 1968) are eight previously-undescribed
species, ten previously-undescribed varieties and four pre-
viously—-described species, which had to be reduced to taxo-
nomic synonomy.

Also included in Appendix C is a list of the more common -~
collection sites with their latitude and longitude. Photo-
graphs of specimens illustrating 100 taxa as well as maps

showing topography and major rivers and towns are also
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included. The herbarium specimens collected by the author

are all on deposit at the United States National Museum.
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D. Numerical Taxonomic Results

The distance value matrices (number of distances =
218(217)/2 = 23,653) represent the direct results of the nu-
merical taxonomic methods and in Appendix D several examples
of these matrices are reproduced. Theoretically, 104 char-
acters were available for every paired comparison between
operational taxonomic units (OTUs, specimens here). However,
the actual number of characters used is only up to 85 because
the same information was not always available for every OTU
(specimen). Such incompleteness in the character sets is
called "missing data" although quite distinct from the use
of this term as applied in standard statistical methods.

The results (detailed in Appendix D) of subjecting three
taxonomic problems to NT methods are described and include:
1) missing data, 2) gquantification of taxonomic circumscrip-
tions for sampling classical circumscriptions and 3) deci-
sions on especially difficult taxonomic determinations. Es-
timates were made of the mean and the variance of phenetic
distances computed with character sets that because of missing
data differed in: a) kind and b) number of characters.

The F-test in the analysis of variance and Bartlett's
test for homogeneity of wvariance of phenetic distance com-
puted with different sets of characters were performed with
the following results. Prior to performing these tests it
was verified that the distance values of the phenetic distance

matrix being tested were normally distributed. TUtilizing the
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three mean phenetic distances among eight OTUs computed with
three different randomly-selected sets of 50 or more charac-
ters each, no indication of heterogeneity of variance was ex-
posed nor was there any indication of a significant difference
between the three means. Further tests involving comparisons
of distance values between pairs of O0TUs also produced a non-
significant difference between means and no heterogeneity of
variance whe: -.-rer at least 50 characters were selected.
Within Appendiix D, Figures 4, 5, 6, and 7 are included the
complete results of each of these tests.

Estimates were made of the change in the spread in vari-
ance of the phenetic distances which occurred when different
numbers of characters were used to compute the phenetic dis-
tances between OTUs (specimens). These revealed that the
numbers of characters and the variance of phenetic distance
were roughly inversely proportional. The curve in Figure 1
graphically displays the approximate inverse relation between
standard deviation of the phenetic distances and the number
of characters used to compute the distances. For example,
with 65 randomly-selected characters the standard deviation
of the mean of the distance wvalues for 28 paired comparisons
ranged from 0.32 to 0.37 while with 20 randomly-selected
characters the standard deviation of the mean of the distance
values for the same 28 paired comparisons ranged from 0.34 to
0.45. Thus, not only the size of the variance but also the

range in variance increased as the number of characters
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10+

s N

310 .330 .350 .370 .390 .4l0 .430 .450 .470
STANDARD DEVIATION OF PHENETIC DISTANGCE

FIGURE 1. STANDARD DEVIATION PLOTTED

AGAINST NUMBER OF CHARACTERS

Three sets each of 20, 30, 40, 50 and 65 randomly
selected characters were applied to 8 OTUs and the
standard deviations of the phenetic distances are
indicated by the so0lid O0's. The means of each of the
three SD are indicated by the X's. The trend in SD

is jindicated by the curve.
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decreased. A two-step method devised by the writer is des-
cribed in Appendix D for estimating the wvariance of phenetic
distance computed with different sizes of character sets given
a) a particular size character set and b) the standard devia-
tion of the distance values computed with several randomly-
selected character sets of this same size.

Quantifications of the taxonomic results (Tables IIa-e
of Appendix D) were made and Figure 2 displays those to be
used in the discussion. Quantifications of the several kinds
of circumscriptions were based upon the phenetic distances
between O0TUs which the author recognized by conventional
taxonomic methods as among the Ecuadorian Bromeliaceae. 1In
this figure the mean distances between pairs of specimens for
subfamilial, generic, subgeneric, and specific circumscrip-
tions are indicated by the distances from the origin to the
arcs. For example, the results of sampling the generic cir-
cumscription with 76 phenetic distance values randomly-
selected from phenetic distances between OTUs classically
allotted to the same genera but to different subgenera were
as follows: the mean phenetic distance (with 60-77 characters)
was 1.75 and with two standard deviations from the mean yields
.a confidence interval (p = 0.05) of 1.25 to 2.25. Another
example, is the subgeneric circumscription. The sample of
this circumscription was made with 28 phenetic distances ran-
domly selected from phenetic distances between OTUs classi-

cally allotted to the same subgenera but to different species.
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The mean phenetic distance (with 60-77 characters) was ap-
proximately 1.50 which with two standard deviations from the
mean yields a confidence interval (p = 0.05) of 1.00 to 2.18.

The above described procedure and results for sampling
classically-determined taxonomic circumscriptions were each
based upon several taxa. In addition, one particular sub-
genus, Allardtia, was subjected to guantification of circum-
scription (same subgenus, different species) and as displayed
in Figure 2 revealed a mean phenetic distance between OTUs
classically placed within the Ecuadorian Allardtia of 1.00
and with two standard deviations, a confidence interval
(p = 0.05) of 0.87 to 1.11.

Data which illustrate the application of results such as
displayed in Figure 2 are drawn in Table III to summarize for
discussion an illustration of how this sort of guantification
of taxonomic circumscriptions may be used in making taxonomic
decisions. The mean phenetic distance among six 0TUs of
guestionable taxonomic determination was 0.93 and the stan-
dard deviation was 0.192. By comparison, the mean phenetic
distance between these six and two others was 1.27 with
standard deviation of 0.17. These mean phenetic distances
among the six indeterminate OTUs and between these and two
determined OTUs from different species can then be compared
with data abstracted from Figure 2 which graphically presents

the results of sampling classically determined circumscrip-

tions.
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TABLE III. MEAN PHENETIC DISTANCE AMONG

OTUs (SPECIMENS) DIFFICULT TO DETERMINE

AND AMONG CLASSICALLY-DETERMINED OTUs.

Among 6 Indeterminate OTUS
from the Subgenus Allardtia

Among 28 Conspecific OTUs

Between the 6 Indeterminate
OTUs and 2 other OTUs from
Allardtia but not Conspecific

Among 31 OTUs from the same
Subgenera but not Conspecific

Standard
Mean Deviation
Phenetic from the
Distance Mean
0.93 .19
0.75 .19
1.27 .17
1.57 .28
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E. Species Distributions and Some Environmental Factors

Data were assembled from observations and from the lit-
erature in order to be able to relate species distributions
with environmental factors. Table IV displays a selection of
these data and presents the distribution and associated alti-
tudinal and geographical locations of 10 species of Ecua-
dorian Bromeliaceae having a trans-Andean distribution.

Table V presents a selection of the rainfall maxima and the
range in relative humidities for several comparable altitudes
for the western and eastern slopes of the Andes.

A few species had distributions which included areas
both from within the Andean mountain mass and also from the

periphery of the western Andean front. Tillandsia nubis and

Pitcairnia sceptrigera, for example, have been collected from

the Chiriboga and Tandapi regions from well within the moun-
tain mass in northern Ecuador at 1000-1500 m and also from be-
tween Guayaguil and E1 Tambo and Bucay at 300-900 m near the

western front of the Andean westward extension. Tillandsia

fraseri has been collected at 2000 m from near Niebli and at
1200 m from near Huigra. A few species were cosmopolitan in

distribution, for example, Pitcairnia heterophylla which has

been collected east and west, from 120 to 2300 m, and Vriesea

cyclindrica which is restricted to the western slopes but has

been collected at altitudes from 600 to 2200 m.
In Appendix C there are a great many altitudinal ranges

given for the collections of different species. Several
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COLLECTION SITES FOR SPECIES OF ECUADORIAN

BROMELIACEAE WITH TRANS-ANDEAN DISTRIBUTIONS.
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Western Andean Eastern Andean

Species Slopes Slopes
meters meters
Puya clava-heraculis 4-4500 3500
Puya glomerifera 27-3300 2000
27-3000 1740
Puyva parviflora 22-2900 2100
2500
Pitcairnia pungens 2700 1000
2500 14-1800
2000 1800
21-2200
Tillandsia confertiflora 3000 1200
18-2200
T. confinis 30-3400 15-1600
600
T. emergens 30-3600 1000
T. orbicularis 35-4000 2100
2700
2800
2800
2600
T. straminea 2500 1000-2200
2400
2000
T. tovarensis 3100 2400
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TABLE V. RELATIVE HUMIDITIES FOR 1963 AND RAINFALL
MAXIMA OVER A FOUR-YEAR PERIOD. Data abstracted from pub-
lications of the Bcuadorian Hydrographic and Meteorological

Service (Anon., 1963) and Rumley (in Griffiths, Henry and

Rumley, 1967).

Western Slopes Eastern Slopes
Climatic Catamayo La Naranja Pastaza Sucua
Extremes (1238 m) (528 m) (1043 m) (210 m)
Relative
Humidity % 40-94 75-94 70-94 80-98

Elevations of
Rainfall maxima
in meters 800-1200 1200-1600
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supra-specific taxa have a relatively uniform distribution in
regard to altitude and some of these have been selected here
for later discussion. The genus Puya is nearly restricted to
the highlands having been collected in Ecuador only from be-
tween 2000 and 4800 m and usually from well over 2600 m. The

subgenus Phytarrhiza is largely distributed in the lowlands,

especially in western Ecuador, with specimens from sea level

to 2500 m. Tillandsia caerulea is the only member of the sub-

genus which consistently showed a high altitude distribution
of 1000 to 3300 m,.

Most of the members of Allardtia, a suhgenus of Til-
landsia particularly well-represented in Ecuador (47 species
and varieties), is distributed consistently in the highlands.
Excepting for the eastern slopes, distribution in Ecuador of
members of this subgenus is restricted to altitudes exceeding
1500 m and usually from 2200 to 3100 m. The representatives
from the eastern slopes occur from 600 to 1200 m.

The genus Guzmania is distributed in Ecuador at mid-
altitudes from 100 to 2700 m but mostly below 2200 m and more
than one-half the species seem to be restricted to an eastern

slope distribution. On the other hand, Pseudo-Catopsis, a

well-represented subgenus in Ecuador (32 species and varie-
ties) is largely found on the western slopes and has a wide

range in altitudes from 50 to 3300 m.
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DISCUSSION

Studies on the epidermis, seedling morphology and phy-
logenetic considerations will be discussed in the following
section. Classical and numerical taxonomy will be discussed
together since they each contributed to the production of
the keys and descriptions, and to the evaluation of the
methods and philosophy of numerical taxonomy. Finally, the
available information on species distribution and some

factors of the environment will be discussed.

A. Leaf-epidermis and Seedling Morphology

The disposition of the stomata, their shape and the
trichome-morphology were found to be consistent within the
same plant and also seemed to be so within the same species.
Several other features of the leaf-epidermis, for example,
the presence of ergastic substances such as silica bodies,
tannins, raphides as well as the thickness of the radial
walls and the degree of undulation of the tangential walls
were considered but found to be inconsistenﬁ and were
therefore rejected.

When approximately the same area of the plant was
sampled for stomata and trichomes, the same configurations

and densities of these organs were observed.
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The present results on trichomes in regard to the three
subfamilies summarized in Table I, indicate greater diversity
beﬁween the Pitcairnioideae and the other two subfamilies
than between each of the latter two. Mez (1904) described
two basic trichome forms and did not mention the filamentous
form commonly observed and found in the present work to oc-
cur in the subfamily Pitcairnioideae.

The trichomes of the genera of Pitcairnioideae which
were studied were either filamentous or massive. In Pit-
cairnia the stomatal apparatus may be completely covered by
an isolated mass of filaments.

The stomatal shape and density heave not previously been
related to taxonomic groups. The present results (Table I)
have been considered with regard to subfamilial circumscrip-
tions. They indicate that the subfamily Pitcairnioideae as
studied here has stomata which are strongly elongate-elliptic
and densely disposed with there being at least 70 stomata per
square millimeter. It should be noted, however, that Harold
Robinson (personal communication) feels that not all members
of the Pitcairnioideae have elongate-elliptic stomata.
Robinson may either be studying species which the present
author would exclude from this subfamily or perhaps the char-
acteristic elongate-elliptic stomata noted here are actually
not consistent throughout the entire subfamily. The possi-
bility that Robinson's findings result from studies of dif-

ferent portions of the leaves, perhaps older portions, is not
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likely since the present work has demonstrated that samples
of different portions of leaves showed consistency in sto;
matal shapes.

The Tillandsioideae and Bromelioideae stomata are much
less elongate and have densities between 9 and 25 stomata
prer sqguare millimeter. These.density—estimates are somewhat
different from those reported by Krauss (1948) for pineapple
(a bromelioidean species) which averaged 70 to 85 stomata
per square millimeter. Her estimates, however, were made
from the central portion of the leaf and perhaps cannot be
compared directly with the current estimates which were ob-
tained from portions of the leaf-blade just acropetal to the
leaf-sheath. Unlike the shape, stomatal density was found
to vary considerably depending upon the portion of the leaf
which was sampled.

That the differences in epidermal characters between
the three subfamilies are striking is evidenced by the fact
that epidermal studies frequently made it possible to deter-
mine purely vegetative material to subfamily. This was dem-
onstrated during the course of the présent work, when the
author was able to determine subfamilies from casual examin-
ation of photographs prepared from several different leaf-
epidermis slides. This type of applicaticn is not usually
necessary, although if a taxonomist suspects that an her-
barium sheet represents mixed material, epidermal characters

may offer a check. For example, L. B. Smith, in examining
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a particular herbarium specimen at the Berlin-Dahlem Her-—
barium concluded on the basis of morphology that either an
undescribed species was represented or that an Aechmea
(Bromelioideae) perhaps had been mounted by mistake with a
leaf of some species from a different subfamily. Following
the present application of epidermal studies to leaf-material
provided by Smith, it became clear that the epidermis was of
the Pitcairnioidean type suggesting that Smith's suspicion of
a mixed herbarium specimen was.correct.

Although this application of epidermal characters is
certainly helpful, it is not the most important application.
Of greater importance here is the additional insight into the
phyletic nature of the subfamilies that is afforded. Table
I, for example, illustrates the great degree of difference
between the Pitcairnioideae and either of the other two sub-
families.

Information on seedling morphology in the Bromeliaceae
prior to the current research was restricted to Ananas
comosus. The present work in this regard, summarized in
Table II, indicates that the seedlings of the Bromelioideae
and the Tillandsioideae are similar and distinct from those
of the Pitcairnioideae. Members of the former two subfamilies
have a cotyledon with an apparent haustorial function. The
cotyledon remains within the seed coat well into seedling
development and never assumes a cohspicﬁous leaf-like role.

The cotyledon in the Pitcairnioideae, to the contrary, emerdges
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very early from the seed coat and assumes a leaf-like role.
The primary root is ephemeral in the Bromelioideae and ab-
sent in the Tillandsioideae. The Pitcairnioideae, to the
contrary, has well-developed primary roots. During seed-
ling development adventitious roots appear earliest in the
Pitcairnioideae and latest in the Tillandsioideae. These
features are undoubtedly linked to the terrestrial habit of
the Pitcairnioideae and the epiphytic habit of the Tilland-
sioideae. The indication is that the Bromelioideae are
basically epiphytic in habit.

An evaluation of the differences within the two sub-
families Bromelioideae and Tillandsioideae emphasizes their
mutual similarities and their distinctiveness from the Pit-
cairnioideae. The position of the Pitcairnioideae, as a
subfamily of the Bromeliaceae, appears to differ from that
of the other two subfamilies. I suggest, based on these
considerations, that the Pitcairnioideae is a group much mofe
distantly related to either of the other subfamilies than
they are to one another. This judgement is not entirely at
variance with current ideas on the phylogeny of the family.
Currently the Pitcairniocideae is considered to include the
cldest members of the family Bromeliaceae. However, whether
it is merely older than its putative sister subfamilies or
whether the differences are so great that they stretch fa-
milial circumscription is a matter which remains an open

guestion.
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Harms (1930) and Smith (1936) in discussing phylogeny
of the Bromeliaceae have emphasiéed union of parts, type of
fruit and type of seed. They contrast the Pitcairnioideae
and Tillandsioideae, with capsular fruits, usually appen-
daged seeds and very slight union of floral parts with the
subfamily Bromelioideae, which has baccate fruits, naked
seeds, and floral parts showing complete union. This union
is evidenced by the inferior ovaries which are consistently
present except for one genus.

In my opinion the seed appendages and the union of
floral parts as considered by Smith and by Harms, have been
overemphasized. In the first case, union of floral parts,
it can be shown that this may be quite variable even within

the same species. A specimen of Puya maculata, for example,

had some flowers forming a single capsule while other flowers
produced two or three separate fruits. This suggests that
the expression of the apparently genetically controlled union
of parts is easily altered. The degree of superiority of
ovaries, another manifestation of the union of parts, is also
extremely variable even within the same inflorescence in

species of Puya and Pitcairnia. The union of sepals is es-

pecially wvariable in the Tillandsioideae and the same inflo-
rescence may have flowers with sepals nearly equally free
and others with sepals posteriorly high-connate.

The appendages of the seeds of the Tillandsiocideae,

i.e., the outgrowths of the integuments, do not seem to be
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structurally similar to the wing-form appendage of the seeds
in species of Pitcairnioideae. The seed of Tillandsioideae
more closely resembles that of the naked-seeded Bromelioideae.
The seedlinés (Table II) also reflect affinity between the
Tillandsioideae and Bromelioideae and distinctiveness from
the Pitcairnioideae.

It is obvious that more data on epidermal characteris-
tics are needed and it is to be emphasized that it is rela-
tively easy to obtain these data. By using the micro- and
photographic techniques described above one can easily ob-
serve and record such epidermal features. If the taxonomist
has the time and inclination he can obtain information on
the substomatal ring cells from the same slides by critical
focusing.

In summary, epidermal and seedling characters are con-
sistent within individuals and species as well as in higher
categories. For this reason these characters are to be
recommended as providing extremely useful information for
taxonomic work.

All of these points concerned with morphology and epi-
dermal features suggest the possibility of the Bromeliaceae
being a polyphyletic group with the subfamily Pitcairnioideae
representing an evolutionary line distinct from that of the

other two subfamilies.
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B. Classical and Numerical Taxonomy

The keys and descriptions for some 275 bromeliad species
represent the results of a combined attack on a floristic
problem by both the numerical and the classical taxonomic
methods. The use of nearly 100 characters for gquantitatively
estimating the phenetic affinities among the operational tax-
onomic units (OTUs, specimens here) facilitated the taxonomic
arrangement and description of these specimens. The diffi-
culties imposed by not being able to sample populations be-
cause of the paucity of specimens of any given species were
overcome in part by the facility inherent in numerical taxon-
omy (NT) (also called numerical phenetics) for explicitly sam-
pling the characters of each individual specimen more thor-
oughly. 1In addition, the evaluation of NT methods clarified
and extended the mental processes that taxonomists employ.

During the course of employing numerical and classical
taxonomic methods for developing the keys and descriptions
it became necessary to clarify some commonly used terms which
apparently have not been construed in exactly the same way by
all biologists. Such terms as classification, taxonomy, sys-
tematics and biosystematics as well as the more recently em-
ployed term, phenetics, have each been subjected to various
connotations. For example, Lawrence (1951) and Mayr (1963) use
taxonomy and systematics interchangeably. Simpson (1961), on
the other hand, includes taxonomy along with phylogeny as com-
ponents of systematics. To me, the definition of Simpson seems

the more useful one.
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The term phenetics is descriptive of one technique of
taxonomy. It is a technique that may aid the systematist in
his efforts to allocate taxa to taxonomic groupings.

The difficulties accruing to the definitions of taxonomy
and systematics result from, perhaps, a narrowness of wview on
the part of those biologists who attempt to make their defini-
tions in the light of specific problems. To me, the two terms
feem to be analogous to two gears of different diameters that
intermesh one with the other, systematics representing the
larger gear and taxonomy the smaller one. However, because
various workers may emphasize different facets of problems it
may become a matter of opinion whether: 1) systematics en-
compasses taxonomy, 2) systematics and taxonomy are inter-—
changeable terms or 3) taxonomy encompasses systematics. The
fact is, however, that the most usual usage of the term tax-
onomy has been that of the allocation of specimens into tax-
onomic groupings and with angiosperms this is necessarily car-
ried out largely by an appraisal of extant taxa with phyloge-
netic facts playing only a small part. For this reason, I
feel that systematics should be reserved for the all-encom-
passing term which includes taxonomy, nomenclature, identifi-~
cation and phylogeny. Taxonomy is therefore one facet of sys-

tematics. Phenetics, in turn, is one of the technigues which
a systematist uses.

The publications purporting to espouse the philosophy of
NT have particularly stressed the distinctions between taxonomy

and phylogeny and have created considerable controversy.
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However, if taxonomy is considered as just one of the compo-
nents of systematics along with phylogeny there is no contro-
versy between NT, a taxonomic tool, and phylogeny. Williams'
(1967) evaluation of numerical taxonomy and phylogeny are
similar to my own. He feels that a phylogenetic classifica-
tion is not the only useful type of classification. However,
I would perhaps disagree with him as to the systematist's
ultimate goal. To me it is undeniable that the overriding
goal is perfection of phylogeny. This is, of course, a goal
that is necessarily never attained. The taxonomic studies of
a systematist may contribute to approaching this goal.

The crux of the importance of NT has not been emphasized
sufficiently even by its foremost proponent, Robert Sokal.
The truly significant contribution of NT lies in its ability
to guantify phenetic relationships. Systematists have become
bogged down in controversies on such topics as phyletic ver-
sus phenetic classifications, character weighting versus
equal weighting and even in controversies over machine versus
human classifications. The value of NT in quantifying pattern
recognition may become more apparent if it is recognized that
NT is primarily a taxonomic tool which systematists utilize in

their efforts to describe and interpret the results of evolu-~
tion.

The point that NT can help describe the results of evolu-
tion is important, for to date, guantification of phenetic af-

finities has only helped to describe the results of evolution
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and could not shed any more light on the process of evolution
than could classical methods. In this sense, the attempt of
Sokal and Sneath to separate phenetics from phylogeny has been
very important.

The assumption of the importance of reproductive isola-
tion has been much emphasized especially by systematists stud-
ving the process of evolution as well as by taxonomists des-
cribing the results. Mosquin (1966) writes that reproductive
isolation alone should not be used to the exclusion of other
features and he was able to demonstrate that the predictive
value of a classification based upon many features is much
greater than the predictive value of a classification based
solely on reproductive isolation. This is another way of
stating one of the principles of Sokal and Sneath, that a de-
sirable, general purpose classification demands the use of a
large number of characters from as many categories as possible.

The question might be asked of the advocate of NT, what
is the advantage of quantification of phenetic affinities?
There is the advantage of being able to quantify degrees of
similarity simultaneously for all OTUs (i.e. specimens).
Rather than saying, OTU "a" is somewhat closer to "b" than to
"c", we can say., tﬁe phenetic distance of OTU "a" to "b" is
0.45, the phenetic distance of "a" to "c" is 0.62. Thereby,
_we have made possible a standard of comparison. For now,
if a fourth OTU is found and we want to know how it relates

phenetically to the other three, we might find that the
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phenetic distance of "a" to "d"is 0.38. We then know, in

the context of the particular character array used to compute
these phenetic distances, that not only is "d" slightly

closer to "

a" than "b" but we also have an estimate of how
much closer.

As to probability estimates, I do not feel that to date
any satisfactory means of obtaining a probabilistic estimate
of affinity is available. Goodall's (1964, 1966) attempts
to obtain this by comparing affinities between real OTUs to
affinities between manufactured O0TUs, fail, I feel, because
his approach involves a basic and totally false assumption.
Goodall tests the null hypothesis: character states (= attri-
bute states) portrayed by real OTUs are a random sample of a
population of character states. The facts are, however, that
any group of OTUs such as specimens that a systematist ordi-
narily chooses to work with will always show associated
characters. In fact, a test of the null hypothesis should
always cause rejection because phenetic affinities between
"manufactured" OTUs will always differ significantly from
the phenetic affinities between "real" OTUs. The reason
for this is that the OTUs are not chosen at random but, on
the contrary, are chosen because of their correlated char-
acter states.

The guantifications of the phenetic affinities described
in the results were utilized in order to facilitate the

taxonomic decision-making process involved with the deter-

minations and circumscriptions of the bromeliads of Ecuador.
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However, before these phenetic distance wvalues could be
applied there had to be tests for the possible effects that
missing data might have upon phenetic distances as these
have never been ascertained by any preVioﬁs NT research.

It seemed conceivable that missing data, that is char-
acters for which information was incomplete, might so change
the phenetic distances that it would be misleading to compare
values obtained with non-identical sets of characters. The
tests described in the results, however, showed that when
the number of characters exceeded about 50, the distance
values obtained with different, randomly selected sets of
these did not differ significantly.

Missing data can result not only in character sets differ-
ing qualitatively but also in sets differing in the number
of characters. A method was devised and tested for obtéining
a predictive estimate of the standard deviation for different
sizes of sets of characters. The method proved reliable and
made it possible to compare two or more phenetic distances
even though they may have been computed with sets of charac-
ters having different numbers of characters.

Once it had been established that the effects of missing
data upon phenetic distance wvalues in the present work were
not significant then the phenetic distances between class-
ically determined OTUs (specimens here) could be sampled
and circumscriptions quantified; This approach of guanti-
fying taxonomic circumscriptions is described here for the

first time in the results. By utilizing these
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gquantifications of sawples of classically arrived at taxon-
omic circumscriptions, Figure 2, it was possible to allocate
OTUs which had previously been impossible to satisfactorily
determine.

For example, six specimens of Tillandsia subgenus

Allardtia were particularly difficult to place. Using clas-
sical methods it seemed to me that two belonged to the typi-
cal variety of T. fendleri, one to a new variety, one to a
new species and the other to T. stenoura Harms. In fact,
this is much the way that an early draft of the keys to the
species was written. Nevertheless there was doubt in my
mind. Because of serious doubt the specimens were scored
for NT analysis and submitted along with others to the com-
puter program for obtaining phenetic distance values.
Displayed in Table III are the pertinent phenetic dis-
tance values. The phenetic distance among the six was 0.93
and the standard deviation was 0.19 which can be compared to
the mean phenetic distance between these six and two other
OTUs (determined to be of different species but also in
Allardtia) of 1.27 with a standard deviation of 0.17. The
mean phenetic distance for specific circumscription and
the mean phenetic distance for subgeneric circumscription
(Figure 2) being respectively .75 ¥ 0.4 and 1.5 * 0.5, it
seemed more appropriate to allocate the six OTUs to the
same species. With the foregoing phenetic distance values

in mind I felt justified in the interest of consistency
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within the subgenus to circumscribe all six specimens
within one species. Had I allocated the six specimens as
originally planned, I would not have been consistent with
the taxonomic treatment of the'Bromeliaceae;

The application illustrated by the six guestionable OTUs
is but one example of how the utilization of the phenetic
distance matrices helped in formulating the keys and des-
criptions for the Ecuadorian Bromeliaceae.

The question arises as to how valid the samples of
classically determined taxonomic circumscriptions may be.
Might not very different, i.e. larger phenetic distances, be
found if the specimens being compared were from various geo-
graphic areas and not all from one country? The answer is
probably yes, if the evolutionary age of the taxa in the
two areas was not similar. By evolutionary age is meant . .the
age which takes into account not just absolute time but also
rate of change, i.e., rate of evolution. Thus, the subgenus
Allardtia in Ecuador appears to be relatively compact
(Figure 2). The phenetic distances between Ecuadorian speci-
mens belonging to this subgenus fet not conspecific is
smaller than that found between Ecuadorian specimens belong-
ing to other subgenera. This could indicate that the
Ecuadorian Allardtia is evolutionarily younger than say Ecua-

dorian Pseudo-Catopsis or Ecuadorian Tillandsia. However,

before the subgenus Allardtia as a whole could be rated,
phenetic distances between specimens of this subgenus and

from other geographic areas would have to be determined.
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The applicability of these samples of phenetic distances for
the five types of circumscriptions is justified only for com-
parisons with phenetic distances between specimens of Ecua-
dorian Bromeliaceae.

Some taxa seem to be more variable than others; for ex-
ample, species' circumscripiions for a variable species, e.g.,

Tillandsia latifolia (phenetic distances between specimens of

this species were 0.98 to 1.3) would include, supposedly,
greater phenetic distance between its member individuals than
would a less variable species, e.g., T. truncata (phenetic
distances between specimens of this species were 0.4 to 0.6).

It is my feeling as a result of the present study, that
so-called variable species, however, will not always prove
to have quite as high phenetic distances between their member
individuals as might at first be expected. The variability
may be conspicuous because of a relatively few variable char-
acters. Numerical taxonomic methods, with the utilization
of large numbers of characters, might somewhat minimize the
apparent variability.

The variability of species and standardization wversus
nonstandardization of the data relate to a problem which was
revealed during the course of this study. Subsequent to
working up the character array for the Ecuadorian Bromeliaceae
referred to in the results it became apparent that there are
two aspects of taxonomic distance. On the one hand, there

are distances which largely reflect a slight but discernible
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difference in many characters: that is, the two OTUs are
uniformly slightly different in most of their characters.

On the other hand, there are distances which largely reflect
great differences in a few characters, the other characters
being nearly identical in the two OTUs.

The resolution of distance between OTUs in the first
instance can be satisfactorily achieved with multistate
characters and a matching coefficient without scaling or
normalizing (standardizing) the data. Since the differences
are all uniformly slight, scaling would not have much effect.
However, fine resolution of distance in the second instance
can be.satisfactorily achieved only with a scaled or stand-
ardized type of matching coefficient. Without scaling, the
large differences would not be taken into account and would
play no greater part in determining the distance values than
small differences. The result would be that with OTUs
largely similar but strikingly different in a few characters,
one would find, perhaps, higher similarity indices (smaller
distances) than one might wish.

Nonscaled data and standardized data for the same 63 OTUs
(specimens of Ecuadorian Bromeliaceae) which were submitted
respectively to my program and to that of Kansas University
produced very similar relative distance between the OTUs.
This probably indicates simply that with my particular char-
acter set and these 63 OTUs large differences in a relatively
few characters were not an important factor in setting

pPhenetic distances.
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Certainly the potential resolving power of a matching
coefficient obtained with scaled data for multistate char-
acters is considerably greater than one obtained with non-
scaled data. Whether or not the taxonomist wants this fine
type of resolving power is a decision that he must make. It
is my feeling that a taxonomist generally does not want
this sort of resolving power. If a general purpose type
classification is desired then large differences in a few
characters should be deemphasized rather than the contrary.

Utilizing the matching coefficients or distance values,
most NT computer programs provide some process for cluster-
ing the OTUs and include a print-out of phenograms. However,
the problems inherent in clustering and generating phenograms
are still unresolved. Phenograms usually distort phenetic
relationships and this distortion has been recognized by
Sokal. He has developed a cophenetic value whicﬂ'enables
one to determine the correlation between the similarity
matrix and the phenogram and gives a measure of the distor-
tion imposed by the phenogram. The correlation ofan 0.83
reported here for the 63 OTUs indicates that the phenogram
did not unduly distort the phenetic similarities.

The present work has been described by Fosberg (1967) as
representative of the moderate numerical taxonomic approach.
The work of Irwin and Rogers (1967), Hall (1964) and Wirth,
Estabrook and Rogers (1966) could also be described as
representing the moderate approach in numerical taxonomy

or numerical phenetics. No particular claim to greater
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objectivity of the operational classification is made by
any of these authors or by me. However, I might differ
with Irwin and Rogers, for example, in emphasis. They
apparently view NT analysis as strictly an aid in taxo-
nomic decision making. I view NT methods as being also
the best possible way to obtain an insight into the prob-

lem of guantification of taxonomic circumscriptions and

the only possible way that a systematist can quantify large
numbers of characters in the circumscription of taxa.

It will be in part through the method of guantifying
circumscriptions that wé will then be able to arrive
eventually at answers to such questions as, "are there
many different kinds of species, kinds of genera, etc." and,
"what are the different kinds". That is, for example, are
animal species' circumscriptions different from plant species'
circumscriptions; or are tropical specific circumscriptions
different from temperate specific circumscriptions? Numer-
ical phenetic techniques will have to be used in order to
approach guestions such as these and others concerned with
the number and kinds of characters that should be used
assuming the desirability of a particular kind of classifi-

cation.



61

C. Species Distribution and Some Environmental Factors

Altitudinal data were available for most of the 1186
specimens of Ecuadorian Bromeliaceae examined. Although prob-
ably not of direct importance, altitude nevertheless reflects
other environmental conditions, particularly those conditions
involved with three of the factors which are most important to
bromeliad plant distribution, light, water and temperature.

Temperature, although always important as a regulator
of the rate of metabdlic processes is probably of less im-
portance as a primary factor in the growth and distribution
of the members of this tropical plant family than are light
and water. It is, however, indirectly effective, that is,
the availability of moisture is in part determined by temp-
erature and reflected in the relative humidity.

The relative humidity as well as the distribution of
the species which occurred on both the eastern and western
slopes of the Andes presented marked contrasts in regard
to their altitudinal limits for the two slopes. The rela-
tive humidity at corresponding elevations on the two sides
of the Andes (Table IV) tends to be higher on the eastern
slopes than on the western slopes. The distribution of
bromeliad species (Table III) (altitudinal limits within
species having trans-Andean distributions being clearly
lower on the eastern than the western slopes) is converse
to the position of maxima rainfall on the two slopes. The

rainfall maxima occur several hundred meters higher on the
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eastern slopes than on thé.West: The lowering of species
distributions on the eastern slopes may be caused in part
by the consistently higher relative humidity there. The
plants are not so subject to desiccation on the eastern
slopes at altitudes between 600 and 2200 m, for example,
as on the west because, first, there is a much less well-
defined dry season and second, the relative humidity
extremes are less and the relative humidity is generally
higher. This exemplifies the importance to the growth
and survival of these plants of consistency in the rain-
fall pattern and the relative unimportance of high annual
maxima of rainfall.

The factor of light so greatly emphasized by Pitten-
drigh (1948) and Garth (1964) must play an important role
in the species distribution. Certainly the work described
by Downs (1964) indicates that seeds must be exposed to
light in order to germinate. In regard to light and
humidity, my results indicate-that not only must germinating
seeds be exposed to light but also to a favorable amount of
humidity since the plumose appendaged seeds, in particular,
mold and germination is arrested if they are subjected to
continually high relative humidities.

The emphaSis upon moisture by Grubb et al. (1963, 1966,
1967) and their deemphasis of light is in contrast to the
in;erpretation of Pittendrigh (1948) and Garth (1964) who
each emphasized light as the important factor in the growth

of bromeliad plants. Grubk et ‘al., nevertheless, note that
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their own measurements showed that more light reaches the
canopy as well as the ground at the montane station (where
there were more bromeliad plants per hectare) than at the
lowland forest station (where there were fewer bromeliad
plants per hectare and these were more scattered). I feel
that in regard to the distribution of bromeliacious species,
both light and moisture are crucial with light being more
important for the survival of adult plants and moisture being
more important during germination and during the juvenile
stage of growth. In this sense, the distribution of the
seeds (and in the long-view, distribution of species) is most
strongly affected by moisture availability together with
favorable amounts of air movement which can produce optimum
percentages of relative humidity. The growth of the adult
plant, however, and its termination with the initiation of
sexual reproduction is most strongly affected by the factor
of light.

Massenerhebung effect is descriptive of the role that

size and degree of isolation of the land mass plays in setting
altitudinal ranges of vegetation types and has been described
as occurring on islands in particular. Largely it remains in
the realm of conjecture. It has been suggested that exposure
to winds and the secondary effects of these upon moisture
availébility are important in lowering altitudinal limits of
plants on isolated mountains. The effect has not been pre-
viously mentioned as occurring on any portions of large con-

tinental mountains. However, it seems likely that the
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Massenerhebung effect is. evidenced in the lowered altitud-
inal limits of bromeliad species in the most western exten-

sions of the Andes as described in the results for two

..........

species, Tillandsia nubis and Pitcairnia sceptrigera. The

exposure of the western extension of the Andean front is
probably nearly as greét as that occurring on isolated
mountains.

The present analysis of Bromeliaceae species' distri-
bution with regard to altitude and concomitant patterns of
variation of rainfall emphasizes the dependency of geographic
species' distribution upon moisture ‘and light availability
as determined by factors such as cloud cover, relative
humidity and air movement. Conspicuous among the effects
of these factors are the subjects set out in the following
paragraphs.

Since at no point in their life-cycles are epiphytic
bromeliads tied to the soil they strongly reflect the atmos-
pheric conditions of the forest communities with which they
are assocliated. Thus these epiphytes are reliable indicators
of atmospheric conditions. For this reason efforts spent in
observing and interpreting their 1) growth, 2) distribution
and 3) breeding behavior can be doubly rewarding.

The availability of moisture at the canopy level in
forests might be determined at least approximately from the
~growth reaction which some epiphytic bromeliad species
appear to express while others do not. This reaction is one

of producing more or fewer trichomes on their leaves in the

different habitats.
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An example of a species with extremely well-developed
trichomes which must be described as densely lepidote yet
occurring in a moist habitat is afforded by T. tetrantha

var. aurantiaca. This has been collected from near km 38

Catamayo-Loja in a very wet cloud-forest region at about
2500 m. The region where this variety was so common,

however, was remarkable for the amount of wind. The fact
that the high winds were a usual occurrence was attested

to by the results of wind sculpturing of the cliffs and the

form of the scrubby trees. There are many areas in the Andes
where the wind is funneled through narrow passes. Some of
these occur in cloud forest areas. The winds certainly

appear to bring about somewhat xeric conditions in what
might appear otherwise to be hydric conditions by causing
high rates of evapo-transpiration.

The distributions of some species are indicative of
certain elevations above sea level as for example, nearly
all Ecuadorian species of the genus Puya being from eleva-
tions above 2600 m anxd nearly all Ecuadorian species of the
genus Phytarrhiza being from elevations below 2500 m. These
distributions within Ecuador could be compared to the overall
distribution for these taxa and to the tectonic history of
parts of South America in order to elucidate patterns of
plant-migration.

The observation that species which are closely related
often evidence well-defined and different flowering-times,

suggests a possible mechanism for population differentiation



66

and species formation. Time of flowering did not seem to be
associated with geographical location nor altitude. On the
contrary, several different species growing in the same area
often flowered at different times. This was especially no-
ticeable with species that may be closely related otherwise,

e.g., T. scaligera and T. monodelpha of the subgenus Phytar-

rhiza. The former flowers from September through December
and the latter flowers from March through May. They are com-
mon and occur frequently together on the central coast at
altitudes of 40 to 400 m. It seems possible that time of
flowering itself may be an isolating factor leading to fur-
ther differentiation and even speciation.

The present study can be considered a taxonomic one.
However, the vistas that taxonomic research help to open ex-
tend into all the existing facets of botany, from the spe-
cialties of descriptive anatomy through those of phenetics,
phylogeny, biosystematics, physiology and to autecology and
synecology. Every facet of botany in turn has a potential
role to play in helping to produce the descriptions and inter-
relations of taxonomic groups which a systematic botanist in

the capacity of a taxonomist must try to produce.
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CONCLUSIONS

Studies on epidermal characters of specimens of Ecua-
dorian Bromeliaceae, especially stomatal cisposition and
configuration and seedling morphology have provided tax-
onomically reliable information and in addition have
suggested that with the inclusion of the subfamily Pit-
cliarnioideae, the family Bromeliaceae may be polyphletic
in origin.

As a result of employing classical and numerical tax-
onomic methods during the course of producing keys and des-—
criptions for some 275 Ecuadorian species of the Bromeliaceae,
it is concluded that the methods are not only compatible but
actually produce more together than either could alone. It
was found that the numerical taxonomic technique of using as
many well-defined characters as possible stimulated a very
close and critical examination of the organisms under study.

The alpha taxonomy resulted, in part, from the numerical
taxonomic analysis. A similar but not identical classifica-
tion would have been produced if I had adhered strictly to
classical taxonomic methods. Regardless of how much or how
little the utilization of numerical taxonomy affected the
taxonomic decisions, however, it is recognized that the
entire process of plant classification became infinitely
clearer in my own mind as a result of this study.

The numerical taxonomic analyses stimulated the develop-
ment of a method for quantifying and evaluating the circum-~

scriptions which have been developed through classical methods.
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In order to obtain the quantifications it was necessary first
to devise techniques for testing the effects that lack of
complete information for every specimen (missing data) had in
altering the numbers and kinds of characters. The techniques
proved satisfactory and reliable.

The guantifications of classically-determined circum-
scriptions revealed more than a single kind of wvariability
of the operational taxonomic units (OTUs, specimens in most
of the present work) and more than one kind of phenetic dis-
tance between the OTUs. Phenetic distance between OTUs may
reflect, on the one hand, slight but discernikle differences
of many characters and on the other hand, great differences
in a few characters, the others being nearly identical. It
is suggested that there are several different kinds of tax-
onomic circumscriptions as well, and that through the methods
of numerical phenetics we will eventually be able to learn,
for example, how animal species' circumscriptions differ from
plant species' circumscriptions or how temperate specific
circumscriptions differ from tropical ones.

Distribution of the Bromeliaceae within Ecuador revealed
a marked tendency for species with trans-Andean distributions
to have lower altitudinal limits on the eastern than on the
western slopes of the Andes. This may be caused in part by
the more consistent rainfall pattern and higher relative
humidities over much of the eastern slopes where no marked

dry season occurs in contrast to the western slopes. Some
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taxonomic groups such as Puya and the subgenus Allardtia of

Tillandsia consistently demonstrated a high altitude distri-

bution. The former was seldom found below 2600 m and the
lattsr was generally found between 1500 and 3000 m altitudes.
It is suggested that because epiphytic bromeliad plants are
free from the influence of the soil they could well be used
as reliable indicators of the atmospheric conditions existing

in the forest canopies where they are usually found.
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[}

No. 1111 AJG

P

Tillandsia (Allardtia) complanata Benth.
(genus) ~—{species) . Coe
June 1966 . 9 Aue, 1965

A.J,Gilmartin :
(determined by) L (det. date) ' (coll. date)
HABIT cm. ‘erect to spreading rosette(code as spreading)

¥ o ko
e numerous scapes all coming off one side of plant, One meter from
Tees ne

_Growing individually,

SUBSTRATUM ‘burned,
SCAPE at least 35 4y 1 mm cm, heutral curved
at least 20 (color) (erect, curved, etc.)
: SCAPE BR ACTSat least 32, 1 mm m neutral strictly erect
i not {mbricate (color) (erect, reflexed, etc.)
! 30-34 Lys5-5 green, spotted red flat, papery
" blade EKAngulate. X cm. A Pa‘ invclute, etc)
; apex acute L-5 scales/linear mm, much appressed spreading to fefle x% !
, (surface) (erect, spreading, reflexed, etc.)
‘ SHEATH 11-14 - . 7.5-8 cm, much purple dense, ap ressed lepidote
blade-sheath angle 10° (color) (susface)
ovate conspicuous
(shape) (conspicuous, indistinct, etc.)
rectangular-terete ? covered
RACHIS {cross section) (color) (exposed - covered)
leaf thickpess at sheath apex - ca, .25 mm

APPENDIX A. FORMAT CARDS FOR RECORDING DATA

T
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Pillandsia (Allardtia) complanata Benth. ) No. 111 AJG

. (genus) (species)
h Y e T width . | Tattitude . eolor . shape surface
at leagt 20 T . U S
INFLORESCENCE bnd & flower 2.5-‘3'ch _9-11mm ‘- - lscarlet lelliptic | glabrous

primary branches one sl}bidfl_ofeé'cen Ce ste*‘i lé bract

FLORAL|BRACTS: papery, nerved obv1?usly. ecarinate, apex acute
secondary branches.  SWPALS: papery, lepidote wi thm._apngut_&._slighﬂx_c arinate

tertiary branches

primeary bracts __
secondary bracts
floral bracts 4.g 15 mm 11 mm erect red - ovate glabrous
scpals free equally free ' '

connate = 12 om 3-4 mm__ krect ? ovate glabrous
""“!’pg:; ree lavender naked
flowers, c peuﬂs-“d— £ mm i

sinpetals | .

ovary »14=5 mm ?
stamens, » exerted inclyd._ 0Y 3-I mm _» connate to petals ne

: (length) s.ho %e bhdn—Fe't'a'l's (yes, no, partly)
FRUIT . , seeds 3-4 mm

Prov. & kn 40 Cuenca-L dge of cultivated fil {istguce berween fomers) 4
rov., AZuza nca 0.]a e 0 cu vate e n urn
Locauy: 10Y: AZUAY, k0 poencarloday §9ee ol Sit

COMMENTS broad- ledfe& form. two leaf fragments, Qng_foL lactic acid at US—ang——
other to take dack to Honolulu in 1 _envelope. @lose to but not in sight of humans.

APYFNDIX A. FORMAT CA}{DS FOR RECORDING DATA continued
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Subfamily

Pitcairnioideae

Bromelioideae ’

Tillandsioideae

Stomatal
shape

elliptic
(width-
length
ratio
.50-.60)

round to
subelliptic
(width-
length
ratio
.80~-.90)

-elliptic

to round,
variable

Stomatal
disposition

densely dis- .
posed in longi=
tudinal rows
(70-200/mm2)

moderately
densely dis-
posed (less
than 25/mm2)

variable,
dense to
sparse
(usuvally less
than 25/mm2)

74

Trichome
type

both fila-
mentous and
massive,
central—4-
cells absent,
no ala

massive,
central-4-
cells present
or absent,
inconspicuous
ala

symmetrical,
central-4-
cells present,
concentric
layers, well
developed ala

TABLE I. APPENDIX B. Summarization of the differences

obsexrved between the three subfamilies of the Bromeliaceae

of individual stomata, density of stoma, and the trichome

type.

slightly more than 50 species.

The observations were made upon some 90 specimens of



Subfamily

Pitcairnioideae

Bromelioideae

(An~nas comosus)

Tillandsioideae

Time of
emergence of
cotyledon

emerges early,
assumes leaf-

~like form be-

fore first
leaf appears

remains within
seed coat un-

til 2 or more

leaves appear,
never assumes

strongly leaf-
like form

remains within
seed coat un-
€il 2 or more
leaves appear,

- never assuames

strongly leaf-
like form

Primary
root
growth

well developed
primary root
which contin-
ues to grow

ceases to

‘grow after

ca. 1 month

No primary
root growth

75

Adventi-
tious
root
growth

present by

ca. 25 days

present by
45 days

present by
60 days

TABLE II. APPENDIX B. Summarization of some differences

in seedling morphology between members of ‘the three sub-

families of the Bromeliaceae.

For the Bromelioideae,

only

seedlings of Ananas comosus were available for comparison.




Figure l.--stomata, Firmin 412, Puya glomerifera. x 500;

Figure 2.--stomata, AJG 1130, Puya thomasiana. x 500; Figure

3.=--stomata, Hutchison 6146, Puya westii, x 500; PFPigure 4.~--

stomata, AJG 1134, Puya parviflora, x 500.
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(Appendix B)-

FIGURRS 1l-4,



Figure 5.--stomata aﬁd epidermis, Asplund 16997, Puya
hamata. x 500; Figure 6.--trichome, Asplund 20227, Puya
glomerifera. x 500; Figure 7.--trichome, Camp 2399, Puya
glomerifera. x 500; Figure 8.-~-filamentous trichomes,

Asplund 20227, Puya glomerifera. x 500.
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endix B)

D

(ap

PIGURES 5-8.



Figure 9.--stomata and epidermis, Acosta Solis 12279,

Pitcairnia costata. x 500; Figure 1l0.--stomata and epidermis,

Penland and Summers 230, Pitcairnia pulchella var. xantho-

petalon. x 500; Figure 1ll.--epidermis and subtending layers,
AJG 1169, Pitcairnia pavonii. x 500; Figure l2.--stomata,

Haught 3179, Pitcairnia pungens. x 500.
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(ap, endix B)

FIGURES 9-12.



Figure 1l3.--stomata and trichomes, Camp E2172, Pit-

cairnia pavonii. x 500; Figure l4.--trichomes, Acosta Solis

7853, Tillandsia umbellata. x. 500; Figure 15.--trichome,

AJG 1120, Tillandsia straminea. x 500; Figure 16.--trichomes

apd one stoma, Drake 699, Tillandsia triqglochinoides. x 500.

]



FIGUERS 13-16.

(appeadix B)
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Figure 1l7.--stomata and portion of one trichome, Benoist

s.n., Tillandsia recurvata. x 500; Figure 18.--one stoma, one

trichome, Benoist 3917, Tillandsia arcuans. x 500; Figure 19.
-~-three stomata and trichomes, epidermis and silica bodies,

AJG 1154, Tillandsia demissa. x 450; Figure 20.--stomata and

thick-walled epidermis, AJG 841, gillandsia stenoura. x 450.




FIGUEES

17-20. (Rppendix B)
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Figure 2l1.--one stoma and trichomes, AJG 1164, Til-

landsia guadripinnata. x 500; Figure 22.--one stoma and

trichomes, AJG 1180, Tillandsia guadripinnata. x 500;

Figure 23.--four stomata, thick-walled epidermis and silica

bodies, AJG 623, Tillandsia orbicularis. x 500; Figure 24.

--two stomata and parts of trichomes, central portions

only, AJG 1098, Tillandsia barbeyvana. x 500. .

(]
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(ap, endix

FIGURES 21-24,



Figure 25.-~-o0one stoma and trichomes, thick-walled epi;

dermis, AJG 883, Tillandsia insularis. x 500; Figure 26.--

one stoma and trichomes, AJG 809, Tillandsia multiflora.

x 500; Figure 27.-~-0One stoma, several trichomes, AJG 1135,
Tillandsia adpressa. x 500; Figure 28.--several trichomes
with thick-walled cells in second layer, AJG 1152, Til-

landsia Eugiformis.lx 500.



FIGURES 25-28.

(Appendix B)
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Figure 29.--one stoma and several trichomes, AJG 1132,

Tillandsia tetrantha. x 500; Figure 30.--one stoma, several

trichomes, AJG 1138, Tillandsia sinuosa. X 500; Figure 31.

--several stomata, one trichome, AJG 871, Guzmania xantho-
bractea. x 500; FPigure 32.--one stoma, parts of trichomes,

AJG 1054, Guzmania monostachia. x 500.




[

=y

1
v

>

8 .-

FIGURES 29-32.

(Appendix B)
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Figure 33.--one stoma, several trichomes, conspicuous

silica bodies in epidermal cells, AJG 861, Guzmania sangquinea.

x 500; Figure 34.--two stomata, several trichomes, AJG 1073,

Guzmania fuerstenberqgiana. x 500; Figure 35.--one stoma,

epidermis with silica bodies, AJG 862, Guzmania patula. x

500; Figure 36.~-several trichomes, AJG 872, Guzmania ,

anqustifolia. x 500.
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(Appendix B)

FIGURES 33-36.



Figure 37.--one stoma, one trichome, AJG 767, Guzmania

lingulata. x 500; Figure 38.--two stomata, one trichome,

conspicuous silica bodies in epidermal cells, AJG 1059,
Guzmania schezeriana. x 500; Figure 39.--several trichomes,

AJG 1140, Guzmania morreniana. x 500; Figure 40.--one stoma,

part of trichome, AJG 1175, Guzmania laxa. X 500.



FIGURES 37-40.

(Appendix B)
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Figure 4l1.--three stomata, two trichomes, epidermal
cells with conspicuous silica bodies, AJG 1056, Guzmania
hitchcockiana. x 500; Figure 42.--several trichomes, AJG

1062, Guzmania fosteriana. x 500; Figure 43.--a trichome

from the inflorescence and pollen grain, AJG 1056, Guzmania
hitchcockiana. x 500; Figure 44.~--trichome, AJG 1066,

Aechmea ancqustifolia. x 500.




J .
FIG.

i\FIG. 43

FIGURES L41-44,

(appendix B)
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Figure 45.--five stomata, epidermal cells with silica

bodies, Camp 4704, Greigia sodiroana. x 500; Figure 46.--

filamentous trichomes over stomata, Camp 4704, Greigia |

sodiroana. x 450; Figure 47.--three stomata, Ronnbergiana ’

species from Colombia, supplied by Marnier Lapostolle. x
500; Pigure 48.--one stoma, epidermal cells with silica

bodies, AJG 1067, Aechmea angustifolia. x 500.

L
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(Appendix B)

FIGURES 45-48.
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INTRODUCTION TO THE KEYS AND DESCRIPTIONS
FOR THE ECUADORIAN BROMELIACEAE

Keys to the identificaticn of the known species of
Ecuadorian Bromeliaceae have been cohstructed here with a
. view to aiding the field botanist in particular. To this
end, points that may appear hazy to the nonspecialist are
illustrated by diagrammatic drawings accompahying each key.
“In addition, i02 of the some 275 species are illustrated by
photographs from within various specific circumscriptions.

During the course of this work it became necessary to
describe several new taxa. These have been published in
Phytologia, volume 16, number 2, and include 8 previously
undescribed species and 10 previously undescribed varieties.

The methods by which this alpha taxonomic work was
conducted are discussed in detail elsewhere. Suffice it to
say that both classical and numerical taxonomic methods have
been used. ‘

The format follows Smith's Bromeliaceae of Colombia
(Smith, 1957) for the most part. Synonomy includes only
those names considered most necessary for .an alpha taxonomic
work. |

| In addition to the literature cifations following the
names of taxa, a bibliography with as complete bibliographic
information as was possible to obtain follows the descrip-
tions at the end of the keys and descriptions.

Six maps are included. The first map is of all of
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Ecuadox with major rivers, proviqcial boundaries, and indi-
cates the division of the country into four sections. A
sixth map is of the Galapagos Islands. Accompanying the
maps is a list of some of the more commonly collected sites
in Ecuador with the approximate longitudes, latitudes and

the names of the provinces.
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Family BROMELIACEAE

Bromeliaceae J. St. Hil., 1805 (Expos. Fam. vol. 1) pp.

122-125, pl. 19.

Herbs, rarely shrubby, mostly but not always epi-
phytic: leaves-usually rosulate, simple, geéring trichomes
of peltate scales; inflorescence simple or compound, bracts
often brightly colored; flowers perfect (in Ecuadorian
species) or imperfect in a few species, sepals free or
united, petals free or united, stamens 6 in 2 seriles;
style usually 3-parted, ovary 3-celled, superior to infe-
riocr; placentae axile; fruit capsular or baccate; seeds
winged, or plumose or naked; embryo small, situated at

base of usually copious endosperm.

» KEY TO0 THE SUBFAMILIES OF THE BROMILIACEAE

Seeds plumose (A)*, leaves entire, ovary

SUPEXIOr. o« « o o o o o o. o = o « o o « o =
. « « . : Subfamily TILLANDSIOIDEAE, p.

.l' Seeds NOT plumose but naked (aA), or with

. appendage entire (B), or (C); leaves usu-
. “ ally conspicuously spinose-serrate; ovary
' : superior or inferior.
e
N St 2. Seeds naked (AA)., fruit baccate, fleshy to

coriaceous, ovary inferior in Ecuadorian

species, stomata round in surface view and

Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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scattered (D), cotyledon remaining incon-
spicuous in young seedling (E). . . . . . .

. +« « . . : Subfamily BROMELIOIDEAE, p.
Seeds with appendage entire (B), or (C)

(in all Ecuadorian species): fruit capsular,
ovary variable, stomata elliptic in surface
view and densely disposed (DD), cotyledon
conspicuous in young seedling (EE}. . . . .

e« + « =« 2 Subfamily PITCAIRNIOIDEAE, p.
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Subfamily PITCAIRNIOIDEAE

Pitcairnioideae Harms, 1930 (Engler and Prantl, Pflanzenfam,

ed. 2, vol. 15 a) p. 102; Smith, 1957, pp. 5-6.

Leaves usually spinose-serrate; sepals coriaceous,
ecarinate:; ovafy superibr to inferior; frﬁié a capsule in
Ecuadorian species; seeds with appendages entire, not
plumose; stomata elliptic in surface view, densely dis-
posed in longitudinal rows; cotyledon of young seedling

remaining conspicuous for several months.

KEY TO THE ECUADORIAN GENERA OF PITCAIRNIOIDEAE

i *
1. Seeds winged (A)*, ovary usually wholly

N superior, petals naked (B), strongly
twisted together after anthesis. . . . . .
c e <« o e s o e e « o s Genus PUYA, p.
1. Seeds with single entire appendage (2a3),
ovary inferior at least in part, petals

often with nectar scales (BB), petals NOT

A
QAA

strongly twisted together after anthesis

- 3 - - - e e . - - Genus PITCAIRN‘IAI p -

B
BB

0
Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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PUYA
Puya Molina, 1782 (Sagg, Chile) pp. 160, 351.

Plant terrestrial with 1eaves.conspicuously spiny-
margined, coriaceous or subcoriaceous in texture. Flowers
always polystichéus on the rhachis. Sepalsiffee from eéch
other, coriaceous, totally ecarinate. Petals often twisted
after anthesis and petals naked. Ovaries totally superior
to 1/3 inferior. Stamens always included, one series nearly
as long as the petals. Fruit a capsule, seeds wing?d.
Stomata elliptic in surface view and densely disposed in
distinct longitudinal rows. Some Ecuadorian species have

"the local names, achupalla and cabuya.

KEY TO THE ECUADORIAN SPECIES OF PUYA

l. Inflorescence dense (A)*, globose or subglobose

1.
\?j &4 !'\':3
o

~faﬁ

5T

if compound, flowers in definite fascicles; 1if

“\

simple or appearing simple then densely flow-

W
){:3‘::
)

ered and the flowers less than 4 mm apart.

. A 2, Primary bracts with margins serrate (B), or
' | if simple, floral bracts with serrate mar-
gins, marginal spines apparent to the naked
. | : eye.
"B 3. Floral bracts dull, not nitid, primary bracts
completely obscuring the mature flowers.
%

Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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Sepals to 2.0 cm long, primary bract sheaths
(cc), wider than long, 4.0-4.5 cm long by

5.0-5.5 cm broad. . . . . : 2. P. fastuosa.

Sepals ca. 3 cm long, primary bract sheaths
longer than wide (C), 6.0-6.5 cm long by
4.0-4.5 cm broad. :

l. P. vestita.
3. Floral bracts nitid, not éull, primary bracts
small relative to flowers and exceeded by

the calyx or petals.

5. Inflorescence 3-5 cm long, densely globose,

‘pseudosimple. . . . . : 3. P. eryngioides.

5. Inflorescence at least 20 em long and ob-~-

viously compound. . . : 4. P. parvifiora.

Primary bracts with margins entire (BB), or
at least appearing entire to the naked eye
(not applying to the scape-bracts), if in-
florescence is simple then fhe floral bracts
with margins entire.

6. Indumentum of the inflorescence of long
hairs, villous (D)., lanate or flocculous,
rubbing off easily, not adhering tightly
to the surface, trichomes stellate.

7. Plant height, including scape and in-
florescence less than 50 cm, flowers
_ few,

scape diameter with scape-bracts

nearly as great as inflorescence
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7.

8.
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diameter. . . . . . : 5. P. pycmaea.
Plant height, much exceeding 50 cm,
often 1l-2 meters or more, scape-diameter
much less than that of the inflorescence.

Leaf blade just below éach marginal
spine conspicuously dark spotted (E),
scape and inflorescence 60-100 cm, pri-
mary bracts flexible, the apices not
reflexed . . . . . : 6. P. maculata.
Leaf blade just below each marginal
spine not conspicuously dark spotted
(EE) , scape and inflorescence more than
1.5 m, primary bracts coriaceous or
flexible and papery when dry and the

apices reflexed.

9. Floral bracts coriaceous, 2.0-2.5 cm

long, sepals ca. 3.5 cm long, scape-
bracts imbricate below only, not at
.all oxr scarcely so near the inflores-

cence base . . . . . : 9. P. lanata.

9. Floral bracts papery in texture, 3 cm

or more long, sepals to 2.8 cm long.
1l0. Leaves 20-35 cm long, spines, narrow,
base of spine 2-3 mm broad or less,
sepal margins crenulate, floral bracts

4.0-5.0 em. . . : 8. P. clava-herculis.
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10. Leaves 60-100 cm long, spines with
broad base, 5-7 mm wide, sepal mar-
gins not crenulate, floral bracts

3.0-4.0cm. . . . : 7. P. hamata.

6. Indumentum of the inflorescence of short,

usually stiff hairs (DD), not villous,

DD adhering tightly to the surface, reddish
in color.
1l1l. Inflorescence nodding, leaves less
than 2.0 cm wide, 15-30 cm long,
 leaf-blade marginal, spines slender,
less than 3 mm long . . . . . . .
e « ¢ = o o« + « &« + o 3 10. P. nutans.
11. Inflorescence not distinctly nodding,
leaves 2 cm wide or more, 35-60 cm
long, spines not slender, and mostly
more than 3 mm loﬁg e e e e e e .
e e e e s e o 3 ll.ng, glomerifera.
l. Inflorescence lax, not densely flowered, globose
(aa), if compound then having definite branches
which are at least 2 cm apart; if simple, flowers

at least 6 mm apart.

Y

igﬁ;y 12, Flowers less than 1 cm distant (i.e.

3 those directly above and below one
"\“M/\ |
/72@<:\ another), sessil or if pedicellate

o Al

then the pedicel hidden by the
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imbricate floral braéts.

13. Spikes 2.5-3.0 cm broad, plant

not more than 1 m tall, inflores-—

cence densely lanate, indumentum

a

rubbing off easily, the floral
bracts reddish brown, nitid when

dry and in vivo . . . . . . . .

: 4. P. parviflora.

13. Spikes at least 4 cm wide, plant

at least 1.5 cem tall, inflores-
cence appressed-dense-lepidote,
the indumentum not rubbing off

easily, floral bracts dull . . .

e+ e o o o + .« ¢ 12. P. sodirocana.

12. FPlowers 1-2 cm distant (i.e. those

directly above and below one

another), pedicels often very con-

spicuous.

i14. Sepals with apex rounded (F), NOT

acute or dentate, 1.5-2.6 cm long,
if longer, then inflorescence
simple and floral bracts not ex-
ceeding 9 mm in length.
1l5. Floral bracts 1.7 cm or more
long, reflexed, exceeding the

pedicels, no transverse fold
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. . . . :13. P. pichinchae.

1l5. Floral bracts 1.5 cm or less
in length, not reflexed, having
a transverse fold.

16. Indumentum of.ﬁhe inflorescence
ferruginous, dense, floral
bracts 12-14 mm long . . . . .
e e o .« . = 14. P. roseana.

16. Indumentum of thé inflorescence
cinereous lepidote, subglabrous
in fruit, floral bracts 0.6-1.0
cm long.

1l7. Sepals to 2 cm long, capsules
to 2 em. ... : 15. P. westii.

1l7. Sepals ca. 3.0 cm lon;, capsule
to 3.0 cm and inflorescence
simple. . .‘. : 16. P. obconica.

l4. Sepals with apex acute or atten-

uate and dentate or retuse (FF),

2.5 cm or more long.

c -
F" . ) 18. Flowers erect and sessile or
subsessile . . . . . . . . .

e« « « . 2z 17. P. thomasiana.

18. Flowers spreading and defi-
nitely pedicellate.

19. Floral bracts C.5=1.0 cm
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long, if longer still not
reaching the calyx base

« « - = 18. P. aequatorialis.

Floral bracts at least to
2.2 cm longﬂwith attenuate
apices which always reach
at least the base of the

calyx . . . . . . = 19. B.

aequatorialis wvar. albiflora.
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1. PUYA VESTITA André&, 1888 (ﬁnumeration Bromél.) p. 5;

André&, 1889, p. 37, pl. 12b; Smith, 1957, p. 1l8.
PLANT poorly known as a whole; INFLORESCENCE bipinnate,

cense, densely lanate; PRIMARY BRACTS 0.6-1.0 cm long, with
serrate margins,.4.0-4.5'cm wide, acuminatexaééx; FLORAL
BRACTS 3.0-3.5 cm long by ca. 1.3 cm wide, densely woolly on
outer surface; SEPALS ca. 3.0 cm long, apex broad-acute,
dehsely woolly on abaxial surface; FLOWER ca. 4.5 cm long,
petals twisted after anthesis; distance between flowers ca.
3-6 mm.

MATERIAL EXAMINED: André 3739 (K, TYPE; US, photo) Mt.

Corazon, Prov. Pichincha, ca. 3300 m, June 1876.

COLOMBIA.
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2. PUYA FASTUOSA Mez, 1906 (Fedde Repert, Nov. Spec. vol. 3)

p. 12; Mez, 1935, p. 302.
FIG. 1

PLANT ?.0—3.0 m tall including inflorescence by ca. 2 m
in diameter; terfestrial; LEAVES 40-60 cm léné, blades 2.5~
3.0 cm wide, flat, texture pliable to subcoriaceous, spiny-
margined throughout the blade, si1Very-green, narrowly tri-
angular, glabrous above, densely lepidote bélow, erect to
spreading, spines 6-8 mm long; SCAPE erect, 2.5-3.0 cm in
diameter; SCAPE-BRACTS 10-12 cm by 1 cm, not imbricate,
ieflexed: INFLORESCENCE ca. 40-45 c¢cm long by 10~12 cm in
diameter, erect, cylindric to thyrsoid, brown woolly, bipin-
nate, dense; PRIMARY BRACTS 4.0-4.5 cm long, a few up to 8 cm
long including the long acuminate apex, by 5.0-5.5 cm broad,
erect, black when dry, rotund, serrate, densely brown woolly
toward the base; SPIKES 3.0-8.0 cm long by ca. 2 cm wide,
fasciculate; FLORAL BRACTS 3.0-3.5 cm long by 1.0-1.5 cm wide,
erect, elliptic=-obovate, densely brown wooly, soon turning
glabrous, margins serrulate, scarcely nerved, papery; SEPALS
to 2.0 cm long by ca. 1.0-1.3 cm wide, apex rotund to sub-
rotund, elliptic; PETALS exceeding the sepals by ca. 1.7'cm,
distance between flowers less than 2 mm.

MATERIAL EXAMINED: AJG 1103 (US) paramo, very common,
. km 63, Ambaté—Cuenca, Prov. Tungurahua, 3350 m, 8 August
1965, in bud.

TYPE: Weberbauer 4069 (B) not seen.
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3. DPUYA ERYNGIOIDES André, 1888 (Enumeration Bromél.) p. 5;

André, 1889, p. 32; rl. 10; Mez, 1934, p. 304-305, fig. 72.
PLANT 30-40 cm tall by 20-25 cm in diameter including

inflorescence, growing in clumps; LEAVES 14-20 cm long, blades
0.8-1.5 cm wide,lslightly inﬁolute, spiny tﬂf&ughout, nar-
rowly triangular, apex attenuate, coriaceous, nearly glabrous;
SCAPE to 38 am long by ca. 4 mm in diameter, erect; SCAPE-
BRACTS 1.0-8.0 cm, imbricate, green, erect to spreading, mar-
gins serrate; INFLORESCENCE 3.0-4.5 cm long by ca. 3.0-5.0 cm
in diameter, dense, grossly appearing simple, actually bipin-
nate, erect, globose, subglabrous; PRIMARY BRACTS 1.3-1.5 cm
iong by 7-9 mm wide, erect, ovate, glabrous, margins serrate,
apices acuminate; FLORAL BRACTS 5-7 mm long by 4-6 mm wide,
margins entire, surface shiny, apex acute, coriaceous,
ecarinate, strongly nerved, lepidote within; SEPALS 1.0-1.5
cm long by 5.0-8.0 mm wide, apex acute, ovate, ecarinate,
strongly nerved; CAPSULE 1.0-1l.4 cm long by ca; © mm wide,
about 3 flowers per fascicle, distance between flowers lessl
than 2 mm.

MATERIAL EXAMINED: André& 4542 (K, TYPE; US, photo) be-

tween Riobamba and L.oja, Prov. Azuay, 2800 m, August 1876;

Fosberq & Giler 23124 (US) the divide between Quebrada Jipiru

and the east fork of the Rio Zamora 4° S; 79° 6' W, Prov.

Loja, 2700 m, 19 February 1945; Espinosa E 1029 (GH) Horta-

Nague, "together with others these are the dominants of the

altitude," Prov. Loja, 3100-3800 m, 9 November 1946.
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4. PUYA PARVIFLORA L. B. Smith, 1949 (Contrb. U. S. Nat.
Herb. vol. 29) p. 3l6, fig. 36.
FIG. 2
" PLANT 50-100 cm tall by ca. 50 cm in diameter, ter-
restrial, undergfound stem 2.0-6.0 cm in diéméfer, very
tough; LEAVES to 45 cm long, blades 2.2 cm wide, pale green,
flat, narrowly triangular, margins with spines throughout,
spines 3-4 mm, blade densely lepidote above, apparently
glabrous below; sheath 3.0 cm by 3.5 cm wide, castaneous;
SCAPE ca. 1.1 cm in diameter, rust-red, curved; SCAPE-BRACTS
imbricate, serrate margins, 3.5-18 cm iong by 1.4 cm wide,
red, erect, not strict; INFLORESCENCE 20-70 cm long by
8.0-18 cm in diameterxr, bipinnate, lax, red, ellipsoid,
whité-flocculose, having ca. 18 spikes; PRIMARY BRACTS 3.0-
4.5 by 2-3 cm, red, apex attenuaté, margins minutely ser-
rulate, ovate, glabrous; SPIKES 5.0-13 cm long by 3.0 cm
wide spreading, stipe 7-8 mm long, no sterile bracts; FLORAL
BRACTS 2.0~-2.4 cm long by 1.4 cm wide, shiny, apex attenuate,
glabrous within, papery, ecarinate, slightly nerwved; SEPALS
1.8-2.1 cm long by 4 mm wide, erect, ovate, flocculose,
coriaceous, apex acute to retuse, ecarinate; PETALS 25 mm
long, green to blue-green; distance between flowers 2 mm or
less; fruit not known; in flower July and August.

MATERIAL EXAMINED: Espinosa E-2052 (US, TYPZE) north of

Zaruma, Hacienda Ambocas, Prov. El Oro, 2200-2500 m, 30

August 1947; Harling 5724 (US) road from Loja to Catamayo
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"stem creeping, ca..0.5 m long with scales, 5.0-6.0 cm in

diameter," Prov. Loja, 2500 m, 9 July 1959; AJG 1134 (US) km

4 Loja-Zamora, common locally, growing at roadside on nearly

bare slope, soil of clay-like consistency, plants 0.5-1.0
meter apart from each other but connected bj very tough

underground stem, Prov. Loja, 2150 m, 1l August 1965.
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5. PUYA PYGMAEA L. B. Smith, 1952 (Memoirs N. ¥. Bot. Gard.

vol. 8, no. 1) pp. 27, 28, fig. 1, g-i.

PLANT ca. 30 cm tall with shallow root system, ca. 14
cm in diameter, plants solitary, scattered, h;gh paramo;
LEAVES ca. 20 cm iong,blades 1.3 om wide, na¥rowly tri-
angular, minutely spiny throughout the blade, glabrous and
shiny above, dense-lepidote below, leaves mostly erect, sub-
coriaceous, sheath ovate, pale straw colored when dry; SCAPE
ca. 28 cm long including inflorescence, by 5-7 mm in diam-—
eter, erect; SCAPE-BRACTS 4.0-9.0 cm long by 2.3 cm wide,
erect, foliaceous and totally imbricate; INFLORESCENCE 3.5-
5.5 em long by 3.0-3.5 cm in diameter, erect, dense-appearing
although the flowers are ca. 6 mm apart, grey flocculose,
simple; FLORAL BRACTS 2.9-3.1 cm long by 1.1-1.4 cm wide,
ovate—elliptic, papery, ecarinate, strongly nerved, glabrous
within, reddish, apex acute; SEPALS 1.6-1.8 cm long by 0.7-
0.2 cm wide, erect, free, ovate-elliptic, écarinate, apex
obtuse, strongly nerved, glabrous within, densely grey floc-
culose without, the indumentum remaining throughout capsule
maturity, flowers 2.0-3.0 cm long, petals exceeding calyx by
ca. 1.5 cm; CAPSULE 1.7 by 1.5 cm long, seeds winged, 3.2 mm
across, distance between flowers ca. 6 mm; in f£lower March,
in f£ruit by August.

MATERTAL EXAMINED: Camp E-2236 (US, TYPE) Piramo de

Tenajillas, 30-50 km south of Cuenca, 3700-4000 m, Prov. Azuay,

17 March 1945; AJG 1114 (US) on pebbly slope, plants scattered
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but abundént, however only one found in maturiﬁy, the others
purely vegétative, air temperature at 1530 hrs@, l0°c, soil
temperature at 5 cm depth same time, 10°C, km 48, Cuenca-

Loja, Prov. Azuay, 3300 m, 9 August 1965,
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6. PUYA MACULATA L. B. Smith, 1952 (Memoirs N.iY. Bot. Gard.

vol. 8, no. 1) pp. 25-26, fig. 1, a-d.

PLANT to 1 m tall, terrestrial; LEAVES 25-45 cm long,
blades ca. 2.6 cm, narrowly triangular, spiny throughout,
spines 0.7-1.0 cﬁ long by 5 mm broad at the‘bése, dark brown
and the portion of the leaf blade just subtending each spine
also dark brown, apparently blade glabrous on both surfaces,
sheath ca. 4.5 cm long by 4.0 cm wide, dark brown nitid
above, concolorous with blade below, elliptic; SCAPE 60-100
cm long including inflorescence, by 1.0-1.2 cm in diameter;
SCAPE-BRACTS 8.0-13 cm long by 2.5 cm wide, erect not strict,
imbricate throughout, not serrate above, foliaceous and ser-
ratge below; INFLORESCENCE 10-15 cm long by 6.0 cm in diam-
eter, club . shaped, moderately dense-pale-brown - tomentose,
bipinnate, dense; PRIMARY BRACTS 3.0-5.0 cm long by 1.5-2.8
cm wide, erect, triangular, SPIKES ca. 5.0 cm long, fascicu-
late, erect; FLORAL BRACTS ca. 3.0 cm by 1.1 cm, erect,
ovate, apex acute to acuminate, texture papery, moderately
nerved, ecarinate; SEPALS ca. 1.8 cm long by 6 mm wide, erect,
dark brown when dry, oblong, curving to side, apex retuse or
tridentate, glabrous; PETALS 3.1-3.3 cm long by 1 cm wide,
erect, dark blue, none of the petals twisted; OVARY superior,
some with separate carpels; FRUIT a capsule, distance between
flowefs less than 3 mm; in flower by March.

MATERIAL EXAMINED: Camp E-4882 (US, TYPE) trail between

Sevilla de.Oro and Mendez, Prov. Azuay, 3800-4000 m, 17 March

1945.
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7. PUYA HAMATA L. B. Smith, 1949 (Contrb. U. S. Nat. Herb.

vol. 29) p. 314, fig. 35; Smith, 1957, pp. 26-27, fig. 1lO.
PLANT 2.0-4.0 m tall including inflorescence, in northern

Ecuador in association with Espeletia; LEAVES 70-100 cm long,
blades ca. 2.5-3.5 cm wide, coriaceous, with‘very dark curv-
ing spines these to 1.0 cm long and curving forward or back
and broad-based, apparently glabrous above and finelg ap-
pressed lepidote below:; SCAéE ca. 2.0 cm in diameter, erect:;
SCAPE-BRACTS 14-16 cm long by 3.5-4.0 cm wide, imbricate
throughout, with serrate margins, erect; INFLORESCENCE to 80
cm long by 20 cm in diameter, dense, globose-cylindric, bipin-
nate, white-lanate; PRIMARY BRACTS 4.5-7.0 cm long or more
by 2.0-5.0 cm wide, margins entire; SPIKES fasciculate, 5.0
cm long by ca. 5.0 cm wide, sessile, erect to spreading, ca.
1.5 cm apart; FLORAL BRACTS 3.0-3.8 cm long by 2.0-3.0 cm
wide, ovate, papery, apex attenuate, ecarinate, not nerved,
glabrous within; SEPALS 2.2-2.5 cm long by.0.7-l.2 cm wide,
free, ovate, apex acute to subacute, papery, ecarinate, gla-
brous within densely lanate without; PETALS 3.5-4.0 cm long
by 0.9-1.1 cm wide, not lobed strongly, naked, blue, erect,
pedicels 1-4 mm long; OVARY superior, 1l.2-1.5 cm long by 0.5
¢m in diameter; STAMENS included, one series 1 mm shorter
than the petals the other series 4-6 mm shorter than the
petals, distance between flowers 2-3 mm.

MATERIAL EXAMINED: Hitchcock 20915 (US) paramo, 19 km

west of Tulcaf, Prov. Carchi, 3300 m, 10 August 1923; Rose,
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Pachano & Rose 23023 (US) near Nabdn, Prov. Azuay, 25

September 1918; Rose & Rose 22778 (US) near Azogues, Prov.

caflar, just below the paramo, 16-17 September 1918; Wiggins
10648 (GH) margins of the paramo and in the piramo along
road from Tulcah to El1 Pun, Prov. Carchi, 3500-4000 m, 18

August 1944; Drew E-483 (US) péramo, northeast of Tulcahn,

along highway to El1 Pun, Prov. Carchi, 3800 m, 18 August

1944 ;: Asplund 7118 (US) Paramo del Angel, Prov. Carchi, 3400

m, 21 June 1939; Camp E—-2082 (US) Paramo de Tinajillas and

surrounding area, 30-40 km south of Cuenca, Prov. Azuay,

3300-3500 m, 7 March 1945; Foster 2604 (US) km 42, Cuenca-Qfa,

"plant solitary.," Prov. Loja, 4200 m, 4 December 1948, in

fruit; Rauh & Hirsch E 224 (US) Paramo del Angel, growing

with Espeletia, Prov. Carchi, 4100 m, 7 September 1954;

Asplund 16997 (US) Paramo del Angel, Prov. Carchi, 3400 m,

22 July 1955.

COLOMBIA.
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8. PUYA CLAVA-HERCULES Mez and Sodiro, in Mez, 19204 (Bull.

Herb. Boiss. series 2, vol. 4) p. 863; Mez, 1935, p. 307.
FIG. 3
PLANT 1.5-3.0 m tall including inflorescence, terres-

trial; SCAPE cé. 1.5 cm in diameter, erecé;}SCAPE—BRACTS to
12 cm long by 2.0-2.5 cm wide; LEAVES 20-30 cm long, blades
2.0-3.0 em, spiny throughout the margin, spines, 5-9 mm
long, dark; INFLORESCENCE 12-16 cm long by 6.0-12.0 cm in
diameter, bipinnate, club-shaped, dense, tomentose, tan to
brown; SPIKES 2.5-7.0 cm long by 3.0-4.0 cm wide, nearly
erect, fasciculate, spikes ca. 2.5 cm apart; PRIMARY
BRACTS 9.0-12.0 cm long by 3.0-4.0 cm wide, erect but apex
reflexed at least in part, margins entire; FLORAL BRACTS
ca. 4.0-5.0 cm long by 8 mm to 1.5 cm wide, ovate to ovate-
linear, densely woolly lepidote, papery, slightly nerved,
apex attenuate, ecarinate; SEPALS 1.8-2.5 cm long by 5.0- -
8.0 mm wide, ovate, apex acute to attenuéte, densely to-
mentose, ecarinate, nerved; PETALS 3.5-4.0 cm by ca. 6 nmm,
bluish; OVARY more than 1/2 superior, stamens included;
CAPSULE 2.3-2.8 cm long by ca. 2 cm in diameter; seeds
winged, triangular, 5 by 4 mm; distance between flowers
less than 2 mm.

MATERIAL EXAMINED: Sodiro P-3 (B, TYPE; US, photo)

near Montafia Huamavi, Prov. Pichincha; September 1900;

Barclay Q,Pedfd Juajibioy 8665 (US) near Paramo de Pato-

cocha between Gualacéo and Limdn, Prov. Azuay, 3500 m,
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6-~7 August 1959; Drew & Wiggins 26 (US) "dominant in a

Blechnum-Puya association, covering the floor of a once

glaciated wvalley, probably burned over in the past," north
slopes of Volcadn de Cayambe, Prov. Imbabura, 4000-4500 m,

14 July 1944; Rauh E-130 (US) paramo, Prov. Imbabura,

4000-4200 m, 5 May 1957.

CCLOMBIA.
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9. PUYA IANATA (H.B.K.) Schult., 1830 (Systema Veg. Roemer

& Schult. vol. 7) pp. 1233-1234.
FIG. 4

PLANT ca. 3 m tall, terrestrial; LEAVES 45-75 cm long,
blades 2.5-3.5 cﬁ wide, narrowly triangular;ta linear, with
margins spiny throughout, reflexed, white-lepidote below;
SHEATHS dark brown, orbicular; SCAPE at least 130 cm long by
ca. 1.3 cm in diameter, erect; SCAPE-BRACTS ca. 4.0 cm long
by 1.5 cm wide, margins serrate, not at all imbricate above,
imbricate below, erect to spreading; INFLORESCENCE ca. 20-30
cm long by 4.0-8.0 cm in diameter, cylindrical, simple,
moderately lepidote, dense, having ca. 80 flowers or more,
flowers pedicellate, pedicels ca. 1.5 cm long and triangular
in outline to obconical; FLORAL BRACTS 2.0-2.5 cm long by ca.
1.4 om wide, spreading, ovate, tomentose, glabrous inside,
coriaceous, apex acute to attenuate, ecarinate, not nerved,
margins light colored, remainder dark when'dry; SEPALS 2.5-
3.5 cm long by ca. 1.2 cm wide, spreading, ovate, tomentose,
glabrous within, apex attenuate to retuse, very inconspicuously
carinate, not nerwved, coriaceous{ PETALS 3.0-3.5 cm long,
light green; distance between flowers less than 2 mm; in
flower June, July, in capsule September - December.

MATERIAL EXAMINED: Humbolt & Bonpland 3713 (P, TYPE; US,

photo; B, ISOTYPE; US, photo) Peru; Rose & Rose 22801 (US)

vicinity of Azogues, Prov. Caflar, 17 September 1918; Acosta

Solis 7803 (US) near Las Chinchas, Prov. Loja, 2260 m, 12
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April 1944; Espinosa E-1615 (US) "dominant in the region,”

between San Pedro and Las Chinchas, 50 km west of Loja,

1600~2000 m, 11 July 1947; Foster 2606 (US) km 0-100 Cuenca-

Loja, Ofia valley, Prov. Azuay, 3 December 1948; AJG 1116 (US)
valley of Rio Oﬁé, km 101 Cuencé-Loja, 2000‘m:‘Prov. Azuay,
very common on steep rocky slopes growing in clumps of indi-
viduals which are ca. 1/2 m apart, 9 Augustfl965.

PERU.



126
10. PUYA NUTANS L. B. Smith, 1952 (Memoirs N. ¥. Bot. Gard.
vol. 8) p. 27, fig. 1, e-£f.

PLANf 50~-80 cm tall, terrestrial, very abundant in the
phAramo; LEAVES 15-30 cm long, blades ca. 1.7 cm wide, with
spineslthroughout; massive base forming a thick stalk with
dld,still attached leaves, this base ca. 12 cm long by 12 cm
in diameter; SCAPE 1.0-1.5 cm in diameter, erect; SCAPE-
BRACTS mostly imbricate'throughout, 5.0-7.0 cm in diameter;
INFLORESCENCE simple, nodding, dense, densely red-lepidote,
with ca. 22 flowers; FLORAL BRACTS 3.5-4.0 cm long by 2.0-
3.0 cm wide, apex acute to acuminate, texture papery, having
dense reddish indumentum of short, sﬁiff hairs, which dis-
appears by capsule maturity, slightly nerved, ecarinate,
glabrous within; SEPALS 1.8-2.2 cm long by 1.8 cm wide,
erect, dark red-brown when dry, elliptic to obovate, densely
lepidote, indumenéum without is retained through capsule-
maturity, coriaceous, glabrous within, apex obtuse, surface
rugose, not much nerved; PETALS 4.0-4.5 cm long, exceeding
the calyx by 1.8 cm at anthesis, green, pedicels ca. 5 mm
long, distance between flowers 2-3 mm or less; in flower in
March, in fruit around December.

MATERIAL EXAMINED: Camp E—-2291 (US) Paramo de Tinajillas,

30-50 km south of Cuenca, 3800-4000 m, Prov. Azuay, very

abundant, few plants in flower, 17 March 1945; Foster 2607

(US) rocky slopes, road from Cuenca to Ofia, Prov. Azuay,

4000-4200 m, 3 December 1948.
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1l. PUYA GLOMERIFERA Mez & Sodiro, 1904 (Bull. Herk. Boiss.

series 2, vol. 4) p. 630; Mez, 1935, pp. 299-300; Smith,

1964, p. 475, fig. 2.

Puya asplundii L. B. Smith, 1959 (Phytologia wvol. 6,

no. 8) pp. 439-440, pl. 2, figs. 14, 15.
FIG. 5

PLANT 2.0-3.0 m or more in height including inflorescence,
terrestrial, growing in clumps of many indi?iduals; LEAVES 40-
60 cm long, bl@des 2.5-3.5 cm wide, linear to narrowly tri-
angular, apparéntly glabrous above, densely appressed white
lepidote below, margins spiny throughout, spines 4-7 mm long,
base of spine 5-7 mm wide; SCAPE 1.5-1.9 cm in diameter,
erect; SCAPE-BRACTS ca. 8.0-10 cm by 2.0-3.0 cm wide at the
sheath and the blade 4-8 mm wide, imbricate, margins serrate;
INFLORESCENCE ca, 20-30 cm long by ca. 10-14 cm in diameter,
deﬁse, rhachis completely hidden, distance between branches
ca. 1.0-1.5 cm, bipinnate, globose, dense reddish brown
tomentum, indumentum loose; PRIMARY BRACTS 3.0-5.0 cm long
by 3.0-4.0 cm wide, spreading to reflexed, apex acute to
acuminate, ovate to orbicular, densely lepidote, subcoria-
ceous, margins entire or very minutely serrate and not obvi-
ous to naked eye; SPIKES 3.0-6.0 cm long by 3.5-4.5 cm wide,

erect to spreading, sessile, having 6 to 9 flowers, fascicu-
late; FLORAL BRACTS 2.0-3.0 cm long by ca. 1.5-2.4 cm wide,
obovate, éapery, glabrous within, densely brown tomentose
without, the tomentum soon falling toward the apices, apex

acute to apiculate, ecarinate; SEPALS 2.0-2.5 cm long by
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1.0-1.3 cm‘wide, coriaceous, apex obtuse, obovate, erect,
glabrous wi“™in, ecarinate, deﬁsely tomentoselWithout;
PETALS 3.5-4.0 cm long, blue to blue-green, flowers sessile;
OVARY ca. 10 mm long by 3~4 mm in diameter, nearly totally
superioxr; CAPSULE ca. 2.0 cm by 1.8 cm, seeds 1nclud1ng wing
4 x 4 mm, distance between flowers less than 2 mm.

MATERIALS EXAMINED: Sodiro P/2 (B, TYPE; US, photo) Prov.

Pichincha, no date:; Hitchcock 21646 (US) between Ofa and

Cuenca, Prov. Azuay, 2700-3300 m, 9-10 September.l1l923;

Hitchcock 21675 (US) between Cuenca and Huigra, 2700-3000 m,

Prov. Azuay, 1l2-13 September 1923; Firmin 280 (US) near water-

fall of Batén-Guipulo, Prov. Pichincha, 2800 m, 15 November

1927; Firmin 412 (US) Cruz Verde, in a quebrada, Prov.

Pichincha, est. 3000 m, 12 January 1928; Penland & Summers

74 (GH) along Rioc Pastaza near Banos, Prov. Tungurahua, 1740
m, March-August 1939; Benoist s. n. (P) no location, ca. 1931;

Camp E-2349 (US) péramo de Chasqui, Prov. Azuay, ca. 4000 m,

16 April 1945; Foster 2648 (US) between Quito and Santo

_Domingo, Prov. Pichincha, ca. 4000 m, ca. 1948; Asplund 10093
{(US) mnear Lloa, Prov. Pichincha, ca. 3000 m, date (?); Asplund
20222 (Us, TYPE of P. asplundii L. B. Smith) rocky slope,
Cuicocha, Prov. Imbabura, 3150 m, 10 April 1956; AJG 1097 (US)
cleared land, very common, near cultivated fields, km 50,
Ambato-Baflos, Prov. Tungurahua, 2000 m, 7 August 1965.

I am reducing P. asplundii to taxonomic synonomy

with P. glomerifera Mez and Sodiro for the following
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reasons: Smith (1964) distinguished these two entities in his

key by the relative sizes of the floral bracts and the sepals,

2. qlomeriféra falling under the lead, "floral bracts nearly

equaling to or exceeding the sepals" and P. asplundii falling
under the lead "fioral bracts exceeded by Eﬂé.;epals."
Examination of the foregoing listed specimené indicates that
the relative lengths of the sepals and floral bracts is vari-
able within the same indiwvidual. Additionélly, while the

type description of P. glomerifera states that the primary

bracts are minutely serrulate, examination of the type photo
showed them to be either entire or so minutely serrulate as
not to evidence the serrulations. The type specimen of P.
asplundii has the primary bracts strictly entire. However,

Hitchcock 21675, a collection from between Huigra and Cuenca

in the Ecuadorian southern Andes which fits P. asplundii
otherwise very well does have very minutely serrulate primary
bracts. Therefore, I am reducing P. asplundii to taxonomic

synonomy with P. glomerifera noting that the species is vari-

able as to margins of the primary bracts, the sepal size and

noting also that in maturity the pedicels may become apparent.
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x .
12. PUYA SODIROANA Mez, 1904 (Bull. Herb. Boiss. series 2,
vol. 4) pp. 630-631l; Smith, 1964, p. 473.

PUYA GUMMIFERA Mez & Sodiro, 1904 (Bull. Herb. Boiss.

series 2, vol. 4) p. 863; Mez, 1935, p. 300; Smith, 1964,
p. 463. | ‘

PLANT 2-3 mm tall including inflorescence, terrestrial;
LEAVES 60-100 cm long, blades 3.0-4.0 cm wide, narrowly tri-
angular to lingar, margins spiny throughout, with spines
spreading, 6-8 mm long and ca. 2.0—3.0 cm apart, apparently
glabrous both‘surfaces, but actually covered by membrane of
coalesced scales on upper surface, sheath orbicular, con-
spicuous; SCAPE ca. 3.0 cm in diameter: SCAPE~BRACTS 6.0-9.0
cm long by 1.0 cm wide, not imbricate; INFLORESCENCE 14-16
cm in diameter, lax, bipinnate, slightly lepidote, globose
or short cylindric in shape, distance between strobilate
spikes to 2.5 cm; éRIMARY BRACTS 3.0-5.0 cm long by 2.2-2.6
cnm wide, apex attenuate, spreading, marginé serrulate, sub-
glabrous; SPIKES 7.0-8.0 cm long by 4.5 cm wide, spreading,
ovate, ca. 20 flowers per spike, sterile stipe 0.6-1.8 cm,
no sterile bracts; FLORAL BRACTS 10~14 mm long by 12-14 mm
wide, erect, orbicular, obviously nerved, ecarinate, apex
acute to acuminate, papery, glabrous within; SEPALS 2.0-2.5
cam long by 0.9-1.1 cm wide, erect, elliptic-obovate, apex
shortly mucronalate or obtuse, coriaceous, ecarinate, free,
strongly nerved, PETALS 4.0-4.5 cm long by 1.2-1.5 cm wide,

naked, yellow to yellow-green, flowers sessile; OVARY about
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1/2 superior, style more than 2 times ovary length, stigma
tripartite, in some flowers exceeding the stamens in others
not exceeding the stamens, anthers included within the -

corolla by 12 mm, distancé between the flowers less than 2

mm; in flower in March, in fruit by December .

MATERIAL EXAMINED: Sodiro P-4 in part (B, TYPE of P.

gummifera; US, photo) Ecuador, no date, no locality but

probably Prov. Pichincha; Sodiro P-5 (B, TYPE of P. sodiroana;

UGS, photo) near Paluguillo, Prov. Pichincha, est. 3000 m;

Camp 2202 (US) along the Rio Cumbe, 25-30 km south of Cuenca,

rov. Azuay, 3000-3400 m, 17 March 1945; Camp E 5198 (US)

quebrada leading into the Rio Collay, 3-8 m north of Sevilla
de Oro, Prov; Azuay, 2200-2800 m, 3 September 1945; Foster
2605 (UsS) km 28-35 Cuenca-Oinia, Prov. Azuay, 2000 m, 3 December
1945.

I am reducing Puya gummifera to taxoncmic synonomy with

P. sodircana for the following reasons: These two entities
had been distinguished previously, by the length of the stipe
and by the length of the sepals. Examination of the type

photo of P. sodirocana indicates that the sepals rather than

being 40 mm long as stated in the type description, do not
exceed 2.6 cm at most. The spike stipes of the type speci-
mens of both these entities are 12-18 mm lonc. Therefore,

since it has been impossible to distinguish the two type

~specimens, Puya gummifera Mez has been reduced to synonomy

with P. sodirocana Mez & Sodiro.
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13. PUYA PICHINCHAE Mez & Sodiro, 1904 (Bull. Herb. Boiss.

series 2, vol. 4) pp. 633-634.

PLANT poorly known as a whole; LEAVES 40-50 cm long,
blades 2.5-3.0 cm wide, narrowly triangular to linear, mar-
ginal spines disﬁant, curving, up to 6-7 mm iong;'SCAPE at
ieast 1.6 cm in diameter; SCAPE-BRACTS imbricate; INFLORES-
CENCE 5u -70 cm long by 10-~15 cm wide, bipinnate; PRIMARY
BRACTS 4.0-6.0 cm apart, ovate—-elliptic, with serrate mar-
gins, much shérter than the spikes; SPIKES 10-15 cm long by
5.0-7.0 cm yide, suberect to spreading, ca. 20-30 flowers
per spike; FLORAL BRACTS 1.8-2.1 cm long by 1 cm wide, re-
flexed, apex acute to attenuate, ecarinate; SEPALS 2.1-2.6
cm long by 0.7-1.0 cm wide, erect, frée, apex obtuse,
ecarinate; flowers ca. 4 cm long, petals twisted, ovary
superior, pedicels of flpwers 8-9 mm long, distance between

fiowers 9-10 mm or more.

MATERIAL EXAMINED: Sodiro P-4 in part (B, TYPE; US,

photo) near Paluguillo, Prov. Pichincha, no date.
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14. PUYA ROSEANA L. B. Smith, 1961 (Phytologia vol. 7) p. 421,

pl. 1, fig. 13.

PLANT as a whole poorly known; INFLORESCENCE bipinnate,
lax, densely reddish lepidote; PRIMARY BRACTS less than 4 cm
long:; SPIKES ca..15 cm long by 5.0 cm wide,‘wi£h stipe ca.
4.0 cm long; FLORAL BRACTS 1.0-l4 cm long by 0.8-1.0 cm wide,
spreading, red, ovate, densely red-lepidote, papery to sub-
coriaceous, glabrous within, densely lepidote without, apex
acute, ecarinate, not obwviously nerved, pedicels ca., 0.7-
1.0 em long; SEPALS 1.8-2.0 cm long by 1.0 cm wide, erect,
free, apex obtuse to retuse, coriaceous, glabrous within,
ecarinate, not conspicuously nerved; CAPSULE 1.5-1.8 cm long
by 1.5~-1.6 cm wide, distance between flowers 6-9 mm. The
distinguishing character of this species is the very defi-
nitely rust-red indumentum, which is retained on the inflores-
cence through capsule maturity.

MATERTAL, EXAMINED: Rose & Rose 23210-a (US, TYPE)

Ecuador, no other habitat data available.
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15. PUYA WESTII L. B. Smith, 1961 (Phytologia wvol. 7) p. 421,

pl. 1, fig. 13.
FIG. 6
PIANT at least 2 m tall including inflorescence, ter-
restrial; LEAVES fo 50 om long, blades 2.0—213‘cm wide,
linear +to narrowly triangular, very stiff-coriaceous, blade
spiny throughout, with dark or reddish-orange spines, gla-
brous above, densely pale lepidote below, erect to spreading;
SCAPE ca. 2 m iong by 2.0 cm in diameter, dark when dry;
SCAPE-BRACTS caducous early; INFLORESCENCE ca. 1 m long by
ca. 60 em in diameter, lawx, distance between branches ca.
2.0-4.0 cm, bipinnate,.elliptic, slightly curving, glabrous
to subglabrous; SPIKES 20-30 cm long by 4.0-6.0 cm wide,
spreading to ascending, elliptic'with 20-22 flowers per spike,
ca. 8-10 spikes, stipe ca. 7.0 cm long, no basal sterile
bracts, the spike's terminal 5-9 floral bracts are sterile
and forming an inconspicuous mass ca. 1.2 cm long by 0.5 cm
wide; FLORAL BRACTS 5-9 mm long by 7 mm wide, ovate, spread-
ing to reflexed, lepidote without, glabrous within, a con-
spicuous lateral fold near the middle of the bract, coria-
ceous, apex broadly acute, margins not serrate, ecarinate;
SEPALS 1.5-1.8 cm long by 5-6 mm wide, erect, all free,
elliptic-oblong, nerved, apex obtuse, naked; PETALS ca. 3 cm
long, pedicels 0.9-1.1 cm, 2 mm wide at the base and brozden-
ing to 4-5 just below the flower; OVARY almost totally supe-—

rior; CAPSULE 1.5-1.7 cm long by 1l.3-1.5 cm in diameter,
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seeds including wing 4 mm by 2 mm; distance between flowers
0.6-2.0 cm; in fruit by August.

MATERIAL EXAMINED: West 8353 (US, TYPE; US, photo) Peru

rocky slopes, near Huamachuco, Dept. Libertad, ca. 3400 m,
26 November 1936; AJG 1108 (US) moderately common, growing
in clumps of several individuals, in open, grassy, gently
sloping area near base of cliff; km 11, Cuenca-Loja, Prov.
Loja, 2600 m, 9 August 1965.

PERU.
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16. PUYA OBCONICA L. B. Smith, 1948 (Lloydia wvol. 11, no. 4)

pp. 306-307, fig. 5, a-c.

PLANT poorly known as a whole; LEAVES ca. 55 cm long,
blades 2.4 cm wide, lower surface densely appressed velvety
white-lepidote, uéper surface apparently gl%bféus, margins
spiny throughout, spines 4-6 mm long, some recurved, apex
attenuate; INFLORESCENCE ca. 1 m loné by 5.5-6.5 cm in diam-
eter, pedicels 1.5-2.0 cm long by 1.0-1.2 cm in diameter,
obconic, bipinnate, lax; FLORAL BRACTS 0.8-1.0 cm long
always much shprter than the pedicel and not conspicuous,
with tranversé fo1d; SEPALS 3.0 cm long by 0.9-1.1 cm wide,
coriaceous, apex obtuse; CAPSULE ca. 2.9 cm long by 2.5 cm

in diameter, in fruit in October.

MATERIAL EXAMINED: Steyermark 54806 (GH, TYPE; US, photo

and fragments) ca. 7 km south of Yangana, Nudo de Sabanilla,
4°, 36°' §; 7%9° 10' W, Prov. Loja, 2000-3000 m, 19 October
1943.
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17. PUY2Z THOMASIANA André, 1888 (ﬁnumeration Bromél.) p. 5:

André, 1889, pp. 34-35, pl. ll-4.
‘ FIG. 7

PLANT 2~4 m tall, terrestrial, ca. 1l m in diameter,
growing in large.loose clumps, open country; ﬁéAVES 60-100cm
long, blades 5.0-6.0 cm, yellow-green, flat, triangular,
{(apparently glabrous above, pale glaucous below), margins
with spines which are 3.0-6.0 mm long and turning mostly
forward throughout; SCAPE at least 1.5 cm in diameter,
slightly curved to erect-straight; SCAPE-BRACTS serrate mar-
gined; INFLOREéCENCE ca. 1.5 m long by 60 cm in diameter,
bipinnate, laxly branched, not at all dense, with ca. 33
branches, which are 15-40 cm long, branch stipes naked;
PRIMARY BRACTS ca. 3.5 cm long by 2.0 cm wide, spreading,
ovate, slightly tomentose, apex acuminate-attenuate, papery,
serrate margined; SPIKES 15-40 cm long by 4.0-6.0 cm wide,
spreading, linear, red, stipe to 6.5 cm, témentose, approxi-
mately 1.0-2.0 cm or more distant, an inconspicuous terminal
group of sterile bracts on the spikes, the group of bracts
ca. 1.0 cm long by 1.5 cm wide, very inconspicuous; FLORAL
BRACTS 1.2-1.5 cm long by l.4-1.7 cm wide, spreading, apex
acute, densely lepidote, ovate, slightly nerved, ecarinate,
apex papery but base stiff-coriaceous, margins entire;
FLOWERS subsessile; SEPALS 2.8-3.0 cm long by 8-10 mm wide,
free, densely lepidote, glabrous inside to subglabrous, apex

acute, ovate-oblong, stiff-coriaceous; PETALS 4.0-5.0 cm long
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by 1.0 cm wide, naked, twisted and green after anthesis,
free; STAMENS 4-5 mm exceeded by the petal blades, filaments
free from the petals; OVARY ca. 7 mm long by 3 mm in diam-
eter, trilobed, ovules winged; distance betWeen flowers ca.
5 mm; in flower, August. (NOTE: the ovary ié’partially infe-

rior, in AJG 1130.)

MATERIAL EXAMINED: André 3191 (K, TYPE; André drawing,

andré, 1889) Colombia, 1900 m, May 1886; AJG 1130 (US) sandy,
ashy soil, common, km 22 Catamayo-Loja, between the dwarf
forest and the Eéramo, 2000 m, Prov. Loja, 10 August 1965.

COLOMBIA,
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18. PUVA ARQUATORIALIS André, 1888 (Enumeration Bromél.)

p. 5; André, 1889, p. 37, pl. 12 a; smith, 1952, p. 25.
PLANT ca. 2 m tall including inflorescence, terres-—

trial; SCAPE ca. l.5 m long including inflorescence, scape
diameter 1.5 cﬁ: SCAPE-~BRACTS not knowng; ﬁEAVES to 50 cm
long, blades 1.0-2.0 cm wide, texture coriaceous, blade
margins armed with recurved spines throughout, apex at-
tenuate, pale green; INFLORESCENCE 20-50 cm long by 4.5-
5.5 cm in diameter, lax, bipinnate; SPIKES to 50 cm long
by 4.0-7.0 cm wide, having at least 26 flowers per spike,
stipe minimal, no sterile bracts; FLORAL BRACTS 0.5-2.2 cm
long by ca. 5 mm wide, triangular or with setaceous blades,
reflexed-spreading, subglabrous, margins entire, ecarinaté;
SEPALS 2.5-2.8 cm long by 0.7—§.9 cm wide, elliptic, gla-
brous, free, apex acute to retuse, stiffly coriaceous,
ecarinate, nerved, glabrous within; PETALS 4.5-5.0 cm long,
blades 8-9 mm wide, green, naked, pediceis 0.2~-1.5 cm long:;
OVARY superior, distance between flowers ca. 8 mn.

18. PUYA AEQUATORIALIS var. AEQUATORIALIS

Flower pedicels 2-6 mm long, floral bracts not exceed-
ing base of calyx, to 1.0 cm long.
FIG. 8

MATERIAL EXAMINED: André 3564 (K, TYPE; US, photo) on

rocks of deep narrow valley of Rio Chota, near eguatorial

line, Prov. Pichincha, 2080 m, ca. 1886; Rose, Pachano and

Rose 22954 (US) near Cumbe, Prov. Azuay, ca. 2600 m, 24 Sept.
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1918; Foster 2608 (US) rocky slopes, km 130 Cuenca-Ona-

Saraguro, Prov. Loja, 3000-3800 m, Dec. 1948; AJG 1084 (US)

near roadside, km 15 Quito-Otavalo, moderately'common,

Prov. Pichincha, ca. 2200 m, 6 Aug. 1965; Benoist 3915 (P)

Pifo, Prov. Pichincha, 19 Feb. 1936.

19. PUYA AEQUATORIALIS var. ALBIFLORA André&, 1888 (ﬁnumera-

tion Bromél.) p. 5; André, 1889, p. 36; Baker, 1889, p.
126. |
Flower pedicels 0.9-1.5 am long, floral bracts exceed-
ing base of éalyx, floral bracts to 2.2 ocm long, setaceous,
inflorescence nearly glabrous.

MATERIAL EXAMINED: Camp E~-2322 (US) rocky hillsides

and ravines, dry cliffs, wvalley of Rio Paute, between

Paute and Cuenca, Prov. Azuay, ca. 2200-3000 m, 1945.
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PITCAIRNIA

Pitcairnia L* Hérit., 1788 (Sert. Angl.) p. 7.

Plant often with flexible leaves and a pronounced midrib.
Leaves generally serrate at the sheath marg;ns or, when a
petiole is preseﬁt, along its margins. Inflorescence com-
pound or simple. Floral bracts always ecarinate. Often the
flowers supported by a slender pedicel. Petals conspicuous
(always more than 3.5 cm long at anthesis in Ecuadorian
species) sometimes tending toward zygomorphy. Stamens always
included within the corolla though usually nearly as long as
the petals. Seeds usually single—appehdaged at both ends.
Stomata usually in dense longitudinally oriented rows and
elliptic in surface view. Growing in Ecuador from near sea

level to 3000 m. -

KEY TO 'THE ECUADORIAN SPECIES OF PILITCAIRNIA

. Inflorescence compound (A)*..

2. Flowers NOT more than 5 per branch . . . .

1
%‘%%—

2. Flowers at least 10 per branch, usually more.

l. Pite. poortmanii.

A 3. FPlowers nodding on 4.0-6.0 cm long pedicels

e = o & o o & & o s+ o 2. Pite. ferruginea.

3. Flowers NOT nodding and pedicels less than

1.0 cm long.

* .
Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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4. Branch rhachis mostly glabrous, more than
1/2 of branch length with flowers, floral
bracts 0.4-1.0 cm long.
5. Leaf-blade 4.0-5.0 cm wide, petals 4.0-4.5
. N

cm long, sepals rounded . . . . . . . . .

e o » ® % o s « o e« e« 3 3. Pitc. lehmannii.

5. Leaf-blade to 2.5 cm wide, petals 3.5-4.0
cm long, sepals acute . « ¢ o« ¢ « o o « o

4. Pitc. devansavana.

4. Branch rhachis tomentose, 1/2 or less of
branch length with flowers, floral bracts

3-7 mm long . « .« . . : 5. Pitc. dendroidea.

1. Inflorescence.simple (a3) .
6. Leaf-blade width more than 4.0 cm, blade
elliptic (B), or lingulate.
7. Inflorescence less than 25 ocm long, leaf-
blade 4.0~10 cm wide. |
_8. Sepals and flowers not obscured by floral
bracts, leaf-blades ca. 10 cm broad, sepals

obtuse .« + <« . . . . 2 6. Pitec. elliptica.

8. Sepals and flowers mostly obscured by .
floral bracts.
9. Sepals 5.0-6.0 cm long, leaves homomorphic
(€), sepals acute=-attenuate . . . . . . .

e e o o » o o s s o £ 7. Pite. macranthera.

9. Sepals 2.5-3.5 cm long, leaves dimorphic (CC).
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10.
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Floral bracts with dark base and deciduous

along transverse line . . . . . . . .+ < < &

« « 3 9. Pitc. pulchella var. xanthopetalon.

Floral bracts NOT with dark base, NOT decid=-
uous along transverse line. . . . . . . . .

8. Pitc. pulchella var. pulchella.

7. Inflorescence more than 25 cm long, to 60 cm or

more,

leaf-blades to 25 cm wide.

1l. Floral bracts 5.0-6.0 cm long, sepals 3.0-4.5

cm

long. . . . . . . . 10. Pitc. brongartiana.

1ll. Floral bracts to é.O cm long, sepals ca. 5.0

cm

11. Pitc. arcuata.

long. . . &« ¢« ¢ ¢ + o + .

6. Leaf-blade less than 4.0 cm wide, or, if more,

then linear (BB), and ca. 1 m long or more.

1l2. Scape very short or apparently none.

13. Seeds naked, leaf-blades NOT deciduous . .

e « « <« <« . . : 12. Pitc. aphelandriflora.

13. Seeds appendaged, leaf-blades dimorphic, the

larger deciduous. . . . e e e e e e e

13. Pitc. heterophvlla.

l2. Scape apparent and seeds appendaged.

14.

15.

Sepals less than 1.2 cm long, inflorescence
more than 1.2 cm long.
Scape-bracts imbricate throughout, flowers
on drooping pedicels. . . . . . . . . . .

ld. Pitc. reflexiflora.
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15. Scape-bracts NOT .imbricate at least above,
inflorescence 20-50 cm long.

. l6. Petals 2.5 ecm long, sepals retuse.

l16. Pite. trianae var. retusa.

16.'Petals 3.5 cm long, sepals‘oﬁtuse.
1l7. Inflorescence ca. 6.0-7.0 cm in diameter,
scape-bracts densely imbricate and folia-
ceous below, only uppermost distant.

e« o« s « « 2 15. Pitec. trianae wvar. trianaec.

1l7. Inflorescence ca. 3.0 cm in diameter, scape-

bracts all distant. . .

17. Pitec. brevicalycina.

l4. Sepals more than 1.5 cm long.

e 18. Inflorescence dense (D), floral bracts all
ﬁ? imbricate.
il
;XQFZQ . 19. Floral bracts 4.5-8.5 cm long.
: /
: ;73.; 20. Floral bracts reflexed toward apex of each
D

bract, corolla white to green.

18. Pitec. brunnescens.

20. Floral bracts totally erect, corolla red or
orange.
21. Leaf-blades ca. 2.5 cm wide, petals ca. 4.0

cm long, sepals acute .

- . . - - - - - - -

e o * s+ e o o 2 19, Pitc. hitchcockiana.

21l. Leaf-blades to 6.0 cm or more wide, petals

7.0-8.0 cm long, sepals obtuse. .
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- - - - - - - o ' o - 20- Pitc. bakeri.
19. Floral bracts less than 4.0 ca long.
22. Pedicels 1.0-1.5 cm long, sepals 1.8 cm

long. . « « .« . 21, Pit¢. unilateralis.

[
\ -~

22. Pedicels to 5 mm long, sepals to 2.6 cm
long.
23. ﬂeaves 20-50 cm long, inflorescence tend-
ing to secund, sepals ecarinate. . . . .

e o e- e e e o o o =z 22. Pite. sodiroi.

00 cm long, inflorescence not

(39 )
(73]
t
a
g
<
{
U
4
¢]
b

secund, sepals carinate. . . . . . . . .

e + e o e e o o o t 23. Pitec. nobilis.

18. Inflorescence, lax (DD), or if dense then
floral bracts arching-spreading, floral bracts
\\l |
/7K9<:N NOT densely imbricate.
DD 24. Leaves 2-3 m long, petiole to 40 cm long

e+ e e « « o « « 3 24. Pitc. sceptrigera.

24. Leaves to ca. 1 m long at most, petiole,if
present, 15 cm long or less.
25, Leaves 20-45 ¢m long.
26. Plant caulescent, leaves definitely petio-
late.
27. Sepals to 3.4 cm long, pedicels not more

than 6~7 mm long . . : 25. Pitc. erratica.

27. Sepals to 2.8 cm long, pedicels to 1.6 cm

long. . . . . « <« . 2 25. Pitc. riparia.
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26. Plant NOT caulescent, leaves NOT or scarcely

petiolate.
28. Scape-bracts foliaceous and imbricate

throughout, pedicels usually falling with

\ -

flowers.
29. Outermost leaves consisting mostly of
sheath, to 2.5 cm long. . . . . . . . . .

e e e e + e o o o 3 27. Pitc. violascens.

29. Outermost leaves with spinose blades to

28. Pitc. pavonii.

7.5 cm long. . . . .

28. Scape-bracts NOT foliaceous and NOT imbri-

4

cate throughout.
30. Floral bracts 1.0-1.5 cm long, petals

naked. . . . . 30. Pite. okblongifolia.

30. Floral bracts 2.5-3.3 cm long, petéls

with basal scale. . . : 29. Pitc. pungens.

25. Leaves 50-100 cm long or more.
3l. Leaves linear, 40-60 cm long oxr more by
- 0.8-1.6 cm wide at blade, floral bracts not
exceeding 2.0 cm in length, sepals not ex-
ceeding 3.0 cm in length.
32. Inflorescence glabrous, sepals 3.0 cm long

e o o o o s « o = 31. Pitc. aecguatorialis.

32. Inflorescence lepidote, sepals less than

2.2 em long. o« . . . 3 32. Pitec. lutescens.
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3l. Lieaves at least 2.0 cm wide at blade, floral

bracts 2.0-6.5 cm long, sepals 3.5 cm long or
more.

33. Pedicels present, tricostate, petals greenish
.white, sepals 4.5 cm iong,\léaf-blade width

to 2.5 ¢em. « <« . . . 2 33. Pitc. costata.

33. Pedicels if present not tricostate, petals

vellow-purple or orange, sepals 3.4-3.6 cm

long.

34. Pedicels to 2.5 cm long, petals orange.

e o e o o o o o e 3 34. Pitc. harlingii.

34. Flowers sessile, petals yellow and purple

e o s s o o e s o o o = 35, Pitec. nigra.
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1. PITCAIRNIA POORTMANII André&, 1888 (ﬁnumeration Bromé&l.)

p. 4; André, 1889, pp. 26-27, pl. 9b; Smith, 1957, p. 43,
fig. b.

PLANT ca. 1.5 m tall; LEAVES to 80 cm long, blade linear,
apex acuminate, ﬁargins densely serrulate; écAfE—BRACTS nar-
rowly triangular, imbricate; INFLORESCENCE 25-30 cm long by
15 cm in diameter, bipinnate, lax, pyramidal; SPIKES 6.0-10.0
cm long, distance between spikes 2.0-3.0 cm, spikes with 3 to
5 flowers each:; PRIMARY BRACTS 6-8 mm long with apices acumi-
nate; BRANCHES 6.0-10.0 cm long by 3.5-4.0 cm wide exclusive
of petals; FLORAL BRACTS 7~8 mm long tending to be secund as
are the flowers; PEDICELS ca. 8 mm long, pilose; SEPALS 3.0-
3.5 cm long, ecarinate, pilose; PETALS 6.0-7.0 cm long by 6-7
mm wide, red, having basal scale; OVARY 3/4 superior.

MATERIAL EXAMINED: André& 1314 (X; US, photo) Ecuador.

COLOMBIA.
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2. PITCAIRNIA FERRUGINEA Ruiz & Pavon, 1802 (Flora Peruviana,

vol. 3) p. 36; Mez, 1935, pp. 247-248, fig. 61; Smith,
1936, pp. 526-527.

Puya echinotricha André, 1888 (Enumeration Bromél.) p. 5.

PLANT to 1.5 m tall, caulescent} LEAVEé éo 2 m long by
3.0-5.5 cm wide at blade, marginal spines to 1.5 cm long;
SCAPE-BRACTS imbricate, margins serrate; INFLORESCENCE 1 m
iong oxr more by 50 cm in diameter, bipinnate, lax, pyramidal,
covered with brown tomentum; BRANCHES to 50 cm long by 5.0 cm
in diameter, 20 to 30 flowers per spike; FLORAL BRACTS ca. 2.0
cm long, wide-ovate; PEDICELS ca. 6.0 cm long, flowers nodding;
SEPALS to 5.0 cm long, subobtuse; PETALS twice as long as
sepals, greenish-white, with 2 basal scales; OVARY ca. 2/3
superior; distance between flowers 1.5-4.0 cm; in flower
April-June.

MATERIAL EXAMINED: André& 7019 (K, TYPE of Puya echino-

tricha) western slopes of Chimborazo, at Sén Jose, Prov.
Chimborazo, 2700 m, July.

PERU.
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3. PITCAIRNIA LEHMANNII Baker, 188l (Journ. Bot. wvol. 19)

p. 273; Smith, 1957, pp. 44-45, fig. 1l4.

Pitcairnia orgyalis Baker, 1881 (Journ. Bot. vol. 19)

P. 273. .

PLANT l1-2 mltall; LEAVES 100-120 cm loﬁg, blades 4~5 cm
wide, petiolate, petiole 3-24 cm long, sheath with margins
conspicuously serrate; SCAPE erect, ca. 8-9 mm in diameter,
red; SCAPE-BRACTS mostly imbricate, erect; INFLORESCENCE
25-35 cm long by 15-20 cm in diameter, bipinnate, glabrous;
SPIKES 15-35 cm long by 3.0 cm wide exclusive of petals,
ascending, one half or more of branch length with 30 to 60
flowers, elliptic, glabrous; PRIMARY BRACTS much shorter
than sterile base of branch, no sterile bracts on the 7-9 cm
long stipe; FLORAL BRACTS 3-7 mm long by 2 mm wide, green,
glabrous, all shorter than pedicels except near branch apex,
apex obtuse, ecarinate; PEDICELS 0.6-1.2 cm long; SEPALS
1.3-1.5 cm long by 3-4 mm wide, linear, stfongly nerved, apex
rounded, red, glabrous; PETALS 4.0-4.5 cm long by 3 mm wide,
red, with 2 basal écales, these ca. 5 mm long; OVARY ca. 3/4
superior; distance between flowers 4-~7 mm.

MATERIAL EXAMINED: Lehmann s. n. (X, TYPE; US, photo)

Colombia; Asplund 19355 (US) roadcut, midway between Mera and

Cashurco, Prov. Napo Pastaza, 1200 m, 13 Feb. 1956; Spruce

5399 (K, TYPE of Pitc. orqyalis Baker; US, photo) Ecuador.

COLOMBIA.
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4. PITCAIRNIA DEVANSAYANA André, 1888 (Enumeration Bromél.)

p. 4; André, 1889, p. 25, pl. 8, fig. g.

PLANT poorly known as a whole; LEAVES ca. 60 cm long,
blades 1.5-2.5 cm wide, subglabrous, leaf-sheath margins and
basal portion of‘the leaf-blade margins with curved spines,
subpetiolate; SCAPE ca. 8-10 mm in diameter; SCAPE-BRACTS
imbricate; INFLORESCENCE bipinnate with branches ca. 5.0 cm
apart; BRANCHES to 25 cm long, few, suberect; FLORAL BRACTS
6~10 mm long, always slightly shorter than the pedicels,
wide-ovate, apex acute; PEDICELS 7-12 mm long; SEPALS 1.2-1.5
cm long, ecarinate, apex acute; PETALS ca. 3.5-4.0 cm long by
5 mm broad with a basal scale; OVARY ca. 6 mm long, nearly
totally superior, flowers in July-Sept.

MATERIAL EXAMINED: André& 4700 (K, TYPE) no specimen or

type photo seen, examined André&, 1889, illustrations; south

of Mt. Chimborazo, Prov. Chimborazo, ca. 2000 m.
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5. PITCAIRNIA DENDROIDEA André, 1888 (Enumeration Bromél.)

p. 4; Smith, 1957, p. 43.

Pitcairnia commixta L. B. Smith, 1949, (Contrxb. U.S.

Nat. Herb. vol. 29) p. 303.

Pitcairnia orgyalis sensu André ex Mez, 1896, p. 412.

PLANT 1-2 m tall; LEAVES 100-140 cm long, blade 3-5 cm
wide, pale green, subpetiolate, apparently glabrous below,
locse scales above, sheath-margins serrulate; SCAPE ca. 1.0
cm in diameter; INFLORESCENCE 30-~50 cm long by 28 cm wide,
bipinnate, pyramidal, flocculose; BRANCHES 15-20 cm long by
3-5 cm wide, ascending, 25 to 40 flowers densely disposed on
apical third or less of branches; PRIMARY BRACTS 3-5 cm long,
ascending, margins entire to serrulate; FLORAL BRACTS 3-6 mm
long by 1-~2 mm wide, linear-ovate, lepidote but turning gla-
brous soon, not nerved, apex obtuse; PEDICELS 4-~7 mm long:;
SEPALS 1.6-1.8 cm long by 3-4 mm wide, linear-ovate, nerved,
ecarinate, coriaceous toward apex; PETALS 3.5-4.0 cm long by
4-5 mm wide, yellow ox orange with two scales 4-6 mm long:
OVARY 1/2 to 3/4 superior; distance between flowers less than
2 mm.

MATERIAL EXAMINED: André& 3361 (K; TYPE; US, photo)

Colombia; André 3747 (K, TYPE of Pitc. commixta L. B. Smith;

US, photo) Montafila Corazon, along Rio Silante, Prov. Pichincha,

2500 m, June; Asplund 8665 (US) Saloya, 7 km towardsQuito,

Prov. Pichincha, 2500 m, 11 Sept. 1939; Asplund 16169 (US)

below San Juan towards Chiriboga, west of Quito, Prov.
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Pichincha, 2300 m, 3 May 1955; Foster 2647 (US) road between

Quito and Santo Domingo, on rocks, Prov. Pichincha, 2600 m,

8 Dec. 1948; Rauh, Hirsch E159 (US) above Santo Domingo,

Prov. Pichincha, 2000 m, 9 Sept. 1954; Acosta Solis 14023 (F)
Saloya, Prov. Pichincha, ca. 3000 m, 13 Sept. 1949; Sodiro
.171/9 (GH) Montafia E1l Corazon, along Rio Silante, Prov.

Pichincha, ca. 2500 m, no date; Naundorff s. n. (Bromél. Soc.

Inc., photo) Tandapi, Pilaton Valley, Prov. Pichincha.
COLOMBIA.

NOTES: The taxa, Pitcairnia dendroidea André and

Pitcairnia commixta L. B. Smith, which are based on the type

specimens, André 3361 and André 3747 respectively are to me

indistinguishable. Therefore, since Pitcairnia dendroidea
André was published in 1888 this is the correct name for the

species. The type is André& 3361 from Colombia rather than

André 3747, the type of Pitcairnia commixta, nomen nova for

the illegitimate name, Pitcairnia orqyalis'sensu, André ex

Mez, 1896.
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6. PITCAIRNIA ELLIPTICA Mez & Sodiro, 1904 (Bull. Herb. Boiss.
series 2, vol. 4) p. 624.

PILANT as a whole poorly known, base of plant forming a
pseucobulbk 7.5 cm long; LEAVES with pronounced elliptical
blade, blade 19 ém long by 10 cm wide with én‘apiculate apex,
petioles ca. 40 cm long by ca. 8 mm wide; SCAPE erect; SCAPE-~
BRACTS distant, not at all imbricate, margins entire; INFLORES-
CENCE to 1l cm long by 2.0-2.5 cm in diameter, dense with ca.
30 flowers, simple; FLORAL BRACTS ca. 5 mm long, erect to
spreading, apex acute; PEDICELS to 5 mm long; SEPALS 1.2 cm
long, obtuse, not carinate; PETALS pale red or yellow in dry
specimen, no basal scales; OVARY ca. 3/4 superior.

MATERIAL EXAMINED: Sodiro 171/14 (B, TYPE; US, photo)

along Rio Toachi, Prowv. Pichincha, 800-1200 mn.
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7. PITCAIRNIA MACRANTHERA André, 1888 (énumeration Brom&l.)

p. 5; André, 1889, p. 29, pl. 9, fig. £; Smith, 1957, pp-
62-63. |
PLANT ca. 1 m tall, caulescent; LEAVES 50-100 cm long,

blades 5.0-10.0 cm wide, homomorphic, petioie.pronounced,
to 25 cm long with its margins strongly serrate, spines 2-4
min long, apex of blade acuminate; SCAPE ca. 80 cm long,
erect; SCAPE-BRACTS imbricate, strict, green; INFLORESCENCE
15-20 cm long by 3=5 cm in diameter, axis lepidote, simple,
lax; FLORAL BRACTS 4-5 cm long with serrulate margins;
PEDICELS short and slender; SEPALS 5.5 cm long by 1.8 cm
wide, apex acute; PETALS 10-~12 cm long, white, with a single
scale at the base; OVARY nearly totally superior, distance

kbetween flowers ca.. 1.0 cm.

MATERIAL EXAMINED: André& 2593 (K, TYPE; US, photo)

Colombia; Acosta Solis 12552 (F) Prov. Pichincha.

COLOMBIA.
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PITCAIRNIA PULCHELLA Mez, 1896 (Monogr. Phaner. vol. 9)
pP. 459. |
PLANT ca. 50 cm tall; LEAVES up to 45 cm long, petiole

pronounced, 8-~15 cm long by 2 mm wide, gradga%ly transcend-
ing into blade, ﬁlade 15-30 cm long by 4-7 cm wide; SCAPE
erect, ca. 25 cm long by 8 mm in diameter; SCAPE-BRACTS
imbricate throughout, 2-16 cm long with soft spines on mar-
gins; INFLORESCENCE 8-1l5 cm long by 3.5-4.5 cm in diameter,
simple, dense; FLORAL BRACTS 3-4 cm long by 0.9-1.5 cm wide,
erect, deciduous or not, papery, apex attenuate; SEPALS
3.0-3.5 cm long by 0.9-1.0 cm wide, slightly carinate; apex
attenuate; PETALS 5-6 cm long, with basal scales; OVARY

nearly completely superior, in flower in May.

8. PITCAIRNIA PULCHELLA var. PULCHELLA

Leaf blades to 6 cm wide, floral bracts concolorous,
not deciduous, to 1.5 cm wide.

MATERIAL EXAMINED: Lehmann 4466 (K, TYPE; US, photo)

Ecuador; Couthouy s. n. (GH) Quitensian Andes, 1855; Steyermark

52770 (GH) "rich woods on forested slopes bordering Rio Patul,"
between Sanguinand and Chacanceo, Hacienda Yacopiana, Prov.

"Azuay, 1150 m, 30 May 1943.

9. PITCAIRNIA PULCHELILIA var. XANTHOPETALON Gilmartin wvar. nov.
A var. pulchella bracteis florigeris angustioribus,
deciduis; laminis latioribus differt.

This variety differs from the variety pulchella in the
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somewhat wider leaf blades.and in the fioral bracts having a
conspicuous dark base with a transverse line near the base
along which the bracts are deciduous. This latter character
shows that the new variety also has some affinity to Pitc-—

airnia ferrevrae L. B. S..°th. However, tic . -ority of its

characteristics indicate that this v.ocicr, ze.. ™orvetalon,

is most closely allied to Pitcairnia pulchella.

MATERIAL EXAMINED: Penland and Summers 230 (GH, TYPE)

along Canelos trail near Hacienda Victoria, Prov. Tungurahua,

1230 m, March-August, 1939.
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10. PITCAIRNIA BRONGNIARTIANA André, 1888 (Enumeration Bromél.)

p. 5; Smith, 1957, p. 64.

Pitcairnia brongniartiana var. latifolia L. B. Smith,

1959 (Phytologia vol. 6) p. 438.
PLANT ca. 1.0-1.5 m tall; LEAVES 60—80\cﬁ long with

blade 6-15 cm wide, a distinet petiole spiny toward the base;
SCAPE erect, at least 1l cm in diameter; SCAPE-BRACTS imbricate,
strict; INFLORESCENCE 30-70 cm long by 10-14 cm wide, dense,
simple; FLORAL BRACTS 5-6 cm long by ca. 2.5 cm wide, spreading
after anthesis, nerved, apex attenuate; SEPALS 3.5-4.5 cm lqng
by ca. 10 mm wide, acute; PETALS 7-8 cm long, white; OVARY
nearly totally superior; CAPSULE not exceeding the sepals.

MATERIAL EXAMINED: André 3394 (K, TYPE; US, photo)

Colombia; Asplund 18408 (US)-epiphytic, forest near Mangayacu,

Mera, Prov. Napo Pastaza, ca. 1100 m, 14 Nov. 1955; Asplund
18474 (US) epiphytic, forest towards Puyo, Mera, Prov. Napo
Pastaza, ca. 1000 m, 17 Nov. 1955,

COLOMBIA.
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11. PITCAIRNIA ARCUATA (André) Andrd, 1888 (Enumeration
Bromél.) p. 5; Smith, 1957, p. 67.

Neumannia arcuata André, 1886 (Revue Hortic., vol. 58)

p. 108, pl.

PLANT to 1 ﬁ tali, short-caulescent; LéAQES to 1 m long
with blade ca. 25 cm wide, apex acute to acuminate, petiole
distinct with serrate margins toward the base; SCAPE at least
1l cm in diameter; SCAPE-BRACTS to 25 cm long, imbricate;
INFLORESCENCE to 30 cm long by 2.5-3.0 cm in diameter, dense,
cylindric, simple, rhachis with brown indumentum; FLORAL
BRACTS 8.0 cm long by 3.0 cm wide, papery, lepidote, apex
acute to attenuate, elliptic, red; PEDICELS to 10 mm long:
SEPALS 5.0 cm long by 1.2 cm wide, coriaceous, carinate, dark
brown in dry specimen, red when alive; PETALS ca. 7.5 cm long,
with two very obvious scales; OVARY nearly totally superior,
flowers in March to May.

MATERIAL EXAMINED: André 3803 (K, TYPE; US, photo)

Colompbia; AJG 619 (US) terrestrial, rainforest 3 km from Puyo,
Prov. Napo Pastaza, ca. 600 m, 6 March 1962,

COLOMBIA.
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12. PITCAIRNIA APHELANDRIFLORA Lem., 1869 (Illust. Hortic.

vol. 16) p. 90; Mez, 1935, pp. 221-222; Smith, 1952, p. 28.

Pepinia aphelandriflora Ahdré, 1870 (Illust. Hortic.

vol. 17) p. 32, pl. 5.
PLANT ca. 30 cm tall; LEAVES ca. 30 cm long, biades 0.7

cm wide, narrow; linear, homomorphic, not deciduous, apex

long acute to caudate, minutely serrulate; INFLORESCENCE to

10 cm long, dense, simple; SCAPE very short, not apparent:
FLORAL BRACTS wide-ovate, serrulate, apex acute; SEPALS to 1.5
cm long., ecarinate, ovate-elliptic; PETALS to 5.3 cm long,
naked, exceeded by the stamens; OVARY ca. 1/2 superior, seeds
naked.

MATERIAL EXAMINED: Camp E-1238 (NY; US, photo) f£lood

plain of Rio Itzintza, Cordillera Cutucl,, Prov. Zamora, 1l100-
1200 m, ca. Nov.-Dec. 1944.

BRAZIL.
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13. PITCAIRNIA HETEROPHYLIA (Lindl.) Beer, 1857 (Bromeliaceen)

p. 68; Smith, 1957, pp. 46-47, fig. 15.

FIG. 9

Puyva heterophylla Lindley, 1840 (Bot. Reg. vol. 26) pl.
. . ..

PLANT 5-10 cm tall, growing .a <.giie <o’ @ OFf many
individuals; LEAVES 60-70 cm long, blades 1.0-1.5 1 wide,
pale-flocculose beneath but becoming glabirous, drooping,
heteromorphic, outer leaves reduced to very sharply spinose
blades, these to ca. 12 cm long, long leaves deciduocus at
transverse line just above the base, sheaths dark castaneous;
SCAPE to 4.0 cm long by 3.0-4.0 cm wide, dense, simple, erect,
réd, subglabrous, with 3 to 12 flowers; FLORAL BRACTS ca. 2.5
cm long by 1.3 cm wide, erect, ovate, red, apex attenuate,
loose brown scales on outer surface towards margins, nerved,
ecarinate; PEDICELS ca. 3 mm long; SEPALS 3.0-4.0 cm long by
4 mm wide, erect, narrowly triangular, carinate, nerved, apex
sharp-attenuate, surface brown-lepidote; PETALS 5.5-6.0 cm loné
by ca. 5 mm wide, erect, with two basal scales; OVARY ca. 1/2
superior, 8-9 mm long; stigma exceeding anthers, distance be-
tween flowers less than 2 mm, flowers June-August.

’

MATERIAL EXAMINED: Steyvermark 52880 (GH) steep forested

slopes bordering Rio Norcay between Rio Gamolotal and Rio
Norcay, Prov. Azuay, 1095-1370 m, 7 June 1943; AJG 926 (US)
ca. km 100 Guayaguil-Cuenca, road-cut, common, plant with

flowers but no long leaves collected July, leaves appeared
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early the next year, Prov. Canar, ca. 1800 m, July 1963; AJG
1168 (US) km 128 Cuenca-Guayaquil, terrestrial, moderately

common, Prov. Cafiar, 2000 m, 13 Aug. 1965; Hitchcock 2068l

(US) between Huigra and Naranjapata, Prov. Chimborazo, 600-

1200 m, 17 July 1923; Camp E-3888 (US) Cafion of the Rio

Chanchan between Naranjapata and Huligra, rocky outcrops,

Prov. Chinmborazo, 600—1000 m, 19 June 1945; Rose & Rose 22155

(US) Hacienda de Licay, near Huigra, Prov. Chimborazo, ca.

1000 m, 17 Aug. 1918; Acosta Solis 5395 (F) Hacienda La

Carmela, Sibambe, Prov. Chimborazo, 2000 m, 18 Aug. 1943;

Asplund 18136 (US) slope towards Portovelo, between San Pedro

and Portovelo, Prov. Loja, 2300 m, 13 Oct. 1955; Harling 6136

(US) terrestrial, between San Pedro and Zaruma, Prov. Loja,

29 July 1959; Espinosa E-1888 (US) just up from Gliishagliina,

east of Zaruma, Guapacasa, Prov. Loja, 1180 m, 30 Aug. 1947;

Espinosa 595 (GH) Catacocha, Prov. Loja, 4 July 1946; Haught

3421 (US) epiphyte just south of Moboa, Prov. Manabi, 120 m,

23 July 1942; Steyermark 53846 (GH) wooded slopes, bordering

Quebrada Nudillo and Quebrada Tambillo, northeast of Curtincapa,
Prov. El1 Oro, 1615-1890 m, 13 Aug. 1943.
SOUTHERN MEXICO TO PANAMA, VENEZUELA, COLOMBIA, PERU.
NOTES: The specimen collected on the coast by Haught in
the Province of Manabi is suspected of having been spread by
Ecuadorians visiting from the sierra. Haught has not indicated
this in any way; but I have strong suspicions that it may have

arrived in Manabi with the conscious help of man. It is an
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exceedingly attractive plant both when in flower and without
leaves as well as when in leaf without flowers. I have suc-

cessfully grown it in Guayaquil with almost no care.
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14. PITCAIRNIZ REFLEXIFLORA André, 1888 (Enumeration Bromél.)

p. 4; André, 1389, pp. i8—l9, pl. 8, fig. b.

PLANT as a whole poorly known; LEAVES to 80 cm long,
blades 2.5-3.0 cm wide, homomorphic, petiole to ca. 10 cm
long, margins enfire; SCAPE erect:; SCAPE—BRAC&S imbricate,
having filiform apices; INFLORESCENCE 10-15 cm long, dense,
simple; FLORAL BRACTS 1.5-2.0 cm long, apex acute to at-
tenuate, linear; PEDICELS 5-9 mm long, drooping; SEPALS 1.0
cm long, obtuse, sublinear; PETALS ca. 2.5 cm long, naked;;
OVARY ca. 3/4 superior, flowers July-September.

MATERIAL EXAMINED: André& 4334 (K, TYPE; US, photo) south

of Riobamba, Prov. Cahar.
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PITCAIRNIA TRIANAE André, 1888 (Enumeration Bromél.) p. 4:

André, 1889, pp. 17-18, pl. 8 a; Smith, 1957, pp. 23-24.
PLANT to 2 m tall; LEAVES to 120 cm long by ca. 4.0 cm
wide at blade, sheaths dark castaneous, blades linear, base
spinose, subpetiélate; SCAPE erect; SCAPE—B&A&TS strict, nar-
rowly triangular,’upper bracts not imbricate; INFLORESCENCE
30-50 em long, 6.0-7.0 cm in diameter, dense, simple, with
rhachis lepidote; FLORAL BRACTS 0.7-1.5 cm long, lanceoclate,
apex acute; PEDICELS 0.8-~1l.0 cm long, slender; SEPALS 0.8-1l.1
cm long, apex obtuse to retuse; PETALS 2.5-4.5 cm long, white

cr yellow, naked; OVARY ca. 3/4 superior; distance between

flowers 0.5-1.0 cm.

15. PITCAIRNIA TRIANAE var. TRIANAE

Sepal apex obtuse, petals 3.5-4.5 cm long.

MATERIAL EXAMINED: André& 2069 (K; US, photo) Colombia.

16. PITCAIRNIA TRIANAE var. RETUSA L. B. Smith, 1948 (Lloydia

vol. 11, no. 4) p. 305.
The wvariety retusa differs from the variety trianae in
the apex of the sepals being retuse and the size of the petals
which are not longer than 25 mm.

MATERIAL EXAMINED: Stevermark 54461 (GH, TYPE; US, photo)

between Tambo Cachiyacu and Nudo de Sabinillas,- Prov. Loja,

2500~3500 m, 7 Oct. 1943.
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17. PITCAIRNIA BREVICATLYCINA Mez, 1919 (Fedde, Repert spec.

nov. vol. 16) p. 9; Mez, 1935, pp. 257-258, Smith, 1936,
p. 522.
FIG., 10
PLANT to over 1l m tall; LEAVES 80-130 Em.long, blades

3.5-5.0 cm wide, margins entire or with soft, pliable spines;
SCAPE to 120 cm long by 1.1-1.2 cﬁ in diameter, erect; SCAPE-
BRACTS much shorter than the internodes, margins spiny:
INFLORESCENCE 20-40 cm by ca. 3;0 cm in diameter exclusive
of petals, erect, cylindric, simple, with ca. 75 flowers:
FLORAL BRACTS 5-9 mm long by 2 mm wide, spreading, not nerved;
PEDICELS ca. 6-8 mm long, slender; SEPALS ca. 10 mm long by
4 mm wide, erect, apex obtuse, ecarinate; PETALS ca. 3.5 cm
long, naked; OVARY more than 3/4 superior; CAPSULE 1.2 cm by
1.0 cm; the apical 3.0 cm of the inflorescence with the flow-
ers drooping early and not producing capsules; distance be-
tween flowers 6~9 mm; in capsule in August.

MATERIAL EXAMINED: Weberbauer 6825 a (B, TYPE; US, photo)

Peru; AJG 1137 steep slopes, rocks and loose dirt, rainforest,
moderately abundant, km 25 Loja~Zamora, Prov. Loja, 2600 m,
11 Aug. 1965.

PERU.
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18. PITCAIRNIA BRUNNESCENS L. B. Smith, 1959 (Contrb. U.S.

Nat. Herb. vol. 29) p. 300, fig. 22; Smith, 1957, pp.
63-64. |
TLANT 1 m tall or more with branched stem; LEAVES to

150 em long, blaaes 4.0-7.0 cm wide, lineari ﬁomomorphic,
petiolate tb subpetiolate, petiole bearing dark spines ca.
5 mm long, sheath 0.9-1.0 cm broad, reddish brown with ser-
rate margins; SCAPE ascending; SCAPE-BRACTS densely imbricate,
the lower foliaceous, the upper elliptic, apex acute, ser-
rate, pale-flocculose, INFLORESCENCE 20-35 cm long by 7.0-9.0
cm in diameter, dense, simple; FLORAL BRACTS 7.5-8.5 cm long
by 2.5=-3.0 cm wide, erect, imbricate, apices spreading to
reflexed at anthesis, bases brown-flocculose; PEDICELS very
sho:t and inconspicuous; SEPALS 4.0-4.5 cm long, triangular,
attenuate, glabrous, green except for the dark brown apex;
PETALS 9.0-10.0 cm long by ca. 2 cm wide, white to green,
naked; OVARY nearly totally superior; flowers ca. November-
February.

MATERIAL EXAMINED: Foster & Foster 2010 (US, TYPE)

Colombia; Asplund 9722 (US) between Garretas and bridge below

Garretas over the Rio Pilatdn, Prov. Pichincha, 2200-2400 m,

7 Nov. 1939; Asplund 192060 (US)} between El1 Paso and E1

Volante, road between Chiriboga and Santo Domingo, on a cliff,
Prov. Pichincha, ca. 2200 m, 20 January 1956.

COLOMBEIA.
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19. PITCAIRNIA HITCHCOCKIANA L. B. Smith, 1954 (Phytologia,

vol. 5, no. 2, pp. 44-46, pl. 6, figs. 1-3.

PLANT 50-60 cm tall; LEAVES ca. 80 cm long, blades
entire, linear and ca. 2.5 cm wide, sheath 3.0-4.0 cm long,
brown, petiole cé. 1.0 om wide, channeled; écAPE ca. 5 mm
in aiameter; SCAPE-BRACTS imbricate, erect, foliaceous;
INFLORESCENCE ca. 10 cm long by 3.0 cm in diameter, simple,
dense, ellipsoid; FLORAL BRACTS 4.5-5.0 cm long by ca. 2 cm
wide, elliptic, apex acute, red, imbricate, ecarinate, nerved;
PEDICELS ca. 2 mm lqu, obconic; SEPALS ca. 1.8 cm long, acute,
brown-£f£locculose, the two posterior carinate; PETALS ca. 4.0
cm long, red, with white margins, having basal scales; OVARY
nearlf totally superior, in flower November-February.

MATERIAL EXAMINED: Hitchcock 21816 (US, ISOTYPE) eight

hours walk east of Bafios, between Baflos and Cashurco, Pastaza
river valley, Prov. Tunguruhua, 1300-1800 m, 25 Sept. 1923.

Not seen: Prescott 494 (NY) on moist-cliff, 1l2 km east

of Bafios, above Rio Pastaza, Prov. Napo Pastaza, 15 Feb. 1953.



169

20. PITCAIRNIA BAKERI (André) Mez, 1896 (DC Monogr. Phaner.

vol. 1) p. 460; emend Smith, 1948 (Caldasia no. 5) p. 4,

fig; Smith, 1957, pp. 67-68, fig. 22.

Quesnelia bakeri André, 1888 (Enumeration Bromél.) P.

4; Andrd 1889, p. 16, pl. 7. S
PLANT caulescent, 1.8-2.4 m tall, stem ca. 2 cm in di-

ameter, prostrate; LEAVES to 1.2 m long, blade ca. 8.0 cm in
width, petioles 0.5-1.3 cm wide, spiny; SCAPE 1.0~-1.5 cm in
diameter, erect; SCAPE-BRACTS densely imbricate; INFLORESCENCE
17-35 cm long by 6.0-7.0 cm in diameter, simple, dense:
FPLORAL BRACTS 5.0 cm long by 2.5-3.0 cm wide, rugose in trans-
verse bands, flowers sessile; SEPALS 4.0 cm long by 1.5-2.0
cm wide, obtuse; PETALS 7.0-8.0 om long, cucullate, orange,
having a basal scale; OVARY ca. 1/2 superior, flowers around
Nov. to Feb.

MATERIAL EXAMINED: André& 3391 (K, TYPE:; illustrations in)

(André 1889) Colombia; Asplund 10309 (US) near Urcusiqui,

Cordillera Guacamayo, Prov. Napo Pastaza, 1500-2000 m, 10

Jan. 1940; Asplund 18676 Mera, in forest near Mangayacu,

epiphytic in Miconia tree, Prov. Napo Pastaza, 1100 m, 28 Nov.
1955.

CCLOMBIA.
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2l. PITCAZRNIA UNILATERALIS L. B. Smith, 1961 (Phytologia

vol. 8, no. 1) pp. 11-12, pl. 1, figs. 21-23.

PLANT ca. 60 cm tall, growing in pendent clumps; LEAVES
ca. 110-200 c:. long, blades 2.2 ¢m wide, margins entire,
glabrous above, ;overed below with iz . =sh ﬁembrane of co-
alesced scales; SCAPE uniiiown; LINVLOKLSCENC - va. 50 cm long
Dy 3.0 cm in diameter exclusive of petals, simple, having
ca. 100 flowers; FLORAL BRACTS ca. 1.5 cm long by 4 mm wide,
secund on the axis, triangular; PEDICELS 1.0-1.5 cm long,
slender; SEPALS ca. 1.8 cm long, narrowly triangular, acute,
carinate toward base; PETALS ca. 6.0 cm long, yéllow, with
crenate scale at base; OVARY less than 1/2 superior, flowers
around April.

MATERIAL EXAMINED: Harling 4785 (US,. ISOTYPE) river-side

rocks, pendent in large clumps, along the Rio paule, Hacienda

Santa Barbara, Prov. Guayas, ca. 50 m, 18-26 April 1959.
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22. PITCAIRNIA SCODIROI Mez, 19204 (Bull. Herb. Boiss. series

2, vol. 4) p. 622; Mez, 1934, p. 238.

PLANT 60-100 cm tall; LEAVES 30-50 cm long, blades 1l.5-
2.0 cm wide, petioles ca. 8 cm long by 4 mm wide, serrate,
sheath dark, blaae entire; SCAPE ca. 4 mm i% éiameter; SCAPE-
BRACTS 4.0-7.0 cm long with serrate margins, imbricate
throughout, strict; INFLORESCENCE 10-15 cm long by 3.0 cm in
diameter, simple, dense, slightly lepidote, approaching
secund; FLORAL BRACTS 1.4-2.0 cm long by 8-9 mm wide, tri-
angular, pale; PEDICELS to 5 mm long; SEPRPALS 2.0-2.5 cm
long by ca. 4 mm wide, ecarinate, attenuate; PETALS 6.0-7.0
cm long, red-orange, with two basal scales; OVARY ca. 3/4
superior; distance between flowers 4-7 mm; stamens scarcely'

included in the petals, in flower ca. July-August.

MATERIAL EXAMINED: Sodiro 171/10 (B, TYPE; US, photo)

several localities given, Corazon, Puluahua and Mt. Pichincha,

Prov. Pidhincha, no date; Acosta Solis 11005 (US) Ecuador;

Acosta Solis 14024 (F) Saloya, Prov. Pichincha, ca. 3000 m,

13 Sept. 1949; Asplund 16715 {(US) Guarumal, steep shrubby

slope, Prov. Pichincha, 2150 m, 1 July 1955.
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23. PITCAIRNIA NOBILIS Mez & Sodiro ex Mez, 1904 (Bull.

Herb. Boiss, series 2, vol. 4) p. 623; Mez, 1934, pp.
238-239. -

PLANT probably ca. 80 cm tall; LEAVES to 100 cm long,
blades ca. 2.0 cﬁ wide, margins entire, petioie ca. 20 cm
long; SCAPE unknown; SCAPE-BRACTS imbricate; INFLORESCENCE
ca. 30 cm long by 4.0 cm in diameter exclusive of petals,
having ca. 25 flowers, axis densely tomentose; FLORAL BRACTS
1.8 to 3.0 cm long, apex attenuate; PEDICELS not exceeding
5 mm in length; SEPALS ca. 2.6 cm long, triangular, acute,
subcoriaceous, carinate; PETALS ca. 7 cm long, with basal

scale; OVARY ca. 3/4 superior.

MATERIAL EXAMINED: Sodiro 171/11 (B, TYPE; US) near

Pangor, northwest of Guamote, Prov. Chimborazo, Oct. 1886.



173

24 . PITCAIRNIA SCEPTRIGERA Mez, 1906 (Fedde Repert., vol. 3)

p. 7; Mez, 1935, p. 276.

Pitcairnia campii L. B. Smith, 1952 (Memoirs N. Y. Bot.

Gard. vol. 8, no. 1) p. 28, fig. 1, j-k.
| FIG. 11 S

PLANT ca. 3 m tall; LEAVES to 3 m long, blades 5.0 cm
wide, dimorphic, petiole to 40 cm long, its margins spiny,
sheath 20 cm long; SCAPE erect to 2.0 cm in diameter; SCAPE-
BRACTS imbricate, erect, spiny margined; INFLORESCENCE 2.0-
3.0 cm in diameter, cylindric, simple, flocculose; FLORAL
BRACTS to 6.0 cm long, apex acute to attenuate, erect or
spreading slightly at apex; FLOWERS subsessile; SEPALS ca.
2.8 cm long, narrowly ovate, ecarinate; PETALS ca. 7.0 cm
long, yellow, naked; OVARY nearly totally superior, distance

between flowers ca. 1.0 cm, in flower June-August.

MATERIAL EXAMINED: Eggers 16061 (F, ISOTYPE)} El Recreo,

Prov. Manabi, 50 m, 4 Aug. 1893; Camp E-3661 (US, TYPE of

Pitc. campii L. B. Smith) steep banks and cliffs, near Bucay,

near junction of 4 Prowvinces probably in Prov. Guayas, 300-

400 m, 15-18 June 1945; Foster 2646 (US) Quito-Santo Domingo

road, Prowv. Pichincha, ca. 1000 m, 8 Dec. 1948.

NOTES: Pitcairnia campii was distinguished from Pitcairnia

sceptrigera on the basis of the former possessing serrate

petioles. Mez's description of Pitcairnia sceptrigera indi-

cates that the petioles are entire. However examination of
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the photograph of the type specimen of Pitc. sceptrigera

shows that the petioles are serrate. It does not seem pos-
sible to distinguish the type specimens of these two species.

Therefore, I am reducing Pitc. campii L. B. Smith to taxon-~

omic synonymy under the earlier Pitc. sceptrigera Mez.
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25. PITCAIRNIA ERRATICA L. B. Smith, 1948 (Lloydia vol. 11)

p. 3C5, fig. 3.

PLANT 35-45 cm tall, caulescent, stem or stolon ca. 1.0
crm in diameter; LEAVES 25-30 cm long, blades 1.5-2.5 cm wide,
dimorphic, short.spiny leaves persistent, lénéer leaves pet-
iolate and deciduous along a transverse line just above the
petiole; SCAPE slender ca. 3 mm in diameter, erect, white
flocculose; SCAPE-BRACTS imbricate, strict, with margins
entire; INFLORESCENCE 9.0 cm long by 3.2 cm in diameter ex-
clusive of petais, simple, cylindric, with ca. 8 flowers;
FLORAL BRACTS 2.0-2.4 cm long, apex attenuate, ovate; PEDICELS
4-7 mm long, slender; SEPALS 3.3-3.4 cm long, glabrous, ecari-
nate; PETALS 6.5 cm long, naked, red; OVARY 3/4 superior,
distance between flowers ca. 9 mm.

MATERIAL EXAMINED: Stevermark 54599 (US, ISOTYPE) epi-

rhytic on tree trunk, wooded slopes along Rio valladolid,
between Quebrada Honda and Tambo Valladolid, Prov. Zamora,

2000-3000 m, 12 Oct. 1943.
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26. PITCAIRNTIA RIPARIA Mez, 1913 (Fedde Repert. spec. nov.

vol. 12) p. 416.
- FIG. 12

PLANT to 50 cm tall, caulescent; LEAVES 25-40 cm long,
blades 2.0-3.0 cm wide, dimorphic, the short persistent
ieaves, spiny and to 5 cm long, the long leaves deciduous
along a transverse line above the petiole; SCAPE 3-4 mm in
diameter, curved to erect; SCAPE-BRACTS erect, imbricate:
INFLORESCENCE 9.0-12.0 cm long by 3.0-3.4 cm in diameter
exclusive of the petals, flowers tending to be secund;
simple, cylindric; FLORAL BRACTS 2.0-2.8 cm long by 0.9-1.2
cm wide, ecarinate, strongly to obscurely nerved, ovate, red;
PEDICELS 0.8-1.5 cm long; SEPALS 2.7-2.8 cm long by 4-5 mm
wide, strongly nerved, ecarinate, acute to attenuate, linear;
elliptic; PETALS to 7.5 cm long, red, naked; OVARY at least
3/4 supefior, distance between flowers 0.5-1.5 cm, flowers

January-April.

MATERIAL EXAMINED: Weberbauer 6156 (B, TYPE:; US, photo)

by Rio Tabacofias, 900-950 m, Peru; Harling 3845 (US) Choco,

at Rio Quijos, along trail, Prov. Napo Pastaza, near Borja,

700 m, 15-26 Jan. 1959; Harling 3881 (US) along trail, near

Borja, by Rio Quijos, epiphytic, ca. 700 m; Vidal-Sé&nége s. n.
(?) "humid region” Ecuador, Feb. 1877; AJG 1092 on steep
cliffs above Rio Negro, wvery common, just south of Bafics,

Prov. Tungurahua, 1600 m, 7 Aug. 1965, in capsule.

PERU.
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27. PITCAIRNIA VIOLASCENS L. B. Smith, 1959 (Phytologia vol.

6, no. 8) p. 439, pl. 2, fig. 1l2.

PLANT 60-70 cm tall, having erect leaf-rosette; LEAVES
36-43 ¢m long, blades 1.6 ¢m wide, linear, apex attenuate,
leaves dimorphic; outermost consisting of ‘very spiny short,
to 2.5 cm long, narrow blades from dark sheaths; subpetiolate;
sparcely lepidote on iower surface; scape 3-5 mm in diameter,
erect, glabrous; SCAPE—BﬁACTS erect, longer than the intexr-
nodes but because of narrowness of blade exposing the scape;
INFLORESCENCE ca. 26 cm long by 9 cm in diameter, lax, ca.

16 flowers per inflorescence, simple; FLORAL BRACTS 33-36 mm
long by 12-14 mm wide, nerved, spreading, apex acute to at-
tenuate; PEDICELS ca. 2.0 cm long, slender; SEPALS 2.7 cm
iong by 4 mm wide, nerved, acute; PETALS 7.5-8.5.cm long,
lobed, and 0.9-1.0 cm wide, naked; QOVARY 6-7 mm long, 3/4

superior; distance between flowers 8-~12 mm; flowers in

February.

MATERIAL EXAMINED: Asplund 15471 (S, TYPE; US, photo and
flower fragments) steep rocky slopes below the town of Huigra,

Prov. Chnimborazo, ca. 1000 m, 20 Feb. 1955.
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28. PITCAIRNIA PAVONITI Mez, 1896 (DC Monogr. Phaner., vol. 9)

p. 386.
FIG. 13

PLANT ca. 40 cm tall with a pseudobulbous base 5.5 cm
by 5.5 cm; LEAVEé 20-40 cm long, blades 2.0i3:0 cm wide,
dimorphic, the outer short, persistent, leaves spiny and ca.
7.5 em long, the long leaves deciduous along a transverse
line just above the sheath, sheath light brown; SCAPE 3-5 mm
in diameter, erect; SCAPE-BRACTS 2.5-17.0 cm long, imbricate
throughout, erect but not strict; INFLORESCENCE 1l2-25 cm long,
simple, 2.5-3.0 cm in diameter, densely tomentose at anthesis,
erect, with 20-30 flowers; FLORAL BRACTS 2.0-3.0 cm long by
0.6-1.0 cm wide, ecarinate, obviously nerved, densely tomen-
tose within, apex attenuate, green; PEDICELS 3-7 mm ldng,
falling with the flowers; SEPALS ca. 2.5 cm long by 5-6 mm
wide, carinate, strongly nerved, apex attenuate; PETALS ca.
5.5 cm long by 6 mm wide, red, with a scalé which reaches
5-6 mm from the petal base; OVARY superior, distance between
- flowers 5-7 mm, stoma in surface view definitely elliptic.

MATERIAL EXAMINED: Pavdon s. n. (B, TYPE; US, photo)
"near Guayaguil"; Firmin 387 (US) Quebrada near Cruz Verde,
Prov. Pichincha, 2700 m (altitude interrogated by collector)

12 January 1928; Asplund 8178 (UsS) wvalley of Rio Llangama

near Guaranda, cliff face, Prov. Bolivar} 2800 m, 12 August

1959; Jameson s. n. (US) Ecuador; Camp E-2172 (US) near Giron,

pass between heaéwaters of the Rios Targuli (Atlantic drainage)
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and the Giron (Pacific drainage) nudo de Portete, Prov.

Azuvay, ca. 3000 m, 10 March 1945; Fosberqg & Giler 22601

cafion of Rio Sibarmbe, affluent of Rio Chanchan, Prov.
Chimborazo, 2460-2550 m, 28 January 1945; AJG 1169 (US) road-
cut, growing with ferns and grasses, km 128‘Cuenca—Guayaquil,

Prov. Camiar, 2000 m, 13 August 1965.
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29. PITCAIRNIA PUNGENS H. B. K., 1816 (Nova Genera et Species

Plantarum, vél. l) pp. 294-295; Smith, 1957, pp. 48-49,
fig. 1l6.
FIG. 14
PLANT 35—45~cm tall with a pseudobulboﬁsjbase ca. 5.0

cm by 2.5 cm; LEAVES 30-40 cm long, blades 1.2-2.0 cm wide,
c.imorphic, the outer, short, spiny leaves ca. 3.5 cm long,
persistent, long leaves deciduous along transverse line above
the sheath; SCAPE ca. 3 mm in diameter, erect to curving
slightly:; SCAPE~-BRACTS 2.5-4.0 cm long, scarcely if at all
imbricate, strict; INFLORESCENCE 7.0-9.0 cm long by 2.0-2.5
cm wide exclusive of the petals, simple, tending to be secund,
tomentose; FLORAL BRACTS 2.5-3.3 cm long, spreading to ascend-
ing, mostly glabrous on outer surface but densely tomentose
on inner surface; ecarinate, obscurely nerved; PEDICELS 0.3-
1.0 em long, ascending, usually retained on the rhachis, even
after flowers drop; SEPALS 2.2-2.5 cm long by 4 mm wide, red,
linear-ovate, glabrous, slightly carinate; PETALS ca. 5.0 cm
long by 7 mm wide, red to red-orange, with basal scale, apex
of scale 5-6 mm from petal base; OVARY nearly totally supe-
.rior, 8 mm long, stamens 4-5 mm shorter than the petal apices,
distance between flowers 5 mm, stoma round in surface view,
not elliptic.

MATERIAL EXAMINED: Humboldt & Bonpland s. n. (B, TYP=E:

US, photo) near Pasto, Colombia, ca. 2200 m; Rivet 913 (P},

Chillacocha, probably northern Ecuador, 3500 m, Feb. 1904;
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Townsend 921 (US) sides of banks, between San Pedro and

Colaisaca Prov. Loja, 25 Nov. 1910; Rose & Rose 23214 (US)

viecinity of Las Juntas, Prov. Loja, 28 Sept. 1918; Holmgren
358 (US) along river near Bafios, Prov. Tungurahua, 23 Feb.

1920; Hitchcock 21473 (US) between Loja and San Lucas, 2100-

2600 m, Prov. Loja, 6 Sept. 1923; Rose, J. N. 22234 (US) no

data. E. W. D. & Mary Holway 951 (US), Quito, Prov.

Pichincha, 29 Aug. 1929; Benoist 3216 (P) Pifo, Prov.

Pichincha, ca. 2500 m, 19 Feb. 1931; Firmin 387 (GH) at

equator just north of Quito, Prov. Pichincha, 2700 m, 12

Jan. 1928; Mexia, ¥nes 7548 (US) rocky cliff, between Ibarra

and Rio Pasquasa, Prov. Imbabura, 2800 m, 21 July 1935;

Asplund 8356 (US) cliff, at Tamboloma, Prov. Bolivar, 2050 m,

15 Aug. 1939; Penland & Summers 735 (GH) Lake Cuicocha, Prov.

Imbabura, 3200 m, 27 May 1939; Haught 3179 (US) Hacienda

Yunguilla, northwest of Calacali, Prov. Pichincha, 2700 m,

19 March 1942; Acosta Solis 5469 (F) Hacienda La Carmela,

Sibambe, Prov. Chimborazo, 2400-2800 m, 20 Aug. 1943; Fosterx
2587 (US) near Loja on ledges, Prov. Loja, 2200 m, 11 Nov.

1248; Foster 2595 (US) road to Cachicaran, on rocks, Prov.

Loja, ca. 700 m, 30 Nov. 1948; Acosta Solis 5385 (F) Hacienda

La Carmela, Sibambe, ca. 2600 m, 18 Aug. 1943; Johansen 9
(Us) Bafios, Prov. Tungurahua, ca. 2500 m, 6 March 1945; Camp
E-4085 (US) rocky outcrops, near El Tambo, Prov. Chimborazo,
ca. 3000 m, 6-9 July 1945; Espinosa 78 (GH) Las Juntas, north
of Loja, Prov. Loja, ca. 2500 m, 6 April 1946; Fosberqg &
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Gilexr 22873 (US) paso de Cajanuma, 9 kn south of Loja, Prov.

Loja, 9 Feb. 1945; Espinosa 2033 (US) north of Zaruma,

Chepel and Ambocas, Prov;'El Oro, 2950 m, 30 Aug. 1947;

Asplund 20144 (US) cliff, Agoyé&n, Prov. Tungurahua ca. 1600

m, 5 April 1956; Fagerlind & Wibom 1527 Lago Cuicocha, Prov.

Inbabura, Nov. 1952; ‘Dodson and Thien 10565 (US) on side of

cliff, km 46 Quito-Santo Domingo, Prov. Pichincha, 2000 m,

22 Oct. 1961l; Dodson and Thien 1461 (US) km 45-51, Loja-

_ Zamora, Prov. Zamora, 1400-1600 m, 21 Nov. 1961; AJG 835 (US)
rocky cliffs at side of river, ca. 140 km south of Cuenca be-
tween Rio Ofia and Rio Pagquishapa, Prov. Loja, 2100 to 2200 m,
common, 20 Feb. 1963.

COLOMBIA, PERU.
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30. PITCAIRNIA OBLONGIFOLIA L. B. Smith, 1959 (Phytologia

vol. 6, no. 8) pp. 438-439, pl. 2, figs. 9-1l.

PLANT ca. 50 cm tall, stemless probably; LEAVES to 30
cn long, blades 3.0 cm wide, not petiolate; sheaths ca. 3.0
cm long, serrate; blades entire, glabrous dﬁoée, covered with
rufescent scales beneath; SCAPE 3-4 mm in diameter, erect;
SCAP=Z-BRACTS erect but not strict, only the lowermost imbri-
cate, the upper bracts remote; INFLORESCENCE 22 cm long by
ca. 4.0 cm in diameter exclusive of petals, lax, simple,
glabrous; FLORAL BRACTS 1.0-1.5 cm long by 7-8 mm wide,
broadly ovate; PEDICELS 1.2-15.0 cm long, slender; SEPALS to
2.1 cm long, narrowly triangular, ecarinate; PETALS more than
3.5 cm long, red, naked; OVARY nearly totally superior, dis-
tance between flowers 0.8-2.5 cm.

MATERIAL EXAMINED: Asplund 15850 (S, TYPE; US, photo)

cliff, below Pifias, Prov. El Oro, ca. 750 m, 20 March 1955.
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31. PITCAIRNIZ AEQUATORIALIS L. B. Smith, 1936 (Contrbk.

Gray Herb. vol. 114) p. 6, pl. 1, fig. 3.

PIANT to 100em tall; LEAVES ca. 80 cm long, blades ca.
1.4 cm wide, dimorphic, outermost short and spiny, longer
leaves deciduous.along a transverse line, nét.petiolate:
SCAPE erect, slender, glabrous; SCAPE-BRACTS erect, imbri-
cate below but not so above; INFLORESCENCE 40 cm long, gla-
brous, lax, simple; PLORAL BRACTS ca. 2 cm long, apex acumi-
nate; PEDICELS ca. 2.0 cm long; SEPALS 3.0 cm long, ecarinate,
narrowly triangular, yellow; PETALS ca. 7.0 cm long, pale
yvellow; OVARY 3/4 superior.

TYPE: Rose (GH), Ecuador, not seen; species deséribed

from material that flowered at the New York botanical garden.
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32. PITCAIRNIA LUTESCENS Mez & Sodiro, 1904 (Bull. Herb.

Boiss, series 2, vol. 4) p. 626; Mez, 1935, p. 265.

PLANT to 50 cm tall; LEAVES 40-60 cm long, blades 0.7-
1.4 cm wide, dimorphic, outermost spiny and short, longer
leaves deciduous.but still present when pla%t.in flower;
SCAPE 2-3 mm in diameter, erect; SCAPE~BRACTS 3.5-4.5 cm
long, mostly imbricate, strict; INFLORESCENCE ca. 9.0 cm
long by 2.0-2.5 cm in diameter, cylindric, lepidote, simple,
having ca. 30 flowers; FLORAL BRACTS 1l.5-1.6 cm long by 3-4
mm wide, linear-ovate, apex setiform, lepidote; PEDICELS 0.5-
1.2 em long; SEPALS 2.0-2.1 cm long by 3 mm wide, ecarinate,
strongly nerved, triangular; PETALS 3.5-4.5 cm long, yvellow,
no basal scale; OVARY nearly totally superior, distance be-
tween flowers 5 mm.

MATERIAL EXAMINED: Rose & Rose 22235 Prov. Chimborazo

(us).
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33. PUTCATRNIA COSTATA L. B. Smith, 1948 (Caldasia, no. 5)

p. 7, £ig., Smith, 1957, p. 73.

PLANT probably ca. 100 cm tall, stemless; LEAVES to‘lSO
cnm long, blades 2.0-2.4 cm wide, margins completely entire,
sheaths pale; SCAPE ca. 5 mm in diameter; eieét; SCAPE-BRACTS
3.0-12.0 cm long by 1.9 cm wide, lowermost imbricate, the
uoper two or three slightly shorter than internodes; INFLO-
RESCENCE 15-20 cm long by 8.0-9.0 cm in diameter, glabrous
or subglabrous, erect, cylindric, simple, lax; FLORAL BRACTS
2.0-2.5 cm long by ca. 9 mm wide, spreading, ovate, obscurely
ilepidote on outer surface toward apex and glilabrous or sub-—-
glabrous within; PEDICELS 2.0 cm long, slender, tricostate
with the base of ovary; SEPALS 4.5 cm long by 7-9 mm wide,
ecarinate, obovate, subacute; PETALS 6.b_cm long, greenish
white, with baéal scale; OVARY 1/2 superior; distance between
flowers 1.8-2.2 cm, in flower around June-suly.

MATERIAL EXAMINED: Foster & Foster 2150 (US) above El

Diviso, Colombia, ca. 600 m; Acosta Solis 12279 (F) Lita,

Prov. Imbabura, 501 m, 25 April 1949.

COLOMBIA.
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34. PITCAIRNIA HARLINGII L. B. Smith, 1961 (Phytologia wvol.

&, no. 1) ». 11, »l. 1, f£igs. 18-20.

PLANT probably at least 1 m tall; LEAVES 150 cm long,
blades 5.0 cm wide subpetiolate, laxly serrulate throughout,
¢glabrous above, eovered with pale ferruginoﬁsfappressed
scales beneath; SCAPE ferruginous-lanate, red; SCAPE-BRACTS
imbricate, ovate, entire, ferruginous-lanate, the lower ones
with caudate apices; INFLORESCENCE ca. 40 cm long, lax, fer-
ruginous-lepidote, simple; FLORAL BRACTS ca. 5.5 cm long,
triangular~ovate; PEDICELS.to 2.5 cm long, slender; SEPALS
ca. 3.5 cm long, slightly carinate toward base, red; PETALS

ca. 7.0 cm long, orange, with basal scale; OVARY 1/3 superior.

MATERIAL EXAMINED: Harling 3426 (US, ISOTYPE) in a

thicket near the river, El1 Topo, Prov. Napo Pastaza, 1250 m,

28 Nov. 1958.
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35. PTTCAIRNIA NTIGRA (Carr.) André, 1888 (Enumeration Bromél.)

p. 5; Smith, 1957, p. 69.

Neumannia nigra Carr., 1881 (Revue Hortic., vol. 53) p.

390, pl.

PLANT cauleécent, ca. 60 cm tall; LEAVﬁS‘to 70 cm long,
trimorphic, outermost leaves short with spinose-serrate blades,
others with small lanceolate entire blades and the larger
with petiole ca. 30 cm long and blades 30-37 cm long by 10-14
cm wide, these entire; SCAPE ca. 6-7 mm in diameter, erect or
ascending; SCAPE-BRACTS 8.0-14.0 cm long by 2.0 cm wide,
erect, imbricate throughout, margins serrate, red; INFLO-
RESCENCE 10-50 cm long by 8.0-9.0 cm in‘diémeter, cylindric,
simple; FLORAL BRACTS to 6.5 cm long, arching-spreading,
carinate toward apex, red, glabrous; FLOWERS sessile; SEPALS
3.6 cm long, nerved; PETALS ca. 10 cm long, dark purple, yel-
low below; with basal scale; OVARY almost totally superior,
distance between flowers 2 mm or less.

MATERIAL EXAMINED: Drew E638 (US) epiphyte, lower Intag
Vvalley, abové Rio Halguayaco, below Magnolia, Prov.v;mbabura,

ca. 1300 m, 17 Sept. 1944; Heinrichs 537 (B:; US, AJG, photos)

near Rio Saloya, probably southeast of Chiriboga, Prov.

Pichincha, ca. 1900 m, 29 Nov. 1933; Asplund 20040 (US) Rio

Verde Grande, Prov. Tungurahua, ca. 1500 m, 30 March 1956.

CCLOMBIA.



189

Subfamily TILLANDSIOIDEAE

Tillandsioideae Harms, 1930 (Engler and Prantl, Pflanzen-

fam. ed. 2) vol. 15 a) p. 115; Smith, 1956, p. 91.

Leaves always entire, plants mostly epiphytic, ovary
superior or neérly so; fruit capsular, seédé plumosely apé
pendaged, indumcutum obviously of peltate scales, i.e.

lepidote; cotyledon ii. young seedling remaining incon-

spicuous.
'KEY TO THE ECUADORIAN GENERA OF TILLANDSIOIDEAE
%;;7 l. Seed appendage basal, straight at capsule
, . maturity, flowers polystichously or disti-
chously disposed (A)¥*, sepals mostly sym-
B

flowered.

2. Petals free (C), if slightly joined then
corclla tube deeply included within the
calyx; spikes distichous-flowered (A), or
simple. « o v ¢ ¢ ¢ o c e e 4 e e o o o .

. « = Genera TILLANDSIA and VRIESEA p.

A metric (B), or asymmetric and distichously
2. Petals joined (CC), or closely aggluti-
nated, flowers always polystichously dis-

0

C . posed, seed appendage usually brown.

*
Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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/Ng) ‘ 3. Petals naked, i.e. NOT with nectar scales

(D). . . . . . . : Genus GUZMANIA, p.

3. Petals with 2 nectar scales on inner sur-

CC face (DD), one Ecuadorian species. . . . .

e « ¢ « « « « =z Genus MEZOBROMELIA, Pp.

1. Seed appendage apical, flowers polysti-
chously disposed (AA); sepals strongly
asymmetric (BB), leaf-blades lingulate,

D often with translucent quality. . . . . . .

- « « « « « +. . : Genus CATOPSIS, p.

BB
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Genera TILLANDSIA and VRIESEA

Tillandsia L., 1753 (Sp. Pl.) p. 286; L., 1754 (Genera

Plantarum ed. 5) p. 138.

Vriesea Lindley, 1843 (Bot. Reg. vol. 29) p. 10 (published
as Vriesia):‘Beer, 1857 (Bromeliaceen) ﬁp:‘91—92, cor-—
rected spelling, (orthog. et nom. consv.).

Leaves rosulate or fasciculate or cauline, lingulate
to narrowly triangular or linear to subulate; inflores-
cence usually compound of distichous-flowered branches or
spikes, or secund, or simple and polystichously flowered;
flowers perfect; petals free, with or without basal scales
on inner surface of limb; stamens included or exserted:

ovary superior; capsule septicidal, seeds with straight,

white to cream basal plumose appendage..

KEY TO THE ECUADORIAN SUBGENERA OF TILLANDSIA AND TO VRIESEA
1. Petals NOT with basal scales (A)¥*, inf%o—
rescence simple, digitate, bi- to guadripin-
nate, floral bracts conspicuous or incon-
spicuous, petals white, violet, yellow, or
A rarely green.

2. Stamens deeply included and style short
(B) -

(5 3. Flowers with conspicuous petal-blades (C)
B e« « « « o o« o 3 Subgenus PHYTARRHIZA, Pp.

* Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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3. Flowers with INconspicuous petal-blades

' (cc) .
4. Inflorescence minute, 5-10 mm long,
Q& always simple, 1-5 flowered, sepals

C . symmetric (D). . . . e e e e e e e e e .
, < « « « . : Subgenus DIAPHORANTHEMA, p.
cC 4. Inflorescence large, at least several
’ cm long, sepals asymmetric (DD). . . . .
: ' [i::;7 « - « « : Subgenus PSEUDO-CATQOPSIS, pP-.
D | 2. Stamens NOT deeply included and style
. DD
: elongate (BB).
/ ‘ 5. Leaf—sheathé usually with some purple,
,/ stamens usually included (E), leaf-
BB . ' : blades of most species lingulate. . . .

: Sub-

genera ALILARDTIA and ANOPLOPEHYTUM, P.
5. Leaf-sheaths NOT purple, but dark
brown or red-brown, stamens much

exserted (EE), leaf-blades of most

species narrowly triangular. . . . . .

e« e« o o « : Subgenus TILLANDSIA, p.

l. Petals with basal scales (A7), inflores-
cence simple, digitate or bipinnate, floral
bracts conspicuous and enfolding floral

3

AA . base, petals white, green or violet. . . . .

e e + » o o« o » +» o : Genus VRIESEA, p.
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TILLANDSIA subgenus PHYTARRHIZA

Tillandsia subgenus Phytarrhiza Baker, 1887 (Jour. Bot.

vol. 25) pp- 212 and 214.

Flowers distichous, petal-blades conspicuous, stamens
deeply includea, style short, no longer tﬂag ovary, leaves
often narrow, thin, stoma in surface view often appearing
round.

KEY TO THE ECUADORIAN SPECIES OF
TILLANDSIA subgéﬁus PHYTARRHIZA
1. Floral bracts large, 4.0 cm long or more,
inflorescence always simple, flowers at
Ieast 6.0 cm long.
2. Floral bracts erect to spreading at an-
thesis, NOT concealing rhachis, leaves
to 60 cm long. . . . . = l. T. pretiosa.
2. Floral bracts erect at anthesis, conceal-
ing rhachis, leaves to 45 cm long.

3. Floral bracts at least slightly nerved,
sepals membranaceous, glabrous within,
petals blue with white spot, 5 to 6
flowers per inflorescence. . . « « « - o« .
c e s e s e s o o & oz 2. T. umbellata.

3. Floral bracts NOT at all nerved, sepals
coriaceous, lepidote within, inflores-

cence having at least 8 flowers.,
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4. Scape not including inflorescence to 29 cm

long, inflorescencé exclusive of petals

8.0-9.0 cm wide, elliptic. . .« . . « . . .

c + o « o = o « = 5. 7T. cyanea var. elatior.
4; Scape not including infloéeécence 4.0-17.0

cm long, inflorescence exclusive of petals

ca. 7.0 cm wide, oblong.

5. Petals blue with white spot toward base

Q) of blade. . . : 4. T. cyanea var. tricolor..
%f?% 5. Petals blue throughout blade, NOT with
Pﬁ;} white spot toward base of blade. . . . .
X§57 T e e e e s o - 3 3. T. cyanea var. gyvanea.
A 1. Floral bracts small, 1.1-3.5 cm long, in-
' florescehce simple or compound, flowers to
4.5 cm long.
- 6. Inflorescence compound.
AA 7. Spike rhachis mostly obscured by imbri-
cate floral bracts (A)*. . . . . . . .

« e & o o o o e« o« « z 6. T. hamaleana.
7. Spike rhachis NOT at all obscured by
floral bracts (AA).
8. Spike rhachis strongly alate giving

webbed appearance between floral bracts

B). . . « . . . 7. T. platyrhachis.

<
Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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8. Spike rhachis NOT strongly alate (BB).
9. Sepals strongly nerved (C), diameter of
inflorescence 4.0-5.0 cm. . . . . . . .
e e e e o o e o o o o 3 8. T. straminea.
9. Sepals NOT or scarcely ngrQQd (cc), di-
ameter of inflorescence ca. 8.0-20.0 cm.
10. Spike width 4.4-6.0 cm exclusive of
capsules, floral bracts ca. 3.2-3.4
cm long. . . . . . . 9. T. dyeriana.
10. spike width 3.0-4.0 cm exclusive of
capsules, floral bracts 1l.4-2.1 cm
long. . . . . . . . . . : 10. T. nubis.

6. Inflorescence simple.

t

1ll. Floral bracts 2.5-3.4 cm long and to
1.7 cm wide, plant 40-70 cm tall,
rhachis often strongly geniculate (D).

12. Floral bracts spreading sharply at
anthesis, leaves 15-20 cm long, scape-

bracts imbricate below, scarcely so

above. . . . . . . : 9. T. dyeriana.
12. Floral bracts erect to spreading at
.anthesis, leaves 32-45 cm long, scape-
bracts imbricate throughout with cau-
date, spreading apices. . . . . . . .

e « o o« o o « 2 1l1l. T. acosta-solisii.




196

1ll. Floral bracts 1.0-2.2 cm long, rhachis

%%7 flexuous or undulate (DD), NOT geniculate.
I' .
§§ 13. Capsules to 3.5 om long, floral bracts

narrow, not more than 7 mm wide when

DD | unrolled.

14. Flowers blue, 3 to 8 per inflorescence,
distance between flowers 1.3-1.6 cm. . .
e+ o o e s e e s &« « 3z 12, T. caerulea.

l4. Flowers white or yellow, 10 to 40 per
inflorescence, distance between flowers
4-8 mm.

i5. Inflorescence 0.4-1.0 cm wide exclusive
of capsules, floral bracts consistently

erect, petals ca. 1.6 cm long. . . . .

e « o o « « o 3z 13. T. triglochinoides.

15. Inflorescence 2.5-3.0 cm wide exclusive
of capsules, floral bracts consistently
spreading, petals ca. 2.4 cm long. . .

e « +« e« o o « o 3 14, T. narthecioides.

1l3. Capsules 4.0 cm long or more, floral
bracts 8 mm to 1.2 cm wide or more when
unrolled.

16. Floral bracts ovate with margins
. curved (E), spreading at nearly 90°
angle with rhachis, inflorescgnce hav-

ing up to 40 flowers. . . . . .
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c e s e e s o s s e o 3 15.‘2..scaligera.

'16. Floral bracts ovate but with margins
nearly straight (EE), spreading at 45°

angle or less with rhachis, inflorescence

EE : having ca. 12 to 24 flowefs:

N , 17. Sepals extending beyond floral bracts
) : (F), leaves to 24 cm long, blades 0.5~
\ F- : 1.0 cm wide, floral bracts unicarinate

e e« o o o + o « o« o 3 l6. T. monadelpha.

1l7. Sepals included within floral bracts

§3§é7r (FF), leaves to 60 cm long, blades 1.2~

' 1.6 cm wide, floral bracts ecarinate. .
FE

« + e + e o = o « o « 3 17. T. cornuta.
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l. TILLANDSIA PRETIOSA Mez, 1919 (Fedde Repert. Spec.

Nov. vol. 16) p. 78; L. B. Smith, 1951, p. 485.

PLANT ca. 55 cm tall; LEAVES 45-60 cm long, blades
ca. 1.5-2.0 cm wide, in a slender rosette, blade linear-
triangular, sheath ca. 5 cm long; SCAPE cé..O.S-l.O cm
in diameter; SCAPE-BRACTS 4.0-14.0 cm long, by ca. 1.3
cm wide, imbricate throughout, lowermost with long, nearly
filiform blade, erect:; INFLORESCENCE ca. 20 cm long by
11.5 cm wide, simple, lax, distichous with ca. 20 flowers;
FLORAL BRACTS 5.5 cm long by estimated 2.4 cm wide at an-
thesis, in bud 4.5 cm wide, coriaceous, not nerved, gla-
brous, spreading at anthesis at nearly 90° angle with
rhachis, and not imbricate, in bud floral bracts imbricate:;
SEPALS 4.5 c¢m long, concealed by floral bracts, carinate,
margins membranaceous; PETALS probably ca. 8.0 cm long,
blades large and spreading, blue when dry.

MATERIAL EXAMINED: Sodiro 171/39 (B, TYPE; US, photo)

near Mindo, probably along Rio Mindo, Prov. Pichincha, ca.

1000 m, Jan. 1886; Heinrichs 588 (Munich:; US, AJG photo)

Pilatdédn =zone, near rRio Toachi, Prov. Pichincha, 900 m,

18 Dec. 1933.
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2. TILLANDSIA UMBELLATA André, 1886 (Rewvue Hortic.) p. 60,

pl.; André&, 1888, p. 8; André, 1889, pp. 97-98; Smith,
1951, pp. 494-495, fig. 62.

PLANT ca. 35 cm tall with scape much Shorter than
leaves; LEAVES.25—35 cm long, blades 1.5 ém‘wide, nar-
rowly triangular, appear glabrous; SCAPE with inflores-
cence ca. 24 cm long, 2 mm in diameter; SCAPE-BRACTS ca.
3.5 cm long, erect, imbricate; INFLORESCENCE ca. 7.0 cm
long by 3.0-5.0 cm wide exclusive of petals, simple, with
5 to 6 flowers, distichous, dense; FLORAL BRACTS 4.0 cm
long by ca. 1.6 cm wide, apex acute, elliptic, erect,
imbricate, papery, glabrous without and within; SEPALS
3.0-3.5 cm long, glabrous without and within, margins
membranaceous; PETALS ca. 7.0 cm long, blades ca. 2.5 cm
wide, deep blue with white eye at base; CAPSULES unkndwn,
distance between flowers ca. 1.2 cnm.

MATERTIAL EXAMINED: André K-317 (K, TYPE; US, photo)

a cultivated specimen probably descended from living mate-

rial of Pocortman 469, between Cisne and Ambocas, 1882,

Prov. Loja: Acosta—Solis 7853 (F) La Hamaca, Catacocha,

Prov.. Loja, 2200-2400 m, 15_§pril lod4.
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TILLANDSIA CYANEA Linden ex Koch, 1867 (Wochenschrift

vol. 10) p. 140; Smith, 1951, pp. 489-590, fig. 6l.

T. Lindeni Morren, 1869 (Belg. Hortic. vol. 19) p.

321, pl. 18.

PLANT 25—35 cm tall; LEAVES 25-40 cm\logg, blades
1.0-1.8 cm wide, finely appressed-lepidote, blade linear-—
triangular, sheaths 4.0-6.0 cm long by ca. 3.0 cm wide,
elliptic, distinct; SCAPE 7.0-40.0 cm long with inflo-
rescence, ca, 6 mm in diameter, mostly erect; SCAPE-
BRACTS 3.0-6.0 ém long by ca. 1.2 cm wide, apices at-
tenuate, erect; INFLORESCENCE 7.0-17.0 cm long by 6.0-
9.0 cm wide exclusive of petals, simple, distichous,
dense, elliptic to oblong with up to 20 flowers; FLORAL
BRACTS 4.5-5.5 cm long by ca. 2.5 cm wide, erect, imbri-
cate, coriaceous, sharply carinate, not nerved, apex
acute, glabrous without, lepidote within; SEPALS 3.5-4.0
cm long by 9 mm wide, obovate, coriaceoué, posteriorly
carinate, not nerved, acute; PETALS ca. 8.0 cm long,
blades 2.0-2.5 cm wide and blue throughout or with white
spot toward base; OVARY 7 mm long by 3 mm wide, distance
between flowers ca. 5 mm.

3. TITLIANDSIA CYANEA var. CYANEA

FIG. 37
Inflorescence elliptic, ca. 7.0 cm wide exclusive of
petals, scape to 10 cm long exclusive of inflorescence,

petal blade, blue throughout.
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MATERIAL EXAMINED: Rose and Rose 22617 (US) near
Huigra, Hacienda de Licay, Prov. Chimborazo, estimate

1500 m, 8 Sept. 19218; Hitchcock 21304 (US) between

Portovelo, gold mine near Zaruma and El1 Tambo, Prov. El1
Oro, 600-1000 ﬁ 2 Sept. 1923; AJG 703 3 kﬁ érom Mangla-
ralto near base of Cerro Colorado in scrubby area at
roadside, Prov. Guayas, ca. 50 m, 2 May 1962; AJG 889
(US) near rainforest but in somewhat dry area on out-
skirts of forest, abundant, epiphytic, km 85 Duran (other
side of river from Guayaquil) El Tambo, Prov. Caflar, ca.

600 m, 22 March 1964.
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4. TILLANDSIA CYANEA Linden ex Koch var. TRICOLOR (André)

L. B. Smith, 1951 (Contrb. U.S. Nat. Herb. Qol. 29,
no. 10) p. 491.
T. lindeni Morren var. tricolor André, 1877 (Illust.
Hortic.) p..190. o
PLANT.like.g. cyanea var. cyanea in habit and most
dimension and shapes. The inflorescence is somewhat more
oblong than elliptic and the petals are like T. umbellata
in having a white spot at the base of the blue petal blades.

MATERIAL EXAMINED: André 4040 (X, TYPE of T. lindeni)

along Rio de cristal between Pisagua and Sabanetas, ca.

60 m, Prowv. Los Rios.
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5. Tillandsia cyanea Linden ex Koch var. elatior L. B.

Smith, 1955 (Phytologia wvol. 5, no. 5) p. 181.
FIG. 38
Plant habit and most of the dimensiops.and shapes
like 7. czanea.var. cyanea. The scape is elongate, to
29 cm long exclusive of inflorescence and the inflores-
cence is 8.0-9.0 cm wide exclusive of petals.

MATERIAL EXAMINED: Fagerlind and Wibom 1947 (S, TYPE;

US, photo) ca. km 27 Chiriboga-Santo Domingo, Prov.
Pichincha, ca. 2000 m, Dec. 1952; Sodiro s. n. (Quito:;
AJG photo) Valle Mindo, Prov. Pichincha, 900-1000 m,
date(?) .

NOTES: It is interesting to note that capsules are
rarely found upon any of the noncultivated spécimens of
any of the varieties of T. cyanea. Capsules have not
been mentioned in the literature. It would seem that re-
production is largely vegetative. This Qould possibly
explain the comment of Smith (1951, p. 490) in regard
to his comparison of cultivated plants and wild ones.
"After a lapse of over 80 years it is still impossible
to see any difference between the cultivated material
cited above and the specimens that have come directly
from their natural habitat." Because sexual reproduction
is not the rule with this species there is much less var-
iation than might have occured were crossings to take

place fregquently. While there is no real evidence that
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the populations are largely apomictic, there is strong
likelihood that this is the case. At any rate,'the dis~
tribution in Ecuador -of such elegantly beautiful plants
nust have for some time been at least in part due to man.
Very likely plénts have been picked up ané carried to
other regions simply because of their attractiveness.
If the new locality were at all suitable they would con-
tinue growing and producing offshoots.

W. A. Schulz Jr. (1967, personal communication) of

Polk Nursery Company, Florida collected a large number

of Tillandsia cyanea vars. (?) in Ecuador in September

1967. Of 41 plants which had flowered he found only 4
with capsules and even here capsules were few, from 1 to
4 capsules per inflorescence. This is the first observa-
tion to my knowledge of T. cyanea producing capsules in

its natural habitat.
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6. TILLANDSIA HAMEALEANA Morren, 1869 (Gardener's Chron.

vol. 2) p. 460.

Wallisia hamaleana Morren, 1870 (Belgic. Hortic. wvol.

20) p. 97, pl. 5.

PLANT 25—35 cm tall, erect rosette oé l;aves; LEAVES
15-25 cm long, blades 2.0-3.5 cm wide, lingulate, pale
green, apex acute to apiculate; SCAPE 3-4 mm in diameter,
erect; SCAPE-BRACTS 4.0-6.0 cm long, imbricate below, not
so above, strict; INFLORESCENCE 8.0-11.0 cm long by 8.0-
10.0 cm wide, bipinnate with 3 to 6 spikes, dense, slightly
lepidote, distance between spikes 1.0-1l.2 cm; PRIMARY
BRACTS 3.0-4.0 cm long by 1l.2-1.4 cm wide, erect to
spreading, ovate; SPIKES ca. 5.0 cm long by 2.5-3.0 cm
wide, divergent; FLORAL BRACTS 2.1-2.4 cm long by 1.4 cm
wide, ecarinate, strongly nerved, apex acute, slightly
lepidote without, glabrous within, papery, imbricate;
SEPALS 1.9-2.1 cm long by 0.8 cm wide, oﬁovate—elliptic,
papery, ecarinate, broadly acute, glabrous without and
within, free; PETALS 3.0-3.2 cm long with conspicuous
blades to 1.5 cm wide, purple; CAPSULES not known, dis-
tance between flowers 3-4 mm, flowering time around July-
September.

MATERIAL EXAMINED: Sodiro 171/3S%b (B: US, photo)

Vulcan Guanaxa, Prov. Pichincha probably; Stevermark

54153 (GH) between Paccha and Puente Grande, 3° 35' south,

79° 38' west, Prov. El Oro, ca. 1500 m; Steyermark 53859
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(GH) wooded slopes, bordering Quebrada Nudillo and Que-

brada Tambillo, tributary to Rio Luis, Prov. El Ozro,

1610-1890 m, 13 Aug. 1943; Penland and Summers 1171 (GH)
epiphytic, near Chinche between San Pedro and Zaruma,

Prov. Loja, 2000 m, March-August 1939; Hitchcock 21344

(US) epiphytic, between E1 Toma and La Toma, 1000-2200 m,

3 Sept. 1923; Hitchcock 21159 (US) between La Chorita

and Portovelo, gold mine near Zaruma, Prov. El1 Oxro, 1000-

2000 m, 28 Aug. 1923; Camp E-3898 (US) on dry rock, canyon

of Rio Chanchan from Naranjapata to below Huigra, Prov.

Chimborazo, 800-1100 m; Espinosa 1914 (US) epiphytic,

near Zaruma, Cordillera de Gliishaguifia, Prov. El Oro,
2000 m, 29 Aug. 1947; Teuscher s. n. (US) Monte Cajamina,
Prov. El Oro, ca. 3000 m, 1951l.

COLOMBIA.
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7. TILLANDSIA PLATYRHACHIS Mez, 1896 (DC. Monogr. Phaner.

vol. 9) p. 848; Smith, 1957, p. 140.
- FIG. 39 .

PLANT 50-80 cm tall by ca. 40 cm in @iameter; LEAVES
50-70 cm long, blade 3.5-6.0 cm wide, linéulate, apex
acute, subglabrous above, densely appressed lepidote
below, sheath ca. 18 cm long by 10-12 cm wide, elliptic,
dark brown abowve when dry; SCAPE 1.0-1.2 cm in diameter,
erect, slightly exceeding leaf-rosette; SCAPE-BRACTS
3.5-9.0 cm long by ca. 2.5 cm wide, strictly erect, apex
acute, completely obscuriné scape; INFLORESCENCE ca. 30
cm long by 20 cm in diameter, bipinnate, lax, glabrous;
PRIMARY BRACTS 3.0-4.0 cm long by 2.0 cm wide, apex acute,
erect to spreading, much shorter than spikes; SPIKES 9.0-
14.0 em long by 4.0-7.5 cm wide, spreading to arching re-
curved, ca. 7 to 10 per inflorescence, distance between
spikes 2.5-4.5 cm, rhachis strongly alaté giving webbed
appearance between floral bracts, stipe to 2.4 cm long,
no sterile bracts, ca. 9 to 19 flowers per spike; FLORAL
BRACTS 2.3-3.0 cm long by 1.3 cm wide, apex acute to
obtuse, subcoriaceous, carinate, faintly nerved, glabrous
without, slightly lepidéte within, erect to spreading, sub-
imbricate at anthesis, strikingly creamy-white when alive,
showing up from a good distance, turning dark brown when
dry;:; SEPALS 2.8-3.1 cm long by ca. 6~7 mm wide, exceeding

floral bracts, obtuse, oblong-elliptic, ecarinate, strongly
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nerved, coriaceous, glabrous without and within, free;
PETALS with blades ca. 1 cm long, deep violet, Etamens
deeply included within corolla; OVARY ca. 8 mm long by
3-4 mm in diameter; CAPSULE ca. 4.0 cm long, seeds light
red-brown; diséance between flowers 5-8 mﬁ,.in flower
around April to May.

MATERIAL EXAMINED: Schimpff 714 (Zurich; US, AJG,

photo) near Rio Pastaza, Prov. Napo, 1400 m, 4 Feb. 1934;
AJG 1139 (US) epiphytic ca. 2 m from gfound, tank full of
water, not common, rain forest, km 45 Loja-Zamora, Prov.
Zamora, ca. 1500 m, 11 Aug. 1965.

PERU.

NOTES: This species when alive is very conspicuous
for the white appearance of the inflorescence from a

distance. The floral bracts are creamy-white when -alive.
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8. TILLANDSIA STRAMINEA H. B. K., 1816 (Nova Genera et
Species, vol. 1) p. 292, l
FIGS. 40, 41

PLANT to 60 cm tall; LEAVES to 30 cm long, blades
1.2 cm wide, silvery-green, narrowly triaﬁgﬁlar with
filiform apices, sheath 2.0 cm long by 2.2 cm wide, sur-
face of leaf densely moderately spreading-lepidote,
velvety to touch; SCAPE with inflorescence to 55 cm long,
1 mm in diameter, erect to slightly curved; SCAPE-BRACTS
to 15 cm long by 1.2 cm wide, imbricate throughout, blades
caudate, erect, Sheath clasping scape; INFLORESCENCE 6.0-
9.0 em long by 4.0-5.0 cm in diameter, bipinnate, lavender,
glabrous with 4 to 6 spikes, lax; PRIMARY BRACTS to 2.8 cm
long, erect to spreading, lavender, elliptic, glabrous;
SPIKES 4.0-6.5 cm long-by 3.0 cm wide, with 4 to 6 flowers,
terminal bract sterile, distance apart 0.6-1.0 cm; FLORAL
BRACTS 1.8-2.1 cm long by 1.0 cm wide, spreading at about
45° angle, not imbricate, strongly nerved, ecarinate,
papery, glabrous without and within, lavender, apex acute;
SEPALS ca. 1.8 cm long by 8 mm wide, elliptic, acute,
posteriorly connate for 2 mm, ecarinate, papery, strongly
nerved; PETALS 2.0-2.2 cm long, blades 0.8-0.9 cm wide,
conspicuous, erect, white with lavender tip; STAMENS
deeply included; OVARY ca. 3 mm long by 2-3 mm in diameter,
style shorter than ovary; CAPSULE 6.6-7.0 cm long; flowers

fragrant, distance between flowers 4-5 mm.
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MATERIAL EXAMINED: Humboldt, Willdenow 3496 (B, TYPE;

US, photo) Peru; Hitchcock 21351 (US) between El Tambo and

La Toma, epiphytic, Prov. Loja, 1000-2200 m, 3 Sept. 1923;

Wiggins 10875 (US) cliffs and steep slopes 7 km south of
Loja, road to Malacatos, Prov. Loja, ca. 2500 m, 4 Oct.

1944 ; Espinosa E 456 (US) on rocks, Prov. Loja, 2200 m,

31 May 1946; Foster 2586 (US) epiphytic, outskirts of

Loja, Prov. Loja, ca. 2500 m, 28 Nov. 1948; Asplund 18126

(US) epiphytic and terrestrial, Chincha, above San Pedro,
Prov. Loja, ca. 2400 m, 13 Oct. 1955; AJG 1120 (US) dry
slopes, epiphytic on Prosopis and small shrubs, km 23,
Loja—Cotamayo, ca. 2000 m, 10 Aug. 1965.

PERU.

NOTES: Although Mez (1935, pp. 531-532) placed

Tillandsia straminea H. B. K. in the subgenus, Allardtia;

its short style and conspicuous petal blades would preclude
its membership in Allardtia and justify its inclusion in

the subgenus, Phytarrhiza. Therefore, I am including T.

straminea with the subgenus, Phytarrhiza.
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9. TILLANDSIA DYERIANA André, 1888 (Enumeration Bromél.)

p. 8; André, 1889, pp. 98-99, pl. 32.

PLANT 45-70 cm tall by ca. 20 cm wide; LEAVES 15-30
cm long, blades ca. 2.0 ¢m wide, 15-20 in a campanulate
rosette, linguiate, apex acute, spotted p&réie; SCARPE ca.
68 cm long with inflorescence, 3-4 mm in diameter; SCAPE-
BRACTS 3.0-6.0 cm long by ca. 1.4 cm wide, imbricate
below, scarcely so above, erect; INFLORESCENCE 16-18 cn
long by 18-20 cm in diameter, simple or bipinnate with ca.
3 spikes, lax, erect; PRIMARY BRACTS 3.0-4.0 cm long by
ca. l.4 cm wide, spreading, apices acute; SPIKES 9.0~17.0
cm long by 5.5-6.0 cm wide, spreading, distance between
to 1.5 cm; FLORAL BRACTS 3.2-3.4 cm long Yy ca. 1.7 cm
wide, apex acute, nerved, carinate, not imbricate, sub-
glabrous, spreading at nearly 90° angle with rhachis at
anthesis; SEPALS 2.1-2.3 cm long, acute, spreading, not
nerved or scarcely so, minutely lepidote; PETALS ca. 3.1
‘cm long by 5 mm wide at lobes, white; stamens included by
5-6 mm; CAPSULES 5.0-5.5 cm long; flowers 5-7 mm apart.

MATERIAL EXAMINED: André& 4256 (K, TYPE; US, photo)

Prov. E1l Oro, ca. 100 m.

Not seen: Lehmann 7646 (B) Santa Rosa, Prov. Loja.

NOTES: I have not seen the Lehmann specimen. However,
Lyman B. Smith tells me that it has a simple inflorecscence

and belongs with T. dyeriana André.
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10. TILIANDSIA NUBIS Gilmartin, spec. nov.

A T. dzefiana André, cui affinis, partibus.omnibus
minoribus, spicis angustioribus, bracteis florigeris
sepalis non superatis differt.

| FIG. 42

PLANT to 45 cm tall; LEAVES at least to 24 cm long,
blades ca. 3.0-4.5 cm wide, lingulate, apex acute to
apiculate, sheath ca. 9.0 cm long by 4.5-5.5 cm wide,
pale brown, blade and sheath often with some purple when
living; SCAPE 35-48 cm long with inflofescence, 3-4 mn
in diameter; SCAPE-BRACTS 5.0-7.0 cm long, strict, imbri-
cate below, scarcely so above; INFLORESCENCE ca. 24 cm
long by ca. 13 cm in diameter, mostly bipinnate, may be
partly tripinnate, lax, pyramidal, glabrous; PRIMARY
BRACTS 2.5-4.0 cm long by 0.9-1.0 c¢m wide; SPIKES 6.0-9.0
cm long by ca. 3.0-4.0 cm wide, ascending, with stipe 1l.4-
3.0 cm long, no sterile bracts, having 8.to 14 flowers,
spike-rhachis nearly straight, distance between spikes
2.0-4.0 cm; FLORAL BRACTS 1l.4-2.1 cm long by 8 mm wide,
spreading at 75°-90° angle with rhachis at anthesis, cari-
nate nerxrved, apex acute, apparently glabrous without and
within, papery, not imbricate; SEPALS 1.5-1.8 cm long by
5-7 mm wide, about equaling floral bracts, broadly el-
liptic, coriaceous, glabrous without and within, acute to
attenuate, hot nerved, ecarinate; PETALS to 4.5 cm long,

blades ca. 1.2 cm wide, wviolet; OVARY 2-3 mm long by 1.2
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mm wide, style 1.0-1.5 mm long, shorter than.stamens, dis=-
tance between flowers 4-6 mm, probable flowefing time
March-June. |

MATERIAL EXAMINED: Naundorff s. n. (US, TYPE) Tandapi,
"palma de pais;" cultivated by Marnier-Laéo;tolle no. 55,
Prov. Pichincha, ca. 1500 m, 22 March 1966; AJG 1186 (us)
cloud forest, road between Guayagquil and El Tambo, Prov.
Caflar, ca. 920 m, 14 Aug. 1965.

NOTES: The resemblance to T. dyeriana André is strong
and especially so if one does not take into consideration
the dimensions of the floral parfs. The spikes, for ex-
ample, of T. dyeriana are at least 5.5 cm wide at anthesis
and the spikes of T. nubis AJG are not more than 3.0 cm
wide at anthesis. An additional feature which distinguishes
these two is the relative lengths of the sepals and floral
bracts. The floral bracts of T. dyeriana conspicuously
over-reach the sepals; the floral bracts of T. nubis equal
or are exceeded by the sepals. The collection area for
T. dyeriana is coastal Ecuador. The collection sites for
T. nubis are the Andes from ca. 200-2000 m altitude.

Lehmann 26 (B) which was determined by Mez to be T.
dyeriana (Mez, 1935, p..576) and collected from near
Quito may also be a representative of this species. I
have not had the opportunity to examine this Lehmann

specimen.
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1ll. TILLANDSIA ACOSTA-SOLISII Gilmartin, spec. nov.

A T. cornuta Mez et Sodiro, cui affinis, bracteis

florigeris longioribus, erectis; sepalis nervétis.
FIG. 43

PLANT 40—55 cm tall by ca. 25 cm in éiémeter,-leaf—
rosette elongate-erect, growing in clumps of several indi-
viduals; LEAVES 32-45 cm long, blades 1.0-2.0 cm wide,
flat, papery when dry, narrowly triangular, apex at-
tenuate to filiform, densely appressed-lepidote; sheath
3.0-7.0 cm long by 2.0-3.5 cm wide, concolorous with
blade below, dark brown above:; SCAPE 3-4 mm in diameter,
erect; SCAPE-BRACTS 4.0-15.0 cm long by 1.0-1.2 cm wide,
erect, sheaths clasping scape, caudate apices spreading,.
imbricate throughout; INFLORESCENCE 12-14 cm long by ca.
2.0 cm wide, simple, distichous, erect, linear-elliptic,
glabrous, having 10-15 flowers, rhachis strongly genicu-
late; FLORAL BRACTS 2.5-3.0 cm long by 1;2-1.6 cm wide,
erect in bud, erect to spreading after anthesis, ovate,
glabrous without, pale lepidote within, apex acute, sub-
carinate, slightly nerved; SEPALS 2.4-2.7 cm long by 6 mm
wide, erect to spreading, acute, ovate with margins
nearly straight, equally connate for 3~4 mm, posteriorly
carinate, slightly nerved, glabrous without, lepidote
within; PETALS 4.0~4.5 com long, blades ca. 1.4 cm wide,
erect, white; CAPSULES to 6.5 cm long, distance between

flowers 0.9-1.2 cm.
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MATERTAL EXAMINED: Teuscher cultivated, Montreal

2275-56 (US, TYPE) east of Cuenca, Dec. 1958; Acosta

Solis 6139 (F) Charquiyacu, Prov. Bolivar, ca. 600 m, 4

Oct. 1943; AJG 1178 (US) Soroche, between E1l Tambo and
Guayaquil, ca. 90 km from Guayaquil, epiphytic 7-8 m from
ground, cloud forest, Prov. Cafar, ca. 900 m, 14 Aug. 1965.

NOTES: Tillandsia acosta-sclisii Gilmartin differs

from T. cornuta Mez and Sodiro to which it bears the most

resemblance, in the following ways: T. acosta-solisii has

its 2.5-3.0 cm long floral bracts erect to spreading, its

inflorescence 12-14 cm long and its sepals 2.4-2.7 cm long.
T. cornuta Mez and Sodiro has its 1.8 cm long floral bracts
spreading at ca. 45° angle with the rhachis, its inflores-

cence is 10~-1l2 cm long and its sepals are 1.8-2.1 cm long.
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12, TILLANDSTIA CAERULEA H. B. K., 1816 (Nova Genera et

Species, vol. 1) p. 292; Smith, 1935, pp. 182-183,
pl. 4, figs. 3-4. |
FIG. 44
PLANT to 35 cm tall, growing in clumés Bf many in-

dividuals; LEAVES 1l0-15 cm long, blades 2 mm wide, densely
tomentose-lepidote, spreading; sheaths 1.2 cm long by 7-8
mm wide; SCAPE with inflorescence to 30 cm long, reddish,
1 mm or less in diameter, curving; SCAPE-BRACTS 2.3-10.0
cm long, imbricate below, above not imbricate and exposing
scape; INFLORESCENCE 5.0-12.0 cm long by 1.8 cm in di-
ameter, simple, rhachis wvery sligdhtly undulate, distichous,
having 3 to 8 flowers, apical floral bract sterile; FLORAL
BRACTS 1.4-1.6 cm long by 6 mm wide, ecarinate, papery,
densely lepidote without, glabrous within, apex acute,
strongly nerved; SEPALS 1.2-1.5 cm long by 4 mm wide,
equally short-connate, lanceolate, acute} PETALS 2.0-2.5
cm long, blue; OVARY ca. 3-4 mm long, stvle no longer than
ovary; distance between flowers 1.3-1.6 cm.

MATERIAL EXAMINED: Humboldt and Bonpland 3442 (B,

TYPE; US, photo) Peru; Hitchcock 21334 (US) epiphytic,

between El1 Tambo and La Toma, Prov. Loja, 1000-2200 m,

3 Sept. 1923; Hitchcock 21585 (US) epiphytic, between Ona

and Cuenca, Prov. Azuay, 2700-3300 m, 9-10 Sept. 1923;

Stevermark 53724 (US) "dry rocky slopes bordering Rio

Ledn toward Ofla, north side of Rio Ledn," Prov. Azuay,



217
ca. 1900 m, 3 Aug. 1943; Foster 2615 (US) epiphytic, km

85-90 Cuenca-0Oha, Prov. Azuay, ca. 1000 m, 3 Dec. 1948;

Penland and Summers 11092 (GH) between Nabon and Ofia, rock

wall, Prov. Loja, 2600 m, 23 July, 1939; AJG 1119 (US) dry
grassy slopes,‘epiphytic on Prosopis tree;,.km i0l1 Cuenca-
Loja, Prov. Azuay, 2000 m, 9 Aug. 1965.

PERU.

NOTES: This species 1s superficially similar to T.

recurvata (L.) L of the subgenus, Diaphorant-ema. However,
the greater size of the plant, wider leaf blades and larger
number of floral bracts per inflorescence, usually at least
3, and lax inflorescence easily distinguish it from T.
recurvata. Apparently the distribution ranges do overlap.
While T. recurvata is cosmopolitan, T. caerulea has thus
far been reported only from the area around Loja and the
region between Loja and Cuenca. T. recurvata has also
been reported from this same area. The flowering times

seem to coincide.
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13. TILLANDSIA TRIGLOCHINOIDES Presl, 1827. (Religuiae

Haenk. vol. 1) p. 125; Smith, 1951 pp. 505-506, fig. 69.
FIG. 45 '

PLANT 15-30 cm tall, leaves few in erect rosette;
LEAVES 10-29 cm long, blades 0.6-0.9 cm wide, linear—
triangular, outermost ;eaVes broader and shorter than
inner leaves, dense, spreading lepidote, wvelvety to touch,
sheaths ca. 2.0 cm long by 1.2 cm wide, not conspicuous;
SCAPE ca. 1 mm in diameter, curving limply; SCAPE-BRACTS
2.0-3.4 cm long by 0.5-0.7 cm wide, imbricate throughout,
lowermost with caudate apices,. upper bracts with apices
acute; INFZORESCENCE ca. 13 cm long by 0.4-1.0 cm in di-
ameter, simple, distichous, linear, rhachis slightly
undulate, glabrous with ca. 10 to 20 flowers; FLORAL
BRACTS ca. 1.4-1.9 cm long by 6-7 mm wide, ecarinate,
strongly nerved, ovate, glabrous without, lepidote within,
papery, apex acute, erect, scarcely or not at all touch-
ing, green, spotted with red when fresh; SEPALS 1.0-1.2
cm long by ca. 4 mm wide, erect, elliptic, ecarinate,
very slightly nerved; PETALS ca. 1.6 cm long by 4-5 mm
wide, white or yellow; CAPSULE 2.0-2.5 cm long, distance
between flowers 5~8 mm, usually in flower around March-May.

MATERIAL EXAMINED: Hartweg 699 (P) near Samborandon,

Prov. Guayas, ca. 50 m or less, 1841-1843; Hitchcock
21219 (US) epiphytic on tree near river, Portovelo, gold

mine near Zaruma, Prov. El Oro, 600-1000 m, 30 Aug. to 1
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Sept. 1923; Hitchcock 21246 (US) epiphytic, dry hill,

Portovelo, gold mine near Zaruma, Prov. El Oro, 600-1000

m, 30 Aug. to 1 Sept. 1923; Asplund 15798 (US) epiphytic,

"remnant wood in deforested ground,'" Santa Rosa, Prov. El
Oro, near sea ievel, 18 March 1955; égg_éigf(Us) epiphytic
on Hippocrataceae shrub, summit of Cerro Azul, near
Hacienda Barcelona, Prov. Guayas} ca. 400 m, 10 Dec. 1961;
AJG 626 (US) on trail to summit of Cerro Azul, near
Hacienda Barcelona, Prov. Guayas, ca. 300 m, 21 March
1962; AJG 632 (US) summit of Cerro Azul, near Hacienda
Barcelona, Prov. Guayas, 400 m, 21 March 1962; AJG 636
(US) Cerro Azul, near Hacienda Barcelona, Prov. Guayas,
400 m, 21 March 1962; AJG 681 (US) Cerro Azul trail, near
Hacienda Barcelona, Prov. Guayas, ca. 300 m, 21 April
1962; AJG 218a (US) near a finca, ca. km 70 Guayaquil-
Manta, epiphytic, on "Jaboncillo," Prov. Manabi, ca. 200
m, 19 April 1964; AJG 924 (US) epiphytic on coffee bushes
in old plantation, very common in limited area, 2 to 4 m
from ground, ca. km 95 Guayaquil-Manta, Prov. Manabi, ca.
320 m, 19 April 1964; AJG 1052 (US) epiphytic on main
trunk of tree, 1-3 m from ground, in capsule, km 80
Guayaquil-Quevedo, in Bombacaceae-mixed-"evergreen"-
deciduous scrub, Prov. Guayas, ca. 50 m, 2 Aug. 1965.
‘NOTES: From the specimens collected to date, the
range of this very distinct species seems to be coastal

Ecuador not more than 100 km from the start of the rise of
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the Andes or if more distant than on a Cerro and at eleva-
tions &t least 200 m high. The specimens that have been

ccllected generally seem to be fertile and seed procuction
is copious. Where found, specimens are generally abundant.

It is very common in cultivated land, especially on coffee

and around fincas on such trees as the "Jaboncillo.®
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14. TILIANDSIA NARTHECIOIDES Presl], 1827 (Reliquiae Haenk.

vol. 1) p. 125; Smith, 1951, pp. 512-513, fig. 72.
PLANT ca. 35 cm tall, rosette of leaves érect; LEAVES

16-40 cm long, blades 5-6 mm wide, narrowly triangular to
linear, sheath‘z.o cm long by 1.5 com wide; ébAPE to 40 cm
long with inflorescence, 1l-2 mm in diameter, curving;
SCAPE-BRACTS 2.0-8.0 cm long, lowermost with long, twist~
ing, caudate blade, uppermost with apex acute and barely
imbricate; INFLORESCENCE 2.5-3.0 cm wide exclusive of
capsules, simple with 12-24 fiowers, rhachis flexuous,
completely exposed; FLORAL BRACTS l1l.1-1.4 cm long by 7 mm
wide, strongly nerved, papery, slightly carinate, apex
acute, ovate, spreading, not imbricate at all, slightly
lepidote without, densely lepidote within; SEPALS 1.1-1.3
cm long by 4-5 mm wide, acute, strongly nerved, papery,
subcarinate, glabrous without, lepidote within, equally
connate for 1~2 mm; PETALS 2.4 cm long, ﬁhite, turning
vellow when dry; CAPSULE 3.0-3.5 cm long, usually in
flower March-May, distance between flowers ca. 6 mm.

MATERIAL EXAMINED: Eggers 14277 (US) near Balao,

Prov. Guayas, near sea level, Jan. 1892; Sodiro 171/41

(B; US, photo) near Guayagquil, Prov. Guayas; Hitchcock
20407 (US) epiphytic, Teresita, 3 km west of Bucay, Prov.

Guayas, 270 m, 4-5 July 1923; Camp E3676 {(US; epiphytic,

foothnills of western cordillera near Bucay, junction of

Provs. Guayas, Cafiar, Chimborazo and Bolivar, ca. 300 m,
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8-14 June 1945; Fagerlind and Wibom 2644 (US) Clementina,

a cerroc and hacienda, Prov. Los Rios, 100 m estimate, 30
March 1953; Teuscher cultiwvate Montreal 2110-56 “west of
Ducur," Cuenca-Guayaquil road, Prov. Guayas, ca. 1000 m,

Oct. 1958; Gilmartin 700 (US) epiphytic, common, Cerro

Colorado ca. 6 km southeast of Manglaralto, Prov. Guayas,

near sea level, 2 May 1962.
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15. TILLANDSTA SCALIGERA Mez and Sodiro, 1905 (Bull. Herb.

Boiss. series 2 wvol. 5) p. 107; Smith, 1951, pp. 513~
514, fig. 73. '
PLANT 40-60 com tall, leaf~rosette erect; LEAVES 20-

30 em long, blédes 0.9-1.2 cm wide, lineaf,‘papery, sheath
2.5~3.0 long by 1.5 cm wide, inconspicuous; SCAPE 3-4 mm
in diameter; SCAPE-BRACTS 2.0-12.0 cm long by 6-7 mm wide,
blade caudate below, imbricate throughout, erect; INFLO-
RESCENCE 3.0-3.5 cm wide exclusive of capsules, simple,
Gistichous with up to 40 flowers; FLORAL BRACTS 1.8 cm
long by ca. 1.2 cm wide, ovate, ecarinate, not nerved, or
scarcely so, glabrous without, lepidote within, apex acute,
margins curwved, exceeded by calyx; SEPALS 1.4 cm long by
4 mm wide, elliptic, acute, not nerved, posteriorly cari-
nate, free or nearly so, glabrous without, lepidote within:;
CAPSULES 3.5-4.0 cm long, distance between flowers 4-5 mm,
usually in flower around Sept. to Dec.

MATERIAL EXAMINED: Sodiro 171/4 (B, TYPE; US, photo)

"tropical forest" near Rio pPilatén, Prov. Pichincha, esti-
mate 800 m, Sept. 1890; Fagerlind and Wibom 393 (US) Las
Americas, Prov. Guayas, ca. 100 m, 28-29 Sept. 1952;

Levi-Castillo S. Q, (US) epiphytic, Rio Blanco, Prov.

Guayas, near sea level, Nov. 1955; Espinosa 1176 (GH) road

to Santa Rosa, Prov. El Oro, ca. 60-80 m, 26 Dec. 1l946.
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16. TILLANDSIA MONADELPHA (Morren) Baker, 1887 (Journ.

Bot. vol. 25) p. 28l; Smith, 1957, pp. 140-151.

Phytarrhiza monadelpha E. Morren, 1882 (Belgic.

Hortic. vol. 32) p. 168, pl. 7.

PLANT to 35 cm tall; LEAVES to 24 cmlléng, blades
0.5-1.0 ¢m wide, linear, sheath 4.0-5.0 cm long by 2.5
cm wide; SCAPE ca. 3 mm in diameter, erect; SCAPE-BRACTS
ca. 4.0 cm long, imbricate throughout, erect, apex cau-
date; INFLORESCENCE 6.0-13.0 cm long by 2.5-3.5 cm in
diameter, simple, erect, distichous, with 15 to 20 flow—
ers, these 0.7-1.0 cm apart, rhachis pulvinate; FLORAL
BRACTS 1.8 cm long by 1.0-1.2 cm wide, ovate, margins
tapering gradually to acute apex, unicarinate, glabrous
without, lepidote within, nerved; SEPALS 1.7-1.9 cm long
by 5 mm wide, glabrous without, lepidote within, acute,
nerved, carinate; PETALS ca. 3.0 cm long, white usually;
CVARY ca. 3 mm long by 1-2 mm in diameter, style ca. 1 mm
long; CAPSULES 4.5-6.5 cm long:; stamens included, distance
between flowers 0.7-0.9 cm, in flower around May.

MATERIAL EXAMINED: Linden illustration of live plant
introduction to Eurcopean horticulture, origin unknown,

Morren, (1882) pl. 7; Sodiro 41 (Quito) Baba, Prov. Los

Rios, 1890; Sodiro 171/42 (Quito) Balsapamba, Prov. Bolivar,

1890; Espinosa 1176 (GH) Prov. Loja, 1947; Eggers 15252

(US, photo) probably from Prov. Manabi, ca. 1883; Asplund

16455 (US) Timbre, epiphytic, Prov. Esmeraldas, ca. 100 m
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or less, 24 May 1955; Gilmartin 761 (US) summit of Cerro

Azul, near Hacienda Barcelona, abundant in capsule, Prov.

Guayas, ca. 400 m, 24 July 1962.
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17. TILLANDSIA CORNUTA Mez and Sodiro, 1905 (Bull. Hexb.

Boiss. series 2, vol. 5) p. 106; Smith, 1951, pp. 51l5-
516, fig. 74.
FIG. 46
PLANT ca.l40 cm tall by ca. 16 cm inkdiameter, epi-

rhytic; LEAVES 40-60 cm long, blades 1.2-1.6 cm wide,
linear; sheath 2.5-3.0 cm long by 1.6 cm wide, not con-
spicucus; SCAPE including inflorescence ca. 40 cm long by
2 mm in diameter, erect; SCAPE-BRACTS 2.0-2.5 cn long by
1.2 cm wide, apex acute not at all caudate, imbricate,
erect; INFLORESCENCE 10-12 cm long by 3.0 cm wide, simple,
distichous with 12 to 25 flowers, distance between floral
bracts 6-9 mm; FLORAL BRACTS 1.8 cm long by 1.0-1.2 cm
wide, divergent, apex acute, ovate, glabrous without,
lepidote within, backs smooth, neither nerved nor carinate;
SEPALS 1.8 cm long, obscured by floral bracts, glabrous
without, lepidote within, broad-acute to'obtuse, not
nerved, sides nearly straight, obovate to oblong, connate
for 2-3 mm posteriorly; PETALS white; CAPSULE 5.5-6.0 cm

long, distance between flowers 6-9 mm.

MATERIAL EXAMINED: Sodiro 171/42 (B, TYPE; US, photo)

Prov. Bolivar, near Balsapamba, ca. 1800 m, Oct. 18%90;

Foster 2636 (US) "dense, moist jungle," Santo Domingo-

Quito road, ca. 800 m, 9 Dec. 1948; AJG 1064 (US) epi-
phytic, ca. 2 m from ground, rare, 2 km northwest of

Santo Domingo, La Mina de Toachi, well developed rain



227
forest, area being lumbered but collection from undisturbed
portion of area, .5 km distant from active lumbering, Prov.

Pichincha, ca. 600 m, 3 Aug. 1965.
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TILLANDSIA subgenus DIAPHORANTHEMA

Tillandsia subgenus Diaphoranthema Baker, 1878 (Journ.

Bot. vol. 16) p. 236.

Leaf-blades narrowly triangular or linear; inflores-
cence simple, i—few—flowered; flowers diséiéhous; petal-
blades narrow and inconspicuous; stamens deeply included;
style no longer than ovary.

KEY TO THE ECUADORIAN SPECIES OF TILLANDSIA
subgenus DIAPHORANTHEMA
1. Plants growing in spherical masses, stem
NOT exceeding 10 cm, concealed by imbricate

leaf-sheaths; scape terminal and always

evident. . . . .. . . : 1. T. recurvata.

1. Plants growing in pendent masses, stem to
8 m long and exposed; flowers solitary on
short pseudo-axillary branches. . . .

- -

e « + o o + e & « « - 3 2. T. usneoides.
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1. TILILANDSIA RECURVATA (L.) L., 1762 (Species Plantarum

ed. 2) p. 410; Smith, 1957, p. 142.

Renealmia recurvata L., 1753 (Specie Pléntarum) P-

237.
FIG. 47

Plant usually epiphytic, with stems densely massed
and forming spherical aggregatiqns of stems 7.0-20.0 cm
across; PLANT 10-20 cm long when extended; LEAVES 3.0-
17.0 cm long, blades ca. 2 mm wide, linear-subulate,
densely lepidote, scales spreading, sheath ca. 1.4 cm
long by 5-6 mm wide with hyaline margins,‘subglabrous
within, densely, spreading-lepidote withouﬁ; SCAPE to 13
cn long by ca. 5 mm in diameter; SCAPE~-BRACTS usually only
one sometimes two, then remote, erect; INFLORESCENCE 5-10
mm long, simple, 1 to 5 flowers, dense, lepidote; FLORAL
BRACTS ca. 8 mm long by 3 mm wide, erect, ovate, obviously
nerved, papery, ecarinate, apex acute, uéually about egqual-
ing the sepals: SEPAﬁS ca. 8 mm long by 3 mm wide, erect,
ovate, free; papery, strongly nerved, glabrous within,
acute; PETALS with narrow blades, violet or white; CAP-
SULES 1.5-2.5 em long, distance between flowers ca. © mm.

MATERIAL EXAMINED: Steyermark 53724a (GH) dry rocky

slopes bordering Rio Leon, towards Ofia, on north side of
Rio Leon; Prov. Azuay, 19270 m, 3 Aug. 1943; AJG 833 (US)
epiphytic on Prosopis ca. 90 km south of Cuenca, road to

Loja, banks of Rio Leon, Prov. Azuay, 1700 m, 20 Feb.
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1963; Lehmann 646 (US) by Rio Chota north of Ibarra, Prov.

Carchi, 1200-2000 m, Jan. 1881; Acosta-Solis 12485 ()

"epifito del algarrobo," Salinas, Prov. Imabura, 1700 m,

25 May 1l249; Acosta-Solis 12950 (F), Laguna de Yaguarcocha,

just north of ibarra, Prov. Imbabura, 2256 ﬁ, 5 June 1949;

Asplund 10464 (US) Salinas, Prov. Imbabura 1650 m, 23 Jan.

1940; Fagerlind and Wibom (US) between Puerto Cayo and

Joaz, Prowv. Manabi, 13 Oct. 1952; Harling 5780 (US) epi-

phytic, Malacatos, Prov. Loja, 1400-1700 m, 11 July 1959;
AJG 1128 (US) epiphytic on avocado, 2 km west of Catamayo,

Prov. Loja, 1140 m, 10 Aug. 1965; Hitchcock 20839 (US)

road from Otavalo to Malchingui, Prov. Pichincha, 2400-

3000 m, 12 Aug. 1923; Benoist 3728 (P) Guayllabamba, Prov.

Pichincha, 2200 m, 16 Jan. 1931; AcostafSolis 11304 (F)

Prov. Pichincha(?); Acosta-Solis 16284 (F) El1 Pisque near

Guayllabamba, 1800 m, 30 March 1950; Acosta—Solis 16438

(F) "epifita de los naranjos," Prov. Pichincha, Puellaro,

Prov. Pichincha, 2100 m, 16 April 1950; Asplund 6561 (US)

epiphytic on dead tree trunk, Tumbaco, east of Quito,

Prov. Pichincha, 2250 m, 29 May 1939; Asplund 7246 (US)

Puente Guayllabamba, Prov. Pichincha, 1900 m, 20 Aug.

1939; Asplund 29292 (US) bridge below Perucho, cliff, east

of Rio Guayllabamba, Prov. Pichincha, 1550 m, 17 April

1956; Asplund 8153 (US) wvalley of Rio Pillaro, perpen-

dicular cliff, between Ambato and Pillaro, Prov. Tungurahua,

10 Aug. 1939; Acosta—Sol{s 8661l (F) between Ambato and
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Pishilata, Prov. Tungurahua, 2500-2680 m, 25 Oct. 1%944;

Acosta-Solis 8938 (F) between Pelileo and La Tranguilla,

Prov. Tungurahua, 2200-2500 m, 14 Nov. 1944; Acosta-Solis

5250 (F) between Guachi Bajo and Pishilata, Prov. Tungura-
hua, 2420-2700 m, 1 Dec. 1944.
Southeast UNITED STATES to northern ARGENTINA and

CHILE.

NOTES: Tillandsia recurvata (L.) L. has been col-

lected in Ecuador from near sea level to 2700 m altitude.
For example, it has been observed growing on telephone
wires near the city of Quito and epiphytically on the
Santa Elena Peninsula on the coast. Although usually
epiphytic it has been collected from steep cliffs where
it was growing terrestrially. Capsule production is
usually abundant and seeds alsolére abundant. It seems

to flower nearly continuously.
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2. TILLANDSIA USNEOIDES (L.) L., 1762 (Species Plantarum

ed. 2) p. 411; Smith, 1957, pp. 143-144.

Renealmia usneocides L., 1753 (Species Plantarum)

p. 287.
FIG. 48
Plant usually epiphytic, with long stems forming
pendent masses; PLANT to 8 m long when extended; LEAVES
ca. 5.0 cm long, blades linear-filiform, ca. 1 mm wide,
densely, spreading-lepidote, sheaths ca. 8 mm long, el-
liptic; SCAPE lacking; INFLORESENCE a single flowear;
FLORAL BRACTS 4-5 nmm long, ovate, lepidote; SEPALS to 7
mm long, thin, nerved, narrowly ovate, glabrous, acute;
PETALS 9-11 mm long, narrow, pale green or blue, stamens
deeply included and exceeding the pistle; CAPSULES 1.3~
2.5 cm long.

MATERIAL EXAMINED: Rose and Rose 22943 (US) sterile,

near Cuenca, Prov. Azuay, 17-24 Sept. 1918; Stevermark

53720 (US) dry rocky slopes bordering Rio Leon towards
COfia on north side of Rio Leon, sterile, Prov. Azuay, 1970

m, 3 Aug. 1943; Schimpff 868 (US) mostly sterile, wvalley

of Rio Chimbo, Prov. Chimborazo, 2700 m, 20 March 1934;

Fosberg and Gilexr 22587 (US) barely dry cliffs and talus

at their base, Sibambe, Prov. Chimborazo, 2460-2550 m, 28
Jan. 1945; AJG 635 (US) Cerro Azul, Hacienda Barcelono,
ca. 2/3 of way to top of Cerro, western slope, Prov.

Guayas, ca. 300 m, 21 March 1962; Acosta-Sclis 14979 (F)
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"partidero a Chota y Juncal," "barba de viejo," Prov.

Imbabura, 1500-1600 m, 30 Dec. 194¢; Hitchcock 21325 (uUs)

near Catamayo, Prov. Loja, 1000-2200 m, 3 Sept. 1923;

Camp E-126 (US) Malacatos wvalley, ca. 25 km south of

Loja, Prov. Loja, ca. 1520 m, 9 July 1944{ Fosberg and

Giler 23084 (US) south of Vilcabamba, Quebrada Amrilla,

Hacienda Guaycopanmba on Rio Guaycopamba, flat, gravelly
bottom of deep ravine, 4° 28' south, 79° 13' west, Prov.

Loja, 1800-1850 m, 15 Feb. 1945; Acosta-Solis 14979 (F)

Cerro de Hojas east of Montecristi, Prov. Manabi, 200 m,

20 June 1949; E. Little 6691 (US) Arenillas, epiphytic

on ‘'"guayacan," Prov. El Oro, 22 June 1943; Asplund 7247

(US) Puente Guayllabamba, Prov. Pichincha, 1900 m, 20

Aug. 1939; Lehmann 875 (US) sterile, near Ambato, Prov.

Tungurahua, 2500 m, Sept. 1881l; AJG 1093 (US) sterile,
km 45 Ambato~Bafilos, growing mixed with cfyptogams, very
abundant, Prov. Tungurahua, 2000 m, 7 Aug. 1965.

Scutheastern UNITED STATES to central ARGENTINA and
CHILE.

NOTES: Tillandsia usneoides (I,.) L. has been col-

lected in Ecuador from ca. 200 to 2700 meters altitude.
Freguently during September and August in the Andes only
vegetative portions are in evidence. Capsules when they
are produced are not strikingly abundant. This is in

contrast with T. recurvata (L..) L. which produces cap-

sules copiously.
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TILLANDSIA subgenus PSEUDO-CATOPSIS

Tillandsia subgenus Pseudo-Catopsis Baker, 1889 (Handbook

Bromel.) p. 157.

Plants often growing in dry or windy areas, leaves
moderately to &ensely lepidote; inflorescénée mostly
compound, bipinnate to guadripinnate, flowers distichous,
sometimes turning secund; flowers inconspicuous, sepals
usually asymmetric or at least obovate, style short,
about as long as the ovary, stamens included; stoma

usually round in surface view, exceptions are T. riocruexii

and T. ropalocarpa.

KEY TO THE ECUADORIAN SPECIES OF
TILLANDSIA subgenus PSEUDO-CATOPSIS
1. Floral bracts nearly equal to or exceeding

sepals at anthesis (A)¥*, (except T.

tetrantha some varieties).
2. Plant 10-35 cm tall, leaf-blades not more
than 1.0 cm wide, often involute at least
<:]' in part. |
B ‘ 3. Leaves definitely undulate-crisped througy-
out blade, sepals 5-8 mm long, NOT nerved,

ecarinate (B). . . . . . : l. T. crispa.

¥ ‘
Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.:
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3. Leaves NOT undulate-crisped at all, sepals
4-5 mm long or ca. l.1 cm long, nerved,
<arinate (BB). -
4. Sepals éa. 4-5 mm long, floral bracts to

1.0 cm long by ca. 7 mm wide. . . « . . .

« o o« o o = o e« o o 2 2. 7. pendulispica.
4. Sepals ca. 1.0 cm long, floral bracts l.4-
1.6 cm long by ca. 1.4 cm wide. . . . . .
e = o 4 e o o s+ e« o o 3z 3. T. seemannii.
2. Plant at least 40 cm tall, leaf-blades 1.5-
8.0 cm wide, NOT involute.
5. Plant 1.5-3.0 m tall, leaves 45 cm to 1
m long, blades 3.0-8.0 cm wide.
6. Floral bracts with apex obtuse (C), to
1.6 ecm long, inflorescence bipinnate. .

e e +« e o s « « « z 4. T. inconspicua.

6. Floral bracts with apex acute to at-
tenuate (cc), 0.7-1.4 cm long, inflo-
rescence tripinnate.

7. Flowers densely disposed on spike-
rhachis, 12-30 per spike, distance
between flowers 3-5 mm, often turning
upward. . . . . . . . z 5. T. fraseri.

7. Flowers laxly disposed on spike-
rhachis, 4-12 per spike, distance

between flowers 0.8-1.3 cm, flowers
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NOT turning upward. . . . : 6. T. elegans.
5. Plant 40-120 cm tall, leaves 10-50 cm long,
blades 1.5-4.0 cm wide.
8. Spike width at anthesis exclusive of
| petals or capsules 4-9 mﬁ, Enflorescence
tripinnate-quadripinnate, branches spread-
ing at least in part.
9. Primary bracts to 1.3 cm wide, spike-
rhachis densely lepidote. . . . . . . .
e e o o o o e s+ o o« o 2 7. T. pectinata.
9. Primary bracts 5-6 mm wide, spike-
rhachis mostly glabrous.
10. Leaves with margins slightly to
strongly undulate, plant 75-120 cm

tall, flowers laxly disposed, 0.3-1.0

cm apart. . . . . . . : 8. T. pugiformis.

10. Leaves with margins NOT at all undulate,
flowers densely disposed, 3-5 mm apart.
1l1. Inflorescence to 10 cm long, primary
branches and spikes recurving. . . . .
e« « « - 3 10. T. sinuosa var. guirozii.
ll. Inflorescence ca. 32 cm long, primary
branches and spikes ascending. . . . .
.« + + « ¢ 9. T. sinuosa var. sinuosa.
8. Spike width at anthesis exclusive of

petals and capsules 0.8-~2.0 cm, inflores-
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cence bi-tripinnate, branches NOT spreading
or inflorescence bipinnate.

1l2. Branches maximally 6.0-7.0 cm long,
spikes 5-7 mm apart.

13. Scape-bracts with apice; éaudate (D),
scape visible, spikes 1.5-3.0 cm long
e o o o o o = s+ o « .- 3 11, T. subalata.

13. Scape-bracts with apices acute (DD),
scape totally obscured, spikes 3.0-4.5
cm long. . . . . . . 3 1l2. T. monticola.

12. Branches maximally 12-25 cm long OR in-
florescence bipinnate, spikes at least
0.8 cm apért.

14. Sepals symmetrical (E), mostly ovate,
all three carinate, inflorescence
tripinnate.

15. Leaf-sheaths NOT parfly purple, inflo-
rescence glabrous. . . . . .« .« . < . .
- .« . 3 13. T. insula?is var. insularis.

1l5. Leaf-sheaths partly purple, inflores-
cence lepidote. . . . . . . . . . . .

« . 3 14. T. insularis var. latilamina.

1l4. Sepals asymmetrical (EE), obovate, pos-
teriorly carinate, inflorescence bi-
quadripinnate.

1l6. Inflorescence tri- guadripinnate,
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floral bracts glabrous within (F).

~17. Spikes 3.0-12.0 cm long, floral bracts

ca. 5 mm long, straw-colored when dry. .

« e « e « e « e« o o« - 3z 15. T. micrantha.
1l7. Spikes ca. 2.0 ecm long throughout, floral
bracts 6-8 mm long, reddigh when dry. . .

c e = e o e o « -« 3 16, T. guadripinnata.

16. Inflorescence bipinnate, floral bracts
lepidote within (EE)..
18. Leaf-blades lingulate (G), 40-60 cm
long by 3.0-4.0 cm wide, floral bracts
l.2-1.5 cm long, spikes 4.0-5.5 cm long

e e e o a o & o o 2 17. T. gilmartiniae.

18. Leaf-blades triangular to subtriangular

—~
L& 4

GG (gg), to 45 cm long by 1.5-3.5 cm wide,
floral bracts 0.3-1.2 cm long.
19. Floral bracts ca. 1.0-1.2 cm long, often
secund.
20. Floral bracts glabroﬁs without, trullate
(H), leaves to 25 cm long. . . . . . .

e « + o « + e« o o 2 1l8. T. riocruexii.

¢ BN 20. Floral bracts much lepidote without,
ovate (HH), leaves to 40 cm long.

21. Inflorescence elongate to 30 cm, pri-
mary bracts to 5.0 cm long. . . . . .

. ¢ 21. T. tetrantha var. scarlatina.

21. Inflorescence short, to 20 cm long,
primary bracts 3.0-4.0 cm long. . . .

. = 22. T. tetrantha var. aurantiaca.
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19. Floral bracts NOT exceeding 9 mm in
length.
22. Scape erect, leaves 18-23 cm long. . .

e + e = e« « + + - 3 19. T. homostachva.

.22. Scape curving, leaves 55;45 ~n long.
23. Floral bracts minute, ﬁuch less than
one-half sepal length (I), rhachis of
inflorescence tortuously bent. . . . .

- . . : 20. T. tetrantha var. tetrantha.

I

23. Floral bracts 6-7 mm long, much more
than one-half sepal length (II).,
rhachis of inflorescence nearly straight

- . = 23. T. tetrantha var. densiflora.

l. Floral bracts conspicuously exceeded by

sepals at anthesis (AA).
24. Inflorescence always erect, usually
SO tri- quadripinnate.'
AA 25. Sepals all three carinate, NOT ob-
viously asymmetrical (E), nor obovate.
26. Leaves very narrowly triangular, ca.
C} 8 mm wide, branches NOT having an
obvious stipe. . . : 25. T. laminata.
26. Leaves lingulate to sublingulate,
ca. 2.5-6.0 cm wide, branches with
stipe 0.5-5.0 cm long.

27. Leaf-sheaths NOT partly purple,
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inflorescence glabrous. . « . « « +« . . .

« « -« - : 13. 7. insularis wvar. insularis.

27 . Leaf-sheaths partly purple, inflorescence

lepidote- - - [ ] - - L] - L] - L] - - - . - -

e o« « o« =z 1l4. T. insularis var. latilamina.

25. Sepals posteriorly carinate only, obviously
asymmetrical (EE), or obovate or both.

28. Floral bracts densely ferruginous lepi-

dote, 1.2-1.5 cm long. . « « ¢ & « « « =«

e e e o o o o o o o 3 17. 7. gilmartiniae.

28. Floral bracts NOT densely ferruginous

lepidote, to 6 mm long.

29. Lateral spikes NOT exceeding 3.0 cm in

length, usually ca. 2.0 cm long, distance

between flowers 1-2 mm.

30. Flowers spreading at not more than 45°

angle to spike-rhachis (J), spike-

rhachis lepidote. . . : 26. T. penlandii.

30. Flowers spreading at nearly right angles

to spike-rhachis (JJ)., spike-rhachis

glabrous.

31l. Leaf-blades ca. 1.2 cm wide, apex f£il-

iform, primary bracts mostly exceeding
branches. . . . . . . . . . « . « .

e « 3 27. T. multiflora var. multiflora.

31l. Leaf-blades 2.0-3.0 cm wide, apex acute
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or caudate, primary bracts mostly shorter

than branches.

32. Leaf-apex long—-caudate, blade ca. 2.5

cm wide, inflorescence ca. 10 cm or

more in diameter. . . .

- . : 28. T. multiflora var. decipiens.

32. Leaf-~blade apex” acute-attenuate, blade
to 3.0 cm wide, inflorescence usually
10 cm in diameter or less.

- « 2 29. T. multiflora var. tomensis.

29. Lateral spikes 2.0-4.5 cm long, distance
between flowers 2-4 mm.
33. Floral bracts 3-4 mm long, scape-
bracts NOT imbricate toward the inflo-
rescence, primary bracts to 2.5 cm

long. . . . . . . : 30. T. ropalocarpa.

33. Floral bracts 5-6 mm long, scape-
bracts imbricate, primary bracts to

6.0 cm long. . . . : 3l. T. tripinnata.

' 24. Inflorescence curved, usually bipinnate.
34. Leaf-blades lanceolate, ca. 2.0-3.0
cm wide, primary bracts bright red or

yellow, exceeding and partially ob-

scuring spikes. . .

« « « 3 24. T. tetrantha var. miniata.

34. Leaf-blades narrowly triangulaxr, ca.
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6-7 mm wide, NOT exceeding 2.0 cm in
width, primary bracts mostly shorter than
spikes and NOT at all obscuring or exceed-
ing them.
35. Spikes erect, capsules 2:0-2.5 cm long
e - « . = 32. T. adgressa. var. adpressa.
35. Spikes spreading,  capsules 1.0-1.8 cm long

e« o « . =z 33. T. adpressa wvar. tonduziana.
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1. TILIANDSIA CRISPA (Baker) Mez, 1896 (DC Monogr. vol. 9)

p. 739; Mez, 1935, p. 499; Smith, 1930, p. 21.

Guzmania crispa Baker, 1887 (Jour. Bot. vol. 25) p.

173. .

Tillandsia undulifolia Mez, 1896 (Dc‘Monogr. vol. 9)

p. 740.

T. plicatifolia sensu Smith, 1930, non Ule, 1907.

PLANT 10-25 cm tall, not stemmed; LEAVES 4.0-26.0 cm
long, blades 0.4-1.0 cm wide, strongly undulate-crisped
throughout, sheath 2.0-6.0 cm long by ca. 2.0 cm wide,
very conspicuous, dark brown when dry; SCAPE ca. 2 mm in
diameter, erect to slightly curved; SCAPE-BRACTS 0.8-1.4
cm long, erect with blades recurved, imbricate throughout;
INFLORESCENCE 1.5-8.0 cm long by 1l.4-6.5 cm in diameter,
simple or bipinnate with few spikes; SPIKES ca. 1.5-2.0 cm
wide with 6 to 20 flowers, erect, distance between ca. 2.0
cm; FLORAL BRACTS ca. 1.5 cm long by estimated 1.2 cm wide,
broadly ovate, nerved, imbricate, apex rounded, papery,.
lepidote; SEPALS 5-8 mm long, coriaceous, broadly ellip-
tic, not nerved, ecarinate; PETALS exceeding calyx, dis-
tance between flowers 3-4 mm.

MATERIAL EXAMINED: Purdie s. n. (K, TYPE; US, photo)
Colombia; Drake 306 (K, NY; US, photo) Rio de san Francisco,

Prov. Guayas(?), 1882.
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2. TILLANDSIA PENDULISPICA Mez, 1896 (DC Monogr. Phaner.

vol. 9) p. 745; Smith, 1952, p. 29.
T. dielsii Harms, 1935 (Notizblatt Bot. Gard. und
Mus. vol. 12) pp. 534-535.

PLANT 25—35 cm tall, growing in clumﬁs: epiphytic;
LEAVES 2.5~35.0 cm long, blades 3-4 mm wide, subulate,
involute, mottled red or purple, exceeding the scape and
as long as or longer than inflorescence, sheath reddish-
purple, densely, loosely lepidote, ca. 10 scales per mm?2,
rosette erect, elongate-ovate; SCAPE 24-34 cm long with
inflorescence, 1 mm in diameter, slightly curved; SCAPE-
BRACTS 2.0-3.0 cm long by ca. 7 mm wide, erect throughout,
not at all imbricate anywhere on scape, apex acute to
short-caudate; INFLORESCENCE 7.0-13.0 cm long by 3.0-5.0
cm in diameter, bipinnate, lax, glabrous, nodding, with 4
to & spikes; PRIMARY BRACTS 1.0-1.7 cm long, erect, always
covering stipe of spike; SPIKES 2.8-8.0 cm long by 0.9-1.1
cm wide, spike rhachis exposed and geniculate, distance
between 1.0-2.5 cm, flowers per spike 8 to 20, stipe ca.
0.8-1.0 cm long, no sterile bracts; FLORAL BRACTS 0.8-1.0
cm long by 7 mm wide, trullate, strongly nerved, ecarinate
or subcarinate, glabrous without, inconspicuously lepidote
within, papery, erect, partly imbricate, reddish-orange;
SEPALS 4~5 mm long, by 3-4 mm wide, strongly asymmetrical,
obovate, obtuse, posteriorly carinate, subcoriaceous,

free; PETALS not much exceeding calyx, yellow; CAPSULE ca.
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1.8 cm long, distance between flowers 3-4 mm apart, time
of flowering ca. September to November.
MATERIAL EXAMINED: Diels 951 (B, TYPE of T. dielsii;
US, photo) epiphytic, Rio Pastaza valley, near pueblo of

Rio Negro, between Bafios and Puyo, Prov. Tungurahua, ca.

1250 m, 12 Sept. 1933; Camp E-1392 (US) epiphytic, ridge

south and west of Rio Itzintza, Cutucl range lying east
of Mendez, Prov. Zamora, ca. 2000 m, 17 Nov. to 5 Dec.
1944.

PERU.
NOTES: Although I have not seen the type specimen of

T. pendulispica Mez; from Mez's description (1935, p. 503)

there does not seem to be any way to distinguish this from
the later described T. dielsii Harms. Therefore I am re-
ducing to taxonomic synonomy T. dielsii under T. penduli-
spica. The two collections of this plant which have been
made in Ecuador are both from the Oriente of Ecuador, well

east of the Andes.
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3. TILLANDSIA SEEMANNII (Baker) Mez, 1896 (DC Monogr. vol.

9) p. 737; Smith, 1930, p. 20.

Guzmania seemanni Baker, 1889 (Handbook Bromel.) p.

153.
T. seemanﬁii (Baker) Mez wvar. Mezii 2Aﬁaré) L. B.
Smith, 1930, p. 1l4.

PLANT ca. 20 cm tall by 10 cm in diameter; LEAVES
5.5-15.0 cm long, blades 5-7 mm wide, triangular, some
involute, reddish when alive and when dry, sheath 3.0-4.5
cm long by 2.5-3.0 cm wide, elliptic to round, conspicuous,
outermost leaves with short blades; SCAPE ca. 19 cm long
with inflorescence, 2 mm in diameter, about as long as or
slightly exceeding leaves; SCAPE-BRACTS 2.5-3.0 cm long,
erect, imbricate, not at all foliaceous; INFLORESCENCE
4.0-5.0 cm long by ca. 1.7 cm wide, simple or occasionally
with 2 or 3 spikes, lepidote, reddish; FLORAL BRACTS 1.4~
l.6 cm long by ca. 1.4 cm wide, trullate, papery, ecari-
nate, strongly nerved, lepidote without, glabrous within,
reddish, with 7 to 12 floral bracts per spike; SEPALS ca.
1.1 em long by 0.7 cm wide, apex obtuse, posteriorly cari-
nate, free, nerved, lepidote without, glabrous within,
subcoriaceous; PETALS slightly exceeding calyx, white,
turning yellow, distance between flowers ca. 4-5 mm, in
flower around July-September.

MATERIAL EXAMINED: Seemann 898 (K, TYPE; US, photo)

near Loja, Prowv. Loja, estimated 2000 m, 1847; Lehmann



2Ly

7761 (US) Ecuador; Espinosa E 696 (GH) epiphytic, vil-

lanaco, Prov. Loja, 2900 m, 5 Oct. 1946; Espinosa E 1027

(GH) epiphytic,Hofta-Naque, Prov. Loja, 3100~-3500 m, 9

Nov. 1946; Harling 5976 (US) epiphytic, near border be-

tween Provs. of Zamora and Loja, Prov. Zamora, 2800 m,
14-19 July 1959; Dodson and Thien 680 (US) near pass,
between Loja and Zamora, cloud forest, Prov. Loja ca.

3200 m, 18 Sept. 1961.
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4. TTLLANDSIA INCONSPICUA André, 1888 (Enumeration Bromél.)

p. §; André&, 1889, pp. 74-75; Baker, 1889, p. 196;
Smith, 1930, p. 24. )
PLANT ca. 2 m tall; LEAVES ca. 1 m long, blades 5.5~

7.0 cm wide, lingulate, apex apiculate, sﬁbélabrous; SCAPE
with inflorescence to nearly 2 m long, ca. 8 mm in diam-
eter, erect; SCAPE-BRACTS at least 9.0 cm long, strictly
erect, imbricate, green or reddish; INFLORESCENCE ca. 60
cm long by ca. 14 cm in diameter, bipinnate, lax, pyram-—
idal to cylindric; PRIMARY BRACTS 2.5-4.0 cm long, broadly
ovate, spreading, much shorter than spikes; SPIXES 4.0-
10.0 cm long by 1.5~2.0 cm wide, about 20 spikes, dis-
tance between 1.2-4.0 cm, 9 to 15 flowers per spike,
spike~rhachis geniculate, stipe minimal; FLORAL BRACTS
1.4-1.6 cm long, spreading, mostly exposing spike-rhachis,
imbricate only toward spike apex, apex obtuse, carinate,
slightly nerved, slightly lepidote; SEPALS ca. 1.0 cm long,
obovate, obtuse, lepidote, distance between flowers ca.
4-8 mm.

MATERIAL EXAMINED: André 3795 (K, TYPE:; US, photo)

Niebli, Prov. Pichincha, ca. 2000 m, June 1876.



249

5. TILLANDSIA FRASERI Baker, 1889 (Handbook Bromel) p.

187; smith, 1957, pp. 157-158, fig. 44.

T. rectiflora André, 1888 (Znumeration Bromél.) p. 7.

T. erectiflora André&, 1889 (Broméliaceae Andreanae)

pp. 86-87, él. 26 B.
PIG. 49

PLANT 1.5-3.0 m tall; LEAVES ca. 50 cm long, blades
6.5-8.0 cm wide, lingulate, apex acute, densely, much
appressed-lepidote, sheath 12-14 cm long by ca. 2.0 cm
wide, ovate, brown; SCAPE with inflorescence tc nearly 3
nm long, 0.9-1.0 cm in diameter, erect, red, much exceeding
leaf~rosette; SCAPE-BRACTS 6.0-20.0 cm long, erect, imbri-
cate and foliaceous below, imbricate above; INFLORESCENCE
ca. 25-35 cm long by 1l2-16 cm in diameter, tripinnate, lax,
pyramidal, with ca. 10 primary branches, glabrous; PRIMARY
BRACTS 1.0-4.0 cm long, spreading, always exceeding the
primary branch stipe, apex acute to attenuate; PRIMARY
BRANCHES 8.0-10.0 cm long by 3.0-10.0 cm wide with 1 to 10
spikes; SPIKES 3.0-11.0 cm long by 0.8-1.0 cm wide, spread-
ing, with flowers all or partly turning and facing upward,
in bud, flowers may be distichous only, distance between
spikes 1.0-2.5 cm, 12 to 30 flowers per spike; FLORAL
BRACTS 0.8-1.0 cm long by ca. 0.7 cm wide, apex acute to
attenuate, few scattered loose scales without, densely
lepidote within, reddish, strongly nerved, ecarinate;

SEPALS ca. 7 mm long by 3-4 mm wide, ovate-—elliptic, not
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asymmetfical, carinate, all free, strongly nerved, cori-
aceous, glabrous without and within, acute, reddish;

PETALS ca. 9 mm long, white when fresh, turning yellow
when dry: CAPSULE 2.0-3.0 cm long, distance between flow-
ers 3-5 mm. . L

MATERIAL EXAMINED: Fraser s. n. (BM, TYPE; US, photo)

Ecuador, collected before 1862; André 7249 (K, TYPE of T.

erectiflora; US, photo) Niebli, Prov. Pichincha, ca. 2000

m, June 1876; Sodiro 171/34 (B: US, photo) Cotocallao,

Prov. Pichincha, est. 3000 m, 1896; Hitchcock 20633 (US)

Huigra, Prov. Chimborazo, 1200 m, 4, 16, 20-27 July 1923;

Roce and Rose 22579 (US) near Huigra, on Hacienda de

Licay, Prov. Chimborazo, 7 Sept. 1918; Foster 2596 (US)
road to Cachicaran, epiphytic, Prov. Loja, ca. 900 m, 30

Nov. 1948; Levi-Castillo s. n. (US) Bucay, Prov. Guayas,

250 m, no date. Asplund 8623 (US) epiphytic, valley of

Rio Guayllabamba, near Perucho, Prov. Piéhincha 1700-1800
m, 4 Sept. 1939; Naundorff s. n. cultivated by Marnier-
Lapostolle, (US) in Crater Pululahua,  Prov. Pichincha,

ca. 1500 m, Aug. 1966.
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6. TILLANDSIA ELEGANS L. B. Smith, 1954 (Contrb. U.S.

Nat. Herb. wol. 29, no. 1ll) pp. 528-529, fig. 84.
PLANT ca. 1.5-2.0 em tall; LEAVES ca. 45 cm long,

blades 3.0-4.0 cm wide, blade lingulate to triangular,
apex long-atteﬁuate, moderately dense lepidéte, ca. 5-8
scales per mm2, sheath ca. 17 cm long by 9.0 cm wide,
very dark castaneous; SCAPE unknown; INFLORESCENCE prob-
ably ca. 35 cm long by ca. 30 cm in diameter, tripinnate,
lax, reddish, glabrous; PRIMARY BRACTS ca. 4.0 cm long,
spreading, consistently shorter than main branch stipe,
apex broadly acute; PRIMARY BRANCHES ca. 15-30 cm long,
ascending, 10-12 cm wide, stipe to 6.5 cm long with one
sterile bract, distance between primary branches ca. 5.0
cm, primary branches having ca. 4 spikes; SPIKES 6.0-12.0
cm long by 1.5 cm wide, ascending, distance between ca.
2.7-3.8 cm, flowers per spike 4 to 12, spike rhachis
strongly undulate to nearly geniculate, étipe of spike
ca. 1.0 cm long with no sterile bracts:; FLORAL BRACTS ca.
1.3 em long by ca. 1.1 cm wide, strongly nerved, papery,
ecarinate, glabrous without, silvery lepidote within,
reddish, apex acute, some bracts to 1.9 cm long, these
apparently modified secondary bracts, with one flower in
their axil; SEPALS 7-9 mm long by 4 mm wide, obtuse, obo-

vate, posteriorly carinate, coriaceous, glabrous without,

b

slightly lepidote within, free; PETALS ca. l.l1 cm long,

white when fresh, turning red, slightly exserted beyond
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calyx, stamens included as is stigma, distance between

flowers 0.8-1.3 cm.

MATERIAL EXAMINED: Drew E-391 (US, TYPE) epiphytic,

along trail between Laguna de La Virgen and Camp Arenillas,

-

east of Volcan de Cayambe, wet rainforest, Prov. Imbabura,

ca. 3000 m, 27 July 1944,
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7. TILLANDSIA PECTINATA André, 1888 (Enumeration Bromél.)

p. 7:; André, 1889, pp. 87-88, pl. 30 A; Smith, 1957,
pp. 158-159.

PLANT 60-100 em tall; LEAVES 20-40 cm long, blades
3.0-4.0 cm widé, lingulate, apex acute to\aﬁiculate, sub-
glabrous, sheaths 8.0-15.0 cm long by 6.0-2.0 cm wide,
brown, elliptic; SCAPE with inflorescence 58-98 cm long.,
3-6 mm in diameter, erect, slightly exceeding leaf-rosette;
SCAPE-BRACTS 5.0-14.0 cm long, imbricate and foliaceous
throughout, erect, apex long-acute; INFLORESCENCE 25-40
cm long by 8.0-11.0 ¢cm in diameter, tripinnate, lax, cy-
lindric; PRIMARY BRACTS 1.5-4.0 cm long by 0.8-1.3 cm wide,
erect to spreading, apex long-attenuate, distance between
1.0-4.5 cm, subdistichous; PRIMARY BRANCHES 4.5~9.0 cm long
by 2.5-3.0 cm wide, erect to ascending, some spreading
with up to 5 spikeé per branch; SPIKES 2.5-5.0 cm long by
6-8 mm wide, erect to ascending, distance between spikes
0.5~1.0 cm, flowers per spike 8 to 20, stipe of spike
minimal; FLORAL BRACTS ca. 7 mm long by 8 mm wide, very
broadly ovate, apex acute, erect to spreading, some turn-
ing and facing downwards, imbricate, papery, strongly
nerved, ecarinate, lepidote without, loose but coalescing
scales within, purplish with thin pale margins; SEPALS
ca. 7 mm long by 3-4 mm wide, obovate, obtuse, carinate,
mostly free, coriaceous, densely lepidote without, some-

what silvery within; PETALS ca. 8-9 mm long, white or
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yvellow; CAPSULE ca. 2.0 em long, distance between flowers
2=3 mm.

MATERIAL EXAMINED: André 3032 (K, TYPE; US, photo)

Tuza, Prov. Imbabura, June, 1876; Drew E-464 (US) in Parque

Alameda Quito, epiphytic on "Cedrela," Prov. Pichincha, ca.

2800 m, 15 Aug. 1944; Acosta=-Solis 13496 (F) Quito city

park, Prov. Pichincha, ca. 2800 m, 20 Aug. 1949; Rauh,

Hirsch E 298 (US) "Los Alpes." Prov.(?) ca. 3300 m, 18
Sept. 1954; Marnier-Lapostolle cultivated from Naundorff
s. n. (US) Parachoa Prov. Pichincha, 17 April 1963.

COLOMBIA.
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8. TILLANDSIA PUGIFORMIS L. B. Smith, 1930 (Contrb. Gray

Herb., vol. 89) pp. 13-14, pl. 1, figs. 4-7.

PLANT 25-120 cm tall by ca. 30 cm in diameter, a
campanulate rosette, epiphytic or close to ground; LEAVES
10-34 cm long,iblades 1.5-2.5 cm wide, naérd@ly triangular
with margins slightly to strongly undulate, densely much
appressed-lepidote, sheath 8.0-13.0 cm long by 4.0-7.0
cm wide, reddish brown; SCAPE with inflorescence 75-110
cm long, ca. 3 mm in diameter, erect to slightly curving,

very much exceeding leaf-rosette; SCAPE-BRACTS 3.5-15.0

cm long by 0.8-1.2 cm wide, erect, imbricate below only,
above, shorter than internodes, apices caudate to acute;
INFLORESCENCE 20-40 cm long by 10-15 cm in diameter,
tripinnate, distichous in both disposition of flowers

and primary spikes, lax, slightly lepidote but not con=-
spicuously sco; PRIMARY BRACTS 1.0-2.5 cm long by ca. 5 mm
wide, apex acute, spreading, mostly shorter than sterile
base of spikes; PRIMARY BRANCHES 7.0-13.0 cm long by ca.
5.0 cm wide, distance between 1.0-3.0 cm; SPIKES 4.0-5.0
cin long by 6-7 mn wide, reflexed, linear, with 6 to 23
flowers, stipe 1.5-3.0 cm long with 1-2 sterile bracts;
FLORAL BRACTS ca. 5 mm long by ca. 5 mm wide, erect but
not imbricate because of distance between them and because
of strongly undulate spike-rhachis, ovate, apex acute,
mostly not at all carinate, strongly nexrved, papery,

slightly lepidote without, glabrous within; SEPALS ca. 5 mm
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long by 2-3 mm wide, elliptic} acute to apiculate, scarcely
asynmetrical, papery, lepidote without, glabrous within;
PETALS ca. 5-6 mm long, yellow, stigma and stamens in-
cluded, stigma surrounded by anthers; OVARY ca. 2 mm long;
CAPSULE ca. 1.6—2.0 cm long, distance bet&eén flowers 0.3~
1.0 cnm.

MATERIAL EXAMINED: Hitchcock 21586 (US; TYPE) eoi-

rhytic, between Ofa and Cuenca, Prov. Azuay, 2700-3300 m,

9-10 Sept. 19223; Penland and Summers 1056 (GH) near Cuenca,

Prov. Azuay, 2600 m, 16 July 1939; Steyermark 54388 (GH)

desert country between Vilcabamba and Cachiyacu, Prov.

Loja, 1600-2100 m, 6 Oct. 1943; Foster 2613 (US) ter-

restrial, growing in large masses, km 100, Cuenca-Loja,
near Ofia, Prov. Loja, ca. 2400 m, 4 Dec. 1948; AJG 843 (US)
epiphytic, 2-3 m from ground, between Ofla and Antonio de
Cumbe, Prov. Loja, 2100 m, 20 Feb. 1963; AJG 1152 (US)
very common locally, some water in rosette's tank, near
ground to 1 m from ground, steep grassy slopes above rio
Tanta, km 71 Loja-Cuenca, Prov. Loja, 2300 m, 12 Aug.

1965. Teuscher 2013-56 (US) apparently cultivated from

specimen collected near Montafia Cajanuma, near Loja,
Prov. Loja, estimated 2000 m.
NOTES: The extraordinary length of the spikes in

Teuscher 2013-56, with spikes to 16 cm long, is probably

not typical of the species in its natural environment.

This is probably a Montreal cultivated plant derived from
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collections in Ecuador. Frequently the spike length of
cultivated specimens is much greater than that found on

plants growing wild.
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TILLANDSIA SINUOSA L. B. Smith, 1930 (Contrb. Gray Herb.

vel. 89) p. 14, pl. 2, figs. 8-12.

PLANT 30-35 cm tall by ca. 25 cm in diameter, base
of rosette witﬁ well developed holdfasts;\LﬁAVES 20-30 cm
long, blade 1.2-2.0 cm wide, triangular, apex attenuate,
very densely, much appressed lepidote, sheath ca. 6.0 cm
long by 3.5 cm wide, pale to dark brown; SCAPE 20-62 cm
long with inflorescence, by ca. 2 mm in diameter, erect,
much exceeding the leaf-rosette; SCAPE-BRACTS 4.0-5.0 cm
long, elliptic, strictly erect, imbricate throughout;
INFLORESCENCE 7.0-32.0 cm long by 10-12 cm in diameter,
tripinnate, ellipsoid, erect, lax; PRIMARY BRACTS 1.0-3.0
cm by ca. 6 mm, spreading, about as long as or slightly
exceeding primary branches; PRIMARY BRANCHES 4.0-9.0 cm
long by ca. 1.5-4.0 cm wide, distance between 1.5-2.0 cm,
ascending to recurving; SPIKES 2.0-6.0 cm long by 4-5 mm
wide, linear, ascending or recurved, with 4 to 12 flowers
per spike, étipe 0.5-2.5 cm long with 1-4 sterile bracts,
spike~rhachis slightly sinuose; FLORAL BRACTS 4-7 mm long
by 3-4 mm wide, ovate, erect but not imbricate except to-
ward spike apex, apex attenuate, ecarinate, strongly
nerved, papery, lepidote without, glabrous within; SEPALS
ca. 4 mm long by 2-4 mm wide, elliptic-obovate, symmetric
or asymmetric, apex apilculate, erect, slightly carinate,

not obviously nerved, strongly lepidote without, glabrous
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within; PETALS very slightly longer than sepéls,~stamens
deeply included; CAPSULES ca. 2.0 cm long, distance be-
tween flowers 3-5 mm.

9. Tillandsia sinucsa var. sinuosa

»

Leaves to 25 cm long; inflorescence to 32 cm long
with spikes ascending, blades ca. 2.0 cm wide. Floral
racts 4-5 mm long; sepals asymmetric and narrowly obovate.

MATERIAL EXAMINED: Hitchcock 21358 (US, COTYPE) epi-

phytic, between El Tambo and La Toma, Prov. Loja, 1000-

2200 m, 3 Sept. 1923; Espinocsa E 1838 (US) epiphytic on

trees near bank of Rio Calera, just west of Zaruma, Prov.
El Oro, ca. 820 m, 21 Aug. 1948.
NOTES: T. sinuosa L. B. Smith is probably closely re-

lated to the Colombian T. tenuispica André.
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10. TILLANDSIA SINUOSA L. B. Smith var. guirozii Gilmartin,

var. nov.
FIG. 51
A var. sinuosa inflorescentia breviori spicis de-
curvis differt; o i
Plant habit and most dimensions and shapes largely
like T. sinuosa var. sinuosa. However, the plant is
shorter, the inflorescence is to 7.0 cm long and the spikes
rather than being ascending are recurved. The leaves are
longer, to 30 cm long, and narrower. Floral bracts are
6-7 cm long; sepals are symmetric and broadly obovate.
MATERIAL EXAMINED: AJG 1176 (Us, TYPE) in cloud
forest, near Monte Negro, between El Tambo and Guayaguil,
Prov. Canhar, 950 m, 14 Aug. 1965.
NOTES: This wvariety, guirozii of T. sinuosa L. B.
Smith, is found in a section of the western slopes of the
Andes about 50-70 km north of the collection sites of the

typical variety which seems to be restricted to the region

south of Cuenca to around Loja.
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11. TILLANDSIA SUBALATA André, 1888 (Enumeration Bromél.)

p. 7; André, 1889, pp. 70-71, pl. 25 B; Smith, 1957,
Ppr. 147-148.

PLANT 40-70 cm tall; LEAVES 15-40 cm long, blades
1.5-2.5 cm widé, triangular, apex short—céuéate, densely
lepidote, erect, sheath 10-14 cm long by 4.5-5.5 cm wide;
SCAPE ca. 3 mm in diameter, erect; SCAPE-BRA{TS 3.0-6.0
cm Long, erect with caudate blades about equaling the
internocdes, but exposing scape; INFLORESCENCE ca. 25 cm
long by ca. 7.0-8.0 cm in diameter, ellipsoid, tripinnate,
lax, erect, moderately lepidote turning glabrous; PRIMARY
BRACTS 1.5-4.0 cm long by ca. 2.0 cm wide, ovate-elliptic,
spreading, shorter than spikes; BRANCHES 3.5-7.0 cm long,
spreading with 2 to 4 spikes; SPIKES 1.5-3.0 cm long by
ca. 1.0 cm wide, spreading, distance between spikes ca.

5 mm, having 7 to 10 f£lowers per spike, spike-rhachis
sharply bent at floral nodes; FLORAL BRACTS 7-9 mm long
by 6-7 mm wide, papery, mostly not keeled, obviously
nerved, subélabrous without, glabrous within, broadly
ovate to trullate; SEPALS 3-4 mm long, obovate, obtuse,
all three carinate, free, not nerved, glabrous without
and within; subcoriaceous; PETALS ca. 7 mm long, yellow
or white, spreading; CAPSULES 1.7-1.9 cm long, some of
the terminal capsules only 1.0 cm long; distance between
flowers 2-3 mm.

VATERIAL EXAMINED: André 3763 (K, TYPE; US, photo)
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near Niebli, Prov. Imbabura, ca. 2000 m, 1876; Pennell

7564 (US) epiphytic, Colombia; Foster 2645 (US) road be=-

tween Santo Domingo and Quito, Prov. [ichincha, ca. 2000

m, 8 Dec. 1948; Acosta-Solis 14503 (F) Shanshipamba, Prov.
Imbabura, 2750 m, 18 Nov. 1949. ' '
COLOMBIA.
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12. TILLANDSIA MONTICOLA Mez and Sodiro, 1904 (Bull.

Herb. Boiss, series 2, wol. 4) p. 1135; Smith, 1930,
pr. 29-30.

PIANT ca. 70 cm tall; LEAVES 25-30 cm long, blades
3.5-4.0 cm widé, apex acute to apiculate,‘méttled purple,
linguiate, sheath ca. 9.0 cm long by ca. 6.0 cm wide, el-
liptic, apparently brown when dry; SCAPE ca. 68 cm long
with inflorescence, 6-8 mm in diameter, erect, exceeding
leaf-rosette; SCAPE-BRACTS ca. 4.0-8.0 cm long, strictly
erect, acute, all imbricate but barely so above, scape
obscured throughout; INFLORESCENCE ca. 30 cm long by
8.0-10.0 cm in diameter, lax, thyrsoid, tripinnate, gla-
brous or subglabkrous; PRIMARY BRACTS 1.0-4.5 cm long, all
exceeding greatly the short stipe of primary branches,
acute; spreading; PRIMARY BRANCHES 5.0-6.0 cm long with
up to 3 spikes, branches ca. 1.8-3.0 cm apart, mostly
distichously disposed as are the spikes and flowers;
SPIKES 3.0-4.5 cm long by 1.0-1.2 cm wide, oblong, spread-
ing, distanée between spikes 6-7 mm, with 6-14 flowers per
spike, spike-rhachis geniculate, stipe ca. 5 mm, no sterile
bracts, stipe of primary branch, ca. 1.2 cm long and also
without sterile bracts; FLORAL BRACTS ca. 8 mm long by ca.
7 mm wide, broadly owvate, ecarinate, coriaceous, not
nerved, spreading-erect, not imbricate but nearly so,
lepidote without; SEPALS shorter than floral bracts, obo-

vate, obtuse-lepidote, coriaceous; PETALS yellowish,
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scarcely longer than sepals, distance between flowers 3-5

.

MATERIAL EXAMINED: Sodiro 171/33 (B, TYPE; US, photo)

on sides of crater Puluahua, north of Quito, Prov. Pichincha,

-Jan. 1883.



265

TELLAIIDSIA INSULARIS Mez, 1896 (DC. Monogr. Phaner. vol.

$) p. 756; Smith, 1930, pp. 33-34.

PLANT 20-150 cm tall; LEAVES 13-45 cm long, blades
2.0-7.06 cm wide, lingulate, coriaceous, margins with or
without socae pﬁrple or red, moderately leﬁidbte, apex
usuaiiy apiculate, sheath 2.0-6.0 cm long, very incon-
sricuous, blending into blade, concoloxrous with blade or
purpie; SCARPE extremely variable in length within the
5, from not exceeding leaf-rosette to nearly 75 cm
~ong exciusive of inflorxescence, erect; SCAPE-BRACTS
imbricate or not, not foliaceous, approximately the same

length throughout the scape from ca. 3.0-15.0 cm long,

e@ract; INFLORESCENCE 12-48 cm long by ca. 8.0-15.0 cm in
diameter, some depauperate specimens with“inflorescences
as small as 4.0 cm long by 2.0 cm wide, usually tripin-
nate, lax, main rhachis exposed, erect; PRIMARY BRACTS

0-5.0 cm long, always exceeding branch'stipe,'erect—

}__1

spreading, apex acute, lepidote to glabrous; BRANCHES

U
"
(@)

-15.0 em long by 2.0-3.0 cm wide, distance between
branches ca. 0.5-4.0 cm, branch stipe 0.5-5.0 cm long
with several sterile bracts; SPIKES 2.0-9.0 cm long by
0.8-1.1 cm wide, often with several apical sterile bracts,

rect to ascending or spreading to recurved, rhachis

0]

gcnilculate or undulate, having 4 to 14 flowers per spike,

Ui

rike-stipe minimal; FLORAL BRACTS 4-7 mm long by ca. 5

mn wide, not imbricate, may be turning secund, subcarinate
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to carinate, nerved, ovate, glabrous or lepidote without,
lepidote within, papery, apex acute, shorter than or ex-
ceeding sepals; SEPALS 4-7 mm long by ca. 3 mm wide, all
3 carinate, free, glabrous without and glabrous or lepi-
dote within, subcoriaceous, ovate to elliéti&, sub—-obtuse
‘to acute; PETALS scarcely exserted beyond calyx, white;
CAPSULE 1.6-3.0 cm long, seeds reddish or black, distance

between flowers 4-8 mm.



267

13. Tiilandsia insularis wvar. insularis

FIG. 52

Leaf-blades 2.5-4.0 cm wide, leaf-sheaths usually
concolorous with blade and blade without any purple,
floral bracts glabrous without and usuall§ ghorter than
sepals, spikes spreading to recurving, capsules to 2.3
cm long.

MATERIAL EXAMINED: All the following specimens are
from the Galapagos islands. The species is endemic to
this archipelago. Bauer 237 (GH) Isla Pinzon (Duncan),
Aug. 18%91; AJG 906 (US) Isla Santiago (James) ca. 250 m,
in mountains above the salt mines near James Bay, 27 Feb.

1964 ; Schimpff 153 (MO; US, photo and fragments) northwest

side of Isla San Cristobol (Chatham) ca. 250 m, 30 Sept.
1932; AJG 9207 (US) Isla Isabela (Albemarle) up the moun-
tains from Bahia Iguana, probably ca. 200 m, March, 1964.
The following specimens are all from the Isla Santa
Cruz (Indefatigable): AJG 875 (US) epiphytic on lianas,
ca. 6 m from ground, northeast of Bella Vista on property
of Sr. Gallardo, ca. 200 m, 25 Jan. 1964; AJG 876 (US)
growing in clump of several plants on main trunk of
Scalesia, Bella Vista, ca. 200 m, 27 Jan. 1964; AJG 883
(US) (number 11 of 3 Feb. 1964) on cultivated land at
Bella Vvista, epiphytic on Scalesia, ca. 200 m, 3 Féb. 1964;

AJG 884 (US) (number 5 of 3 Feb. 1964) on lianas or on

Psidiun galapageium "guayaba” cultivated land at Bella
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Vista, ca. 200 m, 3 Feb. 1964; AJG 928 (US) Bella Vista,
ca. 200 m, 4 Feb. 1964; AJG 929 (US) Bella Vista, ca. 200
m, 4 Feb. 1964; ASG 930 (US) Bella Vista, forest area, ca.
240 m, 3 Feb. 1964; AJG 931 (US) Bella Vista, forest area,
ca. 240 m, 3 Feb. 1964; AJG 932 (US) Bella Vista, ca. 240
m, 3 Feb. 1964; Svenson 70 (GH) up the mountains from

Academy Bay, ca. 155 m, 2 April, 1930.
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14. TILILANDSIA INSULARIS var. LATILAMINA Gilmartin, var.

nov.
FIG. 53
A wvar. insularis foliorum vaginis violaceis, laminis
latioribus, spicis ascendentibus, bractei; florigeris

lepidotis differt.

Ample collections of Tillandsia insularis Mez have

made it possible to distinguish two wvarieties of this

species. Variety, latilaminis has wider leaves, usually

4.3-7.0 cnn wide at the blade, some purple is usually evi-
dent either on the sheath or blade or both, the outer sur-
face of the floral bracts is lepidote, the spikes are
usually ascending and unlike the typical wvariety the floral
bracts may be longer slightly than the sepals.

MATERIAL EXAMINED: AJG 882 (US, TYPE) epiphytic on
Scalesia, "Table Mountain" a flat-top mountain visible
from Academy bay, Isla Santa Cruz (Indefétigible), west of
"Table Mountain" and east of a large crater, ca. 400 m, 3
Feb. 1967; AJG 877 (US) El1 Occidente, west side of Isla
Santa Cruz, ca. 6 km north west of Bella Vista, ca. 220 m,
28 Jan. 1964; AJG 878 (US) same site as AJG 877 (US) 28
Jan. 1964; AJG 879 (US) same site as above two, 28 Jan.
1964; AJG 880 (US) same site as above three, 28 Jan. 1964;
AJG 881 (US) same site as above four, 28 Jan. 1964; AJG 918
(US) collected by M. Gilmartin, epiphytic, near Progresso,

Isla San Cristobol (Chatham), ca. 250 m, March 1964;
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Lund 1 (US) near Progresso, southwest side of Cerro Jose
[ 3
Herrera, Isla San Cristobol, ca. 200 m, 26 Jan. 1965;

Tund 2 (US) same site as Lund 1, 26 Jan. 1965; Stewart

1117 (GE) above Wreck 3Bay, Isla San Cristobol, ca. 170 m,

27 Jan. 1906; Stewart 1116 (GH) "common on bushes, small

trees, among rocks in vegetable mold," Isla Floreana
(Charles) ca. 400 m, 9 Oct. 1906; AJG 885 (US) ca. 2 hours
waik from Black Beach toward inland, Garcia-Wittmer farm,
epiphytic on Inga "Guaba," Isla Floreana, ca. 240 m, 6
Feb. 1964; AJG 886 (US) epiphytic on Psidium "guayaba, "
common locally, Isla Floreana, ca. 300 m, 6 Feb. 1964;

AJG 917 (US) epiphytic on Psidium "guayaba," common, near

Garcia-Wittmer farm, Isla Floreana, ca. 240 m, 6 Feb. 1964.
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15. TILLANDSIA QUADRIPINNATA Mez and Sodiro, 1905 (Bull.

Herb. Boiss, series 2, wol. 5) p. 105; Smith, 1930,
p. 31.
FIG. 54

PLANT 60—iOO cm tall by ca. 45 cm in\diameter, from
a rosette that remains erect for 15 cm before leaves begin
to spread, well-developed holdfasts at rosette base;
LEAVES 20-50 cm long, blades 2.5-4.0 cm wide, lingulate,
apex long acute, appears glabrous, actually 20-25 scales
per mm?2, sheath 13-14 cm long by 6.0-11.0 cm wide, dark
brown to purple within, elliptic, conspicuous; SCAPE 58-98
cm long with inflorescence, 5-7 mm in diameter, purple,
.turning red when dry, erect, much exceeding leaf-rosette;
SCAPE-BRACTS 3.0-12.0 cm long, not imbricate, erect with
aplces curling back; INFLORESCENCE 30-65 cm long by 12-13
cm in diameter, erect, reddish, elliptic, densely floc-
culose, tripinnate, lax, branches subdisfichously disposed,
spikes distichous and flowers so, 10-15 main branches, 3.0-
14.0 cm long with ca. 6 secondary branches, distance apart
of principle branches 3.0-6.0 cm; PRIMARY BRACTS 2.5-7.0
cm, long-spreading; SPIXES ca. 2.0 cm long throughout by
1.0-1.2 cm wide, spreading, ovate, distance between spikes
1.0-2.0 cm, with 6 to 12 flowers per spike, spike-rhachis
moderately to strongly geniculate; FLORAL BRACTS 6-8 mm
long by 7-8 mm wide, broad-ovate, apex acute, papery,

strongly nerved, scarcely carinate, lepidote without,
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glabrous within, reddish; SEPALS 6 mm long by 5-6 mm wide,
asymmetrical, obovate, obtuse, equally free, not nerved,
‘coriaceous, few scattered scales without, glabrous within,
posteriorly carinate; PETALS 5-7 mm long, yellow when dry,
petals a scant.l mm longer than sepals, diséance between
flowers 2-3 mm.

MATERIAL EXAMINED: Sodiro 171/31 (B, TYPE:; US, photo)

near Montafla Corazon, Prov. Pichincha, estimate 3000 m,
Nov. 1873; AJG 1164 (US) epiphytic 1-3 m from ground,
common locally, on cliff above road, km 85 Cuenca-Guaya-
guil, Prov. Caflar, ca. 2800 m, 13 Aug. 1965; AJG 1180 (US)
cloud forest, between Guayaguil and El1 Tambo, Prov. Cahar,

ca. 1000 m, 14 Aug. 1965.
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16. TILLANKDSTA MICRANTHA Baker, 1887 (Jour. Bot. wvol. 25)

. 303; smith, 1930, pp. 26-27; Smith, 1957, p. 148.
FIG. 55
PIANT ca. 40 to 50 om tall, not stemmed; LEAVES 25-40

cm long, blades ca. 2.5-4.0 cm wide, lingdla%e, apex apicu-
ilate, obscurely punctulate, sheath ca. 8.0 cm long by 6.5
cm wide, conspicuous, some purple mottling; SCAPE 38-48 cm
long with inflorescence, 2-3 mm in diameter, equaling or
shorter than leaves; SCAPE-BRACTS 2.5-3.0 cm long, imbri-
cate to subimbricate, erect; INFLORESCENCE ca. 30 cm long
by ca. 20 cm wide, tripinnate, lax, both the primary
branches, secondary branches as well as flowers distichous,
mostly glabrous; PRIMARY BRACTS 0.5-3.0 cm long, spreading,
mostly shorter than sterile bases of branches; PRIMARY
BRANCHES up to 12 cm long:; SPIKES 3.0-12.0 cm long by
0.8-1.0 cm wide, linear, ascending, 1.0-2.0 cm apart, with
6 to 25 flowers per spike, stipe 0.5-4.0 cm long with 1 to
2 sterile bracts; spike-rhachis sinuous; FLORAL BRACTS ca.
5 mm long by 4-5 mm wide, broad-ovate, apex acute, spread-
ing at ca. 50° angle with spike-rhachis, not imbricate,
nerved, ecarinate, slightly lepidote without, glabrous
within, papery; SEPAiS ca. 5 mm long by 3 mm wide, obovate,
asymmetrical, apex obtuse, posteriorly carinate, coria-
ceous, subequally free, very slightly lepidote without,
glabrous wiﬁhin; PETALS green probably mostly included in

calyx; distance between flowers 3-6 mm.
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MATERIAL EXAMINED: Asplund 19887 (US) epiphytic, Mera,

near path, Prov. Napo-Pastaza, 1100 m, 23 March 1956; AJG
1141 (US) ca. 6 m from ground, epiphytic, rain forest,
ricderately abundant, water in tank, Prov. Zamora, km 3

Y

Zamora-Loja, v00 m, 11 Aug. 1965.
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17. TILLANDSIA GILMARTINIAE L. B. Smith, 1963 (Phytologia

vol. 9, no. 4) pp. 247-248, pl. 2, fig. 5, 6.
FIG. 56

PLANT ca. 60 cm tall, grcwing in clumps, epiphytic;
LEAVES 40-60 cm long, blades 3.0-4.0 cm wide, lingulate,
apex acute, densely lepidote, sheath 14-16 cm long by ca.
8;0 cm wide, dark castaneous; SCAPE ca. 7 mm in diameter,
not much exceeding leaves; SCAPE~BRACTS 5.0-8.0 cm long
or more, imbricate, apices caudate and spreading, erect
but for apices; INFLORESCENCE ca. 25 cm long by 14 cm in
diameter, bipinnate, lax, with ca. 12 polystichously dis-
posed spikes, densely ferruginous, curved; PRIMARY BRACTS
5.0-7.0 cm long, consistently longer than spikes, spread-
ing; SPIKES 4.0~-5.5 cm long by 1.6-2.0 cm wide, spreading,
distance between spikes 0.8-2.5 cm, flowers per spike 12
to 14, stipe minimai £o 6 mm long, rhachis nearly straight,
obscured toward spike apex otherwise visible; FLORAL
BRACTS 1.2-1.5 cm long by ca. 9 mm wide, papery, imbricate,
incurved, ovate, ecarinate, lepidote without and within,
slightly nerved, apex long acute; SEPALS 0.9-1.0 cm long
by 7-8 mm wide, very asymmetrical, subcoriaceous, free,
densely lepidote without, glabrous within; PETALS ca. 1.5
cm long, yellow, distance between flowers 4 mm.

MATERIAL EXAMINED: AJG 799 (US, TYPE) in wooded lot

opposite Hotel Nuevo, Pilald, ca. 2300 m, 19 Aug. 1963.
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18. TILLANDSIA RIOCREUXII André&, 1888 (ﬁnumeration Bromé&l.)

p. 7; André, 1889, p. 73-74, pl. 35; Smith, 1930, p. 46.
FPIG. 57

PLANT 50-90 cm tall with inflorescence by ca. 20 cm
in diameter; LEAVES 3.0~25.0 cm long, blaéeé 2.0-2.5 cm
wide, forming erect rosette, the outermost leaves short,
2.0-3.0 cm long, sheath 5.0-11.0 cm long by 4.0-5.0 cm
wide, elliptic to round, blade triangular; densely ap-
pressed lepidote; SCAPE 48-88 cm tall with inflorescence,
4-6 mm in diameter, erect, much exceeding leaf-rosette;
SCAPE~BRACTS 3.0~5.0 cm long, erect, partly imbricate;
INFLORESCENCE 24-38 cm iong by 1l0~18 cm in diameter, erect,
pyramidal, lax, bipinnate or slightly tripinnate, with 12-
16 spikes, glabrous; PRIMARY BRACTS 1l.5-4.5 cm long, spread-
ing, some reflexed, always exceeding stipe; SPIKES 4.5-8.0
cm long by ca. 1.3-2.0 cm wide, spreading to slightly re-
curved, rhachis geniculate, distance between 1.5-3.0 cnm,
with 10-16 flowers per spike, stipe 0.5-1.5 cm long with
none or one sterile bract; FLORAL BRACTS 1.0-1.2 cm long
by 0.8=1.1 cm wide, erect, imbricate, broadly ovate,
slightly nerved, ecarinate, papery, glabrous without,
lepidote within, may or may not be secund; SEPALS ca. 8 mm
long, obtuse, obovate, asymmetrical, slightly lepidote
within; PETALS ca. 2.3 cm long, petals ca. 8-9 mm longer

than ca.yx, strongly lobed; CAPSULE ca. 2.2 cm long,

distance between flowers 4-8 mm.



277
MATERIAL EXAMINED: André 4408 (K, TYPE; US, photo)

western slopes of Mt. Chimborazo, Prov. Chimborazo, ca.
2500 m, July 1876; AJG 1138 (US) rainforest, km 18 Loja-
Zamora, Prov. Zamora, ca. 2500 m, 11 Aug. 1965.

NOTES: T. riocreuxii André apparently has been col-

lected only two times to date. This would reflect more
voon the habitat of the plant than upon its abundance.

It grows in very wet forest and is not particularly con-

spicuous.
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19. TILLANDSIA HOMOSTACHYA Andréd, 1888 (Enumeration

Bromél.) p. 7:; André, 1889, p. 70, pl. 25A; Smith,
1530, p. 29.

PLANT ca. 50 em tall, an erect rosette; LEAVES 18-23
cii long, blades 2.0-3.0 cm wide, sublinguiafé to tri-
angular, apex attenuate to short-caudate, densely and
finely lepidote, sheath ca. 2.0 cm long by 6.0 cm wide,
elliptic, conspicuous, dark brown when dry; SCAPE ca. 48
cm long with inflorescence, 2-3 mm in diameter, erect,
exceeding leaf-rosette; SCAPE-BRACTS 2.6-4.5 cm long,
erect, imbricate; INFLORESCENCE 15 cm long by ca. 4.5 cm
in diameter, lepidote, with ca. 10 spikes, lax, ellipsoid
to evlindrie, bipinnate; PRIMARY BRACTS 1.2-3.0 cm long,
spreading, ovate, apex long acute, lowermost exceeding
spike, others at least one-half spike length, spreading
more than spikes and exposing spikes throughout: SPIKES
2.0-3.0 cm long by 1.2 cm wide, erect to.spreading, dis~
tance between 0.5-2.0 cm, hawving 9-14 flowers, spike-
rhachis geniculate, stipe minimal; FLORAL BRACTS 7-9 mm
long, apex acute, erect to spreading, not imbricate, ex-
posing spike-rhachis, slightly nerved, ovate; SEPALS
shorter than floral bracts, broadly acute, obovate, lepi-
dote, coriaceous; PETALS slightly longer than sepals, yel-
lowish, distance between flowers ca. 4-5 mm.

MATERIAL EXAMINED: André& 3763 (K, TYPE; US, photo)

western slopes of Mt. Corazon, Prov. Pichincha, 2500-2800

m, June 1876.
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TILIANDSIA TETRANTHA Ruiz and Pavon, 1802 (Flora Peruv.
vol. 3} p. 39.

PLANT ca. 50 cm tall; LEAVES 25-45 cm long, blades
2.5-3.5 cm wide, apex acute to short-caudate, sublingulate
to triangular, very déngely appressed-lepidote, sheath 10-
14 cm long by 6.0-7.0 cm wide, elliptic, conspicuous;
SCAPE 3-4 mm in diameter, curving; SCAPE-BRACTS 3.0-9.0
cm long, erect, scarcely imbricate; INFLORESCENCE 8.0-30.0
cm long by 4.0-8.0 cm in diameter, with main rhachis
geniculate or nearly straight, bipinnate, lax or dense,
curved, or not, having ca:_9 to 11 spikes these reflexed,
lepidote; PRIMARY BRACTS:l.S-S.O cm long by ca. 2.0 cm
wide, reflexed, apex acute to épiculate, mostly about as
long as spikés, distance between,Al.0—4.0 cm; SPIKES 2.0-
3.5 cm long by ca. 1.3 cm wide withiflowers sometimes
secund and upward turning, spike-rhachis geniculate or
nearly straight, having ca. 3 to 6 flowers per spike,
stipe minimal to 1.0 cm long, no sterile bracts; FLORAL
BRACTS 0.3-1.0 cm long by ca. 3 mm wide, inconspicuous,
nerved, papery, lepidote within and without, exceeding or
exceeded by sepals; SEPALS 0.8-1.0 cm long by ca. 4 mm
wide, very much asymmetrical, strongly nerved, free;
PETALS ca. 1.3 cm long, bladeé white or yellow, exserted
by 2-3 mm beyond calyx, distance between flowers ca. 5-6

A}

mme.
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20. TITLIANDSIA TETRANTHA var. TETRANTHA

Floral bracts not exceeding 3 mm in length, main
rhachis of inflorescence strongly geniculate, flowers
turning upwards at anthesis at least in part.

-

MATERIAL EXAMINED: Weberbauer 7913 (US, photo) Peru;

Ferreyra 2402 (US, photo and fragment) Peru; Foster 2597

(US) road to Cachicarén, epiphytic, Prov. Loja, ca. 760 m,
30 Nov. 1948.
PERU.

21l. TILLANDSIA TETRANTHA Ruiz and Pavon var. SCARLATINA

(André&) L. B. Smith, 1930 (Contrb. Gray Herb. vol. 89)
vp. 15, 43; Smith, 1957, p. 156.

Tillandsia aurantiaca wvar. scarlatina André&, 1888

(Enumeration Bromél.) p. 7; Andrd, 1889, p. 73.
FIG. 58
Floral bracts to 7 mm long, main rhachis of inflores-
cence nearly straight, primary bracts to 5.0 cm long.

MATERIAL EXAMINED: André 3138 (K, TYPE; US, photo)

rejuela, Prov. Carchi, ca. 2900 m, June 1876; Hitchcock

21383 (US) epiphytic, in flower, between La Toma and Loja,

Prov. Leoja, 1800-2600 m, 4 Sept. 1923; Hitchcock 21571

{US) VYpetals white," inflorescence red, epiphytic, be-
tween San Lucas and Ofia, Prov. Loja, 2200-3100 m, 7 Sept.

1923; Asplund 18257 (US) “petals white, with pale yellow

I

tips,” epiphytic, Lago Papallacta, Prov. Pichincha, 3300 m,

31 Oct. 1S955; Farling 6240 (US) epiphytic, "peduncles and

i
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bracts wvioclet-red, flowers yellow," Saraguro; 12 km south
of Saraguro, Prov. Loja, 2900 m, 1l-3 Aug. 1959; AJG 853
(US) epiphytic, wooded lot opposite Hotel Nuevo, Pilald,
through flowering, Prov. Cotopaxi, 2400 m, 23 July 1l963;
AJG 1150 (USs) immature, water in tank, km 54 Loja-Cuenca,
cloud forest, Prov. Loja, 2850 m, 12 Aug. 1965.

CCLOMEIA.

22. TILIANDSIA TETRANTHA Ruiz and Pavon wvar. AURANTIACA

{Grisebach) L. B. Smith, 1930 (Contrb. Gray Herb. wvol.
8%) ». 15, 43; Smith, 1957, p. 155.
FIG. 5¢

Tillandsia aurantiaca Grisebach, 1865 (Goett. Nachr.

Ges. Wis. vol. 1864) p. le6.

PLANT like T. tetrantha var. tetrantha but floral

bracts larger to 1.0 cm long, primary bracts to 3.0-4.0 cm
long.

MATERIAL, EXAMINED: André 2214 (K, TYPE; US, photo)

Colombia; Hitchcock 21424 (US) between La Toma and Loja,
Prov. Loja, 1800-2600 m, 4 Sept. 1923; AJG 1132 (US) km 38
Catamayo, cloud forest, moderately common, tank filled with
water, in c¢apsule, capsules 1.8-2.3 cm long, copious seeds,
Prov. Loja, 2500 m, 10 Aug. 1965.

COLOMBIA.
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23. TILIANCSIA TETRANTHA Ruiz and Pavon var. DENSIFLORA

{(André&) L. B. Smith, 1930 (Contrb. Gray Herb. vol. 89)
. 15, 43; Smith, 1957, pp. 155-156.

Tillandsia aurantiaca Grisebach, 1864 (Gétt. Nachr,

. 16) var. densiflora André, 1888 (Enumeration Bromél.)

o~

r. 7.

PLANT like T. tetrantha var. tetrantha but floral
bracts larger, 6-7 mm long, main rhachis of inflorescence
stout and nearly straight, and spikes densely disposed,

obscuring the main rhachis.

MATERIAL EXAMINED: André& 2342 (K, TYPE; US, photo)

near Sabanetas, foot of Chimborazo, July 1876; Penland

and Summers 1025 (GH) Tipococha, Prov. Caiar, 3200 m, 12

July 1939; Camp E 4079 (US) epiphytic, corolla yellow,

near El Tambo, Prov. Cafiar, between 3050 and 3500 m, 6-9
July 1945.

COLOMBIA.
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24. TILLANDSIA TETRANTHA Ruiz and Pavon var. MINIATA
(André&) L. B. Smith, 1930 (Contrb. Gray Herb. vol.
8¢, p. 15, 44; Smith, 1957, p. 156, fig. 43.

mililandsia aurantiaca var. miniata André, 1888

-

(ﬁnumeratioﬁ Bromé&l.) p. 7.

PLANT like T. tetrantha war. tetrantha but inflores-
cence small, compact, floral bracts exceeded by sepals,
inflorescence mostly glabrous, main rhachis practically
straight.

MATERIAL EXAMINED: André 3138 (K, TYPE; US, photo)

Colonbia; Drew E-150 (US) epiphytic, bracts brown, near

San Geronino, east of Cayambe, Prov. Imbabura, ca. 3200

m, 15 May 1944; Camp E-4685 (US) epiphytic, '"corolla

bright yellow," 4-6 km north of Sevilla de Oro, Prov.

Azuvay, 2700-3050 m.



284

25. TITLANDSIA LAMINATA L. B. Smith, 1963 (Phytologia wvol.

9, no. 4) pp. 253-254.

PLANT 80~130 cm tall; LEAVES 55 cm to over 1 m long,

t)'

blades 0.8-2.8 cm wide, very narrowly triangular, caudate-

U]

ttenuate, denéely, appressed-lepidote, cériaceous, sheaths
to 17 cm long by ca. 5.5 ocm wide, dark castaneous; SCARE
to 1.5 ¢cm in diameter at base, ca. 7 mm in diameter above,
erect or curved, about as long as leaf-rosette; SCAPE-
BRACTS 1.5-14.0 cm long, lower ones with very long blades,
densely pale-lepidote, imbricate, erect to spreading;
INFLORESCENCE 40-70 cm long by 8.0-10.0 ¢m in diameter,
tripinnate, having ca. 36 branches, erect, exceeding leaf-
rosette, lax, may be red tinged when alive{ PRIMARY BRACTS
with long blades exceeding branches; PRIMARY BRANCHES 4.0-
9.0 cm long by ca. 2.0 cm wide exclusive of capsules, sub-
erect, branch stipe minimal or none, having ca. 1 to 4
spikes, distance between branches 0.7-1.5 cm; SECONDARY
BRANCHES 1.5-3.0 cm long by ca. 1.2 cm wide exclusive of
capsules, rhachis geniculate, ca. l0-flowered, sessile;
FLORAL BRACTS ca. 7 mm long by 6 mm wide, broadly ovate,
chtuse to broadly acute, coriaceous, carinate, strongly
nerved, glabrous without, lepidote within; PEDICELS 2-7

mm long; SEPALS 0.8-1.0 cm long by 5 mm wide, asymmetric,
broadly ovate, obtuse to broadly-acute, free to subfree,
all threce carinate, nerved, coriaceous, glabrous without,

lepidote within; CAPSULES 1.6-2.0 cm long, distance
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betweaen Slowers 4-5 mm.

VATERIAL EXAMINED: Wurdack 1502 (US, TYPE) Peru,

FANT - RNl

! DA
U2l

(US} terrestrial, growing among low

O
q
o
¢
o
0
8]
~

A

2
16H)
ul

i
)

©

es an& snrubs, cloud forest, km 24 Loja-Zamora, Prov.

Zamnora, 2050 m, 21 Feb. 1963.

NOTES: This species appears to be intermediate be-
tween the subgenera Allardtia and Pseudo Catopsis. The
icaves and gerneral habit are more allied to the Iformer
while the infliorescence seems more iike that of the sub-
geaus, Pseudo Catopsis. The sepals are only slightly
asymmetrical, however, and are more nearly oblong than
obcvate. Nevertheless, at the moment it seems +to me to

be more closely allied to other species of Pseudo Catopsis.
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26. TILLANDSIA PENLANDIT L. B. Smith, 1%41 (Contrb. Gray

Herb. vol. 137) rp. 384-385, pl. 1, figs. 14-15.

PTANT ca. 60 cm tall, rosette approaching a pseudo-
bulb shape; LEAVES 15-30 cm long, blades ca. 1.8 cm wide,
NarrowLy triangular, involute, coriaceous: éénsely lepi~
dote, sheath 7.0-10.0 cm long, inflated, brown; SCAPE with
inflorescence_to 58 cm long, ca. 5 mm in diameter, erect,
esout as long as leaves; SCAPE-BRACTS 3.5-12.0 cm long
with caudate apices, scarcely imbricate but scape exposed;
INFPLORESCENCE ca. 30 cm long by ca. 8.0 cm in diameter,
guadripinnate, lax, subeylindric, erect; PRIMARY BRACTS
1.0-3.0 cm long, spreading, mostly about as long as stipe
of branch; BRANCHES 2.0-6.5 cm long, erect to spreading,
akout 14 per inflorescence; SPIKES 1.0-2.5 cm long by ca.
1.2 cm wide, spreading, 2 to 10 per primary branch, dis-
tance between spikes O.S—l.é cm, mostly distichously dis-—
posed upon branch rhachis, spike—rhachis'lepidote, having
ca. 8 flowers per spike, stipe minimal, rhachis geniculate,
no sterile bracts; FLORAL BRACTS ca. 4-5 mm long, apex
broadly acute to obtuse, glabrous or subglabrous, nerved,
exposing sepalé, exposing spike-rhachis, spreading to
erect; SEPALS 5-6 mm long, obovate, obtuse, lepidote
without, carinate, not nerved; PETALS pale yellow or white,
distance between flowers 1-2 mm.

MATERIAL EXAMINED: Penland and Summersg 1138 (GH,

TYP=; US, photo) near Loja, Prov. Loja, 2300 m, 28 July
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1539; Espinosa 1897 (US) epiphytic, Cordillera de Guishag

(?) east of Zaruma, Prov. E1l Oro, 1700 m, 29 Aug. 1947.
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PLANT 40-80 cm tall; LEAVES 30-40 cm long, blades 1.2-
2.5 cn wide, coriaceous, densely lepidote, apex filiform
or caudate, shéath inconspicuous; SCAPE 2;3~mm in diameter,
arect; SCAPE-BRACTS 5.0-15.0 cm long, foliaceous, erect to
spreading, scarcely or much imbricate; INFLORESCENCE 6.0-
£0.0 om long by 3.0-10.0 cm in diameter or more, tripin-
nate or kipinnate, lax; PRIMARY BRACTS 1.0-14.0 cm long
Ly ca. 1.0 cm wide, all exceeding primary branches to all
shorter than primary branches, spreading to reflexed, apex
attenuate; PRIMARY BRANCHES 2.0-6.0 cm long by 1.0-3.5 cm
wicde, snreading, distance between branches ca. 2.0 cm,
each branch having up to 5 spikes; SPIKES 1.8-3.0 cm long
by 1L.0-1.8 cm wide, spreading, 0.5-1.3 cm apart, having 9
to 17 flowers per spike, spike-rhachis glabrous and not
concealed; FLORAL BRACTS 2-3 mm long by ca. 2-3 mm wide,
apex acute, nerved, papery, slightly lepidote to glabrous
without, glabrous within, spreading, not imbricate; SEPALS
4-5 mm long, nerved, posteriorly carinate, coriaceous,

labrous without and within, spreading, obovate, obtuse,

0

scarcely asvmmetrical; CAPSULE 10-15 mm long, distance
between flowers 1-2 mm.

27. TILTINDSIA MULTIFLORA var. MULTIFLORE

Zrimary bracts all longer than branches, inflorescence

not mucn mocre than 6.0 oem in diameter, leaves to 30 cm
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long, blades to ca. 1.2 cm wide with filiform apices,
scape-bracts scarcely exceeding internodes.

MATERIAL EXAMINED: Cuming 1269 (K, TYPE; US, photo)

near Guayaguil, Prov. Guayas, ca. 50 m, 1836-1842; Eggers
~5220 EL Recreo, ncrth of Bshia de Caraguez, Prov. Manabi,

near sea .evel, 18%93; Hitchcock 21244 (US) epiphytic, dry

hill, Portovelo, gold mine near Zaruma, Prov. E1 Oro,

€03-1000 m, 30 Aug. — 3 Sept. 1923; Espinosa E 850 (GH)

epiprhytic, Arenel, Prov. Loja, ca. 1200 m, 19 Oct. 1946.
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23. TILLANDSIA MULTIFLORA Benth. var. DECIPIENS (André)

L. B. Smith, 1930 (Contrb. Gray Herb. vol. 89) p. 13.
FIG. 60
T. decipiens André, 1888 (Enumeration Bromél.) p. 7,
pl. 24 A. | |

PLANT very similar to T. multiflora var. multiflora

but primary bracts all shorter than branchés, inflorescence
P to 10 cm or more in diameter; leaves 40 cm long, blade
2.5 cm broad with long-caudate tip, scape-bracts all
greatly exceeding internodes.

VATERIAL EXAMINED: André& 4055 (NY, ISOTYPE; US, photo):

Bzrclay 524 (BM; US, photo) near Machala, Prov. El Oro,

near sea level, Oct. 1930; Hitchcock 21106 (US) between

IMachala and Puerto Bolivar, Prov. El Cro, 0-10 m, 206 Aug.

1923; Levi-Castilio s. n. (US) near Vinces, Prov. Los Rios,

ca. 200 m, 1855; Rauh, Hirsch, E 3 (US) in Bomba woods,
near Santa Rosa, Prov. El1 Oro, 200 m, 28 Aug. 1954; TFoster
2580 (US) epiphytic, Portovelo, Prov. Loja, ca. 600 m, 29

Nov. 194£8; Asplund 18110 (US) epiphytic, between Puente

Boguerdn and Gonzanamd, Prov. Loja, 1600 m, 9 Oct. 1955;

i
O

£y

b

olund 15878 (US) epiphytic, Puerto Jeli, Prov. El Oro,
near sea level, 22 March 1955; Fagerlind and Wibom 560 (US)
Jipijapa, Prov. Manabi, ca. 100 m, ‘10 Oct. 1952; AJG 809

{US) Cerro Monte Criste, Prov. Manabi, ca. 300 m, 10 Aug.

F ]
[\g)
[e)
8]

; AJG 854 (Us) 20-40 kxm west of Colonche, epiphytic,

£lowers very Iragrant, cactus-scrub complex, Prov. Guayas,
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ca. 300 m, 18 Aug. 1963; AJG 1050 (US) Bombax-~"evergreen"
snrud, epiphytic in semi-open area, very common, no watexr
ia tank, km 80 Guayaquil-Quevedo, ca. 50 m, 2 Aug. 1965.

PERU.
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29. TILTANDSIA MULTIFLORA var. TOMENSIS L. B. Smith,

1930 (Contrb. Gray Herb. vol. 89) p. 13, p. 35.
Plant like the typical variety but with leaf blades
up to 3.0 cm broad, apex acute to attenuate, scape 7-8
wn in diameter, scape-bracts equaling or éliéhtly ex-—
ceeding internodes, primary bracts broadly lanceolate,

much shorter tihan axillary branches.

MATERIAL EXAMINED: Hitchcock 21357 (GH, TYPE; US,

COWY¥PRE) epiphytic, between E1 Tambo and La Toma, Prov.
pipny

Loja, 1000-2200 m, 3 Sept. 1923.
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30. DILIANDSIA ROPALQCARPA André, 1888 (Enumération

2romé&l.) p. 6; André, 1889, pp. 66-67, pl. 23, fig. A;
Smith 1957, pp. 150-151, fig. 41.
FIG. 61
PLANT 4£0~S0 cm tall, erect to spreadiné rosette;

LITAVES 15-26 cm long, blades ca. 1.3-1.8 cm wide, outer-
most leaves shorter than those within, blade narrowly
triangular to lingulate, coriaceous, moderately densely
lepidote, ca. 5-6 scales per rm?2, grey—green, sheath
brown without, purple within; SCAPE 39-89 cm long with
lorescence, ca. 3 mm in diameter, erect, exceeding
leaf-rosette; SCAPE-ERACTS 1.3-12.0 cm long, erect with
apices sligntly spreading, generally not at all imbricate,
may be imbricate below; INFLORESCENCE 15-35 cm ldng by 10-
12 cm in diameter, tripinnate~ gquadripinnate, lax, pyr-
amidal, erect, with 8 to 15 branches; PRIMARY BRANCHES
2.0-8.0 cm long, spreading to ascending with 3 to 6 spikes;
PRIMARY BRACTS ca. 0.7-2.5 cm long, spreading, apex acute

o attenuate, as long as or shorter than stipe of branch;

(%3

SPIXKES 2.0-4.5 cm long by ca. 1.0 cm wide, distance be-
tween spikes 5 to 8 mm, having 5 to 10 flowers per spike,
stipe 5-8 mm long, no sterile bracts; FLORAL BRACTS 3-4 mm
long by 3 nm wide, spreading, not at all imbricate and ex-
Posing calyx completely, lepidote, nerved; SEPALS 4-5 mm
iong, oxovate. much exserted beyond floral bracts, obtuse,

asyitnetcrical; FLOWERS scarcely or not at all touching at



294
anthesis; PETALS scarcely exserted beyond calyx, vellow:
.4-1.6 cm long, distance between flowers 2-4 mm.

1
MATERIAL EXAMINED: André& 2319 (Life-size illustration,

o

rdré, 1889) Colombia, ca. 1280 m; Steyermark 53921 (US,
Ffragments) 10 km northeast of Curtincapa, east of Zaruma,

Prov. Z1 Oro, 1500-2890 m, 16 Aug. 1943; Espincsa E 890

3} epiphytic, Hacienda Horta-Nague, Prov. Loja, ca.

3C00 m, & Nov. 194CG; AJG 1080 (US) epiphytic, 2 to 6 m
from ¢round, very commnon, in pasture on avocado tree, km
53, Santo Domingo-Quito, Prov. Pichincha, ca. 1450 m, 4
wug. 1965; AJSS 1173 (US) between Guayagquil and El1 Tambo,
Monte Negro, cloud forest, epiphytic, Prov. Cailar, ca. 9220

m, 14 Aug. 1965.
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31. DILIINDSTIA TRIPINVMATA (Baker) Mez, 1896 (DC Monogr.

“haner. vol. ©) p. 745; Smith, 1930, P- 38.

PLANT probably ca. 1 m tall; LEAVES 6.0-36.0 cm long,
blades ca. 3.0 cm wide, outermost leaves much shorter than
inner iecaves; SCAPE, ca. 5-6 mm in diametér; probably erect;
SCLEE~BRACTS elliptic, blade caudate, imbricate; INFLO-
RESCENCE 25-35 cm long by ca. 14 cm in diameter, mostly
tripinnate, or slightly guadripinnate, erect(?), reddish
Zrown vhen dry; PRIMARY BRACTS 1.5-6.0 cm long, erect to
spreading, apex acute; PRIMARY BRawCHES 3.0-8.0 cm long
by 3.0-6.0 cm wide, spreading stiffly, having ca. 4 to 7
spikes; SPIKES 2.5-4.0 cm long by 1.0-1.5 cm wide, spread-
ng stiffly, distance between spikes 0.5-1.2 cm, flowers
ver sgpike 7 to 12, rhachis of spike stout, densely fer-
ruginecus, 1.5 mm in diameter, geniculate, stipe ca. 8 mm
iong, no sterile bracts; FLORAL BRACTS 5-6 mm long by ca.
5 mm wide, spreading at ca. 920° angle with spike—rhachis,
subcoriaceous, apex acute, much exceeded by sepals, dull

reddisna, lepidote without, glabrous within, strongly

scarcely nerved, glabrous without and within; PETALS 0.9-
1.0 cm long, ca. 3 mm of petal exserted from calyx, vellow
when <&ry, distance between flowers ca. 3 mm.

MATBRIAL EXAMINED: Drake 152 (K; US, photo) Santiago,

Prov. (?); Espinosa 2035 (US) Hacienda Ambocas northeast of
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Zaruma, petween Payama and Tioloma, Prov. EL Oro, 2900-

3100 m, 30 Aug. 1947.
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T TANDSTA ADPRESSA André, 18838 (Enumeration Bromédl.) p. 63

André, 1889, pp. 67-68, pl. 23 B; Smith, 1930, p. 40;
Smith, 1957, pp. 152-153.

PLANT 20-70 ¢m tall, leaf-bases forming an elongate
rcsette 15-30 ém long; LEAVES 12-25 cm loﬁg; blades ca.
56-7 m wide, not exceeding 2.0 cm in width, narrowly tri-
aaguiar to subulate, iavolute, spotted purple when living,
versy densely appressed lepidote, sheath 6.0-8.0 cm long by
4.0-5.0 cm wide, elliptic, inflated, wvery conspicuous, dark
Troown with nesrow hvline margin; SCAPE 2-3 mm in diameter,
ersct to curving, about as long as leaves or slightiy
shorter, ferruginous or pale lepidote; SCAPE-BRACTS 5.0-
10.0 com long, blades exceeding nodes but nevertheless
scane completely exposed, long caudate, erect; INFLORES-
CENCE ca. 19-21 cm long by 3.0-4.0 cm wide, bipinnate,
cylindric, lepidote, curving; PRIMARY BRACTS spreading to
ascending, some egualing spikes, most shbrter, apex acute;

SPIKES 3.0-4.0 cm long by ca. 1.5 cm wide, erect to spread-

I

to 12 spikes, having 7 to 12 flowers, distance be-

-

ng,
tween 0.8-2.5 c¢m, stipe 2-8 mm long, no sterile bracts;

PLORAL BRACTS 4~-5 mm long by 3-4 mm wide, ovate, imbricate,

I

much exceeded by sepals, erect to spreading, apex acute,
inconspicuously nerved, ecarinate, papery, densely fer-—
ruginous to pale lepidote without, glabrous within; SEPALS
4-5 mm long by 2-3 mm wide, obovate, asymmetrical, carinate,

fres, ceasely lLlegidote; PETALS ca. 7 mm long by 3 mm wide,
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spreadiﬁg, yellow; OVARY 1-2 mm long by 1-2 mm in diameter,
stigma surrounded by stamens; CAPSULE 1.0-2.5 cm long,
cistance between flowers 2-3 mmn.

32

TITLANDSTIA ADPRESSA var. ADPRESSA

FIG. 62
Syikes erect, scape about equaling leaves, capsules
2.0-2.5 cn long.

MATSRIAL EXAMINED: André 3792 (K, TYPE; US, photo)

mon, Prov. Loja, 2450 m, 1l Aug. 1965; Rauh, Hixrsch, P 2257

(CS) Peru, 15 Oct. 1954.
COLOMBIA, PERU.

33. TILIANDSIA ADPRESSA var. TONDUZIANA (Mez) L. B. Smith,

1930 {(Contrb. Gray Herb. vol. 838) pp. 8-9; Smith, 1957,
p. 133, fig. 42.
FPIG. 63

Variety tonduziana is like T. adpressa var. adpressa

in most respects. The distinguishing features are somewhat
rebulous. The spikes may be somewhat more spreading and
the plant somewhat smaller with leaves exceeding the scape
thcughh not the inflorescence. Capsules may be as short as
1.0 cm.

MATERIAL EXAMINED: Asplund 18837 (US) epiphytic on

trunik, Mera, Prov. Pastaza, ca. 1100 m, 14 Dec. 1955; AJG

-

1333 (US) epiphytiec, dwarf forest in windswept area, km




wcamayo-~Loja, Prov. Loja, 2500 m, 10 Aug. 1965.

BOLIVIA,

COLOMBIA, COSTA RICA, PANAMA, PERU.
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TILLANDSIA

Tiliandsia L., 1753 (Sp. Pl.) p. 286.

Leaves lingulate, narrowly triangular or linear, entire;
plant often epiphytic: inflorescence usually of distichous-
flowered spikes er simple and polystichousl§ élowered;
flowers perfect; priﬁary-bracts ecarinate; sepals usually
symmetrical, free or united posteriorly; petals free, naked;
ovary superior, glabrous; ovules numerous, caudate; capsule
septicidal; seeds narrowly cylindric or fusiform, the plumose
appendage white, straight, basal.

Sﬁbgenera ALLARDTIA and ANOPLOPHYTUM

Tillandsia sqbgenus Allardtia Baker, 1888 (Jour. Bot. vol.

26) p. 40. Tillandsia subgenus Anoplophytum Baker, 1887

(Jour. Bot. vol. 25) p. 212.

Leaf blades lingulate to narrowly triangular; stamens
equaling petal claw but usually not exserted beyond petal
blade; style slender and at least as long as ovary. In
Ecuadorian species, stomata mostly restricted to lower sur-
face, round in surface view, disposition scattered on leaf
and not in distinct longitudinal rews; flowers not exceeding
5.0 cm in length, usually much smaller, petal blades incon-
spicuous; leaf scales with well developed ala, having 3 or
more distinct and symmetrical layers around the four center

cells; capsule 2.0-5.0 em long.
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KEY TO THE ECUADORIAN SPECIES OF TILLANDSIA

Subgenera Allardtia and Anoplophytum

1. Floral bracts ecarinate, or carinate and stamen

filaments NOT plicate, plant may be pseudobul-

bous; floral bracts and sepals usually papery,
N | glabrous within or less than 5 scales per mm?
(@) *. ,
2. Inflorescence strongly lepidote, leaves with
.filiform apices (B), and loosely lepidote.
3. Plant including inflorescence less than 10
cm tall, growing in extensive mats, inflores-
cence appearing simple . . . . . . + « + .+ .
e o o o e s o e e + o » e o 2 l. T, rupicola.
3. Plant including inflorescence 20-40C cm tall,
inflorescence usually pinnate- or digitate-
compound.
4. Base of leaf-rosette forming a distinct
pseudobulb, petals usually yellow . . . . .

e o o o o s e o o o o« o e z 2. 7T, disticha.

4. Base of leaf-rosette NOT forming a distinct

BB

- pseuvdobulb, petals usually wviolet . . . . .
e e e o o o o e o o « « . 3 3. T. tectorum.

2. Inflorescence NOT strongly lepidote, leaf-
blades broadly triangular or lingulate (BB),

appressed lepidote.

*
Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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5. Leaf-apices rounded-apiculate (C), leaf-sheaths

glaucous, scape-bracts imbricate toward in-

florescence, more distant below.

6. Petals yellow, sepals acute . . . . . . « . .

L] L] L] [ - L] L] L] - - - - - :‘ 4. I.- aselundii.

6. Petals white, sepals obtuse . . . . . . . . .

e + e o = = e s e &« o « . 3 5. T. truncata.

5. Leaf-apices NOT rounded-apiculate but acute to

~attenuate (CC), leaf-sheaths NOT glaucous,

scape-bracts imbricate throughout, NOT longer

above and shorter below.

7. Floral bracts less than 2.0 cm long, inflores-

cence compound.

8.

8.

Inflorescence to 3.0 cm in diameter, leaf-
blade width to 2.5 am . . . .« +« ¢ ¢ « « « .

c e o o e o+ o o + « - .« 3 6. T. ionochroma.

Inflorescence 4.0-5.5 cm in diameter, leaf-
blade width to 4.0 cm . . .« v v ¢ o o o o =

: 7. T. wangerinii.

. - - - - - - - - - - -

7. Floral bracts 3.0 em or longer, inflorescence

mostly simple.

9.

Sepals 3.0 cm long, ovate (D), leaf-sheath
reddish-brown in strong contrast to blade
e e o 4 s e o s e & + « « 3 8. T. petraea.
Sepals 5.0 cm long, elliptic (DD), leaf-

sheath purple or concolorous with blade,
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NOT reddish-brown . . . . . : 9. T. walteri.
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1. Floral bracts carinate, or ecarinate and stamen

filaments plicate, plant NOT pseudobulbous;

° floral bracts and sepals usually coriaceous,

lepidote within (Aa).

1mm
AA 10. Leaf-blades lingulate (E), NOT. densely gray
lepidote on both surfaces, if conspicuously
X lepidote on one side then not sco on the other
and then the blade length'about the same as
sheath length.
£ ) 11. Floral bracts conspicuously glossy, NOT
nerved or very inconspicuously so (F)., ap-
pearing smooth.
a 12. Primary bracts mostly much shorter than
E

spike midpoint, stipe often exceeding 4.0
cnm long, if primary bracts longer, then
floral bract apex acuminate (G).
13. Floral bracts acuminate_(g), and uni-
carinate toward apex, spikes 1.0-2.0 cm

\

long, leaf-blade width 3.0-~5.5 cm.

14. Spikes and primary bracts sharply re-
flexed at anthesis. . . . . . . . . . .
c e o o o e o + o o - 3 10. T. superba.
14. spikes and primary bracts erect to
. spreading at anthesis.
15. Inflorescence tripinnate, two basal

sterile bracts on branch forming a

collar-like structure (H). .
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e « +« « o = 12. T. stenoura var. gonzalezii.

/)

+ 15. Inflorescence bipinnate, NOT having ccllar-
f:jjf like structure (HH).
//7 . 1l6. Inflorescence ca. 10 cm in diameter, spikes

‘having 6 to 16 flowers per spike. . . . . .

e « « - « 3 13. T. stencoura var. mauroi.

16. Inflorescence ca. 20 cm in diameter, spikes
having 8 to 30 flowers per spike. . . . . .
. e < « « - =z 11, 7. stenoura var. stencura.

GG 13. Floral bracts NOT acuminate, with rounded
backs, acute (GG), to broadly acute or
cuspidate, spikes mostly much exceeding 10
cm in length, often to 30 cm, leaf-blade

1 width 4.5-11.0 cm or if less than 4.5 cm
= wide, then spikes much longer thén 20 cm.

17. Leaf-blades 9.0-11.0 cm wide, much purple

i : ' spotted, spikes and primary bracts spread-
ing to reflexed (I). . . : 10. T. superba.

I | 17. Leaf-blades NOT exceeding 6.0-8.0 cm in
/l width, NOT much purple spotted, spikes and
'// primary bracts erect to spreading (II).
T ; 18. Inflorescence mostly simple, scape much
,gé:f%§7 shorter than leaf-rosette. . . . . . . .

« « « o « o 2 19, 7. fendleri var. reducta.
18. Inflorescence compound, scape much ex-

ceeding leaf-rosette.
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19. Sepals united for 5-6 mm (J), not at all

nerved, leaves 35-40 cm long . . . . . . .

. . - . - . - . . - - . - 14 - 2. pyramidata -

19. Sepals NOT united, free (JJ), nexved at

least slightly, leaves 35 cm ' 'long to much
longer.
2v. Floral bracts l.5—2.4lcm long, capsules 2.2
or 4.0 cm long, sepals obtuse to subacute
(X), leaf-blades 5.0-8.0 cm wide.
21l. Inflorescence bipinnate, floral bract apex
obtuse to cuspidate, capsules ca. 2.2 cm
long, NOT exceeding calyx . . . - .« . . .

©- e o o o o e o o « =2 1B, T. brevicapsula.

2l. Inflorescence tripinnate, floral bract
apex acute, capsules to 4.0 cm long, ex-
ceeding calyx . . . . . : 16. T. denudata.

20. Floral bracts 2.2-4.0 cm long, capsules
2.4-6.0 cm long, sepals broadly acute (KX),
leaf-blades 3.5-6.0 cm wide.

22. Inflorescence with 12 to 20 spikes, sepals
oblong—-ovate, capsules 2.4-2.5 cm long . .

e s = e o s+ o e s« o o 2 17. 7. clavigera.

22. Inflorescence with up to 10 spikes, sepals
elliptic, capsules 3.0-6.0 cm long.
23. Floral bracts to 2.7 cm long, sepals

strongly nerved; broad, ca. 1.2 cm wide,
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capsules 5.5-6.0 cm long. . . . . . . .

e + « « =z 20. T. fendleri var. nervisepzla.

Floral bracts 3.5-4.0 cm long, sepals NOT

strongly nerved, narrow, ca. 7-8 mm wide,

‘n

capsules ca. 3.0 cm long. . . . - . . .

e e o « « « - z 18. 7. fendleri var. fendleri.
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12. Primary bracts mostly exceeding the mid-
point of the spikes, stipe to 3.5 cm long
and inconspicuous. ’
24, Spikes less than 3.5 cm wide at anthesis.
25. Inflorescence less than li ém long, spikes

few to 7, all erect, and obscuring the

rhachis. . . . . . : 21. T. aeguatorialis.

25. Inflorescence more than 15 cm long, spikes
numerous, at least 10, if fewer, inflores-

cence at least 8.0 cm in diameter, spikes

Sreman

(:i | : erect to spreading or reflexed.

F\ 26. Spikes strict (L), inflorescence pendent.
\§ 27. Sepals posteriorly connate, narrow, 6-8
ﬁ? mm wide.

.‘i 28. Leaves subtriangular (M), scape 5-7 mm
\ ' : in diameter, inflorescence less than

\ 22 cm long, sepals obtuse. . . . . . .

e e e e + « o o =z 22. 7. dichrophylla.

28. Leaves lingulate (MM), scape at least

1.0 cm in diameter, inflorescence 30-50
cm long.
29. Spikes 4.0-8.0 cm long with 7 to 10
flowers per spike. . . . . . . . . . .
c e + + +« e e &« + « 3 23. 7. brunornis.
29. Spikes 9-15 cm long with ca. 20 flowers

per spike . . . . . : 24. T. polvantha.
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27. Sepals free, broad, 0.8-1.4 cm wide.
30. Leaves 50-60 cm long by 5.0-6.5 cm wide,
sepals more than 3 times as long as
broad, inflorescenée to 30 cm long. . . .
e e e e e e o . . . . :25. m. sodiroi.
30. Leaves to 120 cm long by 8.0-11.0 cm
wide, sepals ca. 2.5 times as long as
broad, inflorescence to ca. 120 cm long
c ¢+ e & & & e« + o « . 3 26. T. cemissa.
26. Spikes NOT strict (LL)., inflorescence NOT
2 'f( :Z pendent. |
ﬁ/ \ 47 7 ' 31. Sepals connate for 4 mm or more, leaves
30-40 cm long.
iv 32. Spikes spreading, sepals linear-ovate,
A - 6 mm wide and posteriorly connate for.
Yb/ . 1/2 sepal length (N). . . . . . « . . .
P T. emergens.
32. Spikes reflexed, sepals ovate, ca. 8 mm
wide and posteriorly connate for only

4_6 mm (ﬂ) - - - - - . . - - - - - . -

: 29. T. buseri var. nubicola.

NN

31l. Sepals free or if united, then united for
less than 3 mm, leaves 38-60 cm long.
33. Inflorescence dense, floral bracts

2.0~-2.5 cm~long, primary bract apex

attenuate (). . . . . . . . . . . . .
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« « o s+ e « - o z 28. T. buseri var. buseri.
33. Inflorescence lax, spikes 1-5 cm apart,
floral bracts 2.7-3.4 cm long, primary
bract apex attenuate to caudate {00).
34; Leaf-blades glabrous oxr shbélabrous be-
neath, width 6.0-7.5 cm. . « . « « « .« <« .
%ﬁ . e & e 4 e e & < « ¢ « +« < z 30. 7. fosteri.
! 34. Leaf-blades densely lepidote beneath,
i width 3.5-6.0 cm. . . . : 31l. T. wurdackii.

} 24. Spikes more than 3.5 cm wide at anthesis.
| 35. Inflorescence pinnately compound (2),

L~
07 spikes spreading.
36. Spikes short-elliptic, 5.0-6.0 cm wide
at anthesis. . . . . . : 32. T. lajensis.
y’_\\77' . 5 :
2N 36. Spikes elongate-ovate, ca. 3.6 cm wide
' 7
)757 at anthesis. . . . . . . : 33. ZT. ampla.
35. Inflorescence digitate (PP), or sub-
L
? digitate, spikes erect to recurving.

32. Leaf-blades to 3.0 cm wide, spikes ca. 2.5

CIl Wid€e v v o o o o v o o o o o o o o «

VT A

)/ 32. Leaf-blades 4.5 cm wide or widér, spikes

35. T. arcuans var. naundorfii.

N
\‘ /f at least 4.0 em wide. . . . + o o . . . .

« « < « - . 3 34, 7. arcuans var. arcuans.
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11. Floral bracts definitely narved (z), NOT
conspicuously glossy.

38. Inflorescence compound, dense, the main
rhachis mostly obscured, distance between
.spikes or branches less thén‘l.o cm or, i1f
greater and main rhachis partly exposed,
then the spike width 3.0 cm or more and
floral bract length more than 2.0 cm.

39. Inflorescence digitate or subdigitate (Q).

primary bracts foliaceous, erect, with

triangular blades, spikes few, 3 to 5.

c o e+ o o o & o o 3 36. 7. schinmperiana.
S~
AN 39. Inflorescence pinnately compound {(QQ0),
/. ‘;ﬁéﬁ primary bracts NOT foliaceous, spikes at
least 15.
¢3(2 40. Primary bract sheath orbicular (R),

petais ca. 3.0 cm long;

41. Primary bracts and spikes obscuring the
/// main rhachis, primary bracts at inflo-
rescence apex shorter than the spikes,

- -

U spikes 1.5-2.5 cm wide at anthesis,

e e.e e o = +« o e o 3 37. T. oxnicularis.

41. Primary bracts and spikes partly expos-
ing the main rhachis, primary bracts
consistently exceeding the spikes,

spikes 3.0-3.5 cm wide at anthesis
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e e e« e o = & = - .« & 38. T. pachvaxon.

40. Primary bract sheath triangular (RR).

/ petals 2.0-2.5 cm long.
} 42. Flowers and spikes erect at anthesis

R and at capsule maturity,\capsules 3.0-
4.0 cm long. . . . : 39. T. pastensis.
42. Flowers and spikes spreading at capsule
maturity, capsules less than 3.0 cm long

« + « « « « . < :z 40. T. sceptriformis.

38. Inflorescence apparently simple, or com-

pound, if compound then NOT dense, main

' ’YA/;L‘\ rhachis obviously exposed, distance be-

' /"}»}*Euﬂ; SN

%;;;i?ﬂa\ S tweean spikes or branches at least 1.0 cm
g 5.’5 | ‘Ii N %

TS ‘\\ | b or if somewhat dense toward the apex of

- ' inflorescence then the floral bracts less

than 2.0 cm long, spike width less than

2.1 cm at anthesis.

43. Inflorescence, simple, multiscaped (S),
spike width always less than 1.5 cm,
spikes axillary, several to mény spikes

arising from different leaf-axils of

same plant. . . . . : 4&l. T. complanata.
43. Inflorescence obviousiy'compound, one
scape per plant (SS).
44.. Sepals slender (T), 1.8-2.1 cm long,

posteriorly connate for 2-7 mm, floral

-
4
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bracts acuminate.

45. Leaves egualing the inflorescence, scape-

=

bracts imbricate (U), leaves NOT mottled

__{
ae—

| }, e e e « e + « « o . =z &2, T. zamorensis.
45. Leaves NOT eqgualing the iﬂflorescence,

scape-bracts remote (UU) at least in

C:"'ﬁ
£

part, leaves purple-mottled. . . . . . .
e e = s e e +« s+ « « . D 43. T. naculata.
44. Sepals broad (TIT), 1.0-1.6 cm long by 0.4-
1.0 cm wide, free or if connate then less
than 1.5 cm long.

46. Primary bracts mostly nearly as long as
the branches, sepals acute (V), spike
length mostly less than 3.5 cm. . . . .

e e e e e s e ® o + e o D 44. T. rubella.
VvV 46. Primary bracts mostly less than 1/2
branch length, sepals obtuse (VV), to
broadly acute, spike length mostly more
than 3.5 cm.
47. Sepals united posteriorly, leaf-blade

apex attenuate (W). . . . . . . . . .

e o e e o « e o e - =z 45. T. barbeyana.
47. Sepals free, leaf-blade apex acute (Ww) ,
or apiculate.
48. Inflorescence bipinnate or tripinnate

L=

WW at base, scape-bracts NOT imbricate or
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scarcely so above, sepals obviously obovate
x) .

49. Plant 50-90 cm tall, leaf-blades acute,

D

e e,

>

2-4 em wide. . . . . = 17.% T. riocreuxii.

49, Plant 2-3 m tall, leaf-blades cuspidate,

5-7 cm wide. . . . . : 4.% T. inconspicua.

48. Inflorescence tripinnate throughout, scape-

bracts imbricate throughout, sepals el-

e
>4

liptic or elliptic-obovate (XX).

50. Scape shorter than leaf-rosette, inflo-
rescence ca. 15 cm long having ca. &
branches, sepals broadly acute, weakly
nerved. . . . . . . . : 46. T. pinnata.

? _ 50. Scape much longer than leaf-rosette, in-
A florescence ca. 50 cm long, having 12 to
\' 22 branches, sepals obtuse, strongly

nerved. . . . . . . = 47. T. tovarensis.

10. Leaf-blades definitely triangular (EE),
densely gray lepidote usually on both sur-—
faces.

51. floral bracts 3.0-4.5 cm long, sepals
free, ca. 3.0 cm long, spikes broad,
usually 3.0 cm or more in width at an-

thesis or more than 2.4 cm broad in bud.

ala
F

The descriptions of 17. T. riocreuxii André and 4. T.

inconspicua André are with the subgenus, Pseudo Catopsis

where they are also keyed.
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52. Inflorescence pinnately compound, spilkes
spreading.
54. Spikes short-elliptic, ca. 7.0-10.0 cm

long by 5.0-6.0 cm wide at anthesis. . .

e o e s o e e o & = a 2 52: 7. lajensis.
54. Spikés elongate-ovate, ca. 9.0-12.0 cm
long by 2.5-3.5 cm wide at anthesis. . .
e+ 4 e = e « = « o « . =z 33. F. ampla.
’.52. Inflorescence with spikes digitate-sub-
digitate, spikes erect to nodding.
53. Leaf-blades 5.0 cm wide, spikes 4.0-5.0
cm wide. . . = 34. T. arcuans var. arcuans.

53. Leaf~blades to 3.0 cm wide, spikes 2.5 cm

wide. . . : 35. T. arcuans var. nauindorfii.

51. Floral bracts always less than 3.0 cm long,
sepals posteriorly connate and less than 2.5
cm long or free, spikes nérrow, usually less
than 2.6 cm wide at anthesis or less than
2.0 cm wide in bud, if simple, dimensions
apply to inflorescence.

55. Sepals either NOT connate posteriorly,
or connate for 2-6 mm (¥), (i/4-1/2 or
less of sepal length).

56. Sepals NOT connate, 1.6-1.7 cm long,
plant to ca. 40 cm tali. . . . . . . .

e o « 3 48. . latifolia var. lztifolla.
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56. Sepals connate for 1-6 mm (1/4 to 1/2 of
sepal length or less) 1.0-1.2 cm long or
1.7-2.2 cm long, plant ca. 1 m tall.

57. Sepals 1.7-2.2 cm long, molerately lepi-

dote within, petals 3.0—5.5 cm long, main

rhachis of inflorescence obscured. .

« « o o o s+ o e« s+ « . 50 T. guerocensis.

57. Sepals 1.0-1.2 cm long, glabrous within,

petals 1.5-2.0 cm long, main rhachis of

inflorescence exposed.

=

(S

58. Filaments strongly plicate (Z), inflores-

==

cence having ca. 8 spikes, each spike

with ca. 6 to 8 flowers, and 1 to 2

S

F=E, 259 4

r\

{.

| -u. basal sterile bracts. . . : 51. T. gavii.

Z 77 58. Filaments NOT strongly plicate (ZZ), in-
florescence having ca. 17 spikes, each

spike with 8 to 12 flowers, and usually

no basal sterile brazcts. . . . . .

c + a4 +« e+ = s+ « « o « . z b2, . oroyensis.

55. Sepals connate posteriorly for 6-15 mm (gg),

{(1/2 to 3/4 or more of sepal length).

N, .
X 59. Inflorescence simple, £loral bracts

strongly nerved and lepldote without. .

n

wn

59. Inflorescence compound, floral bracts

NOT strongly nerved, glabrous without. or

3. T. incsrnata.
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if lepidote then floral bracts less than 1.8

cm long and stamen filaments strongly plicate
(z) -

60. Floral bracts lepidote without, less than
1.8 cm long, filaments pli;aée zy. . . .

.« « o =z 49, T. latifolia var. divaricata.

60. Floral bracts glabrous without, lustrous

on outer surface.
61. Inflorescence pink, NOT red or red-yellow,
sepals ca. l.2 cm long. . . . . . « . . .

- -« . : 495. T. latdi

H

olia var. divaricatca.

61l. Inflorescence red or red-yellow, sepals
2.0-2.2 cm long.

62. Inflorescence lax, with 5 to 8 spikes,
leaf~-sheath narrow, 4.5-5.5 cﬁ wide. . .
e+ e = « « « <« . . z 54. T. confinis.

62. Inflorescence dense, with 6 tb 12 spikes,
leaf-sheath broad, ca. 7.0 cm wide. . .

-

« « « « o + o« < o« 3z 55. T. confertiflora.
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1. TILLANDSIA RUPICOLA Baker, 1888 (Journ. Bot. vol. 26)
Pp. 13; Mez, 1935, p. 560.

PLANT 7.0-10.0 cm tall by ca. 8.0 cm wide, growing in
aggregations and forming dense mats on ground; LEAVES 4.0-
6.0 cm long, blades 4-5 mm wide, involute, feéurved, densely,
spreading lepidote, with a filiform apex; sheath 0.9-1.1 cm
long by ca. 8 mm wide, conspicuous, ovate; SCAPE including
inflorescence ca. 6.0 cm long by 3 mm in diameter below in-
florescence, erect; SCAPE~BRACTS to 2.0 cm long by 4-5 mm
wide, strict, imbricate; INFLORESCENCE superficially simple,
1.6~2.4 cm long by 9 mm in diameter, erect, ellipsoid;
PRIMARY BRACTS ca. 2.0 cm long by 8-9 mm wide, erect, gla-
brous, apex caudate; FLORAL BRACTS to 1.2 cm long, exceeding
sepals, papery, obviously nerved, ecarinate, apex acute,
glabrous within, lepidote without; PETALS violet.

MATERIAL EXAMINED: Hall s. n. (ISOTYPE, GH) growing in
dense mats opposite the wvillage of Ofia, Prov. Azuay, ca.
2600 m, 1833. |

NOTE: While superficially simple and thus described by
Baker (1888) and Me=z (l935),lthe inflorescence is actually
bipinnate with very short spikes. The ISOTYPE specimen (GH)
is in bud and appears to have a simple inflorescence but for
the presence of several floral bracts subtended by a common

primary bract.
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2. TILLANDSIA DISTICHA H. B. K., 1816 (Genera et Species

Plantarum, vol. 1) p. 22; Smith, 1957, p. 117.
FIG. 15

PIANT ca. 30 cm tall but upvto 65 cm tall occasionally,
ca. 15 cm in diaﬁeter, growing in aggregatiéné of 5 to 20
interconnected individuals, plant base in form of pseudobulb
ca. 2.5-6.0 cm long by ca. 3.5 cm wide; LEAVES 20-30 cm long,
blades 2-3 mm wide, involute, spreading lepidote, apex fili-
form, bright green to olive green; sheaths ca. 2.5 cm long
by 3.0 cm wide,. conspicuous, rouhd; SCAPE ca. 3 mm in diam-
eter, erect to ascending; SCAPE-BRACTS 1.5-2.5 cm long,
blades 2 mm wide, spreading, imbricate; INFLORESCENCE 7.0-
12 cm long by ca. 4.0 cm wide, bipinnate, lax, tending to be
digitate with 6 to 10 sPikes,.lepidote; PRIMARY BRACTS ca.
2.0 cm long by 8 mm wide, densely lepidote, apex attenuate
to filiform; SPIKES 5.0-10 cm long by 6 mm wide having a
stipe ca. 8 mm long, distance between spikes ca. 1.0 cm,
having 10 to 20 flowers per spike; FLORAL BRACTS 0.7-1.0 cm
long by 4 mm wide, imbricate, nerved,}papery, lepidote
without, mostly glabrous within, ovate, carinate; SEPALS
ca. 8 mm long by 2 mm wide, glabrous, carinate, acute;
PETALS ca. 1.3 cm long, usually yellow but occasionally
white With age; CAPSULE length wvariable, 2.0-6.0 cm long,
~always slender.

MATERIAL EXAMINED: Humboldt and Bonpland 3455 (P, TYPE:

GH, photo) locality given ds Peru, probably Ecuador, Prov.
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Loja; Foster 2614 (US) epiphytic, dry, windy area, km 85-90

Cuenca=Ofia, Prov. Azuay, 1000 m, 4 Dec. 1l948; Fagerlind and

Wibom 254 (US) ketween Palmar and Las Americas, Prov. Guayas, ’

near sea level, 28 Sept. 1952; Harling 4018 (US) epiphytic
in Jacguinia (coéstal *barbasco") Colonche,kpéov. Guayas,
6-7 May 1959; AJG 645 (US) 2 km south of Ayanglle, cactus-
scrub, Prov. Guayas, 24 March 1962; AJG 1183 (US) near
Palmar, open scrub, Prov. Guayas, near sea level, Aug. 1965;

Sodiro 171/17 (B; US, AJG, photo) between Balao and Guayaquil,

Prov. Guayas, near sea level, Oct. 18920; AJG 865 (US; epi-

phytic on Guazuma ulmifolia Lam. (“"guasmo”) ca. 2 m from

ground, in pasture, km 5 Esmeraldas-Santo Domingo, Prov.
Esmeraldas, 20 m, 12 Oct. 1963; AJG 1125 (US) epiphytic on
Prosopis, in semi-closed scrub, km 27 Loja-Catamayo, Prov.

Loja, 10 Aug. 1965; Fagerlind and Wibom 558 (US) Prov.

Manabi, 10 Oct. 1952; Mille, Luis 1991 (F) Prov. Manabi, no

date; Eggers 14200 (US) shrubby area near swamp, between

Machala and Puerto Bolivar, Prov. E1 Oro, near sea level,

Sept. 1923; Stevermark 54037 (US) epiphytic, along Rio

Amarillo, upstream from Portovelo, Prov. El Oro, 640-760 m,

22 Aug. 1943; Foster 2588 (US) epiphytic, Portovelo, Prov.

El Oro, 1948; Rauh, Hirsch E 375 Arenillas, Bombax-scrub,

Prov. El Oro, 200 m, 28 Sept. 1957; Rauh, Hirsch E 7 (US)

Paisaje, Prov. El Oro, 300 m, 28 Aug. 1957; Rauh, Hirsch E 4

(US) Santa Rosa, Prov. El Oro, ca. 200 m, 28 Aug. 1957; Rauh,

70128 (US) near Quito, no cépsules although well past
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anthesis, Prov. Pichinche, ca. 2000 m; Asplund 15572 (Us)

epiphytic in Crescentia, Quevedo, Prov. Los Rios, ca. 100 m,

28 Feb. 1955.

NOTES: The capsule length may wvary from 2.0-6.5 cm long
in plants of the same clone of T. disticha H .B K. Flower-
ing time seems to be approximately from August through October
in the Sierra and from about February to May on the coast
during typical years. However, during "El Nino" years when
rains on the.cpast greatly exceed the usual 12-25 cm annual
precipitation, plants of T. disticha on the coast may flower
as early as Aﬁgust.

A cultivated specimen of Foster not cited above has un-
usually long spikes, one spike measuring 22 cm in length.

The holdfasts of this species are well developed and in
coastal specimens often have round or elliptic nodules.
These are appafently insect produced and measure 2-4 mm long
by 2 mm in diameter with small holes at each end. They are

similar to the nodules found on the holdfasts of some in-

.

dividuals of T. latifolia wvar. divaricata (Benth.) Mez.

COLOMBIA, PERU.
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3. TILLANDSIA TECTORUM E. Morren, 1877 (Belgic. Hortic. vol.

27) p. 328, pl. 18; Smith, 1936, pp. 553=-554.
FIG. 16 } \
PLANT ca. 20 cm tall by 15 cm in diametér, usually .

saxicolous; LEAVES 10-20 cm long, blades 4—3 ﬁm wide, in-
volute, filiform, silvery-gray, densely spreadiﬁg lepidote,
recurved, sheath ca. 2.0 cm long by l.é cm wide, nearly
concolorous with blade, ovate, distinct; SCAPE including
inflorescencetls-zo crm long by 3 mm in diameter below in-—
florescence;MSQAPE—BRACTS ca. 5 cm long by 1.0 cm wide,
imbricate, apex caudate; INFLORESCENCE 5.0-12 cm long by
ca. 2.0 cm in diameter, simple to bipinnate, with 1-7
erect spikes, lepidote, curving, dense; SPIKES ca. 3.0 cm
long by 0.7-1.2 cm wide, erect, with 8-12 flowers, linear;
PRIMARY BRACTS ca. 1.5 cm long by 7-8 mm wide, erect, ovate,
lepidote, apex caudate; FLORAL BRACTS ca. 1.4 cm long by 7-8
mm wide, reddish-yellow, ovate, lepidote without, glabrous
within, slightly bicarinate at base to ecarinate at apex,
obviously nerved, apex acute; SEPALS 1.0 cm long by ca. 3
mm wide, posteriorly united for 2-3 mm, ovate, lepidote
without, glabrous within,'apex acute, papery, nerved, ovate;
PETALS ca. 1.8 cm long, erect, violet, naked; OVARY 2-3 mm
long, distance between flowers 4 mm, in-flower around August.

MATERIAL EXAMINED: Stevermark 53731 (US) between the

dry rocky slopes of south side of Rio Ledn and Tablén de Ofa

on north side of Rio Ledn sSouth of Rio Ofa, Prov. Azuay,
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1,970-2287 m, 3 Aug. 1943; Foster 2616 (US) on rocks in Ofia

valley, km 90-110 Cuenca-Luja, Prov. Azuay, 1400-2000 m,
3 Dec. 1948; Gilmartin 1118 (US) terrestrial, dry pebbly

slopes, no water in rosette, km 10l Cuenca-Loja, Prov. Azuay,

2000 m, 9 Aug. 1965; Gilmartin 1156 (US) on rocks, km 110

Loja-Cuenca, rare, Prov. Azuay, 2100 m, 12 Aug. 1965.

PERU. )
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4. TILLANDSIA ASPLUNDII L. B. Smith; 1959 (Phytologia vol. 6,

no. 8) p. 441, pl. 2, figs. 18, 19.

PLANT 65-90 cm tall, epiphytic; LEAVES 30-~50 cm long,
blades 5.0-7.0 cm wide, reddish in dry state, lingulate,.
apex rounded and.apiculate, densely appresséd:lepidote below,
subglabrous above, sheath 12-16 cm long by 8.0-39.0 cm wide,
blue-white glaucous, elliptic, conspicuous; SCAPE including
inflorescence to 85 cm long by 4-7 mm in diameter, erect,
red; SCAPE-BRACTS 2.5-7.0 cm long by 1.8-2.0 cm wide, imbri-
cate toward inflorescence, more distant below, strict;
INFLORESCENCE 25-40 cm long by 10-20 cm in diameter, bipin-
nate, cylindric to subpyramidal, glabrous, erect; PRIMARY
BRACTS 2.5-5.0 cm long by 1.5 cm wide, spreading, red,
glabrous; SPIKES 7.0-1l1l cm long by 1.5-3.0 cm wide, erect,
having ca. 15 to 20 per inflorescence, ca. 1.5 cm apart,

5 to 12 flowers per spike; FLORAL BRACTS 1l.6-2.2 cm long by
0.9-1.1 cm wide, spreading to erect, ovate to ovate-elliptic,
glabrous without and within, ecarinate, papery, apex acute;
SEPALS 1.6-1.7 cm long by 5-9 mm wide, dull green, obovate,
glabrous without, subglabrous within, ecarinate, papery,
acute; PETALS ca. 2.5 cm long, yellow; OVARY 5-6 mm long by
3-4 mm in diameter, very slightly'inferior; stamens included
with corolla by ca. 3 mm, free from petals, distance between
flowers 7-10 mm, in flower February to April.

MATERIAL EXAMINED: Asplund 19279 (S, TYPE; US, photo)

near Apayacu, Mera, Prov. ﬁapo—Pastaza, 1050 m, 8 Feb. 1956;
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Asplund 20123 (US) Shell Mera, Prov. Napo-Pastaza, 900 m,

3 April 1956.
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5. TILLANDSIA TRUNCATA L. B. Smith, 1954 (Contrb. U.S. Nat.

Herb. vol. 29, no. 1ll) pp. 530-531, fig. 85.

PLANT 80-100 cm tall, epiphytic and terrestrial; LEAVES
35-55 cm long, blades 4.0-6.5 cm wide, lingulate, apex rounded
and apiculate, reddish when dry, apparently\giébrous above,
punctulate below, sheath 10-18 cm long by 8.0-12 cm wide,
glaucous, ovate, conspicuous; SCAPE 80-90 cm long including
inflorescence, 3-6 mm in diameter! reddish whén dry; SCAPE-
BRACTS 3.0-5.0 cm long by 1.0-2.5 cm wide, strict, not imbri-
cate toward base, barely imbricate just below inflorescence,
nearly of unifdrm length throughout scape; INFLORESCENCE
20-35 cm‘long by 3.0-4.0 cm in diameter, erect, narrowly
cylindric to ellipsoid, glabrous, bipinnate, with 1b—20
spikes these 1.2-2.5 cm apart; PRIMARY BRACTS 2.0-4.0 cm long
by ca. 1.0 cm wide, erect in bud, spreadihg to reflexed at
anthesis, apex acute to acuminate, ovate, reddish, glabrous:;
SPIKES 3.0-4.5 cm long by ca. 1.5-2.0 cm wide, stipe 5-9 mm
long naked or with 1 sterile bract, linear to ovate; FLORAL
BRACTS 1.3-1.5 cm long by 0.8-1.2 cm wide, imbricate but at
anthesis not touching, spreading, ovate, glabrous Qithin and
without, papery, apex acute, strongly nerved, ecarinate;
SEPALS 1l.l1-1.2 cm long by 4 mm wide, erec¢t, obovate, apex
broadly obtuse, strongl§ nerved, slightly carinate, glabrous
within and without, subequally connate for 4 mm; PETALS ca.
1.4 cm long by 4 mm wide, erect,.white; OVARY 5 mm long by

1 mm in diameter, style moré than 2 times ovary length,



327
stigma as long as anther apices, stamens included in coroclla

by 2-3 mm, distance between flowers 4-5 mm, in flower December,

January.

MATERIAL EXAMINED: Foster 2642 (US, TYPE) on road be-
tween Santo Domingo and Quito, Prov. Pichinéha, ca. 1800 m,

8 Dec. 1948; Foster 2644 (US) on road between Santo Domingo

and Quito, Prov. Pichincha, ca. 1400 m, 8 Dec. 1948.
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6. TILLANDSIA IONOCHROMA Mez, 1896 (DC Monogr. Phaner. vol.

9) p. 801.

Caraguata violacea André, 1888 (ﬁnumeration Bromél.)
p. 6; André, 1889, pp. 50-51, pl. 18 a.

PLANT 30-40 cm tall, epiphytic; LEAVES 25-30 cm long,
blades ca. 1.8-2.5 cm wide, lingulate, apex acute to at-
tenuate, very slightly lepidote on both surfaces; sheath,
9.0-11 cm long by 4.0-5.0 cm wide, dark, with overtones of
purple when fresh, ovate, conspicuous; SCAPE 25-35 cm long
including inflorescence, 3-5 mm in diameter; SCAPE-BRACTS
6.0-12 cm long by ca. 2.5 ocm wide, erect but not strict,
imbricate and foliaceous throughout; INFLORESCENCE 10~15 cm
long by 2.5—3.0 cm in diameter, bipinnate, ellipsoid to cy-
lindric, glabrous, dense; PRIMARY BRACTS 2.5-5.5 cm long by
1.5-2.5 cm wide, erect with apices short-—-caudate, reflexed,
ovate with sheath elliptic-orbicular; SPIKES 2.0-4.0 cm long
by 1.1-1.3 cm wide, érect, having ca. 14 per inflorescence,
stipe minimal to 5 mm long, 4-7 flowers per spike, no sterile
bracts; FLORAL BRACTS 9-10 mm long by 5-6 mm wide, erect,
imbricate, ovate, glabrous within and without, apex broad-
acute, papery, rugose when dry, slightly nerved but very
inconspicuously so, ecarinate; SEPALS 0.8-1.0 cm long by 5 mm
wide, erect, obovate, obtuse, posteriorly carinate, strongly
nerved, glabrous within and without, subequally connate for
2 mm; PETALS ca. 1.8 cm long; OVARY 5-6 mm long by 2 mm in

diameter, style ca. 2 times ovary length; CAPSULE 2.5 cm long
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by 5-6 mm in diameter, seeds with beige colored pappus,
seeds themselves green-brown, distance between flowers 3-4
mm, in flower around July-August.

MATERIAL EXAMINED: André 2746 (K, TYPE; US, photo)

Chigquiri bamba; Drake 55 (NY:; GH fragment; 65[ fragment)

Prov. Loja; Hitchcock 21387 (US) between ILa Toﬁa and Loja,

Prov. Loja, 1800-2600 m, 4 Sept. 1l923.
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7. TILLANDSTA WANGERINITI Mez, 1906 (Repert. Nov. Spec,

Regnum Veg., vol. 3) p. 40; Mez, 1935, pp. 543-544.

PLANT ca. 40 cm tall, epiphytic; LEAVES 30-35 cm long,
blades 2.5-4.0 cm wide, lingulate, apex acute to attenuate,
runctulate to subglabrous; sheath 10-12 cm iodg by 5.0-6.0
cm wide, dark, elliptic-ovate, conspicuous; SCAPE 30-40 cm
long including inflorescence, 6-9 mm in diameter; SCAPE-
BRACTS 6.0-~16 cm long by 2.0-~3.0 cm wide, erect to spread-
ing, imbricate and foliaceous throughout; INFLORESCENCE
12-14 cm long by 4.0-5.5 cm in diameter, ellipsoid, glabrous,
dense, bipinnate with 15-20 spikes, distance between spikes
ca. 1.0 cm; PRIMARY BRACTS 2.0-6.0 cm long consistently ex-
ceeding the spikes, erect with nearly orbicular sheath,
nminutely lepidote, apex acute to attenuate, papery; SPIKES
2.0-4.0 cm long by ca. 2.0 cm wide, erect, stipe ca. 6 mm
long, no sterile bracts, ca. 4—-6 flowers per spike; FLORAL
BRACTS 1.4-1.6 cm long by 0.8-1.2 cm wide, erect, ovate,
punctulate lepidote outside, glabrous witﬁin, unicarinate,
slightly to moderately nerved, papery, apex acute; SEPALS
l.2-1.4 cm long by 7-8 mm wide, erect, obovate, obtuse-
rounded, subequally connate 3-4 mm; PETALS ca. 2.4 cm long:
STAMENS with filaments narrowing toward anthers and slightly
plicate in part, anthers with conspicuous tails 1-2 mm long,
included within corolla by 2-3 mm; OVARY 8-9% mm long by 3-4
mm in diameter; distance between flowers 3~4 mm, in flower

around September.
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MATERIAL EXAMINED: Weberbauer 2920 (B, TYPE; TS, photo)

Peru; Hitchcock 21687 (US) between Cuenca and Huigra, Prov.

Cafiar, 2700-3000 m, 12-13 Sept. 1923.
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8. TILLANDSIA PETRAEA L. B. Smith, 1951 (Contrb. U. S. Nat.

Herb. vol. 29, no. 10) p. 497-498, fig. 65.

PLANT ca. 65 cm tall, saxicolous; LEAVES 20~-30 cm long,
blades 2.0-2.5 cm wide, narrowly trianguiar; gray-green,
involute, apex caudate, surface dense, moderately appressed-
lepidote, sheath 10-15 cm long by ca. 6.0 cm wide, reddish
brown, dense-lepidote, elliptic, very conspicuous; SCAPE to
63 cm tall including inflorescence, 8-9 mm in diameter,
erect; SCAPE-BRACTS 5.0-15 cm long by 2.5 cm wide, erect,
imbricate throughout; INFLORESCENCE ca. 18 cm long by ca.

3.0 cm across, red, narrowly cylindric, glabrous, simple

with ca. 20 flowers; FLORAL BRACTS 5.0-5.5 cm long by 2.7-3.1
cm wide, ereét, imbricate, red, elliptic, glabrous within

and without, strongly nerved, ecarinate, apex acute; SEPALS
3.0 cm long by 1.0 cm wide, erect, ovate; apex acute, gla-
brous within and without, ecarinate, equally free; PETALS
6.0-6.5 cm long by ca. 1.0 cm wide, erect, green, naked;
OVARY 1.0 cm long by 5 mm in diameter, style several times
longer than,K ovary, stigma exerted beyond corclla by ca. 5 mm,
stamens included by 2 mm, distance between flowers 2.0-2.5 cm.

MATERIAL EXAMINED: Espinosa E 2002 (US, TYPE) Llanos

Payama, northeast of Zaruma, Prov. El1 Oro, 2950 m, 30 Aug.
1947.

NOTES: The distinctions between T. petraea L. B. Smith
and T. walterii Mez are few: sepal size and leaf sheath

coloration. T. petraea has been collected only from the
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western slopes of the Andes growing on rocks. The petal color

may offer an additional distinction, green in T. petraca and
rose in T. walterii, however this may not be reliable even in

fresh material and in dry specimens the color approaches yel-

low in both species. LT



33h4
9. TILLANDSIA WALTERII Mez, 1906 (Repert. Nov. Spec. Regnum

Veg. vol. 3) p. 43; Mez, 1935, pp. 553-554; Smith, 1936,
Pp. 550-551. .

PLANT 50-80 cm tall, epiphytic; LEAVES 30-35 cm long,
blades 1.5-4.0 cm wide, triangular, apex atternuate, appears
glabrous, deep green with some purple splotches, sheath 10-~18
cm long by ca. 7.0 cm wide, concolorous with blade on outer
surface, densely, finely lepidote; SCAPE to 85 cm long in-—
c¢luding inflorescence, 5-7 mm in diameter, erect; SCAPE-
BRACTS 4.5-15 cm long by 2.5 cm widé, imbricate throughout,
foliaceous below, strict; INFLORESCENCE 15-20 cm long by 3.0
cm in diameter at anthesis, red, narrowly elliptic, glabrous,
siﬁple, with ca. 9-12 flowers, dense; FLORAL BRACTS 4.0-6.0
cmm long by 3.5 om wide, scarcely nerved, ecarinate, sub-
coriaceous, glabrous without and within,‘apex broad-acute,
red, elliptic-orbicular, imbricate, erect; SEPALS ca. 5.0 cm
long by 1.2 cm wide, erect, light green to yellow, elliptic,
glabrous without, glabrous to scantily lepidote within, apex
very broad-acute, strongly nerved, papery, ecarinate, equally
free; PETALS 6.0-8.0 cm long, deep rose when fregh, turning
yvellow, exceeding calyx by 2.3 cm, distance between flowers
1.5-2.5 cm, in flower around September to December.

MATERIAL EXAMINED: Weberbauer 4319 (B, TYPE; US, photo)

Peru; Foster 2617 (US) Cuenca-Ona highway, Prov. Azuay, ca.

4000 m, 3 Dec. 1948; Asplund 17711 (S; US, photo, fragment)

Hacienda Pizhin, Prov. Azuay, ca. 2800 m, 23 Oct. 1955.
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NOTES: T. walterii Mez has been coliecfed fi:oxﬁ near the
Andean crest between Cuenca and Oina and on the =astern slopes
of the Andes. Unlike T. petraea L. B. Smith, it has been
found growing epiphytically only.

BOLIVIA, PERU.
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10. TILLANDSIA SUPERBA Mez & Sodiro, 1904 (Bull. Herb.
Boiss, series 2, vol. 4) p. 1l1l32. .

PLANT to 2 m tall; LEAVES 50-~70 cm long, blades 9.0-
11.0 cm wide, lingulate, apex acute, much purple spotted,
subglabrous, sheath ca. 26 cm long by 15 cm'wide, purple,
elliptic, conspicuous; SCAPE with inflorescence to 2 m tall,
by ca. 1.1 cm in diémeter; SCAPE-BRACTS not known; INFLORES-
CENCE 290-110 cm long by ca. 22 cm in diameter, red, bipin-
nate; PRIMARY BRACTS 4.5-7.0 cm long by 2.5 cm wide, spread-
ing to reflexed, with 11-18 flowers per spike, distance
between spikes 1.4-3.5 cm, stipe to 1.0 cm long with single
sterile bract; FLORAL BRACTS ca. 4.0 cm long by 2.0 cm wide,
erect, imbricate, not nerved, bicarinate, coriaceous, gla-
brous without, finely punctulate within, apex acute to obtuse;
SEPALS 3.6 cm long by 7-8 mm wide, lineaﬁ—ovate, acute, free,
glabrous without, lepidote within, posterioxly carinate;
PETALS ca. 4.0 cm long by 3 mm wide, erect; OVARY 9 mm long
by 2-3 mm wide, style more than 2 times -as long as the ovary,
stamens included by 6-7 mm, free from petals, distance be-
tween flowers 5-6 mm; in flower May-July.

MATERIAL EXAMINED: Sodiro 374 (B, TYPE; US, photo)

western slopes of Mt. Pichincha, Prov. Pichincha, May 1896;

Asplund 16795 (US) below San Juan towards Chiriboga, Prov.

Pichincha, ca. 2900 m, 2 July 1955; Sodirc 171/27c¢ (Quito;

AJG, photo)f Ecuador ca. éOOO m, Oct. 1891.
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TTLLANDSTA STENOURA Harms, 1935 (Notizblatt, Gart. und Mus.

Berlin, wvol. 12, no. 115) p. 537.

T. arguta L. B. Smith, 1959 (Phytologia vol. 6, no. 8)
Pp. 440-441, pl. 2, f£igs. 16, 17.

PIANT ca. 1 m tall; LEAVES‘30-60 cm lohg: blades 3.0-

5.5 cm wide, lingulate, densely lepidote beneath, apex acute,
sheath 10~-18 cm long by 5.5-10.0 cm wide, purple, turning
very dark when dry, ovate-elliptic, conspicucus; SCAPE with
inflorescence ca. 1 m long by 1.0-1.6 cm in diameter; SCAPE-
BRACTS 12-30 cm long by ca. 2.0 cm wide, erect, imbricate:;
INFLORESCENCE 25~-50 cm long by 10-20 cm in diameter, red,
bipinnate or tripinnate toward base, pyramidal, glabrous:
PRIMARY BRACTS 4.0-7.0 cm long by ca. 2.5 cm wide, erect to
spreading, ovate, glabrous; SPIKES 5.0—2Q.0 cm long by 2.0-
2.5 cm wide at anthesis, erect to spreading, ca. 12 to 15
per inflorescence, sessile or with stipe 1.0-3.0 cm long with
1l to 3 sterile bracts, each spike with 8 to 30 flowers;
FLORAL BRACTS 2.5-3.5 cm long by 1l.5-2.0 cm wide, erect,
imbricate, red or purple,lovate, glabrous without, lepidote
within, bicarinate, unicarinate toward apex, not nerved,
apex acuminate; SEPALS 2.1-2.5 cm long by 4-6 mm wide, erect,
free, long-elliptic or long-ovate, acute, posteriorly cari-
nate, strongly to slightly nerved, glabrous without, lepidote
within, papery: PETALS ca. 3.0 cm'long, violet; OVARY ca. 7
mm long by 2-3 mm in diameter, style at least 2 times ovary

length; CAPSULE 2.5-2.8 cm long by 8-9 mm in diamete:r,
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distance between flowers 6-~7 mm, flowering around May-July.
1l. T. STENOURA var. STENOURA

FIG. 17

Scape at least 1.4 cm in diameter; inflorescence 30-40
cm long, bipinnate, red, spikes not seésile‘bu% with stipe
1.0-3.0 cm long having 1 to 3 sterile bracts, floral bracts
not exceeding 3.0 cm in length.

MATERIAL EXAMINED: Dieis 558 (B, TYPE; US, photo)

Tipochocha, Prov. Chimborazo, 3000 m, 16 Aug. 1933; 740 AJG
{(US) terrestrial, cloud forest, km 60 Quevedo-Latacunga, Prov.
Cotapoxi, 3350 m, 16 June 1961; §§;;§§§ (US) terrestrial,
growing in a clump on hummock at roadside, ca. 60 km south

of Cuenca, Prov. Azuay, 3000 m, 20 Feb. 1963; Hitchcock 21676

{US) between Huigra and Cuenca, Prov. Azuay or Cahar, ca.

2700-3000 m, 12-13 Sept. 1923; Espinosa E342 (GH) near

Cajairuma, Prov. Loja, 2400 m, 7 May 1946; Fostexr 2619 (US,

TYPE of T. arguta) km 50 Cuenca-Ofia, Prov. Azuay, 4000 m (2},

4 Dec. 1948.
NOTES: I am reducing T. arguta L. B. Smith to taxonomic

synonomy with T. stenoura Harms. T. arguta L. B. Smith shows
r.0 significant differences from the previously described T.
stenoura Harms. Had there been access earlier to the type
specimen of T. stenoura Harms, undoubtedly T. arguta would
not have been described. Some specimens deposited in the
Berlin herbarium which had been thoughf lost, have since

turned up.
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12. T. STENOURA var. GONZALEZII Gilmartin, wvar. nov.

FIG. 18

A var. T. stenoura inflorescentia tripinnatis; spicis
subsessilibus differt.

Scape ca. 1.0 cm in diameter: inflorescence tripinnate
at least toward base, purple, branches with 1 to 2 collar-
like sterile bracts at base: spikeé subsessile, floral
bracts 2.7-3.0 cm long.

MATERIAL EXAMINED: Espinosa E 1412 (GH, TYPE) "Grandes

rosetas de hojas tiesas, inflorescencia muy grande (1 metro
o més) compuesta de espigas miltiples, decusadas, de color
rojo oscuro; Bracteas con bordes negros. Paramos del oc-—
cidente de Saraguro, ca. 5 km north of Saraguro, Prov. Loja,
2500 m, 10 March 1947.

NOTES: This wvariety is closely allied to T. stenoura
var. stenoura but differs in the tripinnate inflorescence,
the collar-like sterile bracts at branch base and the sub-
sessile spikes. It differs from T. stenoura wvar. mauroi in
the tripinnate inflorescence, and also in the shorter floral

bracts.

13. T. STENOURA var. MAUROI Gilmartin, var. nov.
FIG. 19
A wvar. T. stenoura bracteis florigeris longioribus;
foliorum laminis angustioribus; inflorescentia gracilis
differt.

Leaves somewhat triangular to lingulate, blade width
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3.0-3.5 cm; inflorescence ca. 25 cm long and ca. 10 cm in
Cliameter, bipinnate, having ca. 7 spikes, the lower ones
remoﬁe, to 7.0 cm distant; spikes 5.0-10.0 cm long, erect;
floral bracts 3.0-3.5 cm long.

MATERIAL EXAMINED: 1112 AJG (US, TYPE) dwarf forest,

epiphytic, moderately common, km 40 Cuenca-Loja, Prov. Azuay,

3000 m, © Aug. 1965.
NOTES: T. stenoura var. mauroci Gilmartin differs from
the tvpical variety in its narrower leaf-blades, the slender

inflorescence, the smaller number of spikes and the longer

floral bracts.
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14. TILLANDSTIA PYRAMIDATA André, 1889, Bromél. Andreanae,

FIG. 20

PLANT to 150 cm tall; LEAVES 35-40 cm long, blades
4£.5-5.0 ecm wide,'pale green, red toward apeé,]lingulate,
very minutely punctulate below, subglabrous above, sheath
ca. 15 cm long by 7.5 cm wide, slightly purple, elliptic,
consplcuous; INFLORESCENCE ca. 33 cm long by 20 cm in di-
ameter, bipinnate, with ca. 8 branches, ellipsoid, glabrous:
SCAPE ca. 145 cm long with inflorescence by 8-9 mm in di-
ameter, erect; SCAPE-BRACTS 8.0-10.0 cm long by 3.5 cm wide,
mbricate, green to purple, erect; PRIMARY BRACTS 4.0-6.0 cm
iong by 2.5-3.0 cm wide, erect, ovate, glabrous, apex acute
tc attenuate; BRANCHES 8.0-11.0 cm long by 2.5-3.0 cm wide,
erect at branch base then decurving, elliptic, stipe 1.4-4.0
cm long; FLORAL BRACTS 2.0-2.1 cm long by 1.9-2.0 cm wide,
erect, imbricate, ovate, glabrous without,'lepidote within,
apex broadly acute, bicarinate with rounded backs, coriaceous,
not nerved; SEPALS 1.8-1.9 cm long by 1.0 cm wide, erect,
posteriorly connate for 5-6 mm, elliptic, not nerved, glabrous
without, lepidote within, carinate posteriorly, broadly acute,
OVARY ca. 6 mm long, distance between flowers 5 mm.

MATERIAL EXAMINED: Gilmartin 1151 (US) km 71 Loja~-

Cuenca, slopes above Rio Tanta, Prov. Loja, ca. 2300 m, 12
August 1966.

COLOMBIA, PERU.
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NOTES: The great elongation of the scape may not be

typical, as Gilmartin 1151 has several vegetatively produced

plantlets growing from the axil of some floral bracts.
Fregquently when a bromeliad plant has these vegetatively
produced plantlets there is a concomittant éréater than
normal elongation of the scape. Very common locally at km

71 Loja-Cuenca, growing on steep rocky hillsides.
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15. TILILANDSIA BREVICAPSULA Gilmartin, spec. nov.

Habitu T. denudata André similis sed capsulis brevis,

ramis ad 30 cm longis.

PLANT probably at least 1 m tall; LEAVES ca. 46 cm
long, blades 5.0-5.5 cm wide at blade, épéx‘long acute,
punctulate, lingulate, sheath 18-20 cm long by 9.0 cm wide,
purple above; INFLORESCENCE probably ca. 50 cm long by ca.
30 cm in diameter, bipinnate, spikes laxly disposed, 3.0-
4.0 cm between spikes, glabrous; PRIMARY BRACTS ca. 7.0-8.0
cm long, 2.0 cm wide, apex attenuate, erect to spreading;
SCAPE 1.0~1.5 cm in diameter; SCAPE-BRACTS unknown; SPIKES
to ca. 30 cm long by 2.0 cm wide at anthesis, spikes ca. 3.5
cm wide at capsule maturity, spreading to recurved, with
stipe ca. 10 cm long having 4 to 5 sterile bracts; FLORAL
BRACTS 2.1-2.4 cm long by 1.5-1.6 .cm wide, gently rounded
back, apex obtuse to cuspidate, glabrous without, densely
Lepidote within, scarcely nerved, coriaceous, imbricate
and erect at anthesis, spreading and not touching at cap-
sule maturity; SEPALS 2.0 cm long by 8 mm wide, ovate-
elliptic, obtuse, posteriorly carinate, free, slightly
nerved, glabrous without, lepidote within; PETALS at least
3.5 cm long; CAPSULE 2.2 cm long, not exceeding calyx,
seeds dark brown with white coma, distance between flowers
7-8 mm.

MATERIAL EXAMINED: Firmin 652 (US, TYPE) Guitig-

Visalia, Prov. Pichincha, 2700 m (?2), 3 Jan. 1929.
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NOTES: This species may be the same entity as André

mentioned'underlg. denudata, 1358 André, that portion col-

lected near Huaca Ecuador, at 2950 m. André says that the
Ecuadorian specimen has much longer spikes. However in his
description André says of T. denudata that the.capsule is

¢

twice as long as the bract.
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16. TILLANDSTA DENUDATA André, 1888 (Enumeration Bromél.)

p. 8; André&, 1889, p. 96; Smith, 1957, pp. 111-112.
PIANT 1-3 m tall; LEAVES'50—8O cnm long, blades 5.0-8.0

cm wide, lingulate, apex acute, glabrous above; sheath el-
liptic, conspicuocus, dark castaneous at leaét‘toward base;
SCALPE erect, stout; SCAPE-BRACTS imbricate throughout,
foliaceous below; INFLORESCENCE narrowly pyramidal, ca. 20
cm in diameter, tripinnate; PRIMARY BRACTS ovate, mostly
shorter than the branch stipe; PRIMARY BRANCHES 1.5-3.0 cm
apart; SPIKES ca. 4.0-27.0 cm long by ca. 2.0 cm wide,
arching long-bracteate-stipate, linear, stipe 3.0-5.0 cm
long with 2 to 3 sterile bracts; FLORAL BRACTS 1.5-2.0 cm
iong by 1.5 cm wide, coriaceous, not nerved, bicarinate
throughout, broadly owvate, apex acute, glabrous without,
Censely lepidote within; SEPALS ca. 1.9 cm long by 7 mm
wide, elliptic, free, obtuse to subacute, slightly nerved,
strongly carinate, coriaceous, glabrous without, lepidote
within; PETALS blue; CAPSULE to 4.0 cm long.

MATERIAL EXAMINED: André 1358 (K, TYPE; US, photo)

Colombia; Acosta Solis 14085 (F) Cerro Ilalo, epiphytic,

Prov. Iambabura (?), 2500-3100 m, 6 Oct. 1949.

COLOMBIA.
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i7. TILLANDSIZ CLAVIGERA Mez, 1896 (DC Monogr. Phaner. wvol.

9) ». 783.

T. deppeana Steudel var. clavigera {(Mez) L. B. Smith,

1956 (Phytologia vol. 5) p. 395.

PLANT ca. 2 m tall; LEAVES ca. 85 cm long, blades 4.0
cm wide, Jingulate, apex acute, subglabrous, sheath ca. 20
cmi long by 10~1l cm wide, brown, ovate, conspicuous; SCAPE
with inflorescence to 160 cm long, 10-11 mm in diameter,
erect; SCAPE-BRACTS '16-20 cm or more long, spreading to re-
flexed; INFLORESCENCE 50-80 ecm long by ca. 65 cm.in diameter,
glabrous, erect, bipinnate, with 12 to 20 spikes; PRIMARY
BRACTS 2.0-9.0 cm long by ca. 2.0 cm wide, erect, glabrous:
SPIKES 8.0-80.0 cm long by ca. 2.5 cm wide, spreading to
reflexed, linear, with 6-50 flowers per spike, stipe 5.0-15
cm long with 3-7 sterile bracts; FLORAL BRACTS 3.0-3.5 cm
long by ca. 2.5 cm wide, ovate, erect, imbricate, bicarinate,
not nexved, apex acute, glabrous without, densely lepidote
within, coriaceous; SEPALS 2.8-3.0 cm long by 8-9 mm wide,
erect, oblong-obovate, sides nearly straight, free, broadly
acute, strongly nerved, posteriorly carinate; CAPSULE 2.4-
2.5 cm long, distance between flowers 7-8 mm, flowering time
probably afound July-ch.

MATERIAL EXAMINED: Steubel 208 a (B, TYPE; GH, photo)

near Quito, Prov. Pichinche, ca. 3000 m, Sept., 1871; Foster

2602 {US) road between Cachicaran and Portovelo, Prov. ILoja,

ca. 800 m, 30 Nov. 1948.
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NOTES: The differences evident between T. clavigera Mez

and T. fendleri seem to be ample to set this apart at the
species level, the floral bracts do not exceed 3.5 cm in
length, the' sepals are not more than 3.0 cm long, the stipe

is consistently longer than 1.0 cm and up to 15 cm long.
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TILLANDSIA FENDLERI Griseb. 1865 (Gott. Nachr. Ges. Wis.

Goet. vol. 1864) p. 17.

PLANT 60-110 cm tall; LEAVES 35-70 cm long, blades 3.5-
6.0 cm wide, lingulate, apex acute, sheath 10-16 cm long by
7.0~10.0 cm wide, mostly concolorous with biadé or purple;
SCAPE 1.0-1.5 cm in diameter, erect; SCAPE-BRACTS 15 to 25
cm long, erect, imbricate; INFLORESCENCE 40-50 cm long by
40 cm in diameter or ca. 11 cm long by 7.0-8.0 cm in di-
ameter, bipinnate, erect, glabrous with 4 to 10 spikes;
PRIMARY BRACTS 3.0-15.0 cm long, spreading, apex attenuate;
distance between primary bracts 0.6-4.0 cm; SPIKES 3.0-30.0
cra long at anthesis by 2.5-3.0 cm wide, spreading, with a
stipe 4.0-9.0 cm long, having up to ca. 4 or 5 sterile
bracts; FLORAL BRACTS 2.2~4.0 cm long by 2.4—2.8 cm wide,
smooth, not nerved or very inconspicuocusly so, backs gently
rounded, coriaceous, apex acute and may be cuspidate but not
acuminate, imbricate at anthesis, lepidote within, glabrous
without; SEPALS 2.0-3.7 cm long by 0.7-1.2 cm wide, elliptic,
broadly acute, posteriorly carinate, free, glabrous without,
lepidote within, slightly or strongly nerved; PETALS to 4.5

cm long; CAPSULE 3.0-6.0 cm long.

18. T. FENDLERI var. FENDLERT
Plant ca. 1 m tall, leaf-blades 5.0-6.0 cm wide, mostly
concolorous with sheath; inflorescence 40-50 cm long by 40

cm in diameter, having ca. 10 spikes; floral bracts 3.5-4.0
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cm long by 2.6-2.8 cm wide; sepals 3.2-3.7 cm long by 7-8
mm wide, inconspicuocusly nerved; capsule ca. 3.0 cm long.

MATERIAL EXAMINZID: Schimpff 293 (GH) west of Balsapambo,

by Rio Cristal, Prov. Bolivar, 500 m, 24 Oct. 1933; Steyor-

mark 22519 (US) Venezuela, 1400-1450 m.

BOLIVIA, COLOMBIA, VENEZUELA.

19. T. FENDLERI wvar. REDUCTA Gilmartin, wvar. nov.
FIG. 21

A var. T. fendleri omnibus partibus florigeris menori-
bus; foliis inflorescentia superantibus differt.

Plant to ca. 110 cm tall; leaves 35-45 cm long, blade
3.5=4.5 cm wide, sheath purple; scape. including infloreséence
ca. 50 cm long, much exceeded by leaf-rosette; inflorescence
ca. 11 cm long by 7.0-8.0 cm in diameter; having 4 to 5
spikes; floral bracts 2.2-2.4 cm long by ca. 2.0 cm wide;
sepals ca. 2.2 cm long by 9 mm wide.

MATERIAL EXAMINED: AJG 1109 (US, TYPE) km 11 Cuenca-
Loja, 2600 m, Prov. Azuay, 2 Aug. 1965.

20. T. FENDLERI var. NERVISEPALA Gilmartin, var. nov.

A var. fendleri sepalis nervatis, bracteis florigeris
sepalisque brevioribus differt.

Plant éa. 60 cm tall; leaves ca. 70 cm long, blades ca.
5.0 cm wide; inflorescence ca. 40 cm long by 30 cm in di-
ametexr; floral bracts 2.6-2.7 cm long by 2.4 cm wide; sepals
ca. 2.0 cm long by ca. 1.2 cm wide, obtuse, strongly nerved;

capsules 5.5-6.0 cm long much exceeding calyx.
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21. TILL-NDSIA AEQUATORIALIS L. B. Smich, 1958 (Phytologia

vol. 6, no. 5) p. 258.

PLANT ca. 50 cm tall; LEAVES 50 cm long, blades 4.0-
5.0 c¢cm wide, lingulate, apex short caudate, some purple,
sheath ca. éO cm long by 7.0-8.0 cm wide, ieéf surface
modarately densély appressed lepidote above, densely lepi-
dote beneath; SCAPE ca. 4-5 mm in diameter, erect; SCAPI-
BRACTS 3.5-12.0 cm long by 1.0 cm wide, strictly erect,
imbricate throughout; INFLORESCENCE ca. 10 cm long Dy 5.0
cm in diameter, broadly ellipsoid, bipinnate; PRIMARY
BDRACTS 2.0-6.0 cm long by ca. 2.0 cm wide, erxect, apex
attenuate, the lower bracts egualing or siightly exceeding
snikes, pale lepidote; SPIKES 3.5-5.0 cwm long by ca. 2.0
cri wide, erect, having 6 to 9 flowers per spike, distance
apart 0.7-1.0 cm, ca. 4 spikes per inflorescence, stipe
minimal, no sterile bracts; FLORAL BRACTS 2.0-2.1 cm long
Dy 1.4 cm wide, imbricate, elliptic, apex'acute, carinate,
not nerved, slightly lustrous, coriaceous, glabrous witaout,
censely lepidote within; SEPALS ca. 2.0 cm long by 7-8 mm
wide, ellipticﬁ acute, subcoriaceous, glabrousg without,
densely lepidote within, posteriorly united for ca. 1.0 cm;
2ETALS not known; CAPSULES ca. 3.7 cm long, seeds nearly
. black; distance between flowers 3-4 mm.

MATERIAL EXAMINED: Hitchcock 21328 (US, TYPE) epi-~

phytic, between E1 Tambo and La Toma, Prov. Loja, 1000-

22C0 m, 3 Sept. 1923.
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22. TILLANDSIA DICHROPHYLLA L. B. Smith, 1955 (Phytologia,

vol. 5, no. 7) pp. 283-284; Smith, 1957, pp. 132133,
fig. 37.

PLANT ca. 55 cm tall; LEAVES 29-38 cm long, blaces
3.0-5.0 cm wide, appearing glabrous above,xdénsely lepidocte
below, blade subtriangular, sheath 10-20 cm long by ca.
5.0-7.0 c¢m wide, with some purple; SCAPE slightly curved,
5~7 mm in diameter; SCAPE-BRACTS 4.0-13.0 cm long, xred
tipped, erect, imbricate throughout; INrLORESCENCE 15-18
cm long by 5.0-6.0 cm in diameter, bipinnate, dense, cy-
lindric, pendent, glabrous except for apices of primary

racts, red; PRIMARY BRACTS 3.0-5.0 cm long by ca. 2.2 cm

b:
H

wide, erect to sﬁberect, red, apex acute to acuminate,
jowermost almost exactly equaling spikes; SPIKES 4.0-5.5
cm long by ca. 2.5 cm wide, erect, elliptic, ca. 0.5-1.5
cr1 apart, having 5 to 7 flowers per spike, imbricate, ca.
10 to 13 spikes per inflorescence; FLORAL'BRAéTS ca. 2.5
cm long by 2.2 cm wide, erect, red, elliptic, not nerved,
unicarinate, apex acute, coriaceous, glabrous without,
dark brown lepidote within, imbricate; SEPALS ca. 2.3 cm
long by 7-8 mm wide, high connate posteriorly, obtuse,
posteriorly carinate, papery, nerved, glabrous without,
densely lepidote within; PETALS ca. 3.0 cm long; OVARY ca.
9 mm long by 2-3 mm in diameter, style and stigma included
by ca. 2-3 mm, distance between flowars ca. 5 mm.

MATERIAL EXAMINED: Espincsa E 1094 (GH) Namandia,
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2900-3000 m, Prov. Loja(?), 24 Nov. 1946.

COLOMBIA.
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23. TILLANDSIA BRUNONIS Andr&, 1838 (ﬁnumeration Bromé&l.)

p. 8; André, 1889, pp. 92-93, pl. 34; Smith, 1957, pp.
128-129, fig. 35.

T. brunonis var. mutebilis André, 1888 (Enumeration
Bromél.) p. 8. S

PLANT ca. 80 cm tall; LZEAVES 30-50 cm long, blades ca.

5.0 cm wide, lingulate, purple mottled, subglabrous, sheaths
ca. 15 cm long, elliptic; SCAPE ca. 1.3 cm in diameter,
shorter than leaves; SCAPE-BRACTS 8.0-20.0 cm long, imbri-
cate throughout, foliaceous below; INFLORESCENCE 20-40 cm

ong, ca. 8.0 cm in diameter, bipinnate, pendent, dense,

2

3}

rhachis totally obscured, cylindric; PRIMARY BRACTS erect,
covering lower spikes, shorter than upper spikes; SPIKES
4.0-8.0 cm long by ca. 3.0 cm wide, erect, with 7 to 10
flowers, stipe to 1.5 cm long with about 1 sterile Dbract;
FLORAL BRACTS 2.5 cm long by ca. 1.3 cm wide, ovate, apex
acute, imbricate, not nerved, unicarinate, coriaceous,
giabrous without, densely lepicote within; SEPALS ca. 2.2
cm long, ca. & mm wide, obscured by floral bracts, acute,
carinate, posteriorly connate half way; PETALS violet
toward apex, white below; distance between flowers ca. 5
mm, f£lowers around January-February.

MATERIAL EXAMINED: André& 1757 (K, TYPE; US, photo)

Colombia, 2900 m, Feb. 1875; Asplund 17382 (US) immature

specimen, kelow San Juan towards Chiriboga, Prov. Pichinchz,

ca. 5000 m, 19 zZug. 1955; Naundorff s. n. cultivated by
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-~

JMarnier-Lapostollie, Chiriboga, Prov. Pichincha, & Jan.

COLOMBIA.

NOTES: The only distinguishing features between T.

-

orunonis Andcé and T. sodirci Mez seem to be the size and

T. brunonis has sepals ca. 1/2 con-

union of the sepals.

nate posterxiorly and ca. 2.2 cm long. T. scdiroi, accord-

ng to ez (1935, p. 545) has its sepals subeqgqually free

}..1.

and I have found that they measure 2.8-3.0 cm long.
Seyond these criteria the two seem to be nearly identical.
Lackirg further material, T. sodiroi and T. brunonis must
be retained as separate species. However, it seems quite
wossible that further material wiil show gradations in
unicn of sepals as tais is frequently guite variadle. T.
orcvensis, for example, has shown specimens with all the
sepals united, to the condition of posterior sepals low

cecnnate on the same plant.
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24, MILIANDSTIA POLYANTHA Mez and Sodiro, 19C4 (Bull. Herb.

Boiss. serlies 2, vol. 4) p. 1127; Mez, 1935, pp. 481-482.
r'Ic. 22
PLANT estimated 80 cm tall; LEAVES 40-70 cm long,

Dlades 4.0-7.0 ém wide, lingulate, subglabéods; SCLPE- ex~—
cezded by leaf rosette; SCAPE-BRACTS imbricate throughout:
INFLORESCENCE 35-50 om long, by 10-15 cm in diameter,
innate, dense, cylindric, having ca. 20 spikes; PRIMARY
BRACTS 6.0-17.0 cm long, erect, lowermost exceeding spikes,

wpaex acute; SPIKES 9.0-15.0 cm long by ca. 2.5 cm wide,

o

fect, having up to 20 flowers, distance between spikes
1.5-3.0 cm; FLCRAL EBRACTS 2.6-3.4 cm long by ca. 2.2 cm
wide, oblong-elliptic, apex acute, imbricate, erect, not
rnerved, carinate; SEPALS ca. 2.2 cm long, lustrous, cori-
aceous, postgriorly high-connate, glabrous, not nerved;
CAPSULE 2.4 cm long, distance between f£lowers 4-5 mm.

MATERIAL EXAMINED: Sodiro 38b (B, TYPE, US, phot

O

-
’

Quito, ISOTYPE) near Niebli, Prov. Pichincha, Oct. 1879.
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25, DTILIANVDSTA SONTROTI Mez, 1904 (Bull. Herb. Eoiss. series

2, vol. 4) p. 11Z3; Mez, 1935, pp. 545-546.

PLANT ca. 1 m tall; LEAVES ca. 55 am long, blades 5.0-
6.5 em wide, lingulate, apex acute to apiculate, lepidote
akove, glabroﬁs beneath, sheath ca. 15 cm‘ioﬂé, ovate, no:
conspicucus; SCAPE ca. 1.2 cm in diameter; SCAPE-ZRACTS 12-
25 cm long, imbricate and foliaceous throughout; INFLCRES-
CEXZE to 30 cm long by 10 cm in diameter, bipinnate, dcnse,
oendent, cylindric, gladbrous having ca. 22 spikes; PRIMALERY
BRACTS 4.0~10.0 cm long, apex acute to apiculate, erect;
SEIXES 4.5-8.0 cm long by 3.0-3.3 cm wide, erect, dilstance
awart ca. 1.0 cm, having 4 to 6 flowers, stipe minimal;
FLOAAL BRACTS 2.6-2.9 cm long by ca. 1.4 cm wide, apex
ecute, not nervad, carinate, glabrous without, impricate,
densely lepidote within, papery; SEZALS ca. 2.8-3.0 cm
long by 0.8 cm wide, elliptic, nearly Ifree, glabrous
without, densely lepidote within, subacute to obtuse;
2ETALS ca. 4.0 cm long, exceeding calyx by ca. 1.2 cm;

OVARY ca. 7 mm long, distance between flowers ca. 7 mm.

MATERIAL EXAMINED: Scdiro 37c (B, TYPE; US, photo)

Nanegal, west of Otawvalo, Prov. Pichincha, May 1902;
Rivet 903 (P) Chillacocha, Prov. Pichincha, ca. 3500 m,

Jan. 1905; Hitchcock 21597 (US) between Ofia and Cuenca,

Prov. Azuay, 2700-3300 m, 9-10 Sept. 1823.
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26. TILLANDSIA DEMISSA L. B. Smith, 1954 (Contrxk. U.S. Nat.

Herb. vol. 29, no. 1ll) pp. 527-528, fig. 83.
FIG. 23
PLANT 1-2 m tall when inflorescence is extended, by

ca. 1 m in di ametcr LEAVES 50-120 cm long: 5lades 8.0-11.0
cmn wide, blue—green with some purple mottling, blade lincu-
lat2, apex acute-attenuate, obscurely punctulate, erect to
spreading; SCAPE with inflorescence to nearly 2 m long, ca.

.5 cm in diameter, pendent, exceeded by leaves; STCAPE-
3RACTS at least 20 cm long, densely imbricate and sub-
foliaceous, erect; INFLORESCENCE ca. 120 cm long by 12-15
cm in diameter, bipinnate, dense, narrowly cvlindric,
vendent with ca. 35 erect spikes, purple; PRIMARY BRACTS
12-20 cm long by ca. 5.0 cm wide, erect, green, gliabrous,
apex acute-attenuate; SPIKES 12-16 cm loag by ca. 3.3 cm
wide at anthesis, erect, having 8 to 18 flowers per spike,
stipe 1.0-3.0 cm long with up to 4 sterile bracts; imbricate:;
FLORAT BRACTS ca. 3.2 cm long by 2.9 cn wide, erect, imbri-
cate, suborbicular to elliptic, carinate, coriaceous, not
nerved, slightly lepidote without, densely lepidote within,
apex acute and incurved; SEPALS ca. 3.0 cm long by 1.2-1.4
cm wide, erect, green transparent, elliptic, coriaceous,
acute, slightly carinate posteriorly, nearly free, glabrous
without, densely lepidote within; PETALS ca. 4.5 cm long,
ersct, viclet; OVARY ca. 6 mm long; CAPSULE ca. 3.4 cm

long, distence between flowers ca. 0.7-1.2 cm, flowering
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time axound Sept. to December.

MATERIAL EXAMINED: Foster 2624 (US, TY2E) km 120

CSa~-Saraguro, Prov. Loja, ca. 2100-2500 m, 4 Dec. 1948;

-

ACG 115% (US) km 71 Loja-Cuenca, common, in capsule, ter-

2

-

restrial, Prov. Azuay, ca. 2300 m, 12 Aug.‘l965.
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27. TTLLANDSTA BMTIRGENS Mez and Sodiro, 1304 (3ull. EHerb.

Boiss. series 2, vol. 4) p. 1132.
PLANT ca. 30 em tall; LEAVES ca. 40 cm long, dlades

“4.0-5.0 cm wide, lingulate, or subtriangular, apex acute

e,

oCc spicuiate, red toward apex, subglabrousxaﬁove, minutely,
densely lepidote beneath; SCAPE ca. 78 cm tall, 5-7 mm in
diameter, erect; SCAPE-BRACTS foliaceous and imbricate
Thirocughout, erect, red when alive; INFLORESCENCE ca. 25-
36 cn long by 10-14 cm in diameter, erect, red, cylindric
to ellipsoid, glabrous, bipinnate, dense; PRIMARY BRACTS
4£.0~11.0 cm long by ca. 3.0 cm wide, erect to spreading,
raed, apex acute-attenuate; SPIKES 7.0-9.0 cm long by ca.
5-2.0 cm wide, spreading at anthesis, distanée between
spikes 1.0-4.0 cm, flowers per spike 8 to 12, stipe to
1.5 cm long with 2 to 3 sterile bracts; FLORAL 3RACTS 2.4-
3.0 cm long by ca. 1.2-1.8 cm wide, imbricate, ovate, apex
long acuminate, not nerved, unicarinate, coriaceous, sub-
glabrous without, densely lepidote within; SEPALS 2.1-2.4
¢ long by 5-6 mm wide, linear-ovate, acute, posteriorliy
oosteriorly united for 1.3-1.8 cm, not nerved,
Dapery, glabrous to subglabrous without, deasely lepidote
within; PETALS ca. 3.0 cm long; CAPSULES 2.0-2.2 cm long,

distance between flowers 4-5 mm, in flower around april.

MATERIAL EXAMINED: Sodiro 171738 (B, TYPI; U3, =noto)
o)

Prov. Pichincha, 3300 m, June 1886; IDrewr E-142 {

£rom Adxarejos to San Pablo, Selva Alegre, west of JOtov.lo,
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Prcv. Imbabura, ca. 3600 m; 23, April 1944; Draw 3-286 (US)

Firamo de Pinan, Prov. Imbabura, 25 June 1944 ; Naundorff .

n. cultivated by Marnier-Lapostolle (US), Shell Mera, Prov.

rr

Pastaza, ca. 1300 m (Naundorff says €00 m, this is not

likely if collected near Shell Mera), 22 March 1966.
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TILIANDSIA BUSERI Mez, 1903 (Bull. Herb. Boiss. vol. 3)

P. 145; Smith, 1957, pp. 1l25-126.

PLANT at least 70 cm tall; LEAVES 30-60 cm long, blades
3.5-5.5 com wide, lingulate, apex attenuate, glabrous above,
densely appresséd lepidote beneath, sheath 12 20 cm long by
ca. 5.0-8.0 cm wide, elliptic, conspicuocus, nearly concol-
crous with blilade; SCAPE erect, SCAPE-BRACTS densely imbri-
cate, subfoliaceous; INFLORESCENCE ca. 30 cm lcong by 92.0-
.0 cm in diameter, cylindric, red, gia brous, bipinnate,
dense or lax; PRIMARY BRACTS 4.5-10.0 cm iong by ca. 3.0 cm
wice, spreading to reflexed, red, apex attenuate; SPIKES

—

5.0-7.5 cm long by ca. 2.5 cm wide, erect to refliexed,

0
(D

naving 7 to 14 f£lowers per spike, ca. 25 spikes p inflo-

l,_

rescence, stipe 0.5-1.5 cm long, sterile bracts absent or 1;
FLORAL BRACTS 2.0-2.8 cm long by 1.6-2.0 cm wide, brcadly
2lliptic, unicarinate, not nerved, apex acute, glabrcus
without, lepidote within, imbricate; SEPALS ca. 2.2-2.56 cm
iong by 6-8 mm wide, elliptic, posteriorly carinate, nerved,
free cr connate, acute, papery, glabrous without, lepidote
within; PETALS 2.6-3.5 am long, erect, usuvally purple, dis-
tance between flowers 5-8 mm.
28. T. EBUSERI var. BUSERT

Inflorescence dense, sepals entirely free, sepals to
& mm wice.

MATERIAL EXAMINED: Lugo 217 (US) NMera, Prov. Rastazsz,

ca. 1200 m, 21 April 1940.
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COLOMEIA.
2. . BUSERT var. NUBICOLA Gilmartin,var. nov.

FIiGg. 24

]

A wvar. buseri sepalis connatis, latioribus differt.

Inflorescehce lax; sgpikes reiflexed wiéhnca. 7 to 10
Zflowers per spike; sepals 8 mm wide, posteriorly connate
for 4-6 mm; petals ca. 3.5 cm long.

MATERIAL EXAMINED: Foster 2620 (US, TYPE) epiphytic,

e

cloud forest, between Cuenca and Oha, Prov. Azuay, Ca.
3000 m, 3 Dec. 19483.

NOTES: T. kbuseri var. nubicola AJG differs from the
typical variety of T. buseri most conspicuously in the re-
filexed spikes. However, it is not known if this corndition
of reflexed spikes is consistent. The sepals do seem to
be ccnsistently posteriorly joined which helps to dis-—
tinguish this variety from the typical one. T. buseri var.
aunicola apperently occurs at a somewhat greater altitude
znd in an area that almost coatinuously remains within the
clouds mcst days. This variety is also very close to T.

vurdackii L. B. Smith.
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30. 2ILTANDSTIA FOSTERI Gilmartin, spec. nov.

frabitu T. wurdackii L. B. Smith sed laminis folicrum
laticribus, glabis, stipis ad 3.5 o longis, 2 to 3 bracteis
FIG. 25
PLAND ca. 1.5 m tall by ca. 130 cm in diameter, rosette

ding leaves; LEAVES 45-55 cm long, blade 6.0-7.5

0
b
0
tJ
]
0
1]

cm wide, lingulate, purple blotched, glabrous both surfaces,
apex acute, sheaths 17-20 cm long by 8.0-10.0 cm wide,
purple in part, ovate, densely appressed-lepidote; SCAPE
1.3 cm in diameter, curved, much exceeded by leaves; SCAPE-
SRACTS totally imbricate, foliaceous; INFLOREZSCENCE ca. 65

om long by 8.0-10.0 cm wide, curved, lax, bipinnate, gia-

.l

Lreus having ca. 19 spikes; PRIMARY BRACTS 4.5-18.0 cm long

by 3.0-4.0 cma wide, apex attenuate to caudate, spreading:;
SPIXES 9.0-10.0 cm long by 2.0-2.5 cm wide, some of the
lower spikes with 6 to 8 apical small floral bracts ha aving

o

aborted flowers, spreading, distance between spikes 1.5-

v

4.0 cra, stipe to 3.5 cm long having 2 to 4 sterile bracts;
TLORAL BRACTS 2.7-3.0 cm long by 2.1 cm wide, erect, imbri-
cate, elliptic, glabrous, densely lepidote within, very
obscurely nerved but still appearing smooth and lustrous,

coriaceous, apex acute; SEPALS 2.1-2.5 cm long by 0.8 cn

-

ride, elliptic, ¢liabrous, densely lepidote within, acutce,
oostericrly carinate, posteriorly connate Ifor 2-3 mm, oo-—

o

viously aerved; PETALS ca. 3.5 cm long, CGistance between
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lowers 6-7 mm; CAPSULES 3.0 cm long, not extending beyond

the Lloral bracts.

L EXAMINED: Foster 2625 (US, TYPE) between Ofia

ATTRIA

—
Lol AN

Saraguro, on ledges, Prov. Loja, ca. 2400 m, 4 Dec.
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31. DTLTANDSIA WURDACKII L. B. Smith, 1963 (Phytologia,

vol. 9, no. 4) pp. 254-255, pl. 4, figs. 4, 5.
FIG. 26
PLANT 50-150 cm tall by ca. 50 cm in diameter,
campanulate rosette; LEAVES 38-55 cm long,.blades 3.5-6.0
e wide, lingulate to subtriangular, apex atteauvate, grey-
reen, sliichtly involute toward apex, nearly glabrous
above, densely lepidote beneath, ca. 36 scales perxr mmz,
sheath 14-25 cm long by up to 11 cm wide, gradually merg-
ing with blade, dark castaneous beneath, dark purple above;
APS ca. 7 mm in diameter, red, erect; SCAPE-BRACTS ca.
16-20 cm long by ca. 3.0 cm wide, erect, foliaceous and
imbricate throuchout; INFLORESCENCE ca. 38 cm long by 9.0-
10.0 cm in diameter, erect, red, cylindrical-pyranidal,
subglabrous, bipilnnace, lax with ca. 14 spikes; PRIMARY
BRACTS 3.5-12.0 cm long by ca. 2.4 cm wide, exect, red,'
anex attenuate to caudate, lowermost longér or shorter
than spikes, upper primary bracts less than half as long
2s spikes; SPIXKES 5.5-9.0 cm long by 2.0-3.0 cm wide,
ersct-spreading, red, ca. 2.0-4.0 cm apart, having 6 to 9
£filowers per spike, stipe 1.5-3.0 cm long with 1 to 4 sterile
oracts; FLORAL BRACTS 2.7-2.4 cm long by ca. 2.5 cn wide,
erect, imbricate, red, broadly elliptic, apex acute, bi-
carinzce, not nerved, coriaceous, sudbglabrous witlcuatc,
dencely lepidote within; SEPALS 2.4-2.8 cm lcng by ca.

5-8 mm wide, ercct, free or posteriorly short-connate,
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strongly nerved, broadly acute to obtuse, posteriocrly
cerinate, glabrous without, oblong to linear-ovate; PETALS
with zink or purple-pink blades; CVARY 10-11 mm long by

—-£ pra in diameter, distance between f£lowers 4-5 mm, in

w

Y

fiower around July and Lugust.

MATERIAL EXAMINED: 1148 2JG {US) common, growing ter-—

1
)

estrially, cloud forest, km 53, Loja-Cuenca, Prov. Loja,

ca. 2800 m, 12 Aug. 19G65.

PERU.

NCTES: Tillandsia wurdackii seems to be a fine example
of a '"variable species." Smith says (1963, p. 255) "It

secomes increasingly difficult and dangerous to describe

novelties from the complicated maze of Tillandsia subgenus

Allardtia that centers on the northern and central Andes.
Ample collections, such as those of T. wurdackii . . .
‘show great variation in characters . . ." The present col-

laction 1148 AJGE shows some differences in size and union

0

of sepals from the type collection Wurdack 801 according

to Smith's description and illustrations. Nevertheless,
it is probably properly allocated to that species. The

collection area of AJGE 1148 in the province of Loja,

Zcuador is not far Ifrom the Peruvian collection site of
Tardack 801. Both are from the Amazon drainage area of

the eastern Andean slopes.
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32, DILLANDSIA LAJENSIS Andrd, 1888 (Enumeration Bromé&l.)

©. 7; André, 1889, pp. 88-89, pl. 31b; Smith, 1957, p.

i

}_J

PLANT estimated 60 cm tall; LEAVES to 70 cm long,
Dlades 4.5 cm wide, blades narrowly lingulété, gl.abrous {(%):
SCAPE slightly curved, ca. 1.5 cm in diameter; SCAPE-BRACTS
ca. 15-20 cm long by 3.0 cm wide, imbricate, apex reflexed;
INIPLCRESCENCE ca. 15 cm in diameter, bipinnate, lax;
PRIMARY BRACTS 3.0-5.0 em long, suberect, apex acuminate,
disgstance between ca. 3.0-4.0 cm; SPIKES 7.0-10.0 cm long

Sv 5.0-5.0 cm wide, elliptic, spreading at nearly right

v
v
]
l,...l
i)

es to rhachis; FLORAL BRACTS 4.5 cm long by ca. 2.2

cm wide, erect, imbricate, apex acute, carinate, not or

o
}..Y

scarcely nerved, glabrous without, much exceedirn

Q
v

sepals;
SEPALS 2.0 cm long, free, oblong; PETALS linear, violet,

slightly exceeding stamens, distance between fliowers ca.

MATERIAL EXAMINED: Andxré 3477 (K, TYPE; US, photo)

Colombia near Ipiales, ca. 2900 m, 1878.

CGCLCIMBIA.

NOTES: This species although not yet reported for
Zctador is certain to be found there. The tyoe collection
site is just north of the Colombia-Ecuador border. The
»lant is most striking for its very broad spikes, which
agoear to be nearly as broad as long and‘ﬁhich spread out

sharo_ , from the rhachis.
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33. TFLTANDSEA ALNPLA Mez and Sodiro, 1904 (Buli. Herb.
Zoiss. series 2, vol. 4) p. 1134; Mez, 1935, p. 534.
PLANT 60-200 cm tall; LEAVES 40-60 cm long, blades

2.0-7.0 cm wide, lingulate~triangular, apex atitenuate,

[eh

ar.sely lepidote beneath, scales moderately appressed,

-
+

Ui
)

< .th 18-2C cm long, purple when alive; SCAPE ca. 2.0 cm
in diameter, erect; SCAPE-BRACTS imbricate, erect; INTLO-
RESZENCE ca. 35 om long by 15-20 cm in diameter, bipianate,

giabrous, ellipsocid-cylindxric having 5-8 spikes; PRIMARY

LRACTS 5.0-19.0 cm long, spreading, apex acute to caudate,

W
P-J

gbrous; SPIKES 5.5-10.0 cm long by ca. 3.5 cm wide at
anthesie, ca. 5.5 cm apart, spreading to reflexed, having
ca. 10 flowers per spike, stipe 1.0-3.0 cimn long wih 1
sterile bract: rFLORAL SRACTS 4.0-4.5 cm long by cz. Z.5 cm

vade, elliptic-ovate, erect, imbricate, &rex acute, slightly

0]

L)

aocte

‘_I
i'

to strongly nerved, glabrous without, densely

within; SEPALS ca. 3.0 cm long by 6-8 mm wide, eliiptic,

broadly acute-obtuse, vosteriorly carinate, free, nerved,
subglabrous without, lepidote within; PETALS ca. 4.7 cm

lcng; OVARY ca. 7 mm long by 3 mm in diameter.

MATERIAL EXAMINED: Sodiro 17/37 (G, ISOTYPE) Cerro

inguiltina, Prov.{?}; Couthouy s. n. {(GH) "Quitensian
Andes"; AJGE 1081 (US) terrestrial, km 15 Quito-Otavalo,

-

Prov. Richincha, Aug. 1865.
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TULTANDSIA ARCUANE L. B. Smith, 1951 (Contrb. U.S. Nat.

Herb. vol. 29, no. 10) p. 436, fig. 41.
PIG. 27

PLAXNT to 1 m tall or more; LEAVES 25-70 cm long,

wlade 2.0-5.5 cm wide, lingulate, apex acute to attenuate,

epidote below, shiny scales above, sheaths ca.

i
A2
LT
b
0]
4]
44}
@]
O
=

25 cm long by 9.0-10.0 cm wide, dark brown akove wihen ary,

elilptic; SCAPE arching-decurved, 0.9-1.5 cm in diameter;

N
@®
or

SCADEZ-3RACTS 12-35 cm long, erect with apices reile
inlsricate throughout, foliaceous beiow; INFLORESCENCE 10-
20 cm long by ca. 7.0-20.0 cm in diameter, few branched
sutligitate, glabrous; PRIMARY BRACTS 4£.5-6.5 cm long, apex
attenuate, much shorter than spikes, spreading, distance

~

between 2.5-5.5 cm; SPIKES 7.0-25.0 cm iong by 2.5-5.0 cm
wide, secund, erect to nodding, having 12 to 17 flowers,
tise 1.0-2.5 cm long having up to 3 sterile bracts; FLORAL
BRACTS 3.8-5.0 cm long by 2.3-3.3 cm wide, erect, imbri-
cate, elliptic, apex sharply acute, exceeding sepals,
carinzte, coriaceous, not at all nerved, ¢labrous witnout,
densely Lepidote within; SEPALS 2.8-3.3 cm long by 0.8-1.2
om wide, elliptic, free, subcoriaceous, posteriorly cari-
nate, acute, nerved, glabrous without to subgledrous,
densely lepidote within; PETALS 4.5-6.0 cm long, slade

0.6-2.0 cm wide, lilac to wviolet, stamens barcely inciuded

(]

in corolla; CARSULE ca. 1.0-4.0 cm long, distance betweaen
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34. TTRLLANDSIA ARCUANS wvar. ARCUANS L. B. Smith, 1951.

Leaves at least 50 cm long, blade width at least 4.5
m; scase diameter ca. 1.5 om; inflorescence ca. 20 cm in
diamneter; spikes at least 1l cm long and at least 4.0 cm

wicda; florel bracts to 5.0 cm long and to 3.3 cm wide;

etals to 6.0 cm long; distance between

7]
)
U¢]
[¢]
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w
]
)
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JATERIAL EXAMINED: Benod

Juito, RProv. Pichincha, ca. 2500 m, 19 Feb. 1931; Drew
%-259 (GS) 2 km east of Hacienda Pecillio, rocad to Guay-
amarbilla, along roadside, Prov. Imbabura, ca. 31C0 m,

29 June 1944 ; 2Rsplund 13255 (US) Pifo, on wall above the

wvillage, Prov. Pichincha, ca. 2800 m, 31 Oct. 1865.

35. TILLANDSIA ARCUANS var. NAUNDORFFITI Gilmartin, var. nov.

A var. arcuans parvioribus, sepalis chartaceis, spicis
angustioribus differt.

Leavas 25-35 cm .long, blades 2.0—3-0’cm wile; scape
Clameter to 1.0 cm; inflorescence ca. 7.0 cm in dizsmeter;
spikes to 9.0 cm long by 2.5 cm wide at anthesis; fioral
tracts 3.8~4.0 cm long by ca. 2.3 cm wide; sepals sub-
coriaceous; petals ca. 4.5 cm long, distance between flow-
ers Tc 9 ma.

MATERIAT, EXAMINED: Naundorff s. n. 26 March 1863 (US,
TYPE) cultivated by Marnier-Lapostolle in Paris, guebrada

near Quito, Prov. Pichincha, 2800 m, 26 March 1962.
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5. TILTANDSIA SCHIMPERILNA Wittmack, 1882 (Englexr's Bot.

&

Jahrb. vol. 1l1) p. 67; Smith, 1957, p. 125.
PLANT probably 70 c¢m tall; LEAVES 50-70 cm long,

bilades 3.0-5.5 cm wide, appressed lingulate, lepidote,
asex acuminate, sheath 15-16 c¢cm long by e.é-é.o cm wide,
c¢llistic; sCAPE 0.8-1.1 cm in diameter, erect; SCAPI-BRACTS
12-32 cm long by 2.5-3.5 cm wide, densely imbricate and
foliaceous, erect; INFLORESCENCE 7.0-10.0 cm long Dy ca.
7.0 cm in diameter, red, with 3 to 5 subdigitate spikes,
¢lasrous, cdease; PRIMARY BRACTS 5.0~10.0 cm long by ca. 2.0
cm wide, erect to suberect, foliaceous, apex acute to at-
centate, red, exceeding spikes; SPIKES 4£.5-8.0 cm long by
7-2.0 cm wide, erect, having 6 to 10 flowers per spike,
stipe ca. 0.5 cm long, usually with 1 sterile bract, ca.
7 rm Detween spikes; FLORAL BRACTS 2.2-2.5 cm long by 1.5-
1.7 cm wide, erect, imbricate, uncarinate, apex acute,
ovate, sutbglabrous without, densely lepidbte within, ob-

scurely nerved, dull; SEPALS ca. 2.1 cm long by 8-S mm

)

wide, erect, elliptic, apex broadly acute to ocbtuse,
cuaally free, moderately lepidote without, densely lepicdote

, oapery; PETRALS with

(¢}

within, nerved, posteriorly carinat
nlades ca. 7 mm long; OVARY 9 mm long Dy 3 mm in diameter,
distance between flowers 4 mm.

b T T A T o NN TN e oy = ' = ) =
MATERIAL EZXANINED: Lohmann 25 (CH, TYERPE; US,
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COLOMBIA, PERU.
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37. TILLANDSIA ORBICULARIS L. B. Swmith, 1954 {Phytologia

vol. 5) ». 38, pl. 3, figs. 4-7; Smith, 1957, zp. 126~

Fi. 28

PLANT ca. 65 om tall; LEAVES 35-50 cm.long, blades
3.53-6.0 ¢cm wide, linear-lingulate, apexr attenuate, light
green, sabglabrous above, densely lepidote keneath, sheath
ca. 15 cm long by 9.0-10.0 cm wide, daxrk purple koth sur-—
faces, elliptic; SCAPE 0.S-1.2 cm in diameter, ercct;
SCALPE-ERAECTS 0.8-12.0 cm long, erect, imbricate and foli-
ecacus throughout, red-tipped; INFLORESCENCE ca. 14 om
ong Dy 7.0-2.0 cm in diameter, erect, red, glabrous, bi-
sinnzte, dense, having ca. 18 spikes; PRIMARY BRAECTS £.0-
3.0 cm long by 3.0-5.0 cm wide, erect, sheath orbicular,
eoex attenuate and red, the lower bracts with triangula
Slades exceeding spikes, the upper ones siightly shorter
“han spikes and with apices apiculate; SPIKES 4.0-5.0 cm
long by 1.5-2.5 cm wide, having 4 to 6 flowers per spike,
erect, stise minimal to 1.0 cm long, usually having 1o
sterile bracts; FLORAL BRACTS ca. 2.4 cm long by 1.8-2.0
om wide, erect, imbricate, red or veliow, apex acute, cari-
nate, ccriaceous, glabrous without, densely lepidote within,
slightilyv nerved, dull; SEPALS 1.8-2.1 cm long by 6-8 mm
wide, brcadly acute, posteriorly carinate, subegually free,
ellintic—covate, nerved; PETALS ca. 2.0 cw long, violetw;

PSULE ca. 2.5 cm leong, distance betwesen Slowers $-7 mm.

¢
W



MAUERIAL ENAMIWED: Cuatrecasas 18221 {(§HE, TYZE; US,

©o.oto) Colombia, 3300-3350 m:; Schimpsf 832 {B; US, photo)

wes's of Iiobamba, Prov. Chimborazo, 19 March 1934; Eagpinosa
3 1033 (¢E; Hacienda Hoxrta-Nague, Prov. Loja, 3000-3500 m,

Azuay, ca. 3500 m, 3 Aug. 1948; Foster 25628 (US) km 25

-

Cuenca-Loja, Prov. Azuay, ca. 2100 m, 4 Dec. 194&5; EFostex
2530 {(US) Cuenca-Loja road, Prov. Azuay, ca. 3000 m, 4 Dec.
6

23 (US) km 15 Ambato-Guaranda, Prov. Tungurahua,

ca. 2700 m, 7 March 1962; AJCG 1100 (US) km 13 ambato-Cuenca,

Procv. Tungurahua, 2800 m, 8 Aug. 1566; Foster 2512 (US)

betwaen Cuenca and Ofa, Prov. Azuay, ca. 4000 m, 4 Dec.
232; ASZ 825 (US) terrestrial, steep cliff, km 20 Ambato-

Suranda, Prov. Tungurahua, ca. 2800 m, 7 March 1962; AJG

2110 (US) <terrestrial, roadcut, commoin, km 18 Cuenca-Loja,

Prov. Azuay, ca. 2600 m, 9 Aug. 1966; AJG 1lii3 (US) "parzmo,"

km 43 Cuenca-Loja, tank full of water, Prov. Azuay, 33C0 m,

O
hat

ug. 1985.

CCLOMBIA.
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33. TUILANDSIA PACHVAXON L. B. Smith, 1958 (Phytologia wvcl.

6, no. 5) pp. 259-260, pl. 1, figs. 11, 12.

PLANT ca. 1 m tall or more; LEAVES ca. 70 cm long,
Dlades 56.0-7.0 cm wide, lingulate, apex short-caudate,
daensely aspressed-lepidote »nelow, Subglabréué above, sheath
20=-24 cm long by 8.0-9.0 cm wide, slightly darker +than
blades; SCAPE ca. 1.6 cm in diameter, not exceaded by
iteaf-roscette, eract; SCAPE-BRACTS densely imbricuate and
ciiaceous; INFLORESCENCE estimated 70 com long my 3.0-12.0
cm in diameter, bipinnate, dense, cvlindric; PRIMARY ZRACTS

.5-10.0 cm long by 4.0-4.5 cm wide, erect, lustrous, dar

O

an

when dry, sheath orbicular, apex acuinlnate to caudate, con-—

sistertly with blades exceeding spike, slightiy lepidote
toward apices; SPIKES 53.0-5.5 cm long bv 3.0-3.5 cm wide,

ca. 25 per inflorescence, ca. 1.5-2.0 om aparg, erect,
naviang € to 9 flowers per spike; FLORAL BRACTS ca. Z.8 onm
—eng by 2.2 cm wide, ersct, imbricate, ovéte, gLzorous
without, flegidote within, unicarinace, coriaceous, acex
ccute, siichtly nerved; SEPALS ca. 2.5 cm long by €.8-1.0
cin wide, erect, eliiptic, egually free, subglabrous without,
Censely lepidote within, posteriorly carinzte, acute; PITUALS
ca. 3.0 cm long with kblades 1.0 cm long, murple; distance
between flowers 7-8 mn. -

72 {Us, TY2Z) epi-

(€33

MATERIAL EXAMINED: Hitchcock 2.

pPaytic, bewween Cuenca and Huigra, Prov. Azuay Or Calar,

2700-30C0 m, 12~-13 Sept. 1923.
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- .’ k) ”~
Andr&, 1888 (Snumeration Brom&l.)

». 8; André&, 1889, pp. 91-92, pl. 39a; Saith, 1957, po.

m tall; LEAVES 50-60 com long, oplades

5
£.5-7.0 cnn wide, lingulate, apex acute, densely lepidote
beneauth, nmuch aporessed, sheath concolorous with bledes
P3 ca. 1.0 oem in diameter, much exceeding leaf-rosette,
ercot; SCZAPI-BRACTS at least 1€ cm lcng, imbricate thioough-
oul, erect, apex acucte to attenuate; INFLORESCENCE 30-50 cm
lony Dy 4.0-3.5 cm in diameter, bipinnate, dense, cyliandric,
erect, glabrous, having ca. 25 spikes, these ca. 1.5 ¢cm
&:3zrt; PRIMAKY BRACTS 4.0-10.0 cm long, erect, apex caudate,
srewth triangular, glabrous without; SPIKES 4.5-7.3 cm long
Dy ca. 2.0 cm wide, erect, stipe minimal to 7 mm long with
w2 to 1 sterile bract, having 6 to 3 flowers per spike;
PLORAL BRACTS 1.9-2.4 cm long by 1.% to 2.4 cm wide, im-—
bricate, broadly ovate-3lliptic, erect, a@ex acute, uni-
carinate, coriaceous, Sstrongly nerved to slightly so,
g-abrous without, densely lepidote within; SEPALS ca. 1.8
cri long by v.9 cm wide, ovate, equally connate for 2-3 mm,
optuse, carinate, nerved, glabrous without, densely lepi-
dote within; PETALS ca. 2.5 cm long; CAPSULES ca. 3.0-4.0
cn long, distance between flowers 4-5 mm.

- o — > s . -, - .
MiTERIAL EXAMINED: André 1747 (X, TYRR; U3, proto)

Colomkia; Filrxmin &45 (US) La Magdalena, Ysobre un tapial,

Prov. Zich

o]}
0
8]
(o]}

acha, ca. 28C0 m, 18 Feb. 1929; »2enlan

PJ.
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COLCMEIA.



Z0. DTRLANDETA

A SCLRPTRIFTORMIS Mez and Sodirc, 1905 (Bull.

Eerh. Doiss. series 5) ». 191; Mcez, 1935, p. 546.

=
rrg. 29

PLANT 1.0-1.5 m tzll, acaulcscent; LEAVES ca. 50 cm
iong, blades 6.C—7.0 cm wide, linculate, réddish—gzeen,
th ca. 12 cm long by 12 cm wide, some purple; SCAPZE ca.
2.0 om in diameter, eresct, much exceeding leaf-roscittes;
SCLPE-IRALTS ca. 30 am long by 1.5-2.0 cn wide, imbricute,
red; INFLORBSCENCE 40-65 cm long by ca. 10 cm irn diameter,
Dipinnate, densé, cylindrical, slignhtly lewpidote, zaviag
ca. 20 spikes; PRIMARY BRACTS 5-10 cm long by 3.5-4.0 cm

wide, rad; SPIKES 4£.5-7.5 cm long by 3.5-4.0 cm wide, erect

o sprezding, having 4 te 8 flowers per spike, stipe to 2.0

U1

crr lony with 1 to 2 sterile bracts; FLORAL BRACTS ca. 2.
cm long bv ca. 1.3 cm wide, coriaceous, green, slightly
; @ull, carinste, imbricate, glabrous without; SERI L

.0 cm long, acute, eiliptic, subequally free, carinate,

siichtly nerved; PETALS ca. 2.0 cm long, »iue, stamens in-

tween flowers 5-5 mm, in flower around May-July.

VMATERIAL ZXRAMINED: Sodixo 37k (B, TYRZ; US

&3]
(@)
(&}
[
g v
o
i
(i
i_l
W
w
[6))

near Cotccellao, Prov. Pichincha, ca. 2

LUg 831 (US) Pilald, wooded opposite Hotel Nuevo, Prov.

Cotopaxi, 2200 m, 28 July 1963.

P, I P by N - 0 ~a S —de S = —— mrmemn T e e T o e _ . "
Lected only 14 Zcouador. It is a very striking plant beczuse
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2£ its size and the red color of the primary bracts. The

plant collected near Pilald in July, 1963 was in IZlower.

Later in Guayagquil, it produced capsules which dchisced

in lzte October.
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41 . TITLANDSIA COMPIINATA Benth., 1843 (Eot. Voyace Sulph.)
p. 173; Smith, 1857, pp. 135-136G.
FL&. 30
PLALT 30-40 cm tall by ca. 40 cm dn diameter, crect
rozatte with many leaves; LEAVES 17-40 cm logg, blades 2.0~
5.0 cm wide, lingulate, apex acute, spotted, streaked c

romots to partially imbricate, erect; INFLIORESCEL
cm Long by 1.0-1.5 cm wide, appearing simple; many axililary
"inflorescences" on same plant {see second paragraph under

IWOTES), having 4 to 24 flowers, gladrous; FLCORAL BRACTS

B

~.2=-2_.0 cmm long by 0.9-1.3 cm wide, apex acute tc nearly

obtusce, imbricate, corizceous or subcoriaceous, carinate,

rervad, glabrous without, densely lepidote within, ovate

Lo elliptic; SZPALS 1.1-1.6 cm long by 4-5 mm wide, subiree
¢ ca. /3 connate posteriorly, carinats posterioriv, ovate
o elliiptic, apex broadly acute to obtuse, ¢glabrous without,

lepidcte within; PETALS 2.0-2.4 cm long, purcie or biue,

erect to suberesct, stamens included bvw &. L mm; OVARY 33

-

X
)

mm long by 2-3 mm in diameter; CAPSULE 2.5-3.0 cm long:; in
flower arcund Septexber to February.
JATERIAL DXARMINED: Sinclzir s, n. (K, TYPE; U9, DLoto,

prodally Reruv, Atacames, 1345; Rimeos LE82 {US)
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region," ZBastern Coxdillera, Prov.{(?), 3200 m, probakly
9

4; Rivet 687 (P) Ecuador; 28 Dec. 1904; Ruiz & Pavon

140355 {US) Balao, Prov. Guayas, near sea level, Dec. 1891;

-

Jhohcock 21671 {US) between Cuenca and Huigra, ZIOVS.

Lzvay oxr Cafjar, 2700-3000 m, 12, 13, Aug. 1923; Iitsheoocic

20245 'US) La Rinconada, ranch between Ibarra and Tulcan,

23; Hitcharok 21562

w0

Prev. Carchi, ca._3000 m, 1C-11 Aug. %

U3) between San Lucas and Oha, epiphytic, Prov. Loja,

Z200~3100 m, 7 Sept. 1923; Hitchcock 213886 (US) ketween

e Toma and Loja, Prov. Loja, 1800-2600 m, 4 Sept. 1923;

SohimosEs 287 (US) paramd, southwest of Ricoamba, 22 March

L; Cerip E 1753 (U3) uplands of Huairacaja, 10-20 km

northeast of Azogues, Prov. Cahiar, ca. 3800 n, 2 rFeb. 1945;
5

km scuthwest of Cuenca, Cruz

Tanba reglon sbove Baicos, Prov. Azuay, ca. 3200-3400 m,

; Accsta Solis 11131 {F) 0llz Cachi, Prov.

; Foster 2629 {Us) km 45

the altitude is prcobebly closexr to 2003 m; Foster 2649 (UE)

road from Quito Lo Santc Domingo, Prov. Picnincha, ca. 1800

- - n - - - e -~ FE A e ol o, = . - )
, 9 Dsc. 1848; Rauh, Eirsch =® 232 [(US) EBantz fose, Prov.

31 Oxrc, ca. 200 m, 29 Aug. 1954; Asplund 13530 (US) above

— O - LR Ry - £ 2 S anan e Yy e ey = [, yem ¢
greliay aend Juadtibhicw §8373 {U3S) 37 km souIih of Cueica, 2rov.
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south of Saraguxrc, Prov. Loja, 1-3 Auvg. 1953¢; Asviund 153E3

DJ

{US) coiphytic in Coccoloba tree in pasture, near Sant
Rosa, Prov. ELlL Oro, near sea level, 1l NMarch 195t ; Rcosta-—
1

w

1033 (F) Isclote de Quicocha, 8 Sept. 194

{(US) 1 km east of the little town north of Manglaraltoc,

2rowv. Guayas, ca. 100 m; AJG 622 (US) Cerxo 2zul, tropical

ceni-deciduous forest, up the trail from Hacilenda Barcalona,

2% 78S (US) Cerrxo Monte Cristi, south of Manta, part was

dovn on western slope near boundary between "garua’ mois-

4G0 m, 10 Rug. 19G2; AJG 787 {US) rilaid 2 km east of vili-

98 {(US8) Pilald, cpposite Hotel Wuaevo, in

wcodea lot, very abundant, Prov. Cotopaxi, ca. 200 m, 19

Aug. 1962; 203 1111 {(US) edge of cultivated £ield that had

been burned, tank full of water, ccmmon, km £0 Cuenca-Loja,

CCLOMBIA, COSTA RICA, WEST INDIES, BRITISI GUIANA, PERU.

by smallew plants with floral bracts and sepals having
caeir aplces narrowly acute, and sepals posteriorly united;

Z) a midile altitude form reprasented by larger plizats, with
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-

leaves long and broad, sepals ovate—-elliptic; Z) a very

Ltatude form, a smaller plant with narrow leaves,

scotils free and tending to be chiorng and optuse. IBExamples
z g S e

IZZEYA and B O(US), Eitchcock 21562 (Uz2), Sohimsffi 837 (US),

3
JuajLblov 8273 {(US), and Rimbach 282 (US). Al-

three Gifferent forms can be recocnized, no

11}
{y
0]
(-I-

tc describe them as separate taxa.
From the observations of the sSpecimens seen it appezars
~ikedirr that the called simpie axial inflorescences of ii.

conglana sz are actually spikes of a compound infiorescence

hortened so t

(I)

with the scape fore

®

woiat of being macroscopically recognizabie. In some

specimens several "inflorescences" appeared in the same

teaf =il =s for example with Rivet 687, Schimoff 337 and
a2 B 2847. These fascicles of "inflorescences" are

Drobably really spikes with elongate, bracteate stipes.

Otcher specimens, especially the coastal ones, seem to have

no more than one "inflorescence," thet is, spike, per leafl
axil. Support for this idea of a nsesudo-simple inflores-

ceace iLs optained from the relative lengths of the bracts.

are often Imbricate akove but remote below and are
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21y all the same length. This is not the usual

cf
6]

roproxImat

in species of the genus, Tillandsia. Usually

U]
}J .
fr
o
it
}_
@]
o1
I,.J
—
1)

scape—-practs are much longer below and imbricate; becoming

hortcer toward the inflorescence where they may not be

imbricate. If we recognize the so-caliled inflorescences
s . comdianata as spikes then the scape-bracts are in

reality sterile floral bracts which typically do become

closer to one another acropetally. The chsractzr of a

is held consistently throughout all

complanata that have been observed to

Torms of Tillendsia
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Z. ZAMORENSIS L. B. Snith,

oy o

rin

rioxrly ca

within, stro
mm Longer th

arnnecer,

PRIVARY

clstca

1953 (Phytolcgia

po. 213-214, pl. 1, Figs. 3-5.

A
——o

3

3 et long,

a3 iculats

an

iy

o
t

minutely lepi

w long by 6.0-~7.0 cm wide, scme

'
[ShFY -

ca. 2-3 mm in diameter,

SCAPE-BRACTS 2.5-3.5 cm long,

s T,
mam medaln
in crgtn,

LR
a

nearly uwaifo 1

lc:
tly tripinnate,

3.0 cm long, e:

SPIKES 7.0-8.5 ca long by

inflorescen

11 per

0.5-1.5 cm

=)
sTLioe

LORAL BRACTS ca. 2.

vunctuia

ey

ly

m
I
()

subcoriaceous to papery, ualcarin

ca. 1.2-2.1 cm long by

e to posteriorly connate £for 2-3 mm, poste-

ate, glabrous without, inconspicuously lepidote

ngly nexrved, apex acuce, papery; PITALS ca. 4
nan sepals; OVARY 8-9 mm long by 2-3 @mn in di-
nce becween flowers 5-~-8 mm, in Fflowear around
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January.

MATERIAL EXAMINED: AJG 842 {(UZ) between Cumberatza

-
and Zurhi, near banxs of Rio Zamore, 2rov. Zzmora, 770 m,

~ senals posteriorly connate sonewhat lower than in T.

nd suggest a close relationship betwesn these

- = e o ~ - - —_— . —_ -~ O ) PO o= - =,
cwo, . zemcrensis and 7. meculata. Both are from the
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£3. DETLANDSTIA NACULATA Ruiz and Paveon, 1802 (flora Peruv.

vol. 3) p. 40, pl. 2885; Smith, 1936. ». 557.

FPLANT to 1 m tall; LEAVES to 8§80 cm long, blades £.0C
cm wide, lirear-lingulate, apex acute, obscurely lepidote,
spotced; SCR2E ca. 7-8 mm in diameter, erect, exceeding
eai-rosette; SCAPE-BRACTS partly imbricate, partly rencce;
NITLORZESCAENCSE ca. 70 om long by 20 cm in dizmeter, gla-—
sreus, red, tri- to guadripinnate, iax, subpyramnidal;

- -

PROVARY BRACTS much shorxter than branches, spreading, zed,

cm wide, spreading, distance between 2.5-3.5 cm, at least
X4 per inflorescence; SPIKES 7.0-9.0 cm long bv 1.1-1.8

by PR =

to 26 flowers ver

SRAECTS 2.0-2.5 cm long by 1.0-1.1 cm wide, erect, scarcely

U}

or not at alil imbricate, acuminzate, nerved, Dagery, uni-
carinate, gdiabrous without; SEPALS 1.8-2.0 cm long by C.%-

1.1 cm wide, elliptic, apex acute, strongly nerved, gla-—-

browus without, slightly iepidote within, carinate, poste-
sloxrly united for 6-7 num, coriaceous; PETALS much exceedling

spreading, distance between ficwerss 6-7 mm.

v
0]
'
jU)

’_.]
[{{]
(0]

p.v
U
I

VATERIAL BX¥AMINED: Drake s. n. {2} Ecuvador(?;; &rukb

bt

¢z al. 1096 {US} montane forest in desep, steep sided va

ltey,

5 miles northeast of Borja, Prov. Nago-Pastzzz, 19380.
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TITLANDSIA RUBELLA Baker, 1888 (Jouxr. Bot.

Mez, 1935,

.

ey
32

i m tail; LSAVES 30-60 cm long,

.

inear-lingulate, apex attenuate,

much red, sheat .0-16.0 cm

urnvle above;

SCAPE-EI

to tripinnate; BRACTLS 3
part exceeding spikes,
acute-caudate; PRIMARY BRENCHES

.0 cm wide, 0.8-3.0 cm apa

-4

by 1.0-1.4 cm wide exclusive of petals

cmm long by 1.0-1
glabrous

cute:;

=

}J

thin coxrolla by 2-3 mm;

distance between ficwers 4-5

i

.4

" \J.

ol il W
-——— .-.\..-_

L ) I

I EXANMINED: on 11&7

6’_('-\,]"')'{:‘
el

0

ra
4" ....1

=i e T
2Lsariss

Coch

W

{GS) on steep clifsf,

=
L= )

cyilindrical

SPIKES

distance between

SEPALS 1.2-1.5 cm long by 0.28-3

.
clivia,

388

>

vol. 26)

-

blzdles .0-

subgleabrous

.
"'"I —
—

-

.0-8.0

(o]

LA cm wile

!

.0 cm

CVARY L-7 ma long by 2-3
.

T
..._.) LDolivia;

Cc.
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2 Fond i

22C0 w; AL 1158 (U3) km 40 Lo-a-Cuenca, cdge of Arawo"

.
i
iy

and cwarxf forest, moderately common, Prov. Azuvay, 26000 m,

AJG 1167 (US) windy clifi, km 94 Cuenca-

uavagquil, moderately commen, no water in tank, Prov.

o
4
M

AZzuay, ca. 2800 m, 13 Aug. 1S65; asnhiund 7138 (US) Isl

%]
(€8]
[}
&
(0]
[
[te}
[
O

Cnica, Lacgo Cuicocha, Prov. Imbabura, 3100 m,
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13S0 {Engler's Bot.

Jahrh. vol. 11) ». 86; Mez, 1935, p. 305.

...... - e 3 em [ I —— 2 - - S T PR R R 7, P Y
. Lo dizmmetes , €rect; ECAPI-BRALCYS Lmbracace tar CUCnOnT ;
e e s ey, . R 2 S S - e TN yedmEale o We g el
arecs, Jreen mottled with red; INFLORESCENCE 15-30 cm long

Ty - - e 3 - 5 S - s - A o T o oy
oy oca. 0 om in diameter, having ca. 14 scikes, lax, bipin-

PRIMARY ERACTS ca. 2.5 com long, spreading, shorter

1.0~1.5 cm long

I
s
»
¥
8]
O
(0]
| -l
19
[
|_J
0
6
3
(]
o)
0]
H
LG}
e}
ks
V 1
(]
4]
ct
|.J.
o]
0]
}-

o 5o wide, corizceous, ovate, purdie-red wnen alive,
clichitiy nerved, glabrous without, Jdensely Lepidote within,
carinzte; SEPALS ca. 1.0 cm loxng oy -5 mm wide, &lliptic,

obhtuse, nearly free to postericrly united for 2-3 o,

_,,
b3
]
tzi
P
{-
:;
L
E_
t-
v
]
tJ
o
I:
0]
:-) 1]
H
9]
[}
3
s

1A
f1aN
~
o))
H
h
i
C 4
147]

e}
o
(¢)
ct
O

-

near Ballcs, Prov. Tunguruzhua, 1500-2000 m, 14 Sept. 1838;

Asoluad 19S55 {S; US, photo) near Mera, epiphviic in

‘cedrliat tree in pasture, Prov. Nago-Pastaza, co. 1100 m,
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uch water

hesd
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Il,

moderately commo

tic,
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1965.

7 Aug.

1900 m,

ca.
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Trov. T

o e T
CEK,
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£56. TILIANDSTIA PINNATA Mez and Sodiro, 1804 (Bull. Hexb.

<.

es 2, vel. 4) p. 1130; Mez, 1935, p. 519.

T
o
F
L'\
n
n
0]
H
B

PLANT ca. 60 cm tall; LEAVES ca. 4£0 cm long, blades
D05 cmowide, iingulate, apex apiculate, appearing glabrous,
shcath ca. 1l cm long; SCARPE 5-5 mm in diameter, shorter
Lharn Leaves; SCAPE-BRACTS imbricate; INSFLORESSCENCE esti-
mzted 15 om long Dby ca. 17 cm in diameter, tripirnnate,
oranches, c¢rabrous, apparently erect;

FRIVERY BIACTS 2.0-4.0 cm long, spreading, asesx acute;

-

-2 zgikes, spreaaing; SPIKES 6.0-8.0 cun long by 1.4-2.0

S.5-1.5 cx loang, spike rhnachis nearily straicht, no sterile

o e . t o Jas tm e . e e
JATERIAL EXAMINGD: Scdirxe 171/35 (3, “oRPE; US, zhoto)

(W]
9
i

9]
ﬂ
0

. o ::‘ B o R h SR B — - o F= _ oy =
nEay RIo Pililaton, western coralillera ezst of Sante

Prov. 2ickinchie., estimate ca. 15C0 m, May 1885.
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w27 LTI ANDSTR

NETS Mez, 13956 (DC. Moncgr. Phaner.

PLANT to I om tall; LTAVES ca. 60 on ilong, blades 4.0-

.0 o wide, linculiate, zpex acute t©o apicuiate, upper

Lesicoca, sheath 38.0-156.0 cm long; SCAPE ca. 1.2 cm in

e s

- i~ o - = ~ - (g - _ 2 e o T T TR T b
diametoer, erect, much exceeding lesf rosette; SCIZE-BRACTS

iooricote; INPLORESCEXNCE ca. 50 cm long by 7.0-16.0 cm in
A3z gt mea e Rt At T oy =TNAsits = Acr L2 3
CLaleT e, CXipihnacte, Llax, glab oUus, fLaving L CO <2z

oreacnes; PRIMARY BRANCHES 8.0-20.0 om long by £.0-7.0 cm

~

.0-5.0 cm

I.l
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leong, zwaex attenuate, glabrous, erect; SPIKES 2.0-10.0 cm
IoT
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abrous without, lepidote within; SEPALS 1.0-

}._l

inlbricate, ¢
1.1 cm long by 5-6 mm wide, obtusze, strongly nerved, poste-
riorly carinate, free, elliiptic-obovate; PLTALS ca. 1.8 com
v 2-3 rm; OVARY ca. 5-6 mm
long by 2-32 mm in diamcter; CAPSULE ca. 2.3 om Long, GQns-—

. . - PP _—— Pondigd - ~ o 2T - _— -~ . - -_— HAA-A.-.\-A
tance between f£iowers 4-5 mm, in flower arcuand July-FelrIuary
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Veneztels, ca. 2000 m; Schultze 1133 (B, TYPE of T.

~oonel.diana; T, paotc) Santo Morto, Colombia; Hitchecocok
1- pelatondbuinetolaiodbindislal

- -

-2 {US) between Loja and San Lucas, Prov. Loja, 2100-

1

W

2820 m, 7 Sept. 1923; Xillipo and Smith 24298 (US) Deot.

-

Sunln, Zuacapistana, Colomcia, ca. 1800 m; Lewnincsa 3345
7 Fhy 4 I [}

(ol Cadanuma, south of Loje, Prov. Lojea, 2400 m, 7 May

the rispective tygpe specimens showed that ot
<es from 2.0 to 1

ca. 1.1 cm wide. The onrly possidle real gifference Tetween

0.0 cm long and koth have thelr spnlkas

these two could be tha size of the leaves. The type speci-

men of 2. arnoldiana has & leaf ca. 60 cm long cnd 9.0 <

B

- - T . —_ -~ faa ¥ — & qam - Fio o TS SRRV & PR
wilae at the Llzde. The type specimen ©f T. tovar=ansls heas

D

~eaves 24-325 om long and ca. 4.0 cm wice. However, since



leaf size s cftcen variable even within the sawe plant,

much more o than are the dimensions of inflioresscence

wort. . chis Giffesrence alone does not seem to he sufficient

Lo arraent clrcocwnscrintion of two taxa. Taersiors:, Ioam

“ -~

reducing 8. arneoliciana Harms to taxowronmic synconomy with
f.oLowiirensns Mez.,
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individuzls, cpiphytic and terrestrizal; LBAVES €.0-35.0 com

iorny, 2lades 1.5-3.5 cm wide, narrowly triangulal, apex
long-nittenuate wo filiform, densely lenidote throughout,
coriacaecous, sheaths 3.0-7.5 cm long, sligatlv surpnie, in-
distinct; SCAPEZ 3-5 mm ian dismeter, érect, shoerter than

Tor.L anices, grecs or with pink to red aplces; INFLORESCENCE
£.0~20.0 cm long by 8.0-15.0 cm in diameter at anthesis,
Tink, neariy glabrous o densely lepidote, bininnate, having

actenczoe to fiiiform, lesidote at least toward apices,
orange-—-red; SPIXE3 3.0-8.C cm long by ca. 1.5 cm wids at
znchasis, spreading at nearly richt angles +to axis of infio-
rescence a2t anthesis cr erect, distance between spikes 0.7-
1.1 <m, stipe minimal to 7 mm ilong with 2 or 2 sterile
Tozotsy PLORAEDL BRACTS 1.4-2.Z cm long by 0.3-1.8 cm wicde,
nax acuce, unicaxvrinate, papery, inbricate, erect, obscur-
_n :

ing s»nike-rhachis at anthesis, pink, glzbrous to Ledidocte

asrous within; SEPALS 1.2-1.7 & Llong by ca.

[¢]

o
-
i
3)
0
¢
ﬁ.

«
‘_l

2-4 mm wide, ovate, acute, vapery, slichtly newved, Irea
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or posteriorly connate for 1/2 of sepal length or more,
subglabrous to glabrous without, glabrous within, red-
pink at apices; PETALS ca. 1.9 cm long with pink to wviolet
blades, stamens and stigma included, stamen filaments
plicate, often-style also somewhat plicaté; bVARY 2-3 mm
long by 1-2 mm in diameter; CAPSULE ca. 3.0 cm long; dis-
tance between flowers 2-4 mm.

48. T. LATIFOLIA var. LATIFOLIA
Plant usually not more than 40 cm tall; floral bracts
2.0-2.2 cm long; sepals 1.6-1.7 cm long, free.
MATERIAL EXAMINED: Gaudichaud s. n. (P, TYPE) Peru.
NOTES: The typical variety of T. latifolia has not yet

been collected in Ecuador.

49. T. LATIFOLIA var. DIVARICATA (Benth.) Mez, 1896 (DC.
Monogr. Phaner. vol. 9) p. 789; Smith, 1966, p. 141.

T. divaricata Bentham, 1846 (Bot. Voyage Sulph.) p. 174.

T. kunthiana var. divaricata (Benthl) L. B. Smith, 1960

(Phytologia vol. 7, no. 9) p. 108.
FIG. 34
Plant to 80 cm tall; floral bracts 1.4-1.6 cm long:
sepals ca. 1.2 cm long and united posteriorly for 1/2 or
more of sepal length.
MATERIAL EXAMINED: Sinclair s. n. (K, TYPE; US, photo)
Ecuador; Rivet 559 (P) Prov. Azuay, near alausi, June 1904;

Camp §f2303 (Ts) wvalley of Rio Paute, between Paute and

Cuenca, terrestrial on dry cliffs, Prov. Azuay, ca. 2200 m,
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1946; AJG 1155 (US) above Rio Tenta, near Saraguro, km 71
Loja-Cuenca, Prov. Azuay, 2300 m, 12 Aug. 1965; AJG 1160

(US) km 13 Cuenca-Guayaquil, "barranco," common, no water
in tank, Prov. Azuay, 2250 m, 13 Aug. 1965; Rose and Rose
22554 (GH) near Huigra, on Hacienda de Licay, Prov.

Chimborazo, 6 Sept. 1918; Hitchcock 20347 (US) near Huigra,

Prov. Chimborazo, .1200 m, 4, 16, 20-27 July, 1923; Fosberg

and Giler 22585 (US) cliffs and talus at cliff bases,

abundant, stems branching, cafion of rRio Sibambe, tributary
of Rio Chanchan, Sibambe, Prov. Chimborazo, 2460-2550 m,

28 Jan. 1945; AJG 1104 (US) roadcut, rare, km 8 Alausi-
Cuenca, Prov. Chimborazo, 2600 m, 8 Aug. 1965; AJG 1105
(US) roadcut, km 8.5 Alausi-cuenca, Prov. Chimborazo, 2600
m, 8 Aug. 1965; AJG 1106 (US) km 22 alausi-cuenca, common,
terrestrial and epiphytic, Prov. Chimborazo, 2500 m, 8 Aug.
1965; AJG 646 (US) ca. 2 km south of Ayangle, Prov. Guayas,
ca. 50 m, 24 March 1962; AJG 649 (US)Y epiphytic, abundant,
north slope of gentle hill, 12 km south of Manglaralto,
Prov. Guayas, ca. 15 m, 24 March 1962; AJG 651 (not pressed,
photo only) 12-15 km south of Manglaralto, Prov. Guayas,

24 March, 1962; AJG 855 (US) Colonéhe and just east of
pueblo, ca. 15 km southeast of Ayanglie, Prov. Guayas, ca.
250 m, 18 Aug. 1963; AJG 856 (US) same locality as AJG 855,
18 Aug. 1963; AJG 1051 (US) km 80, Guayagquil-Quevedo, epi-
phytic, very common in Bombacaceae-evergreen scrub, small

trees and shrubs, semi-open association, Prov. Guayas, ca.
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70 m, 2 Aug. 1965; AJG 1184 (US) collected by Edwaxrd
Anderson for AJG, Palmar, near beach, Prov. Guayas, near

sea level, Aug. 1965; Hitchcock 21412 (US) epiphytic, be-

tween La Toma and Loja, Prov. Loja, 1923; Foster 2623 (US)

km 110-140 Ofia-Saraguro; Prov. Loja, ca. 2000 m, 4 Dec.

1948; Harling 6099 (US) San Pedro, near top of Rio Guayabal

river valley, Prov. Loja, 2200 m, 27 July 1959; Haxling
5988 (US) km 25 Loja-La Toma, epiphytic, Prov. Loja, 1900
m, 20 July 1959; AJG 845 (US) rocky face of stream cut,

not common, between Ofla and Anitonio de Cumbe, Prov. Loja,
2160 m, 12 March 1963; AJG 1127 (US) 2 km west of Catamayo,
Prov. Loja, 10 Aug. 1965; AJG 1129 (US) 2 km west of Cata-

mayo, Prov. Loja, 10 Aug. 1965; Fostexr 2589 (US) Portovelo,

Prov. El Oro, ca. 600 m, 29 Nov. 1948; Rauh, Hirsch E 371

(US) Giran-Paisaje, Prov. El Oro, 800 m, no date; Rauh,

Hirsch E 372 (US) epiphytic, Paisaje, Prov. El Oro, 800 m,
no date. '
NOTES: The degree of spreading of the spikes in this

variety of divaricata, T. latifolia is partially dependent

upon the time of collection. When in bud, the spikes are
all erect, see illustration. At anthesis or thereafter,

the spikes spread at nearly °20° to the main axis of the
inflorescence. The indumentum is variable and from observa-
tions of the specimens collected to date, there seems to be
a continuum from the coastal forms with densely gray, lepi-

dote inflorescences, to the Andean forms with moderatcely
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lepidote or nearly glabrous inflorescences. The strongly
lepidote form extends well up the Rio Chanchan valley and
is also near Portovelo in the Rio Grande valley.

Extremely variable in this species is the relative

-

length of the écape compared to the leaf—fosette. AJG 651,
a mature specimen from ca. 14 km south of Manglaralto on
the coast has its scape exposed about 20 cm beyond the
leaf-rosette. Also from the coastal area, near Colonche .
is AJG 856, a mature specimen with its short scape nearly
totally obscured by the leaf-rosette. The same variability
of scape-length occurs in the Andean representatives of the
variety; for example, AJG 1155 from the Province of Azuay,
with a very long scape and AJG 1105 from the Province of
Chimborazo with its scape much exceeded by the leaf-rosette.

In specimens from both the coast and the Andes the
holdfasts are well developed and usually have round or el-
liptic nodules which are probably insect'produced. They
are similar to the nodules found on the holdfasts of T.

disticha H. B. K. and are mentioned in the notes under

that species.
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50. TILLANDSIA QUERQOENSIS Gilmartin, spec. nov.

FIG. 35

A T. orbicularis L. B. Smith atque T. sceptriformis

Mez and Sodiro cul afinis, laminis foliorum triangulatis,
apicibus filifbrmibus; spicis paucioribus: éaulibus elon-
gatis differt.

PIANT 70 cm to 1 m tall including inflorescence, long
stenmed, growing in cluﬁps of several individuals, ter-
restrial; LEAVES 30~45 cm long, blades 2.0-2.5 cm wide,
narrowly triangular, densely, appressed-lepidote, apex
filiform, sheath ca. 10 cm long by 4.0-5.0 cm wide, dark
brown; SCAPE 5-6 mm in diameter, curved, exceeding leaf-
rosette; SCAPE-BRACTS 4.0-21.0 cm long by ca. 1.5 cm wide,
erect, imbricate, red; INFLORESCENCE 10724 cm long by 3.0-
4.0 cm wide at anthesis, bipinnate, lax below, dense above,
having 4 to 6 spikes, subglabrous; PRIMARY BRACTS 3.0-6.0
cm loné by ca. 1.6 cm wide, erect, red, elliptic, apex
acute to apiculate; SPIKES 5.5-7.0 cm long by ca. 1.5 cm
wide at antﬁesis, erect, ca. 1.0-2.0 cm apart, having 5 to
9 flowers per spike, stipe minimal to 1.5 cm long with 1
to 2 sterile bracts; FLORAL BRACTS ca. 2.5 cm long by 1.2
cm wide, imbricate, erect, elliptic-ovate, red, ecarinate
to slightly carinate, glabrous to moderately lepidote
without, moderately lepidote within, nerved, apex broadly
acute, coriaceous; SEPALS 1.7-2.2 cm long by ca. 6 mm wide,

elliptic, erect, pink, carinate, connate for l1l-5 mm, acute,
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strongly nerved, glabrous without, moderately lepidote
within; PETALS 3.0-3.5 cm long, stamens included by 2-3
mm, distance between flowers 4-~10 mm. |

MATERIAL EXAMINED: AJG 1102 (US, TYPE) terrestrial,
conrunon locally; steep, rocky slope, km lSRAﬁﬁato—Cuenca,
near pueblo of Quero, Prov. Tungurahua, ca. 2800 m, 8 Aug.
1$65; AJG 1101 (US) same as 1102, 8 Aug. 1965; Naundorff
s. n. (US) cultivated by Marnier-Lapostolle in France,
central Andes, wvalley of Azogues, Prov. Cahlar, 2500 m, no

date, probably 1966.

NOTES: T. gueroensis has been collected to date, only
in rather isolated areas. The TYPE is from an area south-
southeast of Ampbato in the Province of Tungurzhua. Quero
is in the extreme southern portion of the "hoya" Ambato.
This region is between the Cerros Cariguairazo which rise
to nearly 5000 m on the west and a ridge to the east which
rises to some 4000 m. It has also been collected from the
"hoya' Azogues.

Although the floral parts resemble somewhat those of

T. orbicularis L. B. Smith and T. sceptriformis Mez and

Sodiro, the plant as a whole does not appear very similar.
The leaf-form and indumentum resemble that of T. incarnata

H. B. K. Relative to T. incarnata, T. gueroensis has a

much larger inflorescence, much larger leaves, and the

sepals connate for only 1-5 mm.
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51. TILLANDSIA GAYI Baker, 18892 (Handbook Bromel.) p. 179:;

Smith, 1936, p. 561.

PLANT to ca. 65 cm tall with inflorescence; LEAVES
20-25 cm long, blade ca. 1.5 cm wide, silvegy gray-green,
narrowly triangular, involute toward apex, sheath 5.0-5.5
cm long by 3.0 cm wide, purple above, leaf surface covered
with dense, spreading silvery scales, at least 10 to 12
scales per mm2; SCAPE ca. 3 mm in diameter, probably erect:
SCAPE~-BRACTS 3.5-10.0 cm long by 1.5 cm wide, silvery gray-
green, erect with apices reflexed, imbricate below, scarcely
imbricate above; INFLORESCENCE 17 cm long by 9.0 cm in di-
ameter, pyramidal, glabrous except for primary bracts,
having 8 spikes; PRIMARY BRACTS 2.2-3.2 cm long by 1.1-1.2
cm wide, erect, long-ovate, lepidote; SPIKES 5.0-6.0 cm
ilong by 1.0 cm wide at anthesis, spreading at 30-40° angle
to axis, linear, having 6 to 8 flowers, distance between
spikes 1.2-2.0 cm, stipe ca. 1.5 cm long; usually with 1 to
2 sterile bracts; FLORAL BRACTS 1.3-1.5 cm long by 6-7 mm
wide, ovate, glabrous without, densely, finely and incon-
spicuously lepidote within, not imbricate at anthesis,
slightly carinate, apex acute, nerved, papery; SEPALS 1.2
cm long by 4 mm wide, ovate, glabrous without and within,
erect, acute, carinate posteriorly, connate posteriorly
for 4-6 mm, strongly nerved, papery in texture; 2ETALS
2.0 cm long by 4 mm wide, blades violet, stamens included

by ca. 4 mm, filaments strongly plicate, anthers ca. 53 mm
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long; OVARY 3 mm long by 2 mm in diameter, distance between

flowers 5-6 mm.

MATERIAL EXAMINED Gav s. n. {(®, TYPE; US, photo) Peru;

Teuschex 1834~56 cultivated in Montreal Bot. Gard. (US)
Cuenca, Prov. Azuay, 1956. ‘

PERU.
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52. TITI2IDSIA OROYENSIS Mez, 1919 (Fedde. Repert. Spec.

Nov.) p. 77; Mez, 1935, p. 537; Smith, 1936, p. 562.
PLANT 50 cm to 1 m tall, erect rosette; LEAVES 25-55

cm long, blade ca. 2.5 cm wide, narrowly triangular, densely
gray-white, moderately appressed iepidote; épex caudate;
sheath 9.0-12.0 cm long by 5.0-6.0 cm wide, elliptic;
SCAPE 4-5 mm in diameter, scarcely exceeding leaf-rosette,
erect; SCAPE-BRACTS 4.0-20.0 cm long by 1.5-2.0 cm wide,
erect with reflexed narrow apices, imbricate throughout;
INFLORESCENCE 20-50 cm long by 4.5-5.5 cm in diameter,
erect, red, bipinnate, moderately densely to slightly
lepidote, having ca. 17 spikes, ellipsoid to cylindric;
PRIMARY BRACTS mostly to 2.5 cm long, erect-spreading,
apex acute to caudate, red, lepidote; SPIKES 3.0-5.0 cm
long by 1.5-2.0 cm wide, erect, distance between spikes
1.5-3.0 cm, having 8 to 12 flowers, stipe minimal to 5 mm
long, no basal sterile bracts; FLORAL BRACTS 1.0-1.2 cm
long by ca. 7 mm wide, ovate, apex sharply acute, uni=-
carinate, papery, obviously nerved, moderately lepidote
without, densely brown-~lepidote within, scarcely imbricate,
erect-spreading, red; SEPALS 1.0-1.2 cm long by ca. 5 mm
wide, ovate-elliptic, acute, posteriorly connate to 5 mm
or equally subfree, red tipped, posteriorly carinate,
strongly nerved, glabrous without and within; PETALS to
1.5 cm long; OVARY 8-9 mm long by 2-3 mm in diameter,

stameas included in corolla by ca. 3 mm, not plicate or
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slightly so; stigma bérely exerted, distance between

flowers 4-~5 mm.

MATERIAL EXAMINED: Weberbauer 2523 (B, TYPE; US,

photo) Peru; Asplund 17712 (US) Hacienda Pizhin, Prov.
Azuay, ca. 2800 m, 23 Nov. 1l955. '

PERU.
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53. TILLANDSIA INCARNATA H. B. K., 1816 (Novae Genera et

Species, vol. 1, p. 291); Smith, 1957, pp. 137-138,
fig. 40.
FIG. 36
PLANT 15-75 cm long, growing in densé tangled masses,

outermost leaves shorter than others in rosette; LEAVES
7.0-24.0 cm long, blades 0.5-1.5 cm wide, narrowlwy tri-
angular, densely, obviously lepidote with moderately
spreading scales on »oth surfaces, apex filiform—acuminate;
SCAPE ca. 2 mm in diameter, curving; SCAPE-BRACTS 2.0-6.0
cm long, erect, imbricate throuchout, the lower with long
filifcrm blades, the upper acute to apiculate; INFLORES-
CENCE 4.5-10.0 cm long by ca. 1.5 cm wide at anthesis
usually simple or rarely digitate from a few spikes, hav-
ing 5 to 18 flowers per spike, exceeding leaf-rosette;
FLORAL BRACTS 2.1-2.6 cm long by ca. 0.& cm wide, erect,
imbricate, ovate to elliptic, apex acute; papery, ecarinate,
strongly nerved, lepidote without, slightly lepidote to sub-

glabrous within; SEPALS 1.4-1.6 cm long by ca. 5 mm wide,

0]

lliptic, acute, posteriorly comnnate for 1.0-1.2 cm, cari-
nate posteriorly, subcoriaceous, nerved, lepidote without,
glabrous to subglabrous within; PETALS 1.9-2.5 cm long,
erect, rose to red, stamens included; OVARY ca. 5 mm long
by 2 mm in diameter, stamens with filaments strongly plicate
usuwally; CAPSULE ca. 2.5 cm lgng, distance between Iflowers

5-6 mm.
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MATERIAL EXAMINED: Humboldt s. n. (US, photo of TYPE)
Ecuador; Couthouv s. n. (GH) "Quitensian Andes;" Hitchcock
21610 {US) between Ofa and Cuenca, Prov. Azuay, 2700-3300

m, 9-10 Sept. 1923; Asplund 17621 (US) epiphytic, Cuenca,

Prov. Azuay, 2600 m, 20 Sept. 1955; Giler 33 (Us), valley
of Rio Matadera, a few km west of Cuenca, epiphytic, Prov.

Azuay, 2500 m, Feb. 1945; Teuscher 2034-56 (US) near Cuenca,

cultivated Montreal Bot. Gard. Prov. Azuay, Dec. 1958; AJG
1107 (US) terrestrial, very common on cliffs, and steep
rocky—-loose dirt slopes, km 11 Cuenca-Loja, Prov. Azuay,
2600 m, 9 Aug. 1965; AJG 1161 (US) abundant on "capuli,"

1-3 m from ground, no water in tank, km 34 Cuenca-Guayaguil,
near village on cultivated land, Prov. Azuay, 2300 m, 13

Aug. 1965; Asplund 5999 (US) Chambo, on wall, Prov. Chim-
g P

borazo, 10 May 1929; Asplund 10443 (US) Ibarra, Prov.

Imbabura, 2225 m, 23 Jan. 1940; Acosta Solis 13360 (F) epi-

phytic on "guabo," Yaguarcocha, Prov. Imbabura, 15 Aug.

1949; Drew E~298 (US) terrestrial, small river 3 km north

of Atuntaqui, on dry slopes of gquebrada, Prov. Imbabura,

ca. 2000 m, 27 June 1944; Benoist 2632 (P) Curibaya, Prov.

Pichincha, 17 June 1930; Firmin 265 (US) valley of Guru-

bamba, Prov. Pichincha, 2800 m, 17 Oct. 1927; Aspliund 8741

(US) on wall, Pifo, Prov. Pichincha, 15 Sept. 1939; AJG
10385 (Us) terrestrial, on cliff, ashy soil, km 15 Quito-
Otavalo, Prov. Pichincha, 2700 m, 6 Aug. 1965; Accsta

Solis 13424 ({¥F) epiphytic on cedro, Quito, Prov. Pichincha.
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20 Aug. 1949; AJG 108¢ (US) Parque El Ejercito, Quito, very
common, Prov. Pichincha, ca. 2600 m, 6 Aug. 19264; Rinbach
78 (GH) "interandine highland," ca. 2800 m, 1932; Bencist

3712 (P) epiphytic on Acacia, near Guayllabamba, Prov.

Tungurahua, 16 Jan. 1931; Rimbach 121 (US’ near Riobamba,

Prov. Tungurahua, 2800 m, 1932; Lehmann 147 (US) Guaylla-

banmba, Prov. Tungurahua, 3000 m, Nov. 1880; Eitchcock 29705

{(US) terrestrial, dry slopes and cliffs, Ambato, Prov.

Tungurahua, 2600 m, 21 Sept. 1923; aAsplund 7782 (US) Patate,

on wall, Prov. Tungurahua, 2000 m, 22 July 1939; Asplund
8155 {(UGS) wvalley of Rio Pillaro, between Arbato and Pillaro,

on ¢liff, Prov. Tungurahua, 10 Aug. 1939; Acosta Solis 8633

{F) betwesn Ambato and Pishilata, epiphytic on cactus and
roc.s, Prov. Tungurahua, 2500-2680 m, 25 Oct. 1944; Acosta

Solis 9251 (Ff) between Guachi Bajo and Pishilata, Prov.

Tungurahua, 2400-2700 m, 1 Dec. 1944; Balls 7191 (US) "loose

recurving narrow leaves forming rosettes in great cushions
to several feet across, growing in dry sandy soil on steep
open, sunny slopes above Ambato, Prov. Tungurahua, 10 July

1939; Fagerland and Wibom 1007 (US) a little west of Ambato,

Prov. Tungurahua, Nov. 1952; AJG 1039 (US) epiphytic, 3 m
from ground, no water in tank, km 24 Ambato-Balios; Prov.
Tungurahua, 2400 m, 7 Aug. 1965; AJG 1087 epiphytic, 2-4 m
from ground, in pear orchard, km 23 Ambato-Banos, epiphytic
on low shrubs, Prov. Tungurahua, ca. 2400 m, 7 Aug. 1S65;

ACG 1090 {(US) km 24 ambato-Bafios, epiphytic on low shrubs,
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Prov. Tungufahua, ca. 2400 m, 7 Aug. 1985; AJG 1094 (US)
dry open country, terrestrial, km 45 Ambato-Banos, Prov.
Tungurahua, ca. 2000 m, 7 Aug. 1965.

COLOMBIA.

NOTES: The length of the plant may Qaéy from as short
as 15 cm to as tall as 75 cm including the well developed
stem in T. incarnata H. B. K. However, the inflorescence

rts, the leaf dimensions, and shape are much less variable.

o]
o

The altitudes at which this species has been collected to

Beouador are from ca. 2000 m to 3000 m. The stamens

e i

o))
U]
ot

8]

o

re included as is the stigma but often the anthers reach
the apices of the petal blades. Vegetative propagation

in its natural habitat is common. The above 32 specimens
barc witness to the abundance of T. incarnata in portions

of the northern and central Ecuadorian Andes.
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54 . TILLANDSIA CONFINIS L. B. Smith, 1953 (Phytologia vol.

4, no. 4) p. 218, pl. 2, figs. 5-7.

PLANT 30-45 cm tall by ca. 20 cm in diameter from an
erect rosette; LEAVES 20-35 cm long, blade narrowly tri-
angular, denseiy appressed lepidote below: éoon glabrous
above, apex attenuate, sheath 12-14 cm iong by 4.5-5.5 cm
wide, concolorous with blade below, dark purple above;
SCAPE ca. 3-4 mm in diameter, erect; SCAPE-BRACTS 8.0-15.0
cm long by ca. 2.3 cm wide, imbricate throughout, apex at-
tenuate, erect, sheath somewhat purple; INFLORESCENCE 10-
25 cm long by ca. 12 cm in diameter, bipinnate, lax, el-
livsoid, glabrous, red-yellow, with ca. 5 to 8 spikes;
PRIMARY BRACTS 3.0-5.5 cm long, apex caudate, erect, much
snorter than axillary spikes; SPIKES 4.5-11.0 cm long by
ca. 1.8 cm wide at anthesis, erect to spreading, ca. 0.5-
1.0 cm apart, having 3-11 flowers per spike, stipe 0.5-2.6
cm long, with 2 to 3 sterile bracts; FLORAL BRACTS 2.4-2.5
cm long by ca. 1.4 cm wide, carinate, apex sharply acute,
ovate, erect, inbricate, not nerved, lustrous, glabrous
without, lepidote within; SEPALS 2.1-2.2 cm long by 4-5 mm
wide, linear—-ovate, connate posteriorly for ca. 1.5 cm,

ex acutée, carinate, papery, strongly lepidote within,

o)
o]

slightly nerved; PETALS imperfectly known, stamens in-

-

luded by ca. 2-3 mm; CAPSULE ca. 3.0 cm long, distance

[¢]
)

between flowers 3-5 omm.

MATERIAL EXAMINED: Ferreyxra 1686 (USM, TYPE; U., photc
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andé fragments) Peru, Prov. Loreto, ca. 1500-1600 m; Grubb
et 2l. 94 (US) epiphytic ca. 6 m from ground, 15 km south-
southwest of Tena, Talab, Prov. Napo-Pastaza, ca. 600 m,

7 Sept. 1960; Espinosa 1039 (GH) Hacienda Horta-Nague

Prov. Loja, 3000-3400 m, 11 Oct. 1946.
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55. TITLANDSIA CONFERTIFLORA Andrd, 1888 (Enumeration

Bromél) p. 7; André, 1889, pp. 90-91, pl. 26 a.

PLANT 40-60 cm tall,.erect rosette; LEAVES 35-45 cm
long, blades 2.5-3.0 cm wide, narrowly triangular, densely
lepidote both éurfaces, apex filiform, shéath ca. 16 cm
iong by 7.0 cm wide, elliptic, dark brown; SCAPE ca. 9 mm

n diameter, erect, much shorter than leaf-rosette; SCAPE-

}J

BRACTS 10~17 cm long by ca. 2.8 cm wide, imbricate through-
cut, apex caudate; INFLORESCENCE 9.0-20.0 cm long by 6.5-
€.0 cm in diametexr, erect, red, having 6 to 12 spikes,
glabrous, cense, bipinnate; PRIMARY BRACTS 4.0-11.0 cm

ilong by ca. 2.2 cm wide, erect, red, ovate, apex caudate,
exceeding lower spikes; SPIKES 3.0-5.5 cm long by 1.5-2.5

cm wide at anthesis, erxect, red, ca. 1.0 cm apart, imbricate,
mostly obscuring rhachis, having 6 to & flowers per spike,
stipe minimal with up to 3 sterile bracts; FLORAL BRACTS

1.8-2.4 cm long by 1.7 cn wide, erect, inbricate, red-

@]

surple, ovate, glabrous without, lepidote within, lustrous,
apex acute, carinate, not nerved, corilaceous; SEPALS 2.0-
2.2 cm long by 5-6 mm wide, connate posteriorly f£for 1.5 cm,
acute, papery, carinate; PETALS ca. 2.8 cm long by 3-4 mm
wide at blade, violet, stamens included by 2-3 mm, distance
between flowers 3-4 mm.

MATERIAL EXAMINED: André 4475 (K, TYPE; US, photo)

Andes of Central Zcuador, possibly Prov. Chimborazo, 2500-

3000 m; Rzuh P 308 (US) Peru, Dept. Piura, 1200 m, Acg.




Acosta Solis 7895 (F) E1 Almendral,

Loja, 1800-2200 m, 16 April 1944.

RU.

tz

41k

near Catacocha,
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TILLANDSIA subgenus TILLANDSIA

|

rillandsia subgenus Tillandsia L. B. Smith, 1957 (Contii.

U.S. Nat. EHerb. vol. 33) p. 159.

Platystachvs Beer, 1857 (Bromeliaceen) p. 18, p. 80.

illandsia subgenus Platystachys Baker, 1887 (Handbook

=

Bromel.) pp. 212 and 236.
Leaf-blades narrowly triangular to subulate, rarely

ilinguliate. Leaf-sheaths usually dark-brown or red-brown,

r

NO

3

rurple. Petals mostly erect with inconspicuous blades.

Stvle elongate and two times or more the ovary length.

)}

tamens usually exceeding the petals; however in T.
s2cunda, the same plant may have some £lowers at anthesis
with the stamens exserted and other flowers also at an-

thesis with stamens included.

KEY TO THE ECUADCRIAN SPECIES OF TILLANDSIA

Subgenus Tillandsia

1. Leaf-blade less than 1.5 cm broad and £ili-
form to very narrowly triangular, inflores-
cence simple or bipinnate with spikes erect
(A)*, to spreading, plant not exceeding 45
cm in height.

2. Leaf-sheaths forming a pseudobulb at plant

base (B).

Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular keyv.
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3. Floral bracts 1.2-1.5 cm long, leaves 2.0-

400 cm long. « .+ . . - . 3 l. T. bulbosa.

3. Floral bracts 2.0-2.6 com long, leaves 6.0-

12,0 em long. . . . . . . : 2. T. pruingsa.

2. Leaf-sheaths NOT forming a pseudobulb at
plant base (BB). .

4. Inflorescence dense, bipinnate (C),
spikes less than 5.0 cm loné, floral
bracts NOT more than 5 mm distant.

5. Floral bracts 1.0-1.2 cm long, leaf-
sheaths pale or if darker than blade,

then not ferrugineous.

. - - - - - - - [

: 3. T. floribunda.

5. Floral bracts at least 2.0 c¢m long,

leaf-sheaths ferrugineous. . .

e e e e e e e e e e .t 4. T. Juncea.

4. Inflorescence lax, digitate to subdigi-
tate (CC), spikes 4.0-8.0 cm long, floxal
bracts 0.7-1.0 cm distant.

6. Spikes with stipe minimal to 1.5 cm

- long, sterile bracts absent (D). . . .

c « + + o« + o+ « 3 (B. T. straminea).¥

The description for T. straminea is found under the

subgenus, Phytarrhiza, species number 8. It is keyed out

here as well for the user's conveniénce.
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6. Spikes with stipe conspicuocus, 3.0-5.0 cm

long with several sterile bracts (DD).

/7 7. Leaf-sheaths pale, floral bracts glabrous
7
e e e e e e e e e e oz 5. m flagellata.
L7 > 2 .
7 7. Leaf-sheaths dark, floral bracts lepidote.
7 ‘
0l
\?9 ' 8. Capsules ca. 4.5 cm long, floral bracts
KK” ca. 3.5 cm 1OoNg. v« ¢ o o o o o o o o o
55
: (4. Vriesea perezizna var. wm»ereziana) .¥
?7?7 8. Capsules to 3.5 cm long, florazl bracts
v
4 ca. 2.5 cm 1OoNG. -« ¢ 4 4 e e e e e e e .

: (5. Vriesea pereziana wvar. canescens).¥

l. Leaf-blades more than 1.5 cm brcad oxr if less,
then inflorescence bipinnate with spikes oxr
= branches spreading, NOT erect, plant from
25 ecm to 3 m.tali.
9. Fiowers tending to be in a single row
(secund) in whole ox in part (8), plant
1-3 m tall, leaf-blades lingulate or at
. least 3.0 cm broad if triangular.
10. Branches of inflorescence 4C-90 cm

long, distance between flowers 1.5-

= . 2.0 cm, stamens consistently and ob-

viocusly exserted (F). . .: 6. T. mima.

.‘N

see key to Ecuadorian Vrigsez, taxa aumbers 4 and 5.
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10. Branches of inflorescence 1l0-35 cm long,

distance between flowers to 1.5 cm, sta-
nens now exserted, now included (FF).
1ll. Leaf-blades ca. 9.0~10.0 cm wide, branch
| stipe 3.0-4.0 cm long witﬂ up to one
sterile bract, sepals obovate. . . . .
e e e e e e e e e e ez 7. 2. cucullata.
11 . Lezf-blades ca. 4.0-6.0 cm wide, branch
stipe to 13 cm long with 2-3 sterile
bracts oxr more, sepals elliptic. . . .
e o & c e« e+ 4 o e « &« . : 8. T. gsecunda.
Flowers in two distinct rows (NOT secund)

-

(2

i

}, »lant not more than 1 m tall, leaves

|

narrowly triangular, blades usually less
than 3.0 cm broad, if slightly more, then
blade-apex long-actenuate to caudate.
12. Inflorescence with spikes spreading,
laxly disposed, main rhachis exposed,
. olant to 40 cm tall, floral bracts to
2.2 cm long, leaf-sheaths clive or light
brcwn, petals wviolet, to 3.5 cm long. .

c + + e« e« « « « < = 9. 2. valenzueslana.

12. Inflorescence with spikes erect, obscur-
ing rhachis, plant to 1 m tzll, f£floral
racts at least 2.5 cm long/ rLzaf~

sheaths dark red-brown, pétals green,



k19

to 7.0 cm long.
13. Floral bracts to 3.5 cm long, nerved, in-
florescence glabrous, often bright orange.
14. Sepals 1.8-2.0 cm long, leaf-blades 4.5-
| 7.0 cm wide, petals 3.5;4:0 cm Long. . .

: {Vriesea tequendamae).¥

14. Sepals 2.5-3.0 cm long, leaf-blades ca.

4.5 cm wide, petals 4.5-6.0 cm long. . .

e e & e e + e e = e + & 3 10 T, cvonea.

13. Floral bracts 4.0 cm long or more, inflo-
rescence glabrous or lepidote, NOT bright
range.
15. Spike width 1.2-1.5 cm at anthesis,

floral bracts densely lepidote. . . . .

: 1i. T. cernua.

15. Spike width 3.0-3.5 cm at anthesis,
floral bracts only lepidote toward
bract-apex or completely glabrous. . .

: 12. T. spathacea.

to Ectadorian Vriesea, species aumber 9.
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1. TXLLANDSTA BULBOSA Hooker, 1826 (Exotic. Fiora) pl.

173; Smith, 1951, pp. 463-464, fig. 51; Smith, 1957,
rR. 172-173.

PLANT usually 12~15 cm tall, growing in clumps of
many iadividuals, leaf-sheaths forming = pséﬁoobuLD-
LEAVES 2.0-40.0 cm long, blades 2-7 mm wide, subulate,
cense-spreading-lepidote, outermost leaves of rosette
snorter than those within rosette, spreading, sheath 1.5-
5.0 cm long; SCAPE ca. 13 cm long incliuding inflorescence,
ca. 1 mm in diameter, erect; SCAPE-BRACTS ca. 3.0-8.0 cm,
Imoricate and foliaceous throughout; INFLORESCENCE 4.0-
7.0 cm long by ca. 4.0 cm wide, simple or bipinnate with

-

pvikes, red, lepidote; SPIKES 3.0-%.0 cm long by 1.1-

Fh

1)
-t
<
(]

1.2 om wicde, spreading, elliptic; FLORAL BRACTS 1.2-1.5 cm
lorg by ca. 6 mm wide, imbricate, densely lepidote without,
mocderately lepidote within, ecarinate, very slightly
nerved, apex acute, subcoriaceous, ovate} SERALS 1.0-1.3
cm long by ca. 3 mm wide, erect, okovate, lepidote without
ana within, scarcely nerved, broadly acute to obtuse;
PETALS ca. 3.5 ca long by 3 mun wide, erect, blades violet;
CAPSULES to 4.0 cm long, exserted stigma greatly exceseding
stamens, both exserted, distance between flowers 3-4 mm.
MATERIAL EXAMINED: AJG 599 (US) just west of San

5' N, less than

|

Lorenzce airstrip, Prov. Esmeraldas, 1°

n
O
\¢
k. 4
0]
ti
1]
I..J
(]
6}
o
[

SXASIL, COLCHMBIA, MEXKICO, WEST INDIES.
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2. mTITATISCIL PRUINNSE Swartz, 1797 (Flora Ind. Occid.

vol. 1) »n. 594; Smith, 1931, »p. 458-460; Smith, 1957,

PLANT 8-15 cm tall with inflorescence, base of leaf-
rosette in form of pseudobullb up to 4.0 cm long; LERVES

-

6.0-12.0 cm long, bizdes 2-5 mn wide, densely cinereous—

G
L
'.
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spreading course scales,

ileaf~blzdes subulate, apices filiform to acuminate, con-

¢
O
by
1
[§]
&)
H
[0

ccucved, sheaths 2.0-4.0 cm long, orbicular,
conusplcuous, dark brown; SCAPE up to 8.0-9.0 cm long with
infiorascence, 1-2 mm in diameter; SCAPRPIE-BRACTS foliaceous

and imbricace throughout; INFLORESCENCE 2.5-6.5 cm long by

2.2 cm in cdiameter, usually sinpie, may be bipianate with

ol

1P to 3 spikes, each spike having up to 15 flowers; FLORAL
BRACTS ca. 2.0-2.6 cm long by 1.5 cm wide, ovate, slightly
nerved, imbricate, densely lepidote without and within,
apex acute, carinate toward apex, pink af anthesis; SEPALS
1.3-1.9 cm long by & mm wide, ereci, obovate, glabrous
without, moderately lepidote within, carinate, broadly
acute, united posteriorly for 3-6 mm; PETALS ca. 3.0 cm
long, violet; CAPSULES 2.0~5.5 cm long, distance between
flowers 3-~4 mn.

MATERIAL EXAMINED: Hitchcock 21259 (US) Portovelo,

Gold Mine neaxr Zaruma, Prov. ELlL Oro, 600-1000 m, 30 Aug. -
1l Sept. 19z3.

BRASIL, COLOMBIA, CUs3A, scuthern FLORIDA, MEXICO.
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TILLANDSIA FLCRIBUNDA H. B. K., 1815 (Nova Genera et

(
.

Species, vol. 1) p. 292; Smith, 1926, pp. 549-550.
PLANT ca. 20 cm tall, occasionally to 40 cm, by ca.
25 om wide, with well-developed rosette, epiphytic, growing
in cluaps of mény iﬁdividuals; LEAVES ca.‘26 cm long,
Liades 4~5 na wide, gray-green, nRuUmMerous, VEery nNarrowly
lar, apex long-attenuate, erect to spreading:;

SCAPZ cz2. 21 cm long with inflorescence by 2-3 mm in di-
ameter, erect, egualing or siightly exceeding leaves;
SCLPE-BRACTS ca. 6.0-11.0 cm long by 7-2 mm wide, erect,
blades filiform; INFLORESCENCE ca. 3.5 cm long by 1.0-2.0
crm in diameter, erect, bpipinnate, f£labellate, dense, pink,
‘labrous; PRIMARY BRACTS 1.4-1.5 cm long by 8-9 mm wide,
ract, shorter than spikes, pink; SPIXKES 2.0-2.5 cm long,
tic, erect, 2-4 per inrflorescence; FLORAL BRACTS 1.0-
1.2 cm long by 6-7 mm wide, ovate, erect, imbiricate, apex
acute, siightly carinate, strongly nerved; SEPALS 0.9-1.0
cr long by 4 mm wide, erect, carinate, posteriorly united
for ca. 3 mm, acute, not nerved, glabrous; PETALS ca. 2.0
cm long, viclet; STAMENS barely included to exserted;
CAPSULIS ca. 2.7 cm long, distance between flowers 2-3 mm,
in flower around Auvgust.

MATERIAL EXAMINED: Hitchcock 21360 (US) epirhytic,

baetween =1 Tambo and La Toma, Prov. Loja, 1600-2200 m,

June 1866; Penland and Sumnmers 1206 {(CH) nezr Chinche,

setween San Peqro and Zaruma, Prov. Loda, 2500 m, 1 Aug.
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1929; Rose and Rose 22424 (US) near Huilgra, on Haclenda de

Licay, Prov. Chimborazo, 1500-2000 m, 28 Aug. 1918; Asplund

7734 {(US) between Huigra and Naranjapata, stony slope,
LJ

Prov. Chlamkorazo, ca. 230 m, 30 July 1939; Camp E=3115

gra, scrupby area,

l.l

(US, Calion oL Rio Chanchan near HEu

|

Prov. Chimborazo, L40C-16C0 m, 19435; Zempo H-38690 (US)

- . - - - . - s . . - - )
Czizon ©of RKio Cnancaan, petween Naranjapata to opelow Hulgra,

Prov. Chimborazo, 700-1400 m, 19 June 1945.

ey e
Qﬁ—RV.
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4. TTITANDSTA JUNCEA {(Rulz and Pavon; Poir., 1817 ({(Lam.

Zncycl. Supple. wol. 5, p. 309; Smith, 1857, pp. 164-
166, fig. 47.

PLANT 20-40 cm tall, usually with scaly rhizcmes,
crowing in clumps; LEAVES 15-34 cm long, Elédes 2-3 mm
wide, f£iliform, densely lepidote, sheaths ca. 2.0 cm long
wy 1.3 cm wide, reddish-brown, conspicuous; SCAPZ 17-3¢G
¢ iong with inflorescence, 3-4 mm in diameter, erect:
SCAPE-ERACDHS ca. 4.0-12.0 cn long by 1.0 cm wide, densely
imbricate throughout, foliaceous, erect; INFLORESCENC
3.5~7.5 cm long by 3.0-10.0 cm wide, bipinnate, dense,

uzlily with erect spikes, occasionally simple with single

c
U]
S:x

wolystichously flowered spike; SRIXKES to 4.0 cm long:;
PLCOCRAL BRACZTS ca. 2.5 om long by 1.5 cm wide, broadly
cvate, inbricate, carinate, in distichously flowered spikes,
‘enzely lepidote without, glabrous within:; SEPALS 1.5-2.0
cm long, posteriorly connate for ca. 2/3 sepal length,
¢labirous or sparsely lepidote without; PETALS to ca. 4.0
cii long, violet; CAPSULES 2.5-3.5 cm long, distance be-
tween flowers 5-8 wm.

MATERIAL EXAMINED: Raun, Eirsch E 377 (US) Arenillas,

Prov. El Oro, ca. 200 m, 26 Sept. 1857.
BCOLIVIA, CIENTRAL AMERICA, COLOMBIA, CUBA, FLORIDA,

HEXICO, PLRT.
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5. TINLAYDSIA PLACTLIATA L. B. Saith, 1558 (Phytologia

o

vol. 6, no. J) mp. 258-259, pl. 1, figs. 9, 10.

PLAIT 30-35 cm tall; LEAVES 30-35 cm long by 1.2-1.5
cm wide, blade triangular, apex filiform-attenuate, in-

volute, densely lepidote; SCAPE ca. 28 cm long with inflo-

regceandta, ca. 3 mm in diameter, erect or suberact; SCAPE-

N

D

O
I

25.0 cm long by 2.0 cm wicde with contorted

]

lingar blades, inbricate; INFLORESCENCE ca. 14-~15 cm long

2

by €.0-7.0 cm in diameter, ercect, bipinnate, subdigitate,
with ca. 7 spikes, glabrous; PRIMARY BRACTS ca. 2.2 cm
long, apex acute, erect; SPIKES 4.0-7.0 cm long DY ca.

1.3 cm wide, divercent to Spreading from a long slender,

t stipe; FLCORAL BRACTS 2.2-2.4 cm long by 8-9 mm wide,

cvate, erect, imbricate, ecarinate, papery, apex acute,

=
glabrous without and within; SEPALS 1.6-1.8 cm long by
ca. 5 mm wide, erect, oblong-elliptic, apex obtuse, not
nerved, free, glabrous without and within; CARSULE 3.2

3.5 cm loncg, distance etween flowers 6-8 mm.

MATERTAL EXAMINED: Zitchcock 21245 {US, TYPE) Gold

nine near Zarume, Portovelo, Prov. E1 Cro, 600-1000 m, 30

Aug. = 1 Sept. 1S23.
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6. TILLANTSIA MIMA L. B. Suith, 1945 {Caldasia vol. 3) p.

244, fig.; Smith, 1957, pw. 160-161, fig. 45.

DLANT ca. 3 m tall; LEAVES ca. 70 cm long, blades
5.0-6.0 cm wide, lingulate to triangular, wpex attenuate,
Sensely, minuately lepidote; SCAPE ca. 3 m;tail with in-
Florascence, 1.5-2.0 cm in diameter; SCARZ-SRACTS erect,
Iolizceous, imbricate; INFLORESCENCE prokabiry about 2 m
long oy 8C cam in diameter, erect, trivinnate, lax, gle-—

Lrovs; PRINARY BRACTS shorter than sterile bases of branches:

i
[e]

SIANCESS 40-S0 cm long, spreading at neariy right angles
with madin axis; tertiary branches 12-20 com loang with 6-10
filowers except for terminal branch with ca. 36 flowers,
often tending to e in single row, f£lowers with pedicels
£-5 mm long, distance ketween primary branches at least

6.0 cm; stipe of tertizxy branches to 18 cm long with 2-3
sterile bracts; FLORAL BRACTS 2.0-2.5 cm iong by 1.0-1.5

cm wide, erect to spreading, vate, ecarinate, asaex acute,
strongly nerved, creen and purple, barely imbricats; SEPALS
2.0-2.4 cm long by ca. 1.0 cm wide, elliptic, brcadly acute,
strongly nerved, glabrous, free; PETALS to 3.5 cm»long,
Diuve-violst, stamens and stigma much exserted; CA2SUL:
£.5=-5.0 cn long by 1.0-1.5 cm in diameter, distance be-
tween Zlowers 1.5-2,0 cn,

METZRIAL EXAMINED: Hitchcoek 21218 {(US) Pcrteocvelo,

s -

c¢ola mine near Zaruma, 2rov. EL Oro, 600-1000 w, 30 Auvc. -
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COLOMBIA.
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Phytologia vol.

TILLANDSYA CUCULLATA L. B. Smith, 1958
6, no. 4) pp. 193-194, pl. 1, £igs. 3, 4.
PLANT ca. 2 m tall by estimated 1 m in diameter;
LZAVES ca. 65 cm long, blades 9.0-10.0 cm wide, pale ¢green,
iingulate, &pex acute to apiculate, subgl ab_ou sheath,
0 cm long by 13 em wide, conspicuous, < brown,
2 m long by 16 cm in diameter,
lax; PRIMARY BRACTS 5.0-5.5 cm
2, apex acute to
-4.0

ca. 2
INFLORESCENCE ca.
hipinnate,
ading,
5 cm long by 3.5

O ;]

glLabrous,
14-18

flowers 10 to 12 per

5 cm apart,

ca. 3.
this just

long
long by 2.3

cm oL
2.5-3.
labrous

stige 3.0~4.0

the f£irst
FLORAT,

ceous, ovary

tance from axis;
iliptic,
coria
SEBALS
ob-

ithin, apex acute
erect but scarcely imbricate;
obov

ate,

cra wide,
pidote wi
13 b

cm wide, erect,

rvad,
1.4

2
v

corizceous,
PETAL

cour
2.3 oo long by ca.
strongly nerved,
ree, gr
purple; OVARY

ecarin
densely punctul
scarcealy
stamens often incliucded by 2-3
1.2 cm, in £lower aroun

Lil,

with
cm long by & mm wide,
- -
ca.

cm long by 6-7 mn wide
ween fLlowers

Z o
e D&Y
TYPZ) epiphvt

(Ts,

Tix

mny;
June-Augusc.
AL EXANMTNED: Cau
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"leaves in massive rosette, notably pale green, not mottlied,'

-3 km nortih of Sevilila de Oro, Prov. Azuzy, 2800-3100 m,

27 July - 12 Aug. 1945.

NOT28S: This species has apparently been coliacted

-

cnly one time and nay be restricted in its distribution to
und Sevillia de Oro. Certainly for such a con-—-

LAC Lrea ardo

to have been missed from ocher sites where

-1
O]
o

sicuous plan

collectors nave worked seems unlikely.
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TTLLANDIIA SECUNDA H. B. K., 1816 (Nova Species et

w
.

Genera vol. 1) . 294,

FIG. 64
PLANT ca. 120 cm tall by ca. 75 cm in diamceter;

LLISTE3 ci. 50 cm long, dDlades 4.0~6.0 cm wide, triangular,

ca. 110 cm long with inflio-

©
:
¢
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i
]
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rescenca; SCAPI-ERACTS 12-30 cm long, imbricate, erect to

$oreading; INFLORSSCENCE ca. 50 cm long with ca. 20 spike

bipinnate, main rhachis dark red; PRIMARY BRACTS 3.0-8.0

cUL long, apex acute; SPIXES 1Z-35 cm long by 1.5-2.0 cm
i

viide at anthesis euxcliusive of vpetals, spreading out at

nearly right angles witnn mein axis, stipe 7-13 cm long
yvith usually 2 or more sterile bracts; FLORAL BRACTS 2.7-
3.0 cm long by ca. 1.9 cm wide, erect to spreading turning

esis, ecarinate, nerved, apex acute and

/43
(‘:\
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O
o
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o
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0

wwisted cul exposing calvx, not imbricate; SEPALS ca.
2.7 cm long, nerved, ecarinate, egually éhort connate;
PRTALS ca. 4.5 cm long, with stamens exserted or nots;
CAPSULZS ca. 3.5 cm long, distance bHetween flowers ca.

1.0 cm, in flower arouxd Septenber.
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nart (CH) Rio Pilsque, Prov. Pichincha, June 187&; Asrlun

C feeen - 7 . .
2154 {U8; wvalley of Rio Pillaro betwesen aAmbato aand Pillarc,

cn c¢liffs, Prov. Tunguranua, Aug. 1939; Fagerlind and Tibcon

.
just west of Axbato, valley of Rio Anbatdo, Prov.
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Tungurahuea, 2 Nov. 1952; Rauh, Hirsch =244 {US]

Prov. (?), 3400 m, 7 Sept. 1954; Zcosta Solis 14872 (F)

Drov. imbabura; Acostn Solis 14874 (F) Pé&mé&n, Prov.
Irlsabura, ca. 2000-~1700 m; AJE 10E3 (US) km 32 Quito-
Jtavaio, Prov. Picnincha, 7 Aug. 1S AJG 1082 km 32

ouitc-Ctavalo, Prov. Pichincha, 7 Aug. 1965; A~G 10S1 (TUs)
Larrancdo, terrestrial, moderately comnon, association with
grasses, composites and ILricaceae, km 38 Ambato-za

Zrov. Tungurzhua, 2300 m, 7 Aug. 1S65; AJE 1082 {US) mcd-

2lyv commcn, km 38 Anbato-Bahos, terrestrial, Prov.

Tenguranuva, 2300 m, 7 Aug. 1965; AJG 1lL537 (U8) mcolerately

i‘J
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coiinen, terraestrial, dry grassy s

Drov. Azuay, 2100 m, 12 Aug. 1963; Acosta Solis &233 (F)

Zorest ¢of BI 0Oiiveo, Frov. Bolivar, ca. 2800 m, 7 Oct.

S&3; hoosta Solis 6848 (F) Pucaré de Teliwbela, Prov.

Zolivar, 2800-3000 m, 18 Nowv. L943.

)]

zrs secund, in othewxs wvary few spikes have secund fiowers.

ome have secund dispgosition in »Hud, othexrs do not. Speci-

the stamens exserted with the stigma not at all exserted,
while vpon the same specimen are flowers with the stigma

axserted znd the stamens included within the corolla.



A VALZNZUTLIANA A. Rich., 18530 (Sagra, Hist.

Cuka, vol. 11} p. 267; Smith, 1957, pp. 168-169.

PLANT ca. 25~40 cm tall, epiphytic; LEAVES 30-40 cm

long, wlades 1.0-2.5 om wide, outermost much shorter, wvexry
marrowlivy triangular, f£iliforam avices, densely appressed-
~osidoce, sheath 3.0-5.5 cm long by 3.0-4.0 cm wide, ovate,
Llght brown; SCARE 23-38 cm long with inflorescence, 5-7
Tm oin dlzmeter, curved; SCARPE-BRACTS 10-11 cm long, erect
Cing, dimbricate, pink or red when living, feding
To Slivaceous; INTLORESCENCE ca. 17-21 cm long by 10 cm in
Glametter, bivinnate, Llax, with 9-14 spikes, lepidote:

DRIARY ERACTS 2.0-5.0 cm long by ca. 1.2 cm wicde, with

long f£iliform blade, spireading, sheaths much shorter than
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ng spikes; SPIKES 5.5-20.0 cm
~ong by 1.1-1.2 cm wide, exclusive of petals or capsules,
spreading, naving 6 to 17 flowers, stipe'erect,Z.S—S.O cm

o BRACTS ca. 2.0 om long by 8 mm wide, coria-
cecus, nerved, subglabrous, pink or red, apex acute,

erect to suverect, imbricate but exposing spike-rhnachis;
SEZRALS 1.4-1.7 cm long by 4 mm wide, agex acute, green,
wink tigped, glabrous, subfree; PITALS ca. 3.0 cm loag,

violet; OVARY ca. 8 mm long by 2 w1 in diameter.

T e
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e e . P - ~ T R = - " -
Lo LGS, Ca. LI o, XXOovVv. T.._AO_,c;, Z150 o, 24 Teh. 19G3;



1IG 857 {US) epiphytic, 20-40 km east of

cuavas, ca. 200 m, 18 Aug. 1963; LJG 858

Prov. Manabi, ca. 400 m, 8 Sept. 1963;

. .

e PP =
lerise moncecrioti,

epiphytic, moderately com-

£02 (US) Cerro Montecristi,

n, Prov. Manzbi, 350 m, 10 Aug. 15%62.

SOLIVIA, CENTRAL AMERICA, CCLOMBIA, PLORIDA, MEXNICO,

rem o o e

ATt bl
SNEZCELA .
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and Sodiro, 1904 (Bull. Herb.

4y o. 1128; Mez, 1935, p. 4Z3.

e . e Yalr [ TR T v de e TR -
ioaves: SCAPE-BRACTS Lnoricate thiouchoul; INFLC.ESCEXNCE

25-2C0 cn loxg by 3.5-5.5 cm in diameter, bipiancte, dense,
curving to erect, narrowly cylindric; PRIMARY BRACTS to

.5 cm long, mostly as long as or longer than spikes;

SEILES 5.0-8.0 am long by 2.0-2.2 <m wide at anthesis,

P S - - —
g—slliptlce, erect, imori-

1

cs. 1.8 cm o wide, carinate, ova
cize, scarcely nerved, giabrous without and withia, apex
red; 3SEZLLS ca. 2.5-32.0 cm long, elliptic, broadly acute,

noct nerved, Ifrcee; PETALS 4.5-6.0 cm long, green, erect,

rellewv Nanegal, Prov. Pichincha:; AJE 1285 (US) terrestrial,

orest, km 85 Curenca-CGuayaguil, common, Prov. Cahar,

NOTES: Contrzxy to Mez's (1935) description, the

sepal.s are 2.5-3.0 cm long, not 2.3 cmn long.
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1. BIUULEMTITE OCTURIUA L. B. Smith, 1956 (Phytologiaz vol.

~-3.

|

£ . ay - 7 % - e
5, no. 9; . 401, »i. L, fics.

DIANT 60-30 cm tall by £40-50 cm in diameter, epi-

shviic oxr terrestrizl, growing in cliuaps: LEAVES 20-45 cm

~Sy, wlilades 2.5-2.5 cm wide, narrowly triangular, grav-

~

{.zmcter, erect, excesded by leaf-rosette; SCAPE-IRACTS

7.C~22.0 cm long, erect, imbricate throughout, apex cau-

catay; INFLORESCENCE 20-25 cm long by 4.0-6.0 cm in diam-

cm wide at anthesis exclilusive of petals, haviag 6 to 10

e, erect, stipe 0.7-1.5 cm long with 1 or

se, crect, ellintic-ovate, sligntly lcoscely white-

T mem - - . B, PP .- A . P o . - LS S —~~T
LEDIL0TE Wllalul, CLalous woitaln, linear-acuce , = fulkla QLG Ly
[, ~ e P PR - T = -
nEINVEQ, BCsLerlocsly carinace, papsryr; PILLLE ca. 6.5 <o
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ofzen incluied by ca. 1-2 mm; CVARY 3-9 mm

-5 om an dizmcter, discance between flowrers 0.8-

-~

. e Y Rt STACSR R AmAnmtTEeN RIS / N - ST
METERIAL EXALINED: Foscexr 2721 (Jo , TYPL,

5 !28) in bud,

Aoeay, ca. 42000 m, 3 Dec. 1943; LJE 109

X4

. - e e -~ -~ - - - ~'.- D — S - 77 q-' . -, f— - - [~
LolrEnes, commor., tank aearly filled with water, mm 48,

it ato-Baos, Prov. Tungurahva, 20006 m, 7 Aug., 1465,
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2.0 TUTTAVRSEIN SRPATHRACHA Mez and Sodiro, 1904 {(Bull. Heri.

Tolss. sevies 2, vol. 4 p. 1129; Mez, 1935, p. 483.

TIAWND ca. 1 m tall; LEAVES 40-50 cm long, blades 4.0-
5.0 em wide, narrowly triangular, densely grav-leoldcte,
sllcntly Znvoliute, shieath ca. 16-17 cm lonyg by 10 cm wide,

darx rcoddish brown, broadly ovate, consplcucus; SCAPE ca.

Slaneter, biminnate, dense, cylindric; PRIMARY BRACTS 10-

iZ 2 long by 4£.0-4.5 cm wide, erect, imbricate, apex
acute; SPIXKZS 10-i2 cm long by 3.0-3.5 cm wide, erect,

ca. $ per inflorescence, having 6 to 7 flowers per spike;
TLORAL BRECTS 5.0-5.5 cm lory, apex acute, erect, sub-
hitly nerved, carinate, coriaceous, lepi-

cote toward anex of bract; SEPALS ca. 5.0 cm long, acute,

0
UU
N
0
Y
1]

G

o
0
8

agtzlly subfree; PETALS cxceeding sepal
distance detireen £fliowers 0.S-1.5 cm.

METARIAL EXAMINED: Scdiro 1Sc (B, IVWRE; US, photo)

near crater 2ululahua, north of Quito, Prov. 2ichincha,

1E895(2) .

Q
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VRIESEA
VRIESEA Lindley, 1843 (Bot. Reg. vol. 29)‘p. 10, as
"Vriesia."

Thecophyllum emend. sensu Mez, 1903 (Bull. Herb. Boiss.

-

3

series 2, no. 3) p. 131, non André, 1889.

Leaves  lingulate or narrowly triangular, inflorescence
simple, bipinnate or digitate, floral bracts conspicuous,
enfolding or concealing flower bases, petals free, white,
green or violet when alive, with two basal nectar scales
on inner surface of petals; style elongate, stigma and

stamens slightly included to exserted.

KEY TO THE ECUADORIAN SPECIES OF VRIESEA
j//“ l. Leaf-blades triangular, densely, obviously
N lepidote, apices attenuate to filiform (A)*.
2. Inflorescence lax, bipinnate or digitate,
occasionally simple, spikes or branches
elongate (B), spikes NOT exceeding 2.8
c¢m in width at anthesis, or inflorescence

simple and ca. 8 mm wide with few flowers.

B 3. Inflorescence simple, spikes ca. 8 mm
wide, plant with well-developed stolons,

growing in large connected masses. . . .

e e e o e o o = e » e 3 1. V. espinosae.

Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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3. Inflorescence compound or if simple, spikes
ca. 2.0 cm wide, vplant stolonless.
4. Leaves 40-70 cm long, plant to 1 m tall,

scape excecding leaf-rosette, inflores-

\ -

cence erect to ascending. . . . . . . . .

: 2. V. hitchcockiana.

4. Leaves 15-60 cm long, plant to 60 cm tall,
scape much shorter than or equaling leaf-
rosette, inflorescence nodding to recurved.

5. Floral bracts 3.5-4.5 cm long, inflores-
cence of 3 to 6 digitate spikes (C).
6. Scape-bracts NOT with filiform apices,
scape obscured by leaf-rosette, sepals
narrowly rounded, capsule to 3.0 cm long

: 3. V. patula.

6. Scape-bracts with filiform apices, scape
NOT obscured by leaf—rbsette, sepals
acute.

7. Capsules to 3.5 cm long, floral bracts

to 3.5 cm long, leaves and floral bracts

only slightly lepidote. . . . . . . . .

« e « < 3 4. V. perezizna var. pereziana.

7. Capsules 4.0-5.0 cm long, floral bracts

ca. 2.5 cm long, leaves and fioral

bracts densely lepidote. . . . . . . . .

.« « +« « : 5. V. perezlara var. canesgens.
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~A 5. Floral bracts 1.2-1.7 cm long, inflores-

:/\/\.\‘f]' . , N

/;/A\\J, } cence blplnnaﬁe (cc)., with ca. 15 spikes
/ L/qu oY more. . . . . . . . 3 6. V. heteranda.

=

2. Infiorescence Gense, often fascicular (BB),

i -

/7
CC or simple, flowers and spikes erect.
€. Inflorescence simple.
i 9. Inflorescence 15-320 cm long and 4.0-5.0
8 cm wide, having ca. 25 flowers. . . . .

<§§::¢ . - = 7. V. barclavana var. barclsyana.

- 9. Inflorescence 6.0-12.0 cm long and 3.0-

3.5 cm wide, having up to 17 flowers. .
-

e « « « . : 8. V. barclayana var. minor.

8. Inflorescence compound.

—

. 10. Primary bracts orbicular (D), apices
rounded, or apiculate, at least the
lower spikes obscured at anthesis. . .
e e e« e e « « -« = 9. V. teguendamae.
\ 10. Primary bracts ovate to triangular
)
53D (DD) , apices acute—attenuate, spikes

exposed in part throughout infiores-
cence.

i1l. Leaves 40-70 cm long, inflorescence
erect at anthesisz, usually 20 cm long

or more. . . . . = 1lO0. V. cylindrica.

ll. Leaves to 35 cm long or if longer,

then petals with crenuiate margins,
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inflorescence curving at anthesis, 8-16
cnm long or tripinnate and to 45 cm long.
12, Inflorescence to 2.5 cm in diameter,
plant ca. 25 cm tall, leaves about equal-
ing inflorescence. . . ; ; 1l. V. fragans.
i2. Inflorescence 3.0-9.0C cm in diameter,
plant 30-90 cm tall, leaves exceeded by
inflorescence.
13. Floral bracts to 1.2 cm long, inflores-
cence trisinnate, branches with spikes
in fan-like fascicles. v « v v o o . .

: 12. V. apvendiculata.

- - - - - - - - - -

13. Ploral bracts 3.0-6.0 cm long, spikes
all erect and adpressed to rhachis.

14. Floral bractcs 4.0-4.5 cm long, sepals

K

to 3.0 cm icng. . . : 13. V. arpocalvx.

(8]

14. Floral bracts 6.C cm'long, secpals 4.5-

5.0 cm long. . . . . . = 14. V. drewii.

l. Leaf-blades lingulate, leaves NOT obviously

&ensely lepidote, apices acute to apiculate
(AR}, petals wnite when fresh.

15. Inflorescence lax, spikes or branches

elongate (B).
16. Plant with massive inflorescence, to
L0 cm in diameter at anthesis, floral

bracts 3.5-4.5 ca long, often turning
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'j"-.//" s : =

e ‘ secund and downward with flowers (E). . .
/// -

Y e« « + « = & « « . & 15. V. sanguinolenta.
y!'/" ‘o . . . .

;;/ 5. Plant with inflorescence not exceeding 12
97 m in diamete pikes 1.2-2.0 ide at
/7/. et in diameter, spikes 1.2-2.0 cm wide a

anthesis, floral bracts 2.5-2.7 cm wide
at anthesis, remaining distichous (EE}. .

e e e e e e e e e e s e . 3z 1lo. V. rubra.

1l5. Inflorescence dense, spikes in Tascicles
or inflorescence simple and dense.

17. Infilorescence bipinnate, spikes fascicu-

lar, having 4 or more flowers per fas-—

~——
=
F

cicle. . . . . . . : 17. V. cezpituligera.

17. Inflorescence simple, or bipinnate with

18. Inflorescence ca. 12 cm long by 3.5 am
wide, compound, two flowers per primary
bract axil, up to 15 flowers per inflo-
TESCENC@. . .« . . . . . @ 18. V. paupera.

18. Inflorescence 20~40 cm long by 5.0-9.0
cm wide, strictiy simple, up to 40
flowers per inflorescence, flowers often
turning secund. . . . . . . . < . . . .

- - - - - - - - . 19. -Y. Q'ladiOliflora.
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BA RSPRINDSAZE (L. B. Smith) Gilmartin, combh. nov.

[

Tillandsia espinosae L. B. Smith, 1951 (Contrb. U.S.

Nat. Herb. vol. 29, no. 19) pp. 498-499, fig. 65, 4, e.
FLG. 68

PLANT ca. 30 cm tall, stemless, growiné in ciumps
several meters in diameter, each plant connected to next
one by a stolon ca. 12 cm long by 8 mm in diameter covered
by many short, inbricate leaves; LEAVES 14-22 cm long,
Dlades 0.7-1.2 cm wide, narrowly triangular, involute,
aensely silvery, gray, lecidote, apex attenuate to £ili-
forin; sheath ca. 2.0 cm long by 1.5 cm wide, pale brown:;
SCAZE ca. 2 mm in diameter, erect, scarcely exceeding leaf-
rosetta; SCAPE~-BRACTS 2.0-2.5 cm long, erect, imbricate,
aoex sudacute, nearly all of uniform length, red, elliptic;
INPLORESCENCE 6.0-9.0 cm long by 8 mu wide, simple, disti-
cnous, having ca. 6 fiowers, sligatly iepidote, »ed;

2.5 cm long by 1.0 cm wide, oblong-

e
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elliptic, ecarinate, eafoliding flowers, bright red, slightly
laezidote without, glabrous within, apex acute, papery;

1-1.3 ¢em lonrg by 5 mm wide, green, rose tipped,
¥ S| 2

w
1<i
w
w
bt
(65}
l._.
I..

Ziree, elliptic, obtuse, parery; PETALS 3.0-4.0 cm long,
Llade vioiet, with two scales ca. 1.0 em long from petal
ase, stamens included; OVARY ca. 6 mm long by 2 mm in di-
exeter, in flower around February o ARoril, distance be-—
twesn flowers ca, 1.2 cm.

MATERIAL EXaMINED: Esoincsa E-1.205 (GH, TYPE:; US,




iy
Phcto and fragment) eviphytic, Huico, south of La Toma,

2rov. Loja, 1400 m, Sedt. 1546; Facgerlind and Wibom 617

{US) common esivhvte, between Puerto Cayo and Jua {Joaz),

< — —
i, 13 Oct. 1952; Ravh, Hirsch

]
[63]
w

west of Jinijava, Prov. Man

‘v

E 5 (Us) in Bombax woois, near Santa Rosa, Prov. Bl Oro,

200 m, 28 Aug. 1957; AJG 887 (US) epiphytic, comuon lo-

-
czlly, ca. 2 km south of Jipijapa, Prov. Manabi, ca. 60 m,

NCTES5: The petals of AJE 887 clearly show basal scales

indicating that the species belongs in Vriesea. Although
cihhe aescription of the tvpe svecimen does not mention the

the stolons were simply not

d‘

gtolons it is probable tha

colliscted. The other ccilecticns show the stolons between

commnunities west of the Andes.
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2. VEZESHA HITCECSSIKIANA (L. B. Smith) L. B. Smith, 1951

(Contrb. U.S. Nat. Herb. vol. 29, no. 10) p. 446

Tillendsia hitchececkiana L. B. Smith, 1930 (Contrb.

Gray Eerp. vol. £9) p. 10, »l. 4, figs. 2-5.

m tail, in xerophytic communities; LEAVES
4£0-70 cm long, blades 2.5-4.5 cm wide, narrowly triangular,
cray—-green, denscly gray lepidote, apex attenuate, sneath
13-15 cm long by 5.0-56.0 cm wide, darkx brown; SCAPE 6-8
mi in diamester, erect, exceeding leaf-rosette; SCARPS-
SRACTS 5.0-17.0 cm long by 2.5-3.0 cm wide at sheath, apex
czudate, imbricate througrout; INFLORESCENCE 35-40 cm long
Dy 10~-15 cm in diameter, erect to ascending, bipinnate-—

subdigitate, lux, having 6 to 8 spikes; PRIMARY BRACTS

t—ascending, elliptic, mostily shorter

g
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terile stipe ol spikes, distance between primary

1
1]
o
(o]
Ui
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cracts 3.0-4.0 cm; SPIXKES 10-35 cem long by 2.0-2.7 cm
widia, zrect to spreadiag, purple, haviag 18 to 28 flowers
per Lpike, stipe 3.0-8.0 cm long with 3 to 5 sterile
Dracte; FLORAL BRACTS 2.5-2.8 cm long by ca. 1.0 cm wide,
apex acute, ovate, nerved, erect, imbricate but spike-
thachis exposed at anthesis, ecarinate, papery, ¢labrous
without and glabrous within, purple when alive, often
arching outward; SEPALS 2.0~-2.2 cm long, £ree, ccarinate,
naerved, elliptic, acute, glabrous witnout and within;

PETARLE ca. 3.2 cm long, blades ca. & mm nrocad, viole:,
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2 scales 0.7-1.0 cm long from petal base, stamens much
exwserted bevond corolla, stigma 5-6 mm longer than stamens;
CVARY 6-8 mm long:; CRPSIULE ca. 3.0 cm long or more, dis-
tance Dbetween Zlowers ca. 1.0 cm throughout.

MATERIAL BXAMINED: Hitchcock 21323 {US, TYPIZ) epi-

Dhytic, between Zl Tanmbko and La Toma, Prov. Loja, 1000-2200

m, 3 Sent. 1923; AJEZ 1i21 (U3) epiphytic, very common, dry

deciduous scrub, open forest, no water in tank, seeds very
anbundiant, some on tree trunks minus the seed with coma
orly, the seeds seening to have been eaten, km 25 Lcja-
Catamayo, Prov. Loja, 1903 m, 10 Auvg. 1965; AJc 1124 (US)

@nivonyvtic, same type of contnunity as ASG 1121, km 27 Loja-—

Catzmayo, Prov. Loja, 1800 m, 10 Aug. 19865.



L4y

W
A
~
H
=
W
o
i
+]
1
i
T
LY
b
(=
0]
N
(i

. B. Smith, 1955 (Phytologia vol.

willandsia vatula Mez, 1906 [Repert. Novae Species

Fedde wvol. 3) p. 35; smith, 1936, pp. 548-549,

oty o

PLANT ca. 30 cm tall by ca. 24 cm in diameter; LEAVES

1

.5-253 cm long, blades 1.5-2.0 cm wide, blade narrowly tri-
angular, involute, coriaceous, densely grav-lepidote,
shaath dark brown, apgpex attenuace to f£iliforii; SCAPRPE 2-3

mm in diameter, erect to curved, much exceeded by leaf-
rosecte; SCARE-SRACTS cz. 3.5 om long, erect, imbricate,
Zpax rounced acute; INFLORLSCERCE simple or digitate, 10—
30 cn long, naving up to 6 spikes, lepidote; PRIMARY BRACTS
2.5-3.0 com long, inconspicucus, like scape bracts, much

SPIXES 10-27 cm long by 2.0-
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2.5 ¢m wile at anthesis, spreading, to 1.0 cm between
Xes, having 7 to 10 fliowers per spike, stipe 5.0-20.0
cmi long witih 3-7 sterile kractes; FLORAL BRACTS 3.5-4.5 cm

long by 1.2 cm wide, elliptic-ovate, erect, imbricate but

nerved, dansely,
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silvery lepdidote without, glabirous within, apex acute,
cftern arching outward at anthesis; SEPALS 1.5-2.1 cm long
ry 5-56 non wide, ovate, narrowly rcounded, posteriorly
slichtly carinate, equally subfrece, nerved, glabrous
wizihout and within; PETALS 5.0-6.0 < iong, grecn, turning
yelliow when dry, with tws scales 1.6 cm fxrom petal basc;

CL2PL0LES to 3.0 am lorng, distance between flowers 0.3-1.2 c¢n.
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; 2012 (B, TYPE;

waharbauer

JIATUORIAL EXAMINED:

5&. near Cuenca,

road to Szn

Prov. Azuay,

. RBotanical Carden,

ca. 280C m,

cultivated by Teuscher in

from cultivation

colleced
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VRILESTEA DPARESZIANA (Andr&) L. B. Saith, 1951 (Contrb. U.S.

Nat. Haxrb. vol. 28) p. £44; smith, 1957, pp. 179%-180.

- -~ .
whilanfsia pereziana André, 18838 (Enuwmeration Bromé&l.)

nl. 23.

ca. 2.5 cn wicde, densely or weakly lepidote, triangular,

involute, sheaths 10-16 cm long, dark castaneous; SCAPEZE

SCAPL-ZRACTS barely imbricate, ovate, apex filiform; INFLO-
RESCINCE pendent, subpinnate Zrom 5 to 6 spikes; PRIMARY

BRACTS lance-cvate, not much larger than flcral kracts:

cm long, subpapery, elliptic, acute; PETALS 4.0-5.0 cm

leng, green, with two linear, largely adnate scales, stigma
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5. VRIES®EA PEREZILZNA var. CLNESCENS (André) Gilmartin

T very similar o Yriesas weraziana var. pereziana

Lut leaves and floral bracts strongly lepidote, f£lorxal
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2.5 cm long.
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6. VRTESTA HETERAVOA (Andr&) L. B. smith, 1951 (Contrb.

Hexr vol. 29) p». 443; Smith, 1957, p. 181.

-~
Tillandsia heteranda André, 1388 (Enumeraticn Bromél.)

n. 7; Eadré, 1889, pp. 83-84, pi. 27.

PLANT to 35 cm tall; LEAVES 25-40 cm long, blades 1.2-

1.8 cm wide, narrowly tisangular, densely lepidote, apex

r cz.. 6.0 cm in diameter, DLipinnate, lax, having ca. 15
syikaes, Lepidote; PRIMARY BRACTS 2.0-5.0 cm long, with
caudata anices below, acute above, lerpidote, always much
shorter than spikes; SPIXES 3.0-9.0 cm long by ca. 1.0 cm
wide zat anthesis exclusive of petals, erect to spreading,
s cance between spikes to 1.5 cn, inflorescence rhachis

cm with
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several sterile Dracts; FLORAL BRACTS 1.2-~1.7 cm long,

sesals, ovate, apex acute, densely lepidote

wichout, imbricace, erect, completely obscuring spike-

¢ anthesis; SEPALS free, elliptie-oblong, acute,

globrows; PETALS ca. 1.8 cm long with two linear largely
“hate scales; CARSULE ca. 2.0 om long, distance betweaen

0 ottt T b AN, ) - > el ] ’-
LTERIED BXARMINED: Buchtien 7234 (3

LJ
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Rl Tt ST AN T
PR YL VS ) CCLOX3BIA.



VRIESTA RBARCILAVANA .

B. Smith,

1851 (Contrb.

ks2

U.S.

Set. Herb. wvel. 29, ro. 10) pp. 517-518, fig. 75.

T llincdsie barzlavana Baker, 1887 (Journ. Bot. vol.
25; ». 23¢9.

PLALT ca. 30-80 om twll; LEAVIS 40-30 éﬁ long, hlades
Z2.0-2.5 cn wide, narrowly triangulay, densely gray-lepidote
throughout, zpex £iliform, sheath 6.0-10.0 cm long bv 5.0-
$.0 om wide, elliptic, darik castanecus; SCAPE ca. 6 mm in
dlameter, curving; SCARPE-BRACTS 4.0-20.0 cm long, erect
vith apices sprezding, apices acute near inflorescence,
long—-caudate below, impricate throughout, totally cbscuring
scope; INIPLORISCENCE 5.0-30.0 cm long ©y 3.0-5.0 cm wide
exclusive cof capsules, simple, deanse, distichous, having
$ to 25 fiowexrs, curving, lepidote; FLORAL BRACTS 1.8-3.7
era lomg ky 1.5-2.5 cm broad, elliptic, apex acute, coria-
caous, Lepidote witihout especially teward apices, gladbrous
vwithin, &carinate, not nerved, lust:ous,.orange—yellow,
@rect, scarcelLy dmoricate; SERPALS 1.8-2.3 cn long by ca.
2.0 o wide, ovate, asex acute, glakrous without and within,
coriaceous, ecarinate, nct nerved; PETALS 3.0-4.0 cm long
wilth stigma exserted and stamens equal to or slightliy ex-—
cacding petals with two basal scales; CAPSULE ca. 6.0 om
icrng, distance between flowers 0.9-1.1 cm.

7. VRIESEA BARCLAVANA wvar. IRARCLAVANT.

Dlent 40-80 em tall, inflorescence L3-Z0 cm long Ly

L.0-3.0 om wide with 15-25 flowers, floral bracits 2.8-3.7
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MATERIAL LIXAMINED: Barclav 622 (8M, TYPE; US, photo)

near Valéivia, Prov. Guavas, anear sca lavel, 1836; AJG 515
{53) epipaviic, 2.5 ka southeast of Ayvanglie, cactus-
deciduous scrud, coammon, Prov. Guayas, neac sea level,

21 wov. 19€L; ASCE 650 (US) epiphytic, open scrub, 12 km
south of Manglaralto, Prov. Guayas, near sea level, 24
Hoocoh 18625 Fagerlind and Wibom 622 (US) Puerto Cayo, west

oF (ipijeps, near coast, Prov. Manabi, near sea level, 13

TN : 1 M ) M et o - - i3
Cot. 1932; Zswpincsa I 1840 (US) epiphvtic, near river, Rio

B -—

Calecira, west of Zaruma, Prov. 31 OCro, 820 m, 21 Aug. 1547.

]

ilmartin, wvar. nov.

- LN
Tillandsia lateritia Andr®, 1E88 (Enumeration Brom&l.)

v. 6; André&, 18389, pp. 76-77, pl. 21; Mez, 1935, p. 553,

plage)
A var. T. karcliaooi minoribus, ad 45 cm longis;
inflorescencia brevioribus; braciteis flcocrigeris 1.8-2.6 cm

taill, infiorescence 5.0-12.0 cm locang v 3.
1

0
owers; f£loral bracts 1.8-2.2 com long.

Sabanetas, at foot of Chimborazzo, IDrcov. Bolivar,

- "o fad ~x JN. S T LW S w R R F R T - e - e e U S .
Jow s LO76; Eodixro .1.71,/..,0 (-_) ; US, jeiete L.u.) DGR Sadaillacas,
e - = - e bt ] L — e AmAan e N M o e

200V, Bollvar, July 1872; Canws E~32898S (U5, between
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Nzranjepsaca and Hulgra, sawicolcus, Rio Chanchan canvon,

) . I, e 3 -
wov. Chimborano, 6800-85C0 m, 19 June L945; Hiwchocock 23247

58 eniniiviic, con dry hill, Portovielo near Zaruma, Prov.

— ) o -~ o~ - ~ Al T o o~ T o F e
T Gro u\J-‘.a.OUO . _)O LAl . ™ l Sceot. LYZ3:e i3 LU
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n 79 Cuaraguil-Zi Tames, P?rov. Guavas, /5 wm, Zi eoe.
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AT Y Fo - P —_ -~ o ¢ 3 _— - - r > oy vy - e
NCTES: The new variety, minor Gilmartin of Tillandsia
N e 51 ) ey = T B K 3 - - P ~
k STLG fe proboblyv mosczly related to gecgwrannlce Loca-
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U.S. Nat. Herb. vol. 29, rno. 10) p. 444; Swmith, 1957,
p. 184, fig. 51; Wurdack, 1984, p. 115, vzhcto.
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1ll. VRIESEA FRAGRANS (André) I.. B. Smith, 1951 (Contrb.

U.S. Nat. Herb. wvol. 29, no. 10) p. 443; Smith, 1957,
p. 183.

Tillandsia fragrans André, 1888 (Enumeration Bromél.)

I -

p. 7: André, 1889, p. 83, pl. 29-a.
PLANT ca. 25 cm tall by ca. 15 cm in diameter from an

erect-rosette; LEAVES ca. 20 ¢m long, blades 1.2 cm wide,
narrowly triangular, involute, apex attenuate to filiform,
densely silvery-gray lepidote throughout, outermost leaves
to 6 cm long; SCAPE 2-3 mm in diameter, curving, exceeded
by leaf-rosette; SCAPE-BRACTS 3.5-12.0 cm long, imbricate
throughout but exposing scape; INFLORESCENCE 9.0 cm long
by 2.5 cm in diameter, bipinnate, dense; PRIMARY BRACTS
1.0-2.3 cm long by ca. 0.7 cm wide, erect, elliptic with
filiform blades, apex acute to attenuate, mostly shorter
than spikes; SPIKES 2.5-3.0 cm long by ca. 1.5 cm wide,
erect, ca. 8 per inflorescence, having 5 to 6 flowers per
spike, distance between spikes ca. 1.5 cm; FLORAL BRACTS
ca. 1.2 cm long, lepidote without, apex acute; SEPALS
1.0~1.1 cm long, acute, ovéte-elliptic, glabrous; PETALS
ca. 1.8 cm long, white, stamens and stigma included by 3-4
mm, distance between flowers 4-5 mm.

MATERIAL EXAMINED: André 4397 (André, 1889, pl. 29-a)

Quebrada de Las Juntas, between Saraguro and Loja, Prov.

Loja, ca. 2500, 1876.
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12, VRIESEA APPENDICULATA (I.. B. Smith) Smith, 1951

(Contrb. U.S. Nat. Herb. vol. 29, no. 10) p. 445.

Tillandsia appendiculata L. B. Smith, 1949 (Lloydia

vol. 11) p. 307, fig. 6.

PLANT 30—90 cm tall; LEAVES 30-70 cmiléhg, blades
2.0-3.0 cm wide, blades narrowly triangular, apex attenu-
ate to filiform, densely gray lepidote throughout, sheath
ca. 8.0 cm long by 5.0 cm wide, dark red-brown; SCAPE 5-6
mm in diameter, curved; SCAPE-BRACTS 10-20 cm long, imbri-
cate throughout, with long, attenuate blades; INFLORESCENCE
15-45 cm long by 4.0-92.0 cm in diameter, tripinnate, dense,
claviform, moderately lepidote, curved; PRIMARY BRACTS el-
liptic, erect; SPIKES 3.0-5.0 cm long by 1.0-1.3 cm wide,

3 to 5 flabellate spikes per branch; FLORAL BRACTS 1.0-
1.2 cm long by ca. 6 mm wide, elliptic, unicarinate, nerved,
densely and loosely lepidote without, subglabrous within,
papery, apex acute; SEPALS ca. 1.0 cm lohg by 5 mm wide,
broadly acute, posteriorly carinate, nerved, posteriorly
united for 2-3 mm, subcoriaceous, glabrous without and
within; PETALS 1.4 cm long; with blades 4 mm wide, blades
violet to rose, naked(?); OVARY 4 mm long by 2 mm in di-
ameter, style several times longer than ovary length, sta-
mens and stigma included by 2-3 mm, distance between flow-
ers ca. 2 mm.

MATERIAL EXAMINED: Espinosa E-353 (GH; US, photo and

fragments) Cajanuma, south of Loja, Prov. Loja, ca. 2400 m,
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7 May 1946.

NOTES: The above-cited Espinosa specimen was exanmined
carefully and no petal scales whatsoever were observed.
This would indicate that this specimen, which was cited by
Smith (1949) aé the cotype for Vriesea gEéeﬂaiculata L. B.

Smith, belongs with Tillandsia as the species appendiculata

was first published. However, since I have not seen the

TYPE specimen, Steyermark 54780, I am unable at this time

to reinstate the species in the genus Tillandsia.
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13. VRIESEA ARPOCALYX (André) L. B. Smith, 1951 (Contrb.

U.S. Nat. Herb. vol. 29, no. 1l0) p. 445.

Tillandsia arpocalyx André&, 1888 (ﬁnumeration'Bromél.)

p. 7; André, 1889, p. 101, pl. 38.
PLANT 30—50 cm tall; LEAVES 20-35 cm‘lo;g, blades 2.0-
2.5 cm wide, narrowly triangular,.densely gray-lepidote
throughout, coriaceous, apex attenuate, sheath ca. 9.0 cm
long by 5.0 cm wide, very dark, red-brown; SCAPE 5 mm in
diameter, curved, about equal to leaf-rosette; SCAPE-BRACTS
12-28 cm long by 3.0 cm wide, erect throughout with long
filiform, spreading blades; INFLORESCENCE ca. 10 em long
by 4.0 cm in diameter, bipinnate, dense, moderately lepi-
dote; PRIMARY BRACTS 4.0-7;0 cm long by 2.0-2.5 cm wide,
erect, imbricate, apex acute, about 1/2 to 3/4 as long as
spikes; SPIKES 5.0-9.0 cm long by ca. 2.0 cm wide, strictly
erect, to 2.5 cm between spikes, stipes densely flocculose,
with 1 to 2 sterile bracts just subtendihg first fertile
bract, having ca. 3 to 4 flowers per spike; FLORAL BRACTS
4.0-4.5 cm long by 1.4 cm wide, papery, strongly nerved,
apex attenuate, carinate, moderately lepidote without,
glabrous within, red when alive turning straw colored;
SEPALS ca. 3.0 cm long by 0.8 cm wide, ovate, attenuate,
moderately carinate posteriorly, subcoriaceous, strongly
nerved, glabrous without and within; PETALS 5.0-6.0 cm
long by ca. 6 mm wide at blade, vellow-green when alive,

turning brownish yellow when dry, stamens equaling petals,
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stigma much exserted; OVARY ca. 8 mm long by 4 mm wide,
style several times longer than ovary length, distance be-
tween flowers 0,8—1.0 cm, in flower around September.

MATERIAL EXAMINED: André 4474 (X, TYPE; US, photo)

south of Riobamba, Prov. Chimborazo, ca. éSOO m; Hitchcock
21906 (Us) "dry hills between Bafios and Ambato," Prov.

Tungurahua, ca. 1800 m, 26 Sept. 1923.
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14. VRIESEA DREWII L. B. Smith, 1956 (Phytologia wol. 5,

no. 9) pp. 401-402, pl. 1, figs. 4-7.

PLANT to 40 cm tall by ca. 20 cm in diameter; LEAVES
26-30 cm long, blades 2.5-3.0 cm wide, narrowly triangular,
apex filiform,ldensely, obviously lepidoté éhroughout,
sheath ca. 7.0 cm long by 6.0 cm wide, blending into blade
inconspicuously, dark castaneous; SCAPE ca. 4 mm in di-
ameter, curved, exceeded by leaf-rosette; SCAPE-BRACTS
12-18 cm long with long blade, imbricate throughout and
totally obscuring scape; INFLORESCENCE ca. 12 cm long by
5.5 cm in diameter, exclusive of petals, bipinnate, dense,
lepidote, ellipsoid; PRIMARY BRACTS 5.0-8.0 cm long by ca.
3.5 cm wide, apex acute, papery, densely imbricate, shorter
than spikes, erect; SPIKES to 10 cm long by 2.5 cm wide,
with 4 to 5 flowers, erect, distance between estimated as
ca. 2.0 cm; FLORAL BRACTS ca. 6.0 cm long by 2.0 cm wide,
linear-lanceolate, apex attenuate, imbriéate, erect, pale
lepidote without, glabrous within, papery, carinate, very
slightly nerved; SEPALS 4.5-5.0 cm long by 1.0 cm wide,
elliptic, papery, carinate, equally free, sparsely lepi-
dote without, glabrous within, acute; PETALS ca. 12 cm
long, green-yellow when alive, with 2 scales ca. 2.0 cm
long from petal base, stamens equaling petal apices, dis-
tance between flowers ca. 5 mm.

MATERIAL EXAMINED: Drew E-=284 (US, TYPE) epiphytic,

"wet rainforest" La Floresta, near Sigsipamba, Prov.
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Imbabura, ca. 2800 m, 6 Sept. 1944.
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15. VRIESEA SANGUINOLENTA Cogn. and Marchal, 1874 (Pl.

Ornem.) pl. 52; Smith, 1957, pp. 191-192.

Tillandsia sanguinolenta Baker, 1889 (Handbook Bromel.)

Pp. 226.
FIG. 73

PLANT ca. 1.5 m tall with inflorescence by ca. 85 cm
in diameter; LEAVES 60-90 cm long, blades 5.0-10.0 cm wide,
lingulate, apex acute to long apiculate, coriaceous, sub-
glabrous, green or green with red spots, sheath ca. 15 cm
long by 15 cm wide, ovate-elliptic, concolorous with blade
or with overtones of purple; SCAPE ca. l1l.2 cm in diameter,
erect, about equaling leaf-rosette; SCAPE~BRACTS ca. 12 cm
long by 4.5 cm wide, erect, imbricate, apex acute, obscur-
ing scape totally; INFLORESCENCE 40-55 cm long by ca. 35
cm in diameter, bipinnate or nearly simple, lax; PRIMARY
BRACTS 4.0~-6.0 cm long, erect to spreading, covering the
sterile stipe,apex acute; BRANCHES to 25 cm long by 4.5-
5.5 cm wide at anthesis, terminal branch to 40 cm long,
erect to spreading, ca. 6 pranches per inflorescence,
having 6 to 15 flowers, stipe to 6.5 cm long with 1 to 5
sterile bracts, often the terminal bract of branch sterile;
FLORAL BRACTS 3.5-4.5 cm long by ca. 2.5 cm wide, ovate,
carinate only toward apex, apex acute, coriaceous, not
nerved, glabrous without, lepidote within, often secund
with flowers and floral bracts turning downward; SEPALS

3.2-4.5 cm long by ca. 2.6 cm wide, broadly elliptic,
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obtuse to broadly acute, ecarinate, coriaceous, not nerwved,
equally free, glabrous without and within; PETALS ca. 4.0
cm long, with basal scales, white; PEDICELS to 1.2 cm long;
CAPSULE to 5.0 em long, distance between flowers ca. 3.0 cm.

MATERIAL EXAMINED: Massange S. n. (Lé;.US, photo)
‘Jan. 1880; Morren s. n. (LG; US, photo) 14 May 1885; Levi-
Castillo s. n. (US) San Placido; Prov. Manabi, 12 June
1956; AJG 867 (US) 30 km east of Babahoyo, common, epi-

phytic, Prov. Bolivar, ca. 500 m, 20 Oct. 1963.
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16. VRIESEA RUBRA (Ruiz and Pavon) Beer, 1857 (Bromeliaceen)

P. 98; Smith, 1951, p. 447; Smith, 1957, pp. 178-179.

Tillandsia rubra Ruiz and Pavon, 1802 (Flora Peruviana

vol. 3) p. 40, pl. 266.

PLANT ca. 1 m tall; LEAVES 50-75 cm long, blades 5.5-
7.0 cm wide, lingulate, subglabrous, apex acute to apicu-
late, coriaceous, sheath ca. 10 cm long by 6.5 cm wide,
nearly concolorous with blade; SCAPE 6-7 mm in diameter,
erect, aboﬁt equaling leaf-rosette; SCAPE-BRACTS 4.0-16.0
cm long, erect, imbricate throughout, apex acute to attenu-
ate; INFLORESCENCE ca. 30 cm long by up to 12 cm in diam-
eter, bipinnate, lax, with ca. 8 spikes, ovoid, glabrous:
PRIMARY BRACTS ca. to 3.0 cm long, all shorter than mid-
point of spike, apex acute, erect to spreading, ca. 2.0 cm
apart; SPIKES 8.0-18.0 cm long by ca. 1.2-2.0 cm wide at
anthesis, erect—-spreading, with 9 to 17 flowers, stipe ca.
2.5 cm long with ca. 1 sterile bract; FLORAL BRACTS 2.5-
2.7 cm long by ca. 1.0 cm wide, coriaceous, carinate, not
nerved, glabrous without, inconspicuously punctulate
within, apex acute, imbricate, erect; SEPALS 1.8 cm long
by 4-5 mm wide, carinate, acute, subpapery, nerved, gla-
brous without and within, narrowly elliptic to obovate,
egually free; PETALS ca. 2.8 cm long, white, with two basal
scales, stamens and stigma included; CAPSULE ca. 2.0 cm
long, distance between flowers 7-9 mm.

MATERIAL EXAMINED: Ruiz et Pavon (R. and P., 1802,
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pl. 266) Peru; Stevermark 89667 (US) Venezuela; Lee Moore

BM 70 (US) cultivated by Marnier-Lapostolle in France,
Nov. 1966, probably from Prov. Zamora or Napo, no details
as to locality, 6 Oct. 1964.

COLOMBIA, PERU, VENEZUELA.
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17. VRIESEA CAPITULIGERA (Grisebach) Smith and Pittendrigh,

Journ. Wash. Acad. Sci. vol. 43) p. 402; Smith, 1966,

pp. 127-128.

Tillandsia capituligera Grisebach, 1866 (Cat. Pl.

cub.) p. 254.

Tillandsia fastuosa André&, 1888 (ﬁnumeration Bromél.)

p. 8; André&, 1889, pp. 104-105, pl. 37.
FIG. 74

PLANT 70 cm to over 1 m tall, leaves forming erect
rosette; LEAVES 50-70 cm long, blades 4.5-9.0 cm wide,
lingulate, apex acute to attenuate, moderately lepidote,
much appressed, sheath 14-17 cm long by 9.0-11.0 cm wide,
elliptic, dark castaneous; SCAPE 1.2-1.5 cm in diameter,
erect, scarcely exceeding leaves; SCAPE BRACTS 15-30 cm
long by 4.0 cm wide, erect, imbricate and foliaceous
throughout, red or green; INFLORESCENCE 18-50 cm long by
7.0-10.0 cm in diameter, bipinnate, cylihdric, dense, red,
glabrous; PRIMARY BRACTS 3.0-10.0 cm long by 2.0-5.0 cm .
wide, suborbicular blade with triangular apex, much ex-
ceeding the fascicles below and equaling those above;
SPIKES 3.0-5.0 cm long by 2.0-3.5 cm wide, fascicular,
spreading, ca. 14 to 35 spikes per inflorescence, distance
between spikes 0.7-3.0 cm, ca. 4 to 12 flowers per spike,
stipe to 1.2 cm long, no sterile bracts; FLORAL BRACTS
2.0-3.2 cm long by 1.2-1.6 cm wide, ovate, apex attenuate, '

carinate, strongly nerved, red, papery, glabrous without
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and within; SEPALS 2.0-2.8 cm long by 0.7-0.8 cm wide,
elliptic-obovate, acute, carinate, strongly to weakly
nerved, free; PETALS 2.8-3.5 om long having two scales
near base, white, stamens included; CAPSULES ca. 2.3 cm
long, seeds 7 mm long, slendex, reddish, éiétance between
flowers minimal.

MATERIAL EXAMINED: André 1746 (K, TYPE of T. fastuosa

André&; US, photo) Colombia; Sodiro 171/46 (GH) Nanegal

valley, ca 78° 45' W, 0° 9' N, Prov. Pichincha; Sodiro

s. n. (Quito; AJG, photo) near Chimborazo, 9, 1881;

Asplund 16172 (US) below San Juan towards Chiriboga, on

cliff, Prov. Pichincha, ca. 3150 m, 3 May 1955; Levi-
Castillo s. n. (US) Abitagua near Mera, Prov. Napo-Pastaza,

Feb.-March 1956; Levi-Castillo s. n. (US) near town of

Rio Verde between Bafios and Mera along Rio Pastaza, Prov.
Napo-Pastaza, Feb.-March 1956; AJG 873 (US) epiphytic on
"Aranyang" Eugenia, cloud forest, ca. 8 m from ground,

common, between Santa Domingo and Quito, Prov. Pichincha,
ca. 1500 m, 8 Dec. 1963; AJG 1136 (US) km 13 Loja-Zamora,
dwarf forest, epiphytic ca. 1-5 m from ground, tank full

of water, Prov. Loja, ‘ca. 2500 m, 11 Aug. 1965.
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18. VRIESEA PAUPERA (Mez and Sodiro) Smith and Pittendrigh,

1953 (Journ. Wash. Acad. Sci. wol. 43) p. 403.

Thecophyllum pauperum Mez and Sodiro, 1904 (Bull.

Herb. Boiss. series 2, vol. 4) p. 876.

PLANT 50—50 cm tall; LEAVES 30-70 cm\léng, blades
2.0-3.5 cm wide, lingulate-linear, apex attenuate, papery,
obscurely lepidote; SCAPE 0.8-1l.1 cm in diameter, erect(?):
SCAPE-BRACTS 4.5-28.0 cm long by 2.0-3.5 cm wide, erect,
imbricate throughout, scape somewhat exposed just below
inflorescence, apex attenuate; INFLORESCENCE ca. 12 cm
long by 3.5 cm wide, lax below, glabrous; PRIMARY BRACTS
2.5-5.0 cm long, apex attenuate, spreading to reflexed;
SPIKES with 2 flowers, fasciculate, much exceeded by pri-
mary bracfs, distance bethen fascicles 0.5-2.5 cm; FLORAL
BRACTS ca. 1.5 cm long, papery; SEPALS 0.8-1.0 cm long by
0.7-0.8 ocm wide, orbicular, rounded, coriaceous, ecari-
nate, free, glabrous without and within;‘PETALS yellow
when dry; CAPSULE 2.6-2.9 cm long, distance between flow-
ers minimal.

MATERIAL EXAMINED: Sodiro 171/18 (B, TYPE; US, photo)

on slopes of Pichincha, Prov. Pichincha, July 1886; Foster
2640 (US) road between Esmeraldas and Santo Domingo, epi-
phytic, "dark humid jungle,'" Prov. Esmeraldas ca. 75 m,

8 Dec. 1948.
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19. VRIESEA GLADIOLIFLORA (Wendl.) Ant. Wiener, 1880

(Illust. Gart. vol. 5) p. 98; Smith, 1957, pp. 189-190.

Tillandsia gladioliflora Wendl, 1863 (Hamb. Gartenz.

vol. 19) p. 31. _

PLANT 60 ém to 1 m tall; LEAVES 45—66 cm long, blades
6.0-8.0 cm wide, lingulate, apex acute, purplish when young
becoming deep green, glabrous above, obscurely lepidote
beneath, sheath elliptic, inconspicuous; SCAPE ca. 1.4 cm
in diameter, erect; SCAPE-BRACTS 4.0-12.0 cm long, strictly
erect, imbricate throughout and obscuring scape, apex
acute; INFLORESCENCE 20-40 cm long by 5.0-9.0 cm in di-
ameter, simple, dense, erect, narrowly cylindric, glabrous:
FLORAL BRACTS 5.0-6.5 cm long by ca. 5.0 cm wide, very
broad-ovate, apex obtuse to broadly acute, ecarinate,
coriaceous, glabrous without and within, green with purple
apices when. alive turning buff when dry, sometime tending
to secund; SEPALS 2.5-3.5 cm long by 1.8;2.2 cm wide, obo-
vate, obtuse, coriaceous, ecarinate, not nerved; PETALS
with suborbicular blade 4-7 mm long, greenish white when
fresh, with two obovate scales at base, stamens and pistil
included, distance between flowers 1.5-2.5 cm.

MATERIAL EXAMINED: Morren s. n. (LG, TYPE; US, photo)

cultivated, origin(?)}; Levi-Castillo s. n. (US) La Reserva,

Prov. Chimborazo, ca. 1500 m, Nov. 1955; Levi-Castillo

g. n. (US) Chilicay, Prov. Chimborazo, ca. 1250 m, Nowv.

1955.
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Genus GUZMANIA
Guzmania Ruiz and Pavon, 1802 (Flora Peruv. vol. 3)
p. 37, pl. 26L.
Sodiroa André, 1877 (Bull. Soc. Bot. France vol. 24)
p. 167. | L
Thecophyllum André&, 1889 (Bromél. Andreanae) p. 107.

Epiphytic usually, occasionally terrestrial, leaves
entire; inflorescence simple or compound, spikes or branches
with flowers always disposed polystichously; sepals usually
at least slightly connate; petals agglutinated, green,
vellow or white; stamens included:; floral bracts nearly
always ecarinate; capsule sepficidal, seeds with basal,
straight, usually brown coma, though in some species with
simple inflorescences the coma may be white; stomata usu-
ally round in surface view; trichomes often only two-

layered beyond the central four cells.

KEY TO THE ECUADORIAN SPECIES OF GUZMANIA
l. Inflorescence simple from a scape or com-—

pound and densely bipinnate or digitate,

- %%%SQ tending to be fasciculate, spikes or

N'}’

‘f l branches mostly obscured by primary bracts
1L (A)*, or if only partially so then dis-

A ' tance between primary bracts ca. 5 mm.

Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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2. Inflorescence simple.

3. Plant with long trailing stem, leaf-blades
linear to narrowly triangular (B), 0.3-1.0
cm wide, flowers few, 3 to 6 per inflores-—
cence. -

4, Sepals 1.4-2.0 cm long, equally connate
for up to 6 mm, leaves narrowly trian-

gular, blades 0.6-1.0 cm wide, petals

yellow. . . . = 1. Guz. angustifolia.

4. Sepals 3.5-5.5 cm long, equally connate
for ca. 2.0 cm, leaf-blades 2-5 mm wide,

petals green. . . . . : 2. Guz. pearcei.

3. Plant essentially stemless, leaf-blades
lingulate to linear—lingulate (B8B), 1.0-
8.0 cm wide, petals yellow or white.

5. Upper scape-bracts obscuring at least
the lower portion of inflorescence (C),
inflorescence dense, distance between
flowers 1-3 mm, coma of seed brown.

6. Petals white, inflorescence small, 3.0-
4.0 em long by 1.5-2.0 cm in diameter,
floral bracts 1.3-1.5 cm long, sub-
coriaceous, punctulate-lepidote within

). . <« . « « .+ =z 3. Guz. fosteriana.

6. Petals yellow at least in part, inflo-

rescence 3.0-7.0 em long by 3.5-8.0 cm
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in diameter, floral_bracts 3.0-4.5 cm long,
papery, glabrous within (DD).

_ . 7. Leaves 20~25 em long, inflorescence with
éii)‘ ca. 10 flowers, floral bracts NOT cucul-
DD | late. o
. 8. Leaf-sheath concolorous with blade.

e o o e e« o o 2 4. Guz. minor var. minor.

8. Leaf-sheath dark brown.

" e s o o o - = 5. Guz. minor var. flammea.
'

7. Leaves 30-70 cm long, inflorescence with

e o o o s ® o s s o o 3 6. Guz. lingulata.

E}j : 10-50 flowers, floral bracts cucullate
il

e 5. Upper scape-bracts NOT at all obscuring in-
florescence (CC), inflorescence dense to
lax, distance between flowers 0.2-1.2 cm.

9. Flowers not more than 4-ranked, coma of
seeds white, floral bracts with apices

E acute to apiculate (E).

10. Floral bracts coriaceous.

e e s+ o s e o o o o « =2 7. Guz. laxa.

10. Floral bracts papery.

1l. Floral bracts dimorphic, upper ster-
ile bracts bright red, lower fertile
bracts tending to be white with con-
spicuous longitudinal brown or purple

stripes. . . . : 8. Guz. monostachva.
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1l. Florai bracts NOT dimorphic, terminal

bracts fertile or sterile, but like lower
bracts (not with stripes).
12. Floral bracts 4.0-5.5 cm long, NOT red,
sepals at least 2.0 cm long at anthesis.
13. Inflorescence ca. 2.5 cm in diameter at
anthesis, inflorescence with a few in-
conspicuous terminal sterile bracts

e o o o o a s o o o 3 9. Guz. fusispica.

13. Inflorescence ca. 3.5-4.5 cm in diameter
at anthesis, inflorescence fertile to
apex, no terminal sterile bracts. . . .

e e o o o o o » o 3 1l0. Guz. bracteosa.

12. Floral bracts 2.5-4.0 cm long, usually
red at least in part, éepals less than
2.0 cm long at anthesis.
l4. Petals white, floral bracts 1.8-2.3

cm long with lowermost to 4.0 cm long,
floral bract apices attenuate (F), in-
florescence ca. 0.7-14.0 cm long by ca.
2.0-3.8 cm in diameter. . . . . . . . .

e o s o ..: 11l. Guz. fuernstebergiana.

14. Petals yellow or white, floral bracts

m 3.0-3.5 cm long, nearly the same length

throughout, floral bracts-apices acute,

NOT attenuate (FF), inflorescence ca.
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5.0=11.0 cm long by 4.0-6.0 cm in diameter

e o o o o o s o e o 3 1l2. Guz. melinonis.

m | 9. Flowers many-ranked, coma of seeds brown,
floral bracts with apices obtuse (EE), or
EE attenuate.

15. Floral bracts orbicular (G), apices
obtuse, spike cylindric, 4 to 5 times
k;j ’ : as long as broad. e e e e e e e e e e

e e o e s e o s o 3 13. Guz. bipartita.

15. Floral bracts triangular, apices acute
to broad-acute (GG), spikes ovoid to
globose, 1/2 again to 3 times as long

GG ' as broad, or inflorescence simple and
cylindrical.
16. Plant at least 1 m tall, floral bracts
5.0-6.5 ecm long, leaf-blades 6.0-8.0

cm wide. . . . . . : 1l4. Guz. conifera.

16. Plant 40-100 cm tall, floral bracts
A ‘ 1.6-2.8 cm long, leaf-blades to 3.0
cm wide.
17. Floral bracts broadly triangular (H),
obtuse, lustrous, dark when dry, with
pale margins, petals white. . . . . .

e o o e « o 3 15. Guz. coriostachva.

HH .

17. Floral bracts narrowly triangular

(gg), attenuate, stramineous when dry,
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concolorous, petals yellow. . . . . . =«

e 2 2 e e =« o o« = 16. Guz. devansayvana.

2. Inflorescence compound or if simple, then.
sunk into the center of the leaf-rosette,
énd NOT on a scape. ’

18. Inflorescence sunk into leaf-rosette,
no scape apparent.

19. Leaves not exceeding 20 cm in length,
blades to 2.5 cm wide, floral bracts
to 2.2 cm long and having a tendency

to be cucullate. . . . . . . . . : 18.

Guz. sanguinea var. brevipedicellata.

19. Leaves 25-40 cm long, blades 3.0-4.5 cm
wide, floral bracts ca. 3.0 cm long, NOT

cucullate. « ¢ ¢ ¢ ¢ o ¢ o o o o o o =

l7. Guz. sanguinea var. sanhguinea.
18. Inflorescence.compound'upon a well de-
veloped scape.
20. Inflorescence digitate, of 2 spikes,
each ca. 25 cm long, primary bracts in-
i i conspicuous (I). . « o « o « « « o« + .

c o o s+ s s o o« 2 19. Guz. bipartita.

20. Inflorescence bipinnate, several to
many spikes, these to 9.0 cm long,

primary bracts conspicuous (II).

21l. Inflorescence 4.0-26.0 cm long, primary
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bracts equaling to slightly exceeding
spikes, 2.5-9.0 cm long, not foliaceous,
or i1f somewhat so then forming conspicu-
ous involucre.

22, Upper scape-bracts formiﬁgma conspilcuous

involucre, inflorescence NOT exceeding

leaf-rosette. . . . : 20. Guz. eduardii.

22. Upper scape-bracts NOT forming conspic-
uous involucre, inflorescence exceeding
leaf-rosette.

23. Plant ca. 1 m tall or more, leaf-blade
8.0~10.0 cm broad, inflorescence 14-26
cm long, primary bracts lustrous. . . .

: 21. Guz. teuscheri.

23. Plant to 1/2 m tall, leaf-blades 2.0-
4.5 cm wide, inflorescence 4.0-8.0 cm
long, primary bracts NOT lustrous.

24 . Plant small, squat, to 25 cm tall and
ca. 1 m in diameter, leaf-blades to
4.5 cm wide, scape ca. 1.0 cm in di-
ameter. . . . . . . 3z 22. Guz. osyana.

24. Plant large, NOT squat, to ca. 60 cm
tall and about as broad as tall, scape
slender, 4-5 mm in diameter.

25. Spikes ca. 2.5 cm long, having ca. 6

flowers, floral bracts strongly
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carinate (J). . . . . : 23. Guz. septata.

25. Spikes 3.0-3.5 cm long, having 10-17 flow-

ers, floral bracts NOT carinate (JJ). . .

« o s+ o o+ o o o e« o 24, Guz. acuminata.
l..Inflorescence 15-40 cm loné, primary bracts
2 to 7 times or more longer than spikes or

V7l

A

J

&

fascicles, often foliaceous.

- 26. Leaves linear-lingulate, blades to 2.5
cm wide, sepals more than 3.5 cm long,
petals 7.0-9.0 cm 1long. . « « « o « + =

e e e e e 4 e s+ o = 25, Guz. wittmackii.

J] 26. Leaves lingulate, blades 3.0-10.0 cm
wide, sepals to 3.0 cm long, petals 2.0-
6.0 cm long.

27. Primary bracts to at least 30 cm long

ir éart of inflorescence, totally ob-

. scuring fascicles (K), scape-bracts

&325:::=-\% spreading to recurving limply and foli-

4K aceous throughout. . . . . . . . . . .

K

e o o o o o s e o« = 26. Guz. sSguarrosa.

g
27. Primary bracts mostly not exceeding 13

. cm in length, partially obscuring fas-

. /55

E?ff&&x\ ' cicles (KK), upper fascicles partially

3 o exposed, scape-bracts erect to spread-

KK _

ing, NOT recurving limply.

28. Floral bracts ca. 1.8 cm long, sepals
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ca. 1.7 om long, leaf blades 8.0-10.0 cm

wide. . ¢« « ¢ &« . . 2 27. Guz. sodiroana.

28. Floral bracts at least 2.5 cm long,
sepals 2.4-2.7 em long, 1eaf—blades 4.5-
6.0 cm wide. ‘
29, Petals yellow, sepals usually connate
for ca. 1.0 cm, primary bracts erect to
spreading, overtopping fascicles through-
out inflorescence. . . . . . . . . . . .

e o o = e e e « o 3 28, Guz. gloriosa.

29. Petals white, sepals usually connate for
only ca. 3 mm, primary bracts arching to
recurved, NOT much overtopping the fas-—
cicles toward apex of.inflorescence

: 29. Guz. variegata.

.1l. Inflorescence laxly compound (A3A), never
with fascicles, primary bfacts NOT at all

or scarcely obscuring spikes or branches,

if slightly so then distance between primary

bracts 0.5-3.0 cm.

30. Branches: or spikes short, 2.0-11.0 cm
long, usually less than 8.0 cm long,
erect to spreading, or if spreading to
reflexed, not exceeding 6.0 cm in
length, inflorescence 7.0-55.0 cm long.

3l. Primary bracts shorter than lower
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spikes or branches.

32. Floral bracts strongly nerved.

« « o o « « o 2 30. Guz. scherzeriana.
32. Floral bracts NOT strongly nerved.
33. Scape slender, 3-5 mm ig d&ameter,
petals green or white, 1.9-2.3 cm long,
floral bracts 1.4-1.8 cm long.

<ff%;7 ' 34. Sepals obtuse, extending well beyond

floral bracts (L). . .

L
e e « o o e s+ e « + =2 31. Guz. patula.
<ffi? 34. Sepals acute to apiculate, NOT extend-
LL ‘ ing well beyond floral bracts (LL)

e e e o + e o e« o 3 32. Guz. asplundii.

33. Scape moderately thick, 6-9 mm in diam-
eter, petals yellow or white, 2.3-4.0
cm lonQ, floral bracts 1.3-2.5 cm long.

35. Petals white, ca. 2.3 em long, sepals
1.2-1.4 cm long, plant ca. 55 cm tall

. « « o« « « 3 33. Guz. aeguatorialis.

35. Petals yellow, 2.5-4.0 cm long, sepals
1.7-2.3 cm long, plant ca. 80-100 cm
tall.

36. Scape-bracts and leaf-sheaths con-
sbicuously red-striate, inflorescence
having ca. 5 spikes each with 16 to 30

flowers. . . « « . 2z 34. Guz. striata.
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36. Scape-bracts and ieaffsheaths NOT con-
spicuously red-striate, inflorescence
having 8 to 16 spikes, each with 16 to

30 flowers. . . « « . = 34. Guz. striata.

36. Scape-bracts and leaf-sheaths NOT con-
spicuously red-striate, inflorescence
having 8 to 16 spikes egach with 12 to 16

flowers. . . . . . : 35. Guz. morreniana.

31. Primary bracts exceeding or egualing lower
spikes or branches.

37. Floral bracts NOT strongly nerved, petals

green or white, sterile bracts at base of

spike wide-bicarinate (M). . . . . . . .

e e = +« « s+ « o - = 36. Guz. pleiosticha.

37. Floral bracts strongly nerved, petals
white or yellow, sterile bracts at base
of spike NOT wide-bicarinate (MM) .
MM 38. Inflorescence tri- to quadripinnate

e e o e o o e o « = 37. Guz. paniculata.

38. Inflorescence bipinnate.

39. Sepals extending well beyond floral
bracts at anthesis (N), floral bracts
0.9-1.2 cm long by ca. 0.6-1.4 cm wide,
apex obtuse or rounded, spikes ovoid to
ellipsoid, 2.5-4.0 cm long by 2.0-2.5

cm wide at anthesis, sepals 1.2-1.7 cm
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long.

40, Petals white when living, sepals connate
for ca. 3 mm, inflorescence having ca. 16

spikes. . . . . . : 38. Guz. multiflora.

40. Petals with lcbes yellow\wﬁen living,
sepals connate for 1.0-1.3 cm, inflores-
cence having ca. 8 spikes. . . . . . . .

e« + o a = o s+ o o = 39. Guz. weberhaueri.

39. Sepals NOT extending beyond floral bracts
at anthesis (NN), floral bracts 1.6-2.0
cm long by 1.0-1.4 cm wide, apex acute to
apiculate or if obtuse then floral bracts

NN nevertheless much exceeding 1.6 cm long,
| spikes fusiform to ovoid, 2.0-7.0 cm long
by 1.5-2.2 cm wide at anthesis, sepals
l.6-2.2 cm long.
41. Inflorescence ca. 7.0-13.0 cm long with
4 to 7 spikes, spikes erect to spreading

e e e o e o o « 2 40. Guz. calamifolia.

41. Inflorescence ca. 26-50 cm long with 10
to 30 spikes, spikes spreading.

42. Leaves 50-~70 cm long, blades linear-
lingulate, 2.0-2.5 cm wide, stipes ca.
1l.0 cm long with 1 sterile bract,
sepals ovate, acute. . . . . . . . . .

e e o o o s « « = 41. Guz. tarapotina.
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42, Leaves 40-100 cm long, 4.0-7.0 cm wide,

blades lingulate, stipe minimal, no ster-
ile bracts, sepals obovate-elliptic,

obtuse. e o e » o « o 2 42. Guz. elongata.

30. Branches or spikes well dévéioped, 6.0-20.0
cm long or more, spreading or ascending,
inflorescence 20-100 cm long.

43. Sepals NOT extending beyond floral bracts,
(NN) , leaf-blades 2.5-4.0 cm wide, floral
bracts 3.5-5.5 cm long, obovate to
oblong—-elliptic.

44 . Scape slender, ca. 4 mm in diameter,
sepals acute, floral bracts yellow when

NN . living. . . . : 43. Guz. xanthobractea.

44 . Scape NOT slénder, 0.9-1.3 com in diam-
eter, sepals obtuse, floral bracts red

when living. . . : 44. Guz. amplectens.

N ' 43. Sepals much extending beyond floral
bracts (N), leaf-blades 4.0~7.0 cm wide,
floral bracts 0.7-2.6 cm long, ovate-
elliptic.

45, Floral bracts strongly nerved, inflo-
rescence tripinnate or bipinnate.
46. Floral bracts 2.4-2.6 cm long, obtuse,
lepidote within, sepals 3.5-4.0 cm

long. . . . = 45. Guz. ecuadorensis.
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46. Floral bracts.7-9 im long, acute to broad-
acute, glabrous to subglabrous within,
sepals 1.0-1.2 cm long.

. 47. Inflorescence tripinnate, flowers per

spike or branch 4 to 8, sepals sym-

C) metrical (Q). . . . . = 46. Guz. diffusa.

47. Inflorescence bipinnate, flowers per
spike 10 to 20, sepals somewhat asym-

metrical (00). « « ¢ « ¢ o« ¢ ¢ « .+ . .

OO0 . -« 5 47. Guz. rhonhofiana.

- - - - - -

45.- Floral bracts NOT strongly nerved, if
nerved then very inconspicuously so.
48. Axis of inflorescence lepidote, floral

bracts 1.2 cm long. « « « « « o « & o« &

: 48. Guz. hitchcockiana.

48. Axis of inflorescence glabrous, floral

bracts 1.8-2.0 cm loné. e s s e = o o =

: 30. Guz. scherzeriana.

- L] - - - - -




489
14. GUZMANIA CONIFERA (André) Mez, 1896 (DC Monogr. Phaner.

vol. 9) p. 911; Smith, 1936, p. 572.

Caraguata conifera André, 1888 (Enumeration Bromdl.)

p. 5; André, 1889, p. 47, pl. 15.
FIG. 81 )

PLANT stemless, ca. 1l m tail; LEAVES 60-80 cm long,
blaces 6.0-8.0 cm wide, lingulate, apex acute to apiculate,
appressed lepidote, yellow-green, sheath 16-17 cm long by
10-11 cm wide, not conspicuous; SCAPE ca. 1.3 cm in diam-
eter, erect, exceeding leaf-rosette; SCAPE-BRACTS 12-20 cm
long by ca. 4.5 cm wide, imbricate, tﬁe lower foliaceous,
upper lanceolate and red, apex acute to attenuate; INFLO-
RESCENCE 13-25 cm long by 8.0-15.0 cm in diameter, simple,
flowers many ranked, dense, reminiscent of a large pine
cone; FLORAL BRACTS 5.0-6.5 cm long by ca. 2.0 cm wide,
triangular—-acute, coriaceous, red when alive or red with
yellow tips, glabrous without, minutely punctulate within,
imbricate, erect; SEPALS 2.5-3.0 cm long by ca. 7 mm wide,
erect, obovate-elliptic, coriaceous, dark brown with pale
margins; CAPSULES 1.5-3.0 cm long, coma brown, distance
between flowers less than 2 mm.

MATERIAL EXAMINED: Poortman 416 (P, TYPE:; US, photo)

near Zamora, Prov. Zamora, ca. 1500 m, Jan.-June 1882; AJG
1142 (US) km 16 Zamora-Loja, epiphytic, ca. 10 m from
ground, not common locally; Frov. Zamora, ca. 1500 m, 11

Aug. 1965.
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PERU.

NOTES: This extremely beautiful and conspicuous species
was seen by the author only once, not far from the roadside.
However, a woodcutter said that somewhat higher up the
mountainside it was common, growing on trees and also on
the ground. André, 1889, says that the floral bracts are
red with yellow apices. AJG 1142 had its floral bracts

completely red throughout.
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15. GUZMANIA CORIOSTACHYA (Grisebach) Mez, 1896 {(DC Monogr.

Phaner. vol. 9) p. 914; Smith, 1957, pp. 231-232, fig.

66.

Goett. vol. 1864) p. 21.

2,

P-

Garaguata coriostachya Griseb., 1865 (Nachr. Ges. Wiss.

Guzmania michelii Mez, 1903 (Bull. Herb. Boiss. series

vol. 3) p. 226.

Tillandsia nigrescens André, 1888 (Enumeration Bromdl.)

8‘

PLANT stemless, 40-100 cm tall with inflorescence;

LEAVES 30-70 c¢m long, blades 1.5-3.0 cm wide, lingulate,

very

obscurely punctulate on both surfaces, apex attenuate;

SCAPE 5-8 mm in diameter, erect; SCAPE-BRACTS 4.0-30.0 cm

long, erect, lowermost foliaceous, imbricate throughout
and obscuring scape, castaneous toward base of each bract,
pale toward apices; INFLORESCENCE 5.0-8.0 cm long by ca.
3.0 em in diameter, glabrous, dense, simple, having 30 to
60 flowers, flowers many ranked, ovoid to cylindrical,
"erect to slightly curving; FLORAL BRACTS 1.6-2.0 cm long
by ca. 1.5 cm wide, suborbicular with broadly triangular
obtuse apices, lustrous when dry, dark with pale margins,
punctulate without, lepidote within, imbricate, reddish
when alive, subcoriéﬁeous; SEPALS 1.3-1.6 cm long by ca.

6 mm wide, erect, broadly acute—apiculate, all equally
connate for ca. 4 mm, papery, punctulate without, slightly

lepidote within; PETALS 2.1-2.5 cm long, white, lobes el-
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liptic, obtuse; CAPSULE ca. 2.0 cm long, distance between

flowers 1-2 mm.

MATERIAL EXAMINED: André 3327 (K, TYPE of T. nigrescens;

US, photo) Colombia, ca. 1400 m; Langlassé 100a (B, TYPE of

Guz. michelii; US, photo) Colombia, ca. 2000 m; Grubb et al.

1065 (US) "primary montane forest east of Borja," epiphytic,

Prov. Napo Pastaza, ca. 1830 m, 28 July 1960; Harling 3696

(US) epiphytic, Mera, Prov. Napo Pastaza, ca. 1160 m, 26 Dec.

1958.

COLOMBIA, COSTA RICA, PANAMA, VENEZUELA.
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l6. GUZMANTIA DEVANSAYANA Morren, 1883 (Belgic. Hortic. vol.

33) p. 113, pl. 8-9; Mez, 1935, p. 615.
FIG. 82

PLANT stemless, ca. 50 cm tall with inflorescence;
LEAVES 30-60 cm long, blades 1.5-3.0 cm widé, lingulate,
moderately densely lepidote, much appressed, apex acute,
sheath ca. 10 cm long by 4.5-5.5 cm wide, concolorous with
blade; SCAPE ca; 4 mm in diameter, erect, much shorter than
leaf-rosette; SCAPE-BRACTS 8.0-20.0 cm.long, erect, imbri-
cate throughout, apex attenuate to apiculate, lowermost
foliaceous; INFLORESCENCE ca. 6.0 cm long by ca. 4.5 cm
in diameter at anthesis, simple, flowers many ranked, erect,
dense, often red, glabrous; FLORAL BRACTS 2.3-2.8 cm long
by 1.8-2.2 cm wide, erect, imbricate, narrowly triangular,
apices attenuate, glabrous without and within, coriaceous,
often red when alive, stramineous when dry; SEPALS ca. 1.5
cm long by 8 mm wide, obovate, obtuse-—apiculate, all equally
connate 4-6 mm, coriaceous, all three carinate, glabrous
without, lepidote within; PETALS ca. 3.2 cm long, yellow;
CAPSULE ca. 3.0 cm long, distance between flowers ca. 2 mm.

MATERIAL EXAMINED: Morren s. n. (K, TYPE; US, photo)
cultivated, 22 April 1883; Dxake 146 (N¥; US, photo) a
guebrada near Loja, Prov. Loja, probably ca. 2000 m, 1881;
ASG 83& (US) epiphytic, moderately common, ca. 24 km east
of Loja, rocad to Zamora, Prov. Zamora, ca. 2050 m, 21 Feb.

1963.
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GUZMANIA SANGUINEA (André) Mez, 1896 (DC Monogr. Phaner.

-vol. 9) p. 901; Smith, 1957, pp. 226-227, fig. 63.

Caraguata sanguinea André, 1888 (Enumeration Brom&l.)

p. 5; André&, 1889, pp. 45-46, pl. 17 a.

PLANT stemless, 20-25 cm tall by ca. 30 cm in diametér;
LEAVES 20-40 cm long, blades 2.0-4.5 cm wide, lingulate,
densely lepidote, may be purple below, green or red, spread-
ing; SCAPE none or at least not at all apparent from without;
INFLORESCENCE sunk in the leaf-rosette not visible or slightly
*so from side, having 7 to 35 flowers but usually only 4 to
6 flowers opening at one time, simple, dense; FLORAL BRACTS
ca. 3.0 cm long by ca. 2.0 cm wide, acute to obtuse-apicu-
late, papery., slightly lepidote to glabrous without, glabrous
within, nerved, exceeding or shorter than sepals; SEPALS
1.2-2.4 cm long by 7-8 mm wide, elliptié, papery, obtuse,
connate for 2-5 mm; PEDICELS 0.3-1.2 cm long; PETALS 5.0-

7.0 cm long at anthesis, lobes yellow, or orange with green
apices; OVARY ca. 0.7-1.0 cm long; CAPSULES 3.5-4.5 cm long.

17. GUZMANIA SANGUINEA var. SANGUINEA

FIG. 83
Leaves mostly at least 25 cm long, blades at least 3.0
cm wide; floral bracts 3.0 cm long or more, apex abruptly
acumina#e; sepals 1.8-2.4 cm long, flowers not or scarcely
showing at anthesis, petals yellow or yellow bordered with
white.

MATERIAL EXAMINED: André 3369 (X, TYPE; US, photo)
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Colombia, ca. 990 m; Wagner, Geo. s. n. (US) near coast,

Prov. Manabi, ca. 100 m, June 1957; AJG 771 (Us) Cerro

Monte Cristi, epiphytic, moist "garua" forest, common,

Prov. Manabi, ca. 400 m, 10 Aug. 1962; AJG 861 (US) epi-

phytic, 2-3 m from ground, common, wet, western slope of

Cerro Monte Cristi, Prov. Manabi, ca. 350 m, 8 Sept. 1963.
TRINIDAD, CCCOS ISLAND, COLOMBIA.

l18. GUZMANIA SANGUINEA var. BREVIPEDICELLATA Gilmartin,

var. nov.
FIG. 84

A var. sanquinea pedicellis brevioribus, foliis
angustioribus, bracteis florigeris brevioribus, acutatis,
subcucullatis, differt.

Leaves mostly not exceeding 20 cm in length, blades to
2.5 em wide; floral bracts to 2.2 cm lohg, apex acute not -
at all abruptly acuminate; sepals to 1.7 cm long, flowers
apparent fgom side of plant at anthesis, petals with lobes
vellow or yellow with green apices.

MATERIAL EXAMINED: AJG 888 (US, TYPE) wet forest, ca.
km 97 Duran—-El Tambo, Prov. Cafar, ca. 2100 m, 22 March
1964; Wagner s. n. (US) Prov. Chimborazo, ca. 1500 m,

1957 (?) ; Teuscher s. n. (US) near town of Ducur, Cuenca-
Guayaquil road, probably Prov. Cahar, altitude(?), data(?);
AJG 739 (US) epiphytic on "matapalo"” cloud forest, 1 km
east of Bucay, Prov. Chimboraéo, ca. 300 m, 4 June 1952.

NOTES: The most outstanding distinction between the
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two varieties of Guzmania sanguinea lies in the shape of

the floral bracts. The typical variety has its apex
apiculate to attenuate, the tip decidedly drawn out, and
there is no sign of the bract being at all cucullate

(hooded). In the wvariety here described, wvar. brevipedicel-

lata, the floral bracts have a simple acute apex, with the
tip not at all drawn out and they have a tendency to be
cucullate. The typical variety has been collected in the
Province of Manabi, of coastal Ecuador and in Colombia.

Variety brevipedicellata has been collected on the western

slopes of the Andes in Central Ecuador between 300 and 2100
m. Both wvarieties grow in damp areas and usually epi-

phytically.
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20. GUZMANIA EDUARDII Mez, 1896 (DC Monogr. Phaner. vol. 9)

p. 947; Smith, 1957, pp. 217-218, fig. 60.

Caraguata morreniana André, 1887 (Revue Hortic. vol.

59) p. 12, pl.

Not Guzmania morreniana (Linden) Mez: 1896.

PIANT stemless, ca. 70 cm tall; LEAVES 40-75 cm long,
blades 3.0-4.0 cm wide, lingulate, slightly lepidote be-
neath, nearly glabrous above, apex acute, sheath ca. 10 cm
long by 5.0~6.0 cm wide, elliptic, dark castaneous; SCAPE
ca. 3 mm in diameter, erect, much exceeded by leaf-rosette;
SCAPE~BRACTS 6.0-~16.0 cm long, imbricate throughout, erect,
lowermost foliaceous, the upper ones red and forming an
involcre; INFLORESCENCE 7.0-10.0 cm long by ca. 9.0 cm in
diameter including subtending bracts, appears simple from
a distance, actually bipinnate, having ca. 10 spikes, dense,
spikes digitately disposed; PRIMARY BRACTS 3.0-9.0 cm long,
red, like upper scape bracts, apex acute; SPIKES 4.0-8.0 cm
long by ca. 2.0 cm wide, erect, distance between spikes ca.
5 mm, having 6 to 9 flowers per spike, stipe minimal;
FLORAL BRACTS 2.3~3.2 cm long by 7-9 mm wide, elliptic,
papery, nerved, glabrous without and within, apex acute
to broad-acute; SEPALS 2.0-2.5 cm long by ca. 3 mm wide,
papery, okovate-elliptic, connate equally for 5-% mm, acute,
strongly nerved, glabrous without, wvery inconspicuously
lepidote within; PETALS ca. 4.0 cm long, usually white,

distance between flowers 2-4 mm, in flower arcund May-July.
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MATERIAL EXAMINED: André 3396 bis (K, TYPE; US, photo)

Colombia, ca. 1000 m; Garcia-Barriga 11125 (US) Colecmbia,

500~-600 m.
COLOMBIA.
NOTES: This species is easily confuseéd with Guzmania

lingulata. While Guzmania eduardii has not yet been col-

lected in Ecuador it is likely that it will be found there.

The basic differences between Guzmania lingulata and Guz-

mania eduardii are, the compound inflorescence in the

latter, together with the smaller floral bracts, to 3.2 cm
long, the high connate sepals and the white petals. How-
ever, this latter character of floral color may not hold
consistently. Superficially the two species appear very
similarx both having conspicuous, red bracts subtending and

partially obscuring the flowers. Guzmania eduardii, to date,

appears to be from somewhat higher altitudes, ca. 1000 m,

than does Guzmania lingulata. However, any definitive

statements on the distribution must await further collec-

~tions.
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21. GUZMANIA TEUSCHERT L. B. Smith, 1960 (Bromel. Soc.

Bull. vol. 9) p. 86, fig.
FIG. 85
PLANT stemless, to 120 cm tall by ca. 100 in diameter;
LEAVES 55-80 cm long, blades 8.0-10.0 cm wide, lingulate,
densely, appressed-lepidote, dark green, apex aplculate,
sheath 18-24 cm long by ca. 15 cm wide, dark brown; SCAPE
1.1-1.4 cm in diameter, erect, slightly exceeding leaf-
rosette; SCAPE-BRACTS 6.0-15.0 cm long by ca. 3.0 cm.wide,
densely imbricate, erect throughout, reddish brown when
alive, lepidote, apices attenuate; INFLORESCENCE 14-26 cm
long by ca. 4.5-6.0 cm in diameter when dry, when living
to 8.0 cm in diameter, yellow, ellipsoid to cylindric,
bipinnate, dense, slightly lepidote, having ca. 15 to 20
fascicles; PRIMARY BRACTS 3.0-6.5 cm loﬁg by ca. 4.0 cm
wide, coriaceous, erect, with shiny, brown bases, apices
acute, about egualing fascicles; FASCICLES 2.0-4.0 cm long
by 2.5-3.0 cm wide, erect, having 6 to 10 flowers per fas-
cicle, stipe to 1.0 cm long; FLORAL BRACTS 2.6-2.9 cm long
by ca. 1.2-1.6 cm wide, ovate, rugose when dry, brown,
shiny-brown below, slightly lepidote without, punctulate
within, papery to subcoriaceous, apex acute; SEPALS 2.2-
2.5 cm long by 6-8 mm wide, elliptic, acute, strongly
nerved, subglabrous without, punctulate within, subcoria-
ceous to papery, subegqually connate for 3-5 mm, posteriorly

carinate; distance between flowers less than 2 mm.



500

MATERIAL EXAMINED: Teuscher 2106-56 (US) ca. 60 miles

west-south-west of Guayaquil, probably on Guayaquil-ELl
Tambo road, Prov. Caflar(?), cultivated in Montreal Bot.
Gard., 1 April 1956; AJG 804 (US) epiphytic, ca. 10 m
from ground or more, moist “garua® forest: near summit of
Monte Cristi, Prov. Manabi, ca. 500 m, 10 Aug. 1963; AJG
1179 (US) cloud forest, between El1 Tambo and Guayaguil,

Prov. Cafiar, ca. 800 m, 14 Aug. 1965.
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22. GUZMANIA OSYANA (Morr.) Mez, 1896 (DC Monogx. Phaner.

vol. 9) p. 914.

Caraquata osvana Morren, 1885 (Belgic. Hortic. wvol. 35)

P. 254, pls. 16-17.

PLANT to 25 ¢m tall and to 1 m in diéméter, extremely
squat; LEAVES ca. 45 cm long, blades 3.0-4.5 cm widce,
lingulate, subglabrous, apex acute to apiculate; SCAPE ca.
10 cm long exclusive of inflorescence, by 1.0 cm in di-
ameter; SCAPE-BRACTS 6.0-14.0 cm long by ca. 3.0 cm wide,
erect and imbricate throughout, totally cbscuring scape;
INFLORESCENCE 7.0-8.0 cm long by 6.0-7.0 cm in diameter,
bipinnate, dense, globose, erect; PRIMARY BRACTS 3.5-6.5 cm
long by ca. 3.0 cm wide, erect, partly obscuring all spikes,
apex attenuate; SPIKES ca. 2.5-5.5 cm long, few-flowered,
erect; FLORAL BRACTS ca. 4.5 cm long; SEPALS ca. 3.0 cm
long, connate for ca. 2 mm, elliptic, obtuse, not nerved;
PETALS ca. 6.0 cm long.

MATERIAL EXAMINED: Wallis s. n. (LG, TYPE; US, photo)

a specimen cultivated by Morren, Ecuador, no locality given.



502
23. GUZMANIA SEPTATA L. B. Smith, 1959 (Phytologia vol. 6,

no. 8) pp. 437-438, pl. 2, figs. 3-5.

PLANT ca. 55 cm tall; LEAVES 35-45 cm long, blades
2.5-3.2 om wide, appearing glabrous, apex acute, sheath
13-18 cm long by 5.0-6.5 cm wide, partialiy.covered with
fine brown appressed scales, dark castaneous at base, more
or less red-striate above when alive, nodulose-septate in
fine wavy cross-lines; SCAPE ca. 5 mm in diameter, erect,
nmuch exceeding leaf-~rosette; SCAPE-BRACTS 5.0-20.0 cm long.,
densely imbricate and foliaceous, totally obscuring scape,
erect, apices attenuate; INFLORESCENCE 5.0-6.0 cm long by
ca. 4.0 cm in diameter, bipinnaﬁe, dense, subglobose, gla-
brous, green; PRIMARY BRACTS 2.5-4.0 cm long by ca. 2.0 cm
long, erect, apex attenuate, mostly exceeding spikes; SPIKES
ca. 2.5 em long, having ca. 6 flowers, strobilate, erect,
stipe minimal; FLORAL BRACTS ca. 1.4 cm long by 1.2 cm
wide, strongly carinate, coriaceous, broadly ovate, sub-
glabrous without, densely punctulate within, exceeded by
sepals, not nerved; SEPALS ca. 1.5 cm long by 6 mnm wide
at anthesis, obovate to broadly elliptic, coriaceous,
equally connate for 5 mm, broadly acute to obtuse, not
nerved, posteriorly carinate, glabrous without, densely
lepidote within; PETALS with lobes ca. 7 mm long, white,
style exserted, stamens included, distance between flowers
1-2 mm.

MATERIAL EXAMINED: Asplund 19948 (S, TYPE; US, photo
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and fragments) on tree trunk, Mera, Prov. Napo Pastaza, ca.

1100 m, 25 March 1956; Asplund 19679 (US) Shell Mera, Prowv.

Napo Pastaza, ca. 900 m, 10 March 1956.
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24. GUZMANIA ACUMINATA L. B. Smith, 1953 (Phytologia voi.

4, no. 5) pp. 359~-360, pl. 2, figs. 3-5.

PLANT ca. 60 cm tall; LEAVES ca. 50 cm long, blades
2.0-2.5 cm wide, lingulate, glabrous above, densely lepi-
dote beneath, apex acuminate, sheaths 10-12 cm long by ca.
6.0 cm wide, elliptic; SCAPE 4-5 mm in diameter, erect;
SCAPE-BRACTS 8.0~30.0 cm long, imbricate throughout, foli-
aceous below, totally obscuring Scape, apex acuminate;
INFLORESCENCE 4.0-5.0 acm long by ca. 4.0 cm in diameter,
densely bipinnate, glabrous, having ca. 5 spikes; PRIMARY
BRACTS ca. 4.0 cm long, egualing or exceeding spikes, apex
acuminate; SPIKES 3.0-3.5 cm long by 2.0-3.0 cm wide,
spreading, having ca. 10 to 17 flowers per spike, stipe
minimal to 8 mm long with one bicarinate sterile bract:;
FLORAL BRACTS 1.7-2.0 cm long by 0.9-1.1l cm wide, acute to
apiculate, ecarinate, erect, imbricate, coriaceous, not
nerved, ovate, equaling or exceeding sepals, green when
alive; SEPALS 1.3-1.4 cm long by ca. 5 mm wide, coriaceous,
not rerved, ecarinate, apex broadly acute to obtuse, sub-
equally connate for 4-6 mm, glabrous without, densely
lepidote within; PETALS 1.9-2.1 cm long, lobes white, dis-
tance between flowers ca. 3 mm.

MATERIAL EXAMINED: Foster 2218 (US, ISOTYPE) Colombia,

Dept. Putumayo, ca. 1225 m; Asplund 20114 {U3) epiphytic,

in scrub, Shell Mera, Prov. Napo Pastaza, ca. 900 m, 3

April 1S56.
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COLOMBIA.
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25. GUZMANTIA WITTMACKII (Andrd) Mez, 1896 (DC Monogr.

Phaner. vol. 9) p. 921; Smith, 1957, p. 221.

Thecophyvllum wittmackii André&, 1889 (Bromel. Andreanae)

p. 107, pl. 39 b; Mez, 1935, p. 418.
FIG. 86

PLANT ca. 80 cm tall; LEAVES 50-85 cm long, blades
2.0-2.4 cm wide, linear-lingulate, densely lepidote below,
appearing glabrous above, apex attenuate, sheath ca. 10 cm
long by 6.0 cm wide; SCAPE 3-4 mm in diameter, curved;
SCAPE-BRACTS 20-50 cm long, foliaceous and densely imbri-
cate throughout, suberect to spreading, red distally:
INFLORESCENCE ca. 20 cm long by ca. 15 cm in diameter,
pseudo simple or bipinnate, with few flowers in fascicles,
lax, glabrous; PRIMARY BRACTS ca. 15 cm long by ca. 1.2 cm
wide, linear to narrowly triangular, distance between
bracts 2.0-3.5 cm, spreading, much exceeding and totally
cbscuring flowers, apex attenuate; SPIKES of one to few
flowers, 7.0-9.0 cm long by 1.4 cm wide, stipe minimal;
FLORAL BRACTS ca. 8.0 cm long by 1.5 cm wide, carinate(!)
papery, glabrous without, lepidote within, enfolding the
flower or spike of flowers; SEPALS ca. 4.0 cm long by 1.3
crn wide, papery to subcoriaceous, linear, carinate, free
to connate for 5 mm; PETALS 7.0-9.0 cm long, white, dis-
tance between flowers ca. 4 mm.

MATERIAL EXAMINED: André 3298 (K, TYPE; US, photo)

Colcombia, ca. 900 m; Sodiro 171/44 (Quito; AJG photo) near
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Balsapamba, between Guaranda and Babahoyo, Prov. Bolivar,

estimate 1500 m, Oct. 1891; Sodiro 171/48 (GH) Ecuador;

Haught 2897 (US) Cerro Cimalon, Hacienda Vainilla, Prowv.

Guayas, ca. 250 m, 7 Oct. 1939; Drew E-544 (US) epiphytic,

near San Luis de la Vega, below Garcia Mofeno, near con-
fluence of Rio Intag and Rio Guayllabamba, Prov. Imbabura,
ca. 1040 m, 9 Sept. 1944.

COLOMBIA.

NOTES: Guzmania wittmackii (André) Mez, is distinct

from most other Ecuadorian species of the genus, Guzmania,

in having definitely carinate £f£loral bracts. Guz. septata
is the only other Ecuadorian species of this genus with
carinate floral bracts. Whether or not the petals are
actually united in this species, was not possible to as-
certain. The largely simple inflorescence precludes, as
well, any decision as to the disposition of f£lowers, whether

polystichous or distichous.
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26. GUZMANTIA SQUARROSA (Mez and Sodiro) Smith and Pittendrigh,

1953 (Journ. Wash. Acad. Sci. wol. 43, no. 12) p. 403;
Smith, 1967, p. 180.

Thecophvllum sguarrosum Mez and Sodiro, 1904 (Bull.

Herb. Boiss. series 2, vol. 4) p. 877.°

Guzmania cryptantha L. B. Smith, 1942 (Caldasia no. 5)

rp. 6~7, fig. 2; Smith; 1957, p. 225.
FIG. 87

PLANT ca. 80 cm tall; LEAVES 40-80 cm long, blades
3.0-6.5 cm wide, lingulate, arching limply, often reddish,
densely lepidote, apex acute, sheath, 14-18 cm long by 9.0-
10.0 cm wide, upper surface purple when fresh, ovate; SCAPE
ca. 0.9 om in diameter, erect; SCAPE-BRACTS 18-40 cm long,
imbricate, foliaceous, arching limply like leaves and
blending in gradually with leaf—rosette; INFLORESCENCE
15-30 cm long by ca. 25 cm in diameter including primary
bracts, bipinnate, lax below to dense above, lepidote, of;en
green and yellow or green and red when alive, having ca.
12 fascicles subtended by elongate primary bracts; PRIMAR&
BRACTS 5-40 cm long, foliaceous, much exceeding the very
inconspicuous fascicles, lepidote; FASCICLES 2.5-5.0 cm
long by 2.0-5.0 cm wide, erect to spreading, having 3 to 6
flowers, distance between fascicles 1.0-3.5 cm; FLORAL
BRACTS 1.5-2.0 cm long by ca. 1.0 cm wide, papery, erect,
imbricate, broadly acute to obtuse, about equaling sepals,

lepidote without and within, green with often yellow apices
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when alive; SEPALS 1.6-1.8 cm long by 4-5 mm wide, papery,
strongly nerved, lepidote withih and without, equally con-
nate for 1.8-3.0 cm; PETALS 2.3-2.8 cm long, lobes yellow;
OVARY 7-9 mm long by 3 mm in diameter, distance between

flowers ca. 2 mm or less.

MATERIAL EXAMINED: Sodiro 171/47 (B, TYPE: US, photo)

near Mt. Pichincha, Prov. Pichincha, Jan. 1901l; Cuatrecasas

8472 (US, TYPE of Guz. cryptantha) Colombia; AJG 852 (US)

Pilald, wooded lot opposite Hotel Nuevo, epiphytic, 2-6 m
from ground, common locally, Prov. Cctopaxi, ca. 2400 m,

26 July 1963.

COLCMBIA, BRITISH GUIANA, VENEZUELA.
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27. GUZMANIA SODIROANA Mez, 1905 (Bull. Herb. Boiss. series

2, vol. B) p. 1l14; Mez, 1935, p. 620.

PLANT to ca. 1 m tall; LEAVES to 1 m long, blades 8.0-
10.0 cm wide, lingulate, apex attenuate, densely lepidote,
sheath ca. 35 cm long by ca. 15 cm wide, éliiptic, dark
castaneous above; SCAPE ca. l.4 cm in diameter, erect;
SCAPE-BRACTS to ca. 30 cm long, erect to spreading, imbxri-
cate throughout, red when alive; INFLORESCENCE to 25 cm
long by ca. 10 cm in diameter, bipinnate, dense, exceeding
leaves, having ca. 11 spikes; PRIMARY BRACTS ca. 7.5 cm
long by 4.0 cm wide, apices spirally recurving, exceeding
and partially obscuring spikes; SPIKES ca. 4.0 cm long by
ca. 2.5 cm wide, having ca. 12 to 16 flowers per spike,
suborbicular; FLORAL BRACTS ca. 1.8 cm }ong, elliptic,
coriaceous, broadly acute; SEPALS ca. 1.7 cm long, el-
liptic, narrowly obtuse, glabrous, not nerved, free.

MATERIAL EXAMINED: Sodiro 171/46 (B, TYPE: US, AJG,

photo) in Nanegal wvalley, west of Otavalo, Prov. Pichincha,

probably ca. 1000 m.
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28. GUZMANIA GLORIOSA (André) Mez, 1896 (DC Monogr. Phaner.

vol. 9) p. 922; Smith, 1957, p. 224.

Caragquata gloriosa André&, 1888 (ﬁnumeration Bromé&l.)

p- 5:; André&, 1889, pp. 48-49, pl. 17 c.

PLANT ca. 1 m tall; LEAVES usually ca. 40-55 cm long,
blades 5.0-6.0 cm wide, lingulate, acute to apiculate,
densely lepidote below, sheath 7.0-9.0 cm long by 7.0-9.0
cm wide; SCAPE ca. 1.0 cm in diameter, erect:; SCAPE-ERACTS
to ca. 50 cm long by 4.0-5.0 cm wide, spreading, foliaceous
and imbriéate throughout, green toward their bases and red
toward apices; INFLORESCENCE ca. 40 cm long by ca. 8.0-12.0
cm in diameter, cylindric, dense, bipinnate; PRIMARY BRACTS
10-35 cm long, foliaceous, much exceeding and partially
obscuring fascicles, bases green, mid-portion yellow,
apices red, sometimes without the yelloﬁ mid-portion and
sometimes upper most bracts green; FASCICLES 4.0-5.0 cm
long exclusive of petals, by ca. 2.0-2.5 cm wide, having
ca. 4 to 5 flowers per fascicle, erect; FLORAL BRACTS 2.5-
4.0 cm long by 1.2-2.0 cm wide; SEPALS ca. 2.4-2.6 cm long
by ca. 6 mm wide, elliptic, broadly acute, nerved, connate
up to 1.0 cm; PETALS ca. 6.0 cm long, lobes yellow.

MATERIAL EXAMINED: André 3791 (K, TYPE; US, photo) at

Perucho, near Quito, Prov. Pichincha, 1830 m, July 1876;

Hitchcock 21368 (US) epiphytic, between La Toma and Loja,

Prov. Loja, 1800-2600 m, 4 Sept. 1923; Asplund 17.56 (US)

below San Juan towards Chiriboga, Prov. Pichincha, ca.
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3000 m, 2 Aug. 1955; Naundorff s. n. (US) near Chiriboga,
Prov. Pichincha, ca. 1500 m, cultivated by Marnier-Lapostolle,
June 1963; AJG 737 (US) between Quevedo and Quito, ca. 112
km from Quito, cloud forest, terrestrial, Prov. Cotopaxi,
2700 m, 27 May 1962. |

COLOMBIA.

NOTES: See notes under Guz. variegata.
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29. GUZMANIA VARIEGATA L. B. Smith, 1960 (Phytologia vol.

7, no. 3) p. 108. .
FIG. 88

PLANT 80 cm to over 1 m tall; LEZAVES 50-75 cm long,
blades 4.5-6.0 cm wide, lingulate, apex aéuée, nearly gla-
brous upper surface, lower surface inconspicuousiy punctu-
late, sheath 12-16 cm long by 9.0~10.0 cm wide, elliptic,
when alive purple above, green below; SCAPE ca. l.5 cm in
diameter, erect, not much exceeding leaf-rosette; SCAPE-
BRACTS 20-30 cm long or more by 4.0-7.5 cm wide, foliace-
ous, green or often with red base and green apex, apex
acute; INFLORESCENCE 25-40 cm long by ca. 20 cm in diam-
eter, bipinnate, lax, mostly glabrous, red and green,
having ca. 10 to 15 fascicles; PRIMARY BRACTS 5.0-~12.0 cm
long by 3.5-5.0 cm wide, spreading to reflexed, often with
red base and green apex, densely punctulate on lower surface,
glabrous above, lowermost foliaceous and greatly exceeding
fascicles, upper ones equaling fascicles; FASCICLES 5.0-7.0
cm long by 3.5-4.0 cm wide, short-stipate, having 10 to 16
flowers per fascicle; FLORAL BRACTS 3.0-3.7 cm long by
1.5-2.0 cm wide, elliptic, nerved, equaling or exceeding
sepals, lepidote without and within, red when alive, apex
obtuse; SEPALS 2.4-2.7 cm long by ca. 6 mm wide, elliptic,
strongly nerved, obtuse, connate subequally for ca. 3 mm;
PETALS 4.0-5.0 cm long, white, lobes erect, stamens in-

cluded by ca. 2-3 mm; CAPSULES ca. 2.2 cm long, distance
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between flowers less than 2 mmnm.

MATERIAL EXAMINED: Rauh E56/15/12 (US, TYPE) Peru, ca.

3800 m, Dept. Piura; Foster 2600 (US) Portovelo, road to

Cachicaran, epiphytic, Prov. El1 Oro, ca. 700 m, 30 Nov.

1948; Teuscher 2120-56 (US) near Ducur, cultivated in

Montreal, Prov., Caflar, Dec. 1958 collected from cultiva-

tion; Hitchcock 211792 (US) epiphytic, between La Chorita

and Portovelo, gold mine near Zaruma, Prov. El Oro, 1000-
2000 m, 28 Aug. 1923; AJG 848 (US) epiphytic, km 90 Duran-
El Tambo, Prov. Cahar, 1750 m, 2 June 1963; AJG 830 (US)
terrestrial on very steep hillsides, common, ca. km 94
Duran-El Tambo, Prov. Canar, ca. 2100 m, 22 March 1964;
AJG 1171 (US) terrestrial, roadcut, common, tank full of
water, cloud forest, Prov. Cahar, ca. 1100 m, 13 Aug. 1965;

Acosta Solis 7361 (F) road to Huamboya, near La Esperanza,

Prov. Zamora, 2000-2600 m, 13 Feb. 1944.
PERU.

NOTES: The two species, Guzmania variegata and Guz.

gloriosa are very similar and distinguishable largely by
petal-color, being white in the former and yellow in the
latter. The other characteristics that may be used for
separation of these two species are perhaps not as reliable.

Guz. gloriosa is said to have primary bracts with the

bases green, mid-portion yeliow and the apices red; Guz.
variegata is said to have red and green primary bracts.

While the floral bracts and sepals are somewhat larger in
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Guz. gloriosa, being to 4.0 cm long and to 3.3 cm long

respectively these are very difficult criteria to apply

unless the inflorescences that are being compared are ex-—
actly at the same stage of development. What appeared at
first to be a good diagnostic character, the union of the

sepals, to 1.0 em in Guz. gloriosa and not much more than

3 mm in Guz. variegata, now seems unreliable. AJG 890 with

white petals and primary and scape-bracts red with green
apices has its sepals ca. 8 mm connate. Very possibly
there is some interbreeding between the two species. The

flowering times seem to overlap. Guz. gloriosa has been

collected in flower from March to September. Guz. vari-
egata has been collected in flower from June to December
exclusive of AJG 890, a possible hybrid which was in flower

in March. At any rate, to date, Guz. gloriosa has been

collected in northern Ecuador from the provinces of Pich-
incha and Cotopaxi, from about 1500 to 3000 meters altitude
and in southern Ecuador from the Province Loja, between
1800 and 2600 meters altitude as well as from Colombia.

Guz. variegata has been collected in Peru at ca. 3800

meters and in Ecuador in the provinces of El Oro and Cafar
from 700 to ca. 2100 meters, and from the Prov. of Zamora

on the eastern slopes of the Andes between 2000-2600 m.
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30. GUZMANIA SCHERZERIANA Mez, 1896 (DC Monogr. Phaner.

vol. 9) p. 949; Smith, 1949, p. 296; Smith, 1957, pp.
207-208, fig. 57.

Guzmania herthae Harms, 1939 (Notizblatt Bot. Gart.

und Mus. Beflin, vol. 14) p. 329. b
FIG. 89
PILANT 50-80 cm tall, stemless; LEAVES 40-80 cm long,

blades ca. 3.0-6.0 cm wide, linguiate, appressed lepidote,
apex acute, sheath ca. 12-15 cm long by ca. 5.0 cm wide,
ovate, dark castaneous or nearly concolorous with blade:;
SCAPE 5-10 mm in diameter, erect, exceeding leaf-rosette;
SCAPE-BRACTS erect, imbricate, the lower foliaceous; IN-
FLORESCENCE 14~-37 c¢m long by ca. 8.0 cm in diameter or
more, bipinnate, glabrous, lax, having 7 toll branches;
PRIMARY BRACTS broadly ovate, acuminate or acute, about
equaling branch stipe; BRANCHES ca. 6.0-2.0 cm long, having
2 to 8 flowers, erect to spreading; FLORAL BRACTS 1.5-2.0
cm long by 8-9 mm wide, spreading, papery, obtuse, nerved,
ecarinate, subglabrous without and within, ovate; PEDICELS
4-6 mm long; SEPALS 2.0-2.7 cm long by ca. 6 mm wide,
elliptic-ovate, obtuse, connate egually for 8-10 mm, nerved,
carinate; PETALS ca. 3.3 cm long, yellow with green apices;
CAPSULE 3.0-3.5 cm long, coma pale brown, distance between

flowers 5-10 mm.

MATERIAL EXAMINED: Schultze~Rhorhof 1923 (B, TYPE of

Guz. herthae; US photo) San Carlos de Los Colorados, Prov.
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Pichincha, 27 Sept. 1935; Asplund 5568 (US) epiphytic,

Hacienda Clementina on Rio Pita, Cerro Mombe, Prov. LOS
Rios, ca. 300 m, 29 March 1939; AJG 1059 (US) ca. 2 km
northwest of Santo Domingo, La Mina de Toachi, rainforest,
moderately common, epiphytic, Prov. Pichiﬁcﬁa, 600 m, 3
Aug. 1965.

COLOMBIA, PANAMA.
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31. GUZMANIA PATULA Mez and Wercklé&, 1916 (Fedde Repexrt.

Spec. Nov. vol. 14) p. 255; Smith, 1957, pp. 210-211.
FIG. 90
PLANT 40-65 cm tall, short-stemmed, with well developed

holdfasts; LEAVES 25-45 cm long, blades 2.0-3.5 cm wide,
lingulate, subglabrous, apex acute, sheaths 6.0-9.5 cm
long by 4.5-5.5 cm wide, green with purple stripes, these
disappearing in dry specimens; SCAPE ca. 3 mm in diameter,
erect to curving, exceeding leaf-rosette; SCAPE-BRACTS 3.0-
4.0 cm long by ca. 1.6 cm wide, imbricate below, not or
scarcely so above, striate-purple, erect, apices attenuate;
INFLORESCENCE 12-20 cm long by 7.0-10.0 cm in diameter,
bipinnate, lax, having 4 oxr 5 branches, these 2.0-5.0 cm
apart, glabrous; PRIMARY BRACTS 2.0-5.0 cm long by ca. 2.5
cm wide, erect to spreading, much shorter than branches,
about as long as stipe, apex attenuate; BRANCHES 3.0-5.5 cm
long by ca. 2.0 cm wide at anthesis, erect to spreading,
having ca. 1l0-20 flowers per branch, stipe 1.0-2.5 cm
long with one sterile bract, this bicarinate and on top
side of stipe; FLORAL BRACTS ca. 1.5 cm long by 1.0 cm
wide, ovate, broadly acute to obtuse, spreading, scarcely
or not at all imbricate at anthesis, not at all nerved,
coriaceous, purple when alive, glabrous without, lepidote
within; PEDICELS ca. 3-4 mm long; SEPALS ca. 1.5 cm long
by ca. 4 mm wide, exceeding floral bracts after anthesis,

posteriorly carinate, strongly nerved, glabrous without,
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lepidote within, obtuse; PETALS ca. 2.0 cm long, lobes
green or white; CAPSULE ca. l1l.5 cm long, distance between
flowers 2-3 mm, in flower around September to December.

MATERIAL EXAMINED: Wercklé& s. n. (B, TYPE; US, AJG

photo) Costa Rica; Foster 2635 (US) epiphytic, road from

Quito to Esmeraldas, Prov. Pichincha, ca. 1500 m, 8 Dec.
1948; AJG 862 (US) epiphytic, 2.5 m from ground, near
summit of Cerro Mcnte Cristi, Prov. Manabi, ca. 550 m,

8 Sept. 1963; AJG 766 (US) Cerro Monte Cristi, ca. 450 m,
Prov. Manabi, 10 Aug. 1962.

COSTA RICA, COLOMBIA, VENEZUELA.
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32. GUZMANIA ASPLUNDII L. B. Smith, 19592 (Phytologia wvol.

6, no. 8) p. 436, pl. 1, figs. 19-21.

PLANT 40-100 cm tall with inflorescence; LEAVES 35~-80
cm long, blades 1.5-3.5 cm wide, linear or lingulate, apex
attenuate, sheéth 10-15 cm long by 5.0—5.5 ém wide, nar-
rowly elliptic to elliptic, red-striate, dark brown toward
base; SCAPE 3-5 mm in diameter, exceeding the leaf-rosette;
SCAPE-BRACTS 4.0-35.0 em long by ca. 1.6 cm wide, erect and
imbricate throughout, apex attenuate, scape slightly ex-
posed above, the lower ones foliaceous; INFLORESCENCE 12—~
23 cm long by 5.0-7.0 cm in diameter at anthesis, bipin-
nate with 5 to 12 spikes, lax, glabrous to subglabrous,
pyramidal to cylindric; PRIMARY BRACTS 2.0-4.0 cm long,
erect to spreading, about 1/4 to 1/2 the spike length,
apex attenuate; SPIKES.3.0—6.0 cm long by 1.0-2.5 cm wide
at anthesis, erect to spreading, distance between spikes
ca. 1.0-3.0 cm, flowers per spike 9 to 13, stipe minimal
to 8 mm long with one sterile bract; FLORAL BRACTS 1.4-1.8
cm long by ca. 1.0 em wide, elliptic-ovate, obtuse to acute,
not at all nerved or scardely so, erect, imbricate, cori-
aceous, appressed lepidote without with coalesced shiny
scales, very pale lepidote within, pale green with brown
base or purple; SEPALS 1l.4-1.5 cm long.by ca. 5 mm wide,
glabrous without, punctulate within, acute to apiculate,
ecarinate, subequally short-connate egualing floral bracts;

PETALS 1.9-2.3 com long, erect, green, stamens included;
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OVARY ca. 5 mm long, distance between flowers 2-5 mm,

flowers around September to November.

MATERIAL EXAMINED: Asplund 18488 (S, TYPE; US, photo:
ISOTYPE, US) on rotten log, Mera, Prov. Napo Pastaza, ca.

1040 m, 17 Nov. 1955; Asplund 18704 (US) epivhytic, Mera,

forest near Mangayacu, Prov. Napo Pastaza, ca. 1100 m, 6

Dec. 1955.
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33. GUZLYANTIA AFSUATCRIALIS L. B. Smith, 1959 (Phytolcgia.

vol. 6, no. 8) pp. 435-436, pl. 1, figs. 15-13.

PLANT ca. 55 cm tall with inflorescence; LEAVES 35-45
cm long, blades 3.0-3.5 cm wide, lingulate, very inconspic-
ucusly 1epidoté, apex attenuate, sheath cé-'io cm long,
nearly concolorous with blade; SCAPE ca. 6 nm in diameter,
erect, exceeding leaf-rosette; SCAPE~BRACTS 5.0-14.0 cm
long by ca. 2.3 cm wide, erect and imbricate throughcut,
with much purple when living, fading when dry; INFLORES-
CENCE ca. 7.0 cm long, ca. 5.0 cm in diameter, bipinnate,
subdense, subglobose, obscurely punctulate-lepidote;
PRIMARY BRACTS 2.0-3.5 cm long by ca. 1.7 cm wide, all
sﬂorter than spikes; SPIXKES 3.0-4.0 cm long by ca. 1.6 cm
in diameter, having ca. 9 to 12 flowers per spike, ca. 7
spikes per inflorescence, distance between spikes 0.5-1.0
cm, stipe minimal with up to one sterile dract:; FLORAL
BRACTS 1.3-1.7 cm long by ca. 1.0 cm wide, suborbicular,
not nerved, subcoriaceous, slightly lepidote without and
lustrous, pale lepidote within, giving glaucous appearance
to inner floral kract surface, apex obtuse; SEPALS 1l.2-1.4
cm long by 5-6 mm wide, elliptic-obovate, obtuse, connate
egually for ca. 5 mm, nerved, ecarinate; PETALS ca. 2.3 cm
long, white, distance between flowers 2-3 mm.

MATERIAL EXAMINED: Teuscler 2017-56 (US, TYPE) on

wountain near Loja, Prov. Loja, 2700 m, 1956, flowered at

Montreal Botanical Garden, May 1%58; Teuscher 2022-56 (U3)
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Monte Cajanuma near Loja, Prov. Loja, cultivated Montreal

Bot. Gard., May i1959. .
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34. GUZMANIA STRIATA L. B. Smith, 1959 (Phytologia wvol. 6,

no. 8) p. 438, pl. 2, figs. 6-8.

PLANT ca. 80 cm tall with inflorescence; LEAVES 70-90
cn long, blades ca. 3.0 cm wide, obscurely lepidote be-
neath, apex caudate-attenuate, sheath 12—i5 Em long by ca.
6.0 cm wide, red-striate except for dark brown base; SCAPE
ca. 8 mm in diameter,’erect to suberect, probably exceeded
by leaf-rosette; SCAPE-BRACTS 6.0-26.0 cm long by ca. 2.0
cm wide, erect, apices attenuate to caudate, imbricate
throughout, strikingly red-striate; INFLORESCENCE ca. 13
cm long by 8.0 em in diameter, bipinnate-digitate, with ca.
5 spikes, subdense, nearly glabrous; PRIMARY BRACTS 3.0-4.0
cm long, erect to spreading, lowermost about 1/2 spike
length, somewhat striate like scape bracts, apex apicu-
late; SPIKES 6.0-8.0 cm long by 2.0-2.5 cm in diameter,

16 to 30 flcowers per spike, fusiform to elliptic, ca. 1.6-
2.0 em between spikes, erect to spreading, stipe minimal

to 8 mm long; FLORAL BRACTS ca. 2.0 cm long by ca. 2.0 cm
wide, thin-coriaceous, sublustrous, erect, imbricate,
broadly elliptic to round, inconspicuously nerved, dark-
margined when dry, red, obscurely lepidote; SEPALS 1.7-1.8
cm long by 0.9 cm wide, obowvate, subequally short-connate,
castaneous with pale margins when dry, broadly acute,
slichtly nerved; PETALS ca. 2.5 cm long, pale yellow, erect;
OVARY ca. 6 mm long by ca. 3 mm in diameter, stamoens barely

iaciuded; CAPSULE not known, distance between flowers ca.
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4-56 mm, .flowering axround March.

MATERIAL EXAMINED: Asplund 12979 (S, TYPE; US, photo

and fragments) epiphytic near banks of Rio Pastaza, Shell

Mera, Prov. Napo Pastaza, ca. 900 m, 27 March 1956.
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35. GUZMANIA MORRENIANA (Linden) Mez, 1896 (DC Monogr.

Phaner. vol. 9) p. 932; Mez, 1935, p. 623, fig. 1l4.

Massangea morreniana Linden, 1880 (Catalogue Expos.

Brux.); Morren, 1883, p. 47.
| FIG. 91
PIANT ca. 1 m tall; LEAVES 60-100 cm long, blade 3.0-
4.0 cm wide, punctulate both surfaces, soon glabrous above,
lingulate, apex attenuate, sheath ca. 16 cm long by 7.0 cm
wide, concolorous with blade above, castaneous below; SCAPE
ca. 9 mm in diameter, slightly exceeding leaf-rosette,
erect; SCAPE-BRACTS 1l0-30 cm long by ca. 5.0 cm wide, erect
and densely imbricate throughout, concolorous, apex attenu-
ate; INFLORESCENCE 14-16 cm long by ca. 2.0 cm in diameter,
bipinnate, lax, globose, glabrous, having 8 to 16 spikes,
these erect before anthesis and spreading after; PRIMARY
BRACTS 3.5-5.0 cm long by ca. 3.0 cm wide, shorter than
spikes and not obscuring these, apex attenuate; SPIKES 5.0-
9.0 cm long by ca. 3.0 cm wide at anthesis, spreading after
.anthesis, having ca. 12 to 16 flowers per spike, stipe to
8 mm long, having one sterile bract, this bicarinate;
FLORAT, BRACTS 2.4-2.5 cm long by ca. 1.4 cm wide, broadly
ovate, acute to apiculate, coriaceous, not nexrved, erect,
imbricate, glabrous without, lepidote within, slightly ex-
ceeding sepals; SEPALS 2.0-2.3 cm long, by ca. 7 mm wide,
acute, ecarinate, not nerved, coriaceous, glabrous without,

lepidote within, subequally connate for 1-3 mm; PETALS ca.
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4.0 cm long, vellow, distance between flowers ca. 3 mm;

CAPSULES 1.8-2.2 cm long.

MATERIAL EXAMINED: Linden s. n. (LG; US, AJG, photo)
Peru; AJG 1140, rain forest, very common, epiphytic, 4-5 m
from ground, tank full of water, km 45 Loﬁa:Zamora, Prov.

Zamora, ca. 1500 m, 11 Aug. 1965.

PERU.
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36. GUZMANIA PLEIOSTICHA (Griseb.) Mez, 1896 (DC Monogr.

Phaner. vol. 9) p. 930; Smith, 1957, pp. 209-210.

Tillandsia pleiosticha Grisebach, 1865 (Goett. Nachr.)

p. 9.

PLANT 1.0-1.5 m tall; LEAVES 50-90 cm long, blade
3.5-5.0 ecm wide, lingulate, pale, moderately densely lepi-
dote beneath, glabrous above, apex acute, sheath 9.0-18.0
cm long by 5.0-(?) wide, dark castaneous; SCAPE ca. & mm
in diameter, erect; SCAPE-BRACTS 6.0-20.0 cm long by ca.
2.5 cm wide, erect, imbricate, but exposing scape slightly,
apex acute to attenuate, green toward apices, brown toward
bases; INFLORESCENCE ca. 36 cm long by ca. 7.0 cm in di-
ameter, lax, bipinnate, having 8 to 12 spikes, cylindric,
glabrcus, spikes 2.0-3.5 cm apart; PRIMARY BRACTS 2.5-6.0
cm long by ca. 2.5 cm wide, spréading, apices attenuate,
lowermost nearly egualing spikes, upper ones much shorter
than spikes; SPIKES 4.5-7.0 cm long by 2.0-2.5 cm wide,
ellipsoid or fusiform, spreading, having 12 to 17 £flowers
per spike, stipe ca. 1.0 cm long with 1 to 2 sterile bracts,
the upper sterile bracts bicarinate, the keels widely sepa-
rated indicating that in bud the spikes are tightly ap-
pressed to inflorescence main axis; FLORAL BRACTS 2.0-2.2
cm long by 1.0-1.2 cm wide, ovate, coriaceous, not at all
nerved, acute to slightly apiculate, slightly lepidote
without, densely but f£inely lepidote within, erect, imbri-

cate; SEPALS 1.1 cm long by 3-4 mm wide, obovate, obtuse,
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strongly nerved, glabrous without and within; PETALS ca.
1.8 cm long, erect, lobes white or green, distance between

flowers 3 mm.

MATERIAL EXAMINED: Asplund 18132 (US) epiphytic, Mera,
near banks of Rio Pastaza, Prov. Napo Pastaza, ca. 1000 n,
30 Jan. 1956.

COLOMBIA, GUIANA, VENEZUEILA.
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37. GUZMANIA PANICULATA Mez, 1905 (Bull. Herb. Boiss.

series 2, vol. 5) p. 11l6; Smith, 1936, pp. 575-576.

PLANT'60—80 cm tall; LEAVES ca. 85 cm long, blades
ca. 2.0 cm wide, lingulate, sheath inconspicuous; SCAPE
ca. 8 mm in diameter, erect; SCAPE-BRACTS 'imbricate, apices
attenuate to caudate; INFLORESCENCE ca. 55 cm long by 14 cm
in diameter at anthesis, tri- to quadripinnate, lax, having
ca. 11-14 branches; PRIMARY BRACTS 2.5-12.0 cm long, erect
to spreading, exceeding lowermost branches, much shorter
than upper branches, apices caudate below, acute above,
red with yellow apices; BRANCHES 6.0-11.0 cm long by 2.5-
6.0 cm wide, erect-spreading, distance between branches
1.0-4.5 cm; SPIKﬁS 4.0~6.0 cm long by 2.0-2.5 cm wide,
erect to spreading, spikes per branch ca. 1 to 5, having
6 to 10 flowers per spike; FLORAL BRACTé 1.5 cm long by
ca. 8 mm wide, ovate, broadly acute to obtuse, exceeding
and enfolding sepals, strongly nerved, glabrous without,
densely punctulate within, papery: SEPALS 8-10 mm long,
connate for ca. 3 mm, elliptic, coriaceous, carinate, acute;
PETALS ca. 2.1 cm long, vellow, distance between flowers ca.
4 mm.

MATERIAL EXAMINED: Drake 278 (K; GH, photo, fragments)

near Loja, Prov. Loja, 9 Jan. 1882.

PERU.
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38. GUZMANIA MULTIFLORA (André) Mez, 1896 (DC Monogr.

Phaner. vol. 9) p. 939; Smith, 1957, p. 213.

Ceraauata multiflora André&, 1888 (ﬁnumeration Bromé&l.)

p. 6; André, 1889, pp. 54-55, pl. 18 b.

PLANT 60-70 cm tall; LEAVES 70-90 ¢m long, blades 4.0-
5.0 cm wide, lingulate, apex acute, sheath ca. 20 cm long,
elliptic, striate-purple, castaneous toward base; SCAPE
ca. 8 mm in diameter, about as long as or slightly exceed-
ing leaf-rosette, erect; SCAPE-BRACTS 12-25 cm long, imbri-
cate throughout, erect, apex acute, foliaceous; INFLORES-
CENCE ca. 30 cm long by ca. 6.5 cm in diameter, bipinnate,
lax, cylindric, red, having ca. 16 spikes, glabrous; PRI-
MARVY-~BRACTS 2.0-6.0 cm long by ca. 2.5 cm wide, lower ones
exceeding spikes, spreading to reflexed, upper ones about
1/2 as long as spikes, apex attenuate; SPIKES 3.0~4.0 cm
long by ca. 2.0 cm wide, ovoid, flowers per spike 6 to 9,
spreading to reflexed, distance between spikes 1.0-2.0 cm,
stipe 6-8 mm long; FLORAL BRACTS ca. 0.9-1.1 cm long by
ca. 6 mm wide, broadly elliptic, obtuse, spreading, scarcely
imbricate, strongly nerved, exceeded by sepals, subglabrous
without, lepidote within, yellow-red when alive; SEPALS 1l.2-
1.4 cm long by ca. 4 mm wide, exceeding floral bracts,
obovate, truncate, strongly nerved, posteriorly carinate,
connate for ca. 3 mm; PETALS ca. 1.8 cm long, white usually
whan alive; CAPSULES ca. 2.7 cm long, distance between

flowers 4-5 mm.
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MATERIAL EXAMINED: André& 2970 (K, TYPE; US, photos)

at Niebli, foot of Pululahua, Prov. Pichincha, ca. 2000 m,
‘June 1876.

COLOMBIA.
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39. GUZMANIA WEBERBAUERI Mez, 1905 (Bull. Herb. Boiss.

series 2, vol. 5) p. 114; Smith, 1936, p. 576.

PLANT ca. 1 m tall; LEAVES ca. 90 cm long, blades 2.0-
4.0 em wide, lingulate, punctulate below, apex attenuate:;
SCAPE 5-7 mm in diameter, erect; SCAPE-BRACTS 7.0-20.0 cm
long by ca. 2.5 cm wide, erect, apex attenuate, imbricate
but scape exposed at least in part; INFLORESCENCE 10-30 cm
long by ca. 4.0-5.5 cm in diameter, bipinnate, dense above,
lax below, glabrous, having ca. 8 spikes, red when alive;
PRIMARY BRACTS 3.0-5.0 cm long by ca. 2.5 cm wide, ascend-
ing, red when alive, apices attenuate, exceeding to equal-
ing spikes; SPIKES 2.5-4.0 cm long by ca. 2.0-2.5 cm wide,
erect to spreading, ellipsoid, distance between spikes
0.5-3.5 com, having 5 to 9 flowers per spike; FLORAL BRACTS
1.0-1.2 cm long by 1.0-1.4 cm wide, rounded, nerved, sub-
coriaceous, much shorter than sepals, glabrous without and
within; SEPALS 1.7 cm long by ca. 8 mm wide, egually con-
nate for 1.0-1.3 cm, coriaceous, obovate, rounded, nerved,
glabrous without and within; PETALS ca. 3.0 cm long, lobes
yellow, distance between flowers ca. 2 mm.

MATERIAL EXAMINED: Weberbauer 1300 (B, TYPE; US, photo)

Peru; Hitchcock 21861 (US) epiphytic, between Banos and

Cashurco, 8 hours (walk) east of Bahos, Prov. Tungurahua,

1300-1800 m, 25 Sept. 1923; Asplund 18353 (US) steep slope,

Mera, Prov. Napo Pastaza, ca. 1100 m, 11 Nowv. 1955.

PERU.
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40. GUZMANIA CALAMIFOLIA Mez, 1896 (DC Monogr. Phaner, vol.

9) p. 931; Smith, 1957, pp. 208-209.

Caraquata acorifolia André, 1888 (Enumeration Bromé&l.)

p. 6; André, 1889, pp. 56-57, pl. 16 b, not Guz. acori-
folia (Griseb.) Mez, 1896. C
FIG. 92
PLANT 3.5-6.0 cm tall with inflorescence; LEAVES ca.

50 cm long, blades 0.5-1.2 cm wide, linear, apex attenuate,
sheath narrow and inconspicuous; SCAPE 3-4 mm in diameter,
erect or ascending, not exceeding leaf-rosette; SCAPE-
BRACTS 10-40 cm long by ca. 1.5 cm wide, erect, imbricate
throughout, subfoliaceous, apex.filiform; INFLORESCENCE 7.0-
13.0 cm long by ca. 5.0 cm in diameter, bipinnate with 4 <o
7 spikes or rarely subdigitate, glabrous, lax to subdense;
PRIMARY BRACTS 2.2-6.0 cm long by ca. 1.0 cm wide, erect
to spreading, the lowermost about equaling the spikes,
upper ones much shorter than spikes, apex attenuate to
apiculate; SPIKES 2.0~6.0 cm long by ca. 1.5 cm wide, fusi-
form to ellipsoid, erect to spreading, distance between
spikes ca. 1.5-2.0 cm, flowers per spike 7 to 11; FLORAL
BRACTS ca. 1.8 cm long by ca. 1.0 cm wide, ovate, promi-
nently nerved, acute to apiculate, yellow when alive, dry-
ing to pale brown, imbricate, erect, glabrous without,
densely lepidote within; SEPALS ca. 2.0 cm long by 7-9 mm
wide, not exceeding floral bracts, acute, narrowly el-

liptic, short-connate, posteriorly carinate, nerved,
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cocriaceous; PETALS ca. 1.9 cm long, erect, blades yellow;

CAPSULE 1.5 cm long, distance between flowers 3-~5 mm, in

flower around May-July.

MATERIAL EXAMINED: André 3396 (K, TYPE; André, 1889,

illustration) Colombia, ca. 990 m; AJG 844 (US) epiphytic,
near bank of Rlo Zamora, between Cumberatza and Zumbi,
Prov. Zamora, ca. 750 m, 23 Feb. 1963.

COLOMBIA.



536
41 . GUZMANIA TARAPOTINA Ule, 1907 (Verh. Bot. Ver. Brandenb.

vol. 48) p. 147; Smith, 1936, p. 575.

PIANT ca. 1 m tall; LEAVES 50-70 cm long, blades 2.0-
2.5 cm wide, linear-lingulate, appears glabrous, apex at-
tenuate, sheath ca. 7.0 cm long by 4.0-4.5 cm wide, dark
brown; SCAPE 0.9-1.0 cm in diameter, erect, shorter than
leaf~rosette; SCAPE-BRACTS 5.0-50.0 cm long, imbricate
throughout, foliaceous below, apices attenuate, scape
totally obscured to partially showing; INFLORESCENCE ca.
26 cm long by ca. 7.0 cm in diameter, bipinnate, lax,
green, having ca. 10 to 14 spikes, these 0.8-4.0 cm apart:
PRIMARY BRACTS 1l.8-8.5 cm long by ca. 1.7 cm wide, spread-
ing, lowermost exceeding spikes, upper ones much shorter,
apex attenuate; SPIKES 3.0-4.5 cm long by 1.6 cm wide at
anthesis, spreading, having 10 to 15 flowers per spike,
stipe ca. 1.0 cm long with ca. 1 sterile bract; FLORAL
BRACTS ca. 2.0 cm long by ca. 1.4 cm wide, ovate-elliptic,
apiculate, strongly nerved, papery, obscurely éunctulate
to glabrous without glabrous within; SEPALS ca. 1.6 cm long,
by ca. 4 mm wide, not exceeding floral bracts, strongly
nerved, posteriorly carinate, ovate, acute, glabrous to
subglabrous without and within, distance between flowers
4-9 mm.

MATERIAL EXAMINED: Ule 6683 (B, TYPE) Peru, Dept.

Loreto; ?enland and Summers 202 (COCO; GH, photo) conflu-

ence of Rio Mapoto with Rio Pastaza, Prov. Tungurahua, ca.
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300 m, 21 March 1939.

PERU.
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42, GUZMANIYA ELONGATA Mez and Sodirc, 1905 (Bull. Herb.

Boiss, series 2, vol. 5) p. 115; sSmith, 1932, p. 31;
Diels, 1938, p. 143.

Guzmania drewii L. B. Smith, 1954 (Contrb. U.S. Nat.

Herb. vol. 29, no. 1l) pp. 526-527, fig. 82.

PLANT 1 m tall or more; LEAVES 40-100 cm long, blades
ca. 4.0-7.0 cm wide, lingulate, densely lepidote, apex
acute to attenuate; SCAPE ca. 9 mm in diameter, apparently
erect; SCAPE-BRACTS 5.0-25.0 cm long, erect, imbricate
throughout; INFLORESCENCE ca. 35 cm long by 6.5 cm in di-
ameter, bipinnate, lax, exceeding leaf-rosette, having ca.
17 spikes, cylindric:; PRIMARY BRACTS 2.5-8.0 cm long by
2.0-3.0 cm wide, lowermost extending well beyond spikes,
uppermost less than 1/2 as long as spikes, spreading to
reflexed, apex long attenuate; SPIKES 4.0-7.0 cm long by
ca. 2.2 cm wide, spreading, ca. 1l4-19 spikes per inflores-
cence, distance between spikes ca. 1.0-2.7 cm, stipe
minimal, no sterile bracts; FLORAL BRACTS 1.6-2.0 cm long
by ca. 1.0 cm wide at capsule maturity, elliptic, strongly
nerved, apex broadly acute to oktuse (Note, Mez's descrip-
tion of 1905 says more or less © mm long, but the type
photo betrays this, while the specimen in bud has some
floral bracts as short as 12 mm, the specimen in capsule
has floral bracts to 2.0 cm long); SEPALS 1.8 cm long at
capsule maturity, not exceeding floral bracts, 1.2 cm long

in bud, obovate-elliptic, obtuse; PETALS ca. 1.7 cm long;
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43. GUZMANIA XANTHOBRACTEA Gilmartin, spec. nov.

A Guzmania amplectens L. B. Smith, cul affinis, scapo

gracili, bracteis florigeris obtusis chartaceis, sepalis
brevioribus acutatis differt.
FIG. 93

PLANT ca. 1 m tall; LEAVES 80-110 cm long, blades 3.5-
4.0 cm wide, linear-lingulate, very inconspicuously lepi-
dote, apex attenuate, sheath ca. 2 cm long by 6.0 cm wide,
dark brown; SCAPE ca. 4 mm in diameter, not exceeding
leaves, curving; SCAPE-BRACTS 7.0-30.0 cﬁ long by ca. 2.3
cm wide, erect, imbricate, apex attenuate to caudate; IN-
FLORESCENCE 40-50 cm long by 15-20 cm in diameter, curving,
yellow, subglabrous, bipinnate, lax; PRIMARY BRACTS 4.0-
8.0 cm long, red, spreading to ascending, apex attenuate;
SPIKES 10-14 cm long by 4.0-4.5 cm in diameter, obovate,
ca. 5 to 10 per inflorescence, ca. 4.0 cm apart, ascending,
flowers per spike 9 to 15, stipe 0.8-2.5 cm long with 1 to
2 sterile bracts; FLORAL BRACTS 3.5-4.0 cm long by ca. 1.5
cm wide, obovate, apiculate, imbricate, strongly nerved,
papery, punctulate without, glabrous within, yellow when
living; SEPALS 2.0-2.2 cm long by 5 mm wide, acute, obovate,
coriaceous, carinate, glabrous without and within, connate
equally for 5-7 mm; PETALS ca. 5.0 cm long, lobes green;
OVARY 7-8 mm long by 2 mm in diameter, distance between
flowers 4-5 mm.

MATERIAL EXAMINED: AJG 871 (US, TYPE) terrestrial on
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CAPSULES ca. 2.1 cm long.

MATERIAL EXAMINED: Sodiro 171/44 (B, TYPE; US, AJG,

photo) near Mt. Corazdn, Prov. Pichincha, Dec. 1901; Drew

E-198 (US, TYPE of Guz. drewii) epiphytic, along trail be-

tween Toldadas and Rio Arturo, east of Ca§aﬁbe, "wet
forest," Prov. Imbabura, ca. 3050 m, 15 May 1944; Asplund
17101 (US) steep shrubby slope, northwest side of Mt.
corazdn-Rio Pilaton drainage, Prov. Pichincha, 3200 m, 27

July 1955; Asplund 18970 (US) cliff, below San Juan towards

Chiriboga, Prov. Pichincha, ca. 2800 m, 31 Dec. 1955.
NOTES: Comparison of the type specimen photo of Guz.
elongata Mez and Scodiro with the type specimen of Guz.

drewii L. B. Smith does not uphold any distinctions between

these two taxa. Therefore, the later described Guz. drewii

has been reduced to taxonomic synonomy under Guz. elongata.

To date it has been collected on the western slopes of the
Andes southwest of Quito and near the continental divide

east of Cayambe at altitudes from 2800 to 3200 m.
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road cut, well developed "woody" base with numerous long
fibrous roots coming off laterally 5.0-10.0 cm above base,

ca. km 100 Guayagquil-El Tambo, road to Cuenca, Prov. Canar,

ca. 1850 m, 16 Nov. 1963; Drew E-540 (US) epiphytic(?),
above .Garcia Mdreno, above Rio Intag, neaf ébnfluence of
Rio Intag and Quinendé, Prov. Imbabura, 1530 m, 8 Sept.
1l944.

NOTES: This very colorful species has only been col-
lected twice to date which is surprising in view of its
showy red and yellow inflorescence. The duration of its
flowering may be very short therefore. The well-developed
nearly "woody" base noted in AJG 871, may indicate that the
rlant is a perennial which flowers only at long intervals,

living vegetatively the remainder of the time.
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44 . GUZMANTA AMPLECTENS L. B. Smith, 1949 (Contrb. U.S.

Nat. Herb. vol. 29, no. 7) pp. 292-293, fig. 16; Smith,
1857, p. 210.
PLANT ca. 1 m tall; LEAVES 40-50 cm long, blades ca.

2.5 cm wide, 1ingulate,Asubdensely lepidoge.throughout
with small appressed scales, sheaths ca. 14 cm long, el-
liptic, distinct, dark castaneous; SCAPE 0.9-1.3 cm in
diameter, erect; SCAPE-BRACTS 10-30 cm long by ca. 2.7 cm
wide, imbricate, lower foliaceous, blacdes attenuate; IN-
FLORESCENCE ca. 35 cm long by ca. 8.0 cm, bipinnate, lax,
having ca. 6 spikes, these up to 5.0 cm apart; PRIMARY
BRACTS to 6.0 cm long, mostly ca. 1/2 as long as spikes
or less, apex attenuate to acute; SPIKES ca. 10 cm long
by 2.0-3.0 cm in diameter, erect to spreading, having 6 to
8 flowers per spike; FLORAL BRACTS ca. 4.8 cm long, much
exceeding sepals, at first enfolding spike, later enfold-
ing merely a single flower, oblong~ellip£ic, obscurely
pale—-appressed-lepidote, bright red except for orange apex
when living, subcoriaceous with papery margins; SEPALS ca.
3.0 cm long, obtuse, elliptic, sparsely white-lepidote,
posteriorly carinate, connate for ca. 8 mm posteriorly and
for ca. 4 mm anteriorly; PETALS not known; distance between
flowers ca. 7-9 mm.

MATERIAL EXAMINED: Foster 2162 (US, TYPE; photo)

Colombia, ca. 840 m.

COLOMBIA.
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NOTES: Although Guz. amplectens L. B. Smith has not

vet been collected in Ecuador, it is likely to be found
there. It has been collected in southern Colombia less
than 50 km north of the Ecuadorian border on the western

‘-

slopes of the Andes.
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45. GUZMANTIA ECUADORENSIS Gilmartin, spec. nov.

A Guz. amplectens L. B. Smith, culi affinis, sepalis

longioribus bracteis florigeris excedentibus, inflores-—
centia tripinnatardiffert.

DLANT ca. 1 m tall; LEAVES ca. 1 m long, blades 6.0-
7.0 cm wide, lingulate, apex pungent; SCAPE erect, 1.6 cm
in diameter; SCAPE-BRACTS 8.0~-15.0 cm long at least, imbri-
cate, apex attenuate; INFLORESCENCE ca. 35 cm in diameter,
tripinnate, lax, branches ca. 4.0 cm apart; PRIMARY BRACTS
6.0-2.0 cm long, apex attenuate, red; BRANCHES ca. 20 cm
long by ca. 12 cm in diameter, having 1 to 3 secondary
branches; SECONDARY BRANCHES 8.0-10.0 cm long by 4.0-5.0
cm wide, spreading to nodding, flowers per branch 8 to 12,
stipe ca. 1.5 cm long;.FLORAL BRACTS 2.4-2.6 cm long by 1.1
. cm wide, ovate—elliptic, spreading to erect, not imbricate,
strongly nerved, glabrous without, lepidote within, papery,
apex obtuse; SEPALS 3.5-4.0 cm long by ca. 4 mm wide,
linear, obtuse, coriaceous, mostly ecarinate, spreading to
erect, glabrous without and within; PEDICELS ca. 6 mm long:;
PETALS ca. 5.0 cm long, lobes ca. 7 mm wide, yellow when
alive, stamens and stigma included equally by ca. 5 mm.

MATERIAL EXAMINED: Acosta Solis 6219 (F, TYPE) Osocloma,

road to Tablas, Prov. Boliwvar, 2500 m, 7 Oct. 1943.

NOTES: This new species, Guzmania ecuadorensis, differs

from Guz. amplectens in the sepals which greatly exceed the

floral bracts and in the well-developed tripinnate
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inflorescence, as well as having sepals which are to 4.0
cm and largely ecarinate. It differs from Guz. xantho-
bractea in the tripinnate inflorescence and also the size
of the sepals. The former has sepals 2.0-2.2 cm long.

Also the petalé are green in Guz. xanthobractea and they

are yvellow here. It has been collected in Central EZcuador.

There is apparently some affinity teo Guzmania candelabrum

André from southern Colombia. However, the sepals are ca.
2.0 cm long and the floral bracts are only ca. 1.3 cm long

in Guz. candelabrum Andreé.
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46. GUZMANTA DIFFUSA L. B. Smith, 19248 (caldasia wvol. 5)

p. 2, fig.; Smith, 1957, pp. 204-205.

PIANT 1-2 m tall; LEAVES 30-80C cm long, blades 4.0-
8.0 cm wide, lingulate, apex attenuate, sheaths inconspic-
uous; SCAPE 8-9 mm in diameter, erect; SCAPE-BRACTS at
least 6.0 cm long, foliaceous, densely imbricate; INFLO-
RESCENCE 40-100 cm long by ca. 18 cm in diameter, tripin-
- nate, very lax; PRIMARY BRACTS 3.0-6.0 cm long, lepidote,
spreading, shorter than branches, red or yellow when alive,
apex attenuate; BRANCHES ca. 10 cm long, ca. 4.0 cm apart,
vellow, spreading; SPIKES ca. 2 to 3 per branch, 4.5-8.0
cm long, by ca. 2.0 cm wide, stipe 1.0-2.0 cm long, no
sterile bracts, flowers per spike 4 to 8; FLORAL BRACTS ca.
7 mm long by 3-4 mm wide, nerved, ovate, glabrous without
and within, apex broadly acute; SEPALS ca. 1.2 cm long by
3 mm wide, obovate, symmetrical, obtuse, nerved, glabrous
without and within, coriaceous; PETALS ca. 2.2 cm long,
white or yvellow, distance between flowers 0.5-1.0 cm.

MATERIAL EXAMINED: Drew E-365 (US) epiphytic, Camp

Arellan, east of Volcan de Cayambe, Prov. Imbabura, ca.
2760 m, 22 July 1944.

COLOMBZA.
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47. GUZMANIA RHCNHOFIANA Harms, 1932 (Ilotizbl. Bot. Gart.

und Mus. Berlin vol. 14) p. 329; Smith, 1949, pp. 295-
296; smith, 1957, p. 208.
FIG. 94
PLANT 50-100 cm tall by ca. 60 cm in diameter; LEAVES

30-50 cm léng, blades 4.5-5.5 cm wide, lingulate, appearing
glabrous above, punctulate below, apex acute to attenuate,
sheath 10-15 cm long by 7.0-8.5 cm wide, narrowly ovate;
SCAPE 5-8 mm in diameter, erect, exceeding leaf-rosette:;
SCAPE-BRACTS ca. 3.5-5.0 cm long by ca. 2.0 cm wide, erect,
not at all imbricate, rxred or green when alive, exposing
scape throughout, apices acute to attenuate; INFLORESCENCE
25-50 cm long by ca. 20 cm in diameter, bipinnate, lax,
glabrous, having 7 to 14 branches, thesg 3.0-4.0 cm apart,
ellipsoid; PRIMARY BRACTS ca. 2.0 cm long by ca. 1.2 cm
wide, spreading, apex atﬁenuate, mostly shorter than the
stipe of the branches; BRANCHES 10-18 cm long by ca. 2.0
cm wide at anthesis and exclusive of capsules, ascénding,
having 10 to 20 flowers per branch, stipe 2.5-4.0 cm long
with usually one sterile bract; FLORAL BRACTS 7-9 mm long
by ca. 6 mm wide, acute, ovate, glabrous without, subgla-
brous within, papery, nerved, spreading, not at all imbri-
cate, green when alive; SEPALS 1.0-1.2 cm long by 4-5 mm
wide, obovate and somewhat asymmetrical, obtuse, carinate,
connate for ca. 3 mm; PETALS ca. 1.8 cm long; CAPSULES ca.

2.4 cm long, seeds ca. 4 mm long, distance between flowers
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0.6-1.0 cm.

MATERIAL EXAMINED: Schultze-Rhonhof 1981 (B, TYPE; US,

photo) San Carlos, Prov. Pichincha(?) ca. 150 m, 19 Oct.

1935; Foster 2188 (US) Colombia; AJG 866 (US) km 9 Santo
Domingo-Quinendé&, road side, epiphytic, Pfoé. Pichincha,
ca. 480 m, 1l Oct. 1963; AJG 869 (US) 20 km east of Santo
Domingec, new road to Quito, common locally, epiphytic,
Prov. Pichincha, ca. 650 m, 25 Oct. 1963; AJG 1060 (US) at
turn—~off fof road to Quinendé&, on an orange tree at finca,
common locally, tank full of water, Prov. Pichincha, ca.
600 m, 3 Aug. 1965; AJG 1071 (US) epiphytic, outskirts of
Santo Domingo, on cultivated land, Prov. Pichincha, ca. 600
m, 3 Aug. 1965.

COLOMBIA.

NOTES: To date, Guzmania rhonhofiana has been collected

only in western-northern Ecuador and in southwestern Colombia
in wet forest at altitudes from ca. 100 to 1200 meters. It
is noteworthy and gratifying to observe that the mature
dimensions of floral parts occur while the plant is still

in bud. In AJG 1060, the primary bract and floral bract
dimensions of an old inflorescence with its capsules de-
hisced, approximated those of a budding inflorescence of

ancther plant of this species.
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48. GUZMANTA HITCHCOCKIANA L. B. Smith, 1935 (Contrb. Gray

Herb. vol. 106) pp. 148-149, pl. 1, fig. 1.
| FIG. 95
PLANT ca. 1 m tall; LEAVES 90-120 cm long, blades
5.0-6.0 cm widé, apparently glabrous abové,udensely lepi-
dote below, apex attenuate to acute, sheath ca. 18 cm long
by 10 cm wide, concolorous with blade to castaneous; SCAPE
estimate 1.2 cm in diameter, probably erect:; SCAPE-BRACTS
not known; INFLORESCENCE probably ca. 60 cm long, ca. 20
cm in diameter, bipinnate, very lax, main rhachis lepidote,
distance between spikes ca. 4.0-5.0 cm; PRIMARY BRACTS ca.
6.0-8.0 cm long by 2.5 cm wide, blade narrowly triangular,
spreading, sheath amplexicaulous; SPIKES 9.0-13.0 cm long
by 3.0-4.0 cm wide, spreading, having 8 to 12 flowers per
spike, stipe ca. 5.5 cm long, no sterile bracts; FLORAL
BRACTS 1.2 cm long by 0.9-1.0 cm wide, ovate, broadly acute
to obtuse, slightly nerved, subcoriaceous, lepidote without
and within, spreading, not at all imbricate; SEPALS 1.7-2.0
cm long, oblong, obtuse, densely lepidote, connate for
nearly 1.0 cm, distance between flowers ca. 1.0; CAPSULES
ca. 3.0 cm long.

‘MATERIAL EXAMINED: Hitchcock 20436 (US, TYPE) epi-

phytic, Teresita, 3 km west of Bucay, Prov. Guayas, ca.

270 m, 5-7 July 1923; Fostexr 2641 epiphytic, near Santo

Domingo, Prov. Pichincha, ca. 600 m, 8 Dec. 1948; AJG 1056

(US) immature specimen, in bud, ca. 2 km northwest of Santo
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Domingo, rain forest, Prov. Pichincha, 550 m, 3 Aug. 1965;
Naundorff s. n. (US) cultivated by Marnier-—Laposﬁolle in
France, no. 61, Selva Negra, Prov. Pichincha, ca. 600 m,

Nov. 1966 (2).
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Genus MEZOBROMELIA

Mezobromelia L. B. Smith, 1935 (Proc. Amer. Acad. vol. 70)

p. 151.

Leaves entire; flowers polystichous, perfect; sepals
symmetric; petais tightly joined, bearing Ewé scales on
inner surface; filaments connate with petals; ovary supe-
rior.

MEZOBROMELIA FULGENS L. B. Smith, 1948 (Lloydia vol. 11,

no. 4) pp. 303-304, fig. 1.

PLANT ca. 1 m tall; LEAVES ca. 50 cm long, blades ca.
7.0 cm wide, lingulate, minutely lepidote, apex rounded-
apiculate, sheath concolous with bhlade; SCAPE erect,
stout; SCAPE-BRACTS densely imbricate, lowermost folia-
ceous, upper ones broadly elliptic; INFLORESCENCE to 60 cm
long, tripinnate, red when alive; PRIMARY BRACTS to 6.0 cm
long, slight;y exceeding sterile bases of branches; PRI-
MARY BRANCHES 10-~17 cm long, spreading; SECONDARY BRANCHES
to ca. 6.0 cm long, few-flowered, flowers turning secund
and downward; FLORAL BRACTS 1l.9-2.2 cm long by ca. 1.5 cm
wide, erect, purple when alive, ovate, glabrous without
and within, ecarinate, nerved, apex broadly acute; SEPALS
l1.2-2.1 em long by ca. 1.0 cm wide, connate for 4-5 mm
equally, ecarinate, elliptic, obtuse, about eqgualing
floral bracts; PETALS ca. 4.5 cm long, joined, but sepa-
rable when dry, yellow-green when alive, with dentate

scales reaching ca. 5 mm from petal base, stamens included
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by 4=-5 mm, distance between flowers ca. 7 mm.
MATERIAL EXAMINED: Dodson and Thien 675 (US, fragment)

km 14 Loja-zamora, Prov. Zamcra, 2300 m, 18 Sept. 196l.
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CATOPSIS

Catopsis Grisebach, 1864 (Flora Brit. West Indies) p. 599.
Stemless, monoecious or diocecious; leaves entire, 10-
15 leaves and seldom more per rosette, minutely appressed-
lepidote; scapé conspicuous; inflorescencé ﬁsually bipin-
nate, rarely simple or tripinnate, egualing or exceeding
leaves, its branches polystichous-£flowered; flowers small
or minute, perfect or unisexual; floral bracts ecarinate:
sepals free, usually with rounded apices and strongly
asymmetric, glabrous without; petals free, not having
nectar scales; stamens included, filaments unequal; style
shorter than ovary; capsule septicidal; seeds with coma
apical and folded at maturity, bases of seeds projecting
from capsule.
KEY TO THE ECUADORIAN SPECIES
l. Floral bracts ca. 0.5 cm long, sepals 6-7
mm long, leaf-blades with rounded, apiculate
apices, sepals glabrous without and lepidote

within. . . . . =z 1. Catopsis sessiliflora.

1l. Floral bracts 0.9-1.2 cm long, sepals ca.
1.5 em long, leaf-blades with acuminate
apices, sepals glabrous without and within

e o o o o o o s o e e o = 2. Catopsis nutans.
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1. CATOPSIS SESSILIFLORA (Ruiz and Pavon) Mez, 1896 (DC.

Monogr. Phaner. wvol. 9) p. 625; Smith, 1957, pp. 244-
245, fig. 71.

Tillandsia sessilifloxa Ruiz and Pavon, 1802 (Flora
peruv. vol. 3) p. 42, pl. 271, fig. b.

PLANT 15-35 cm tall; LEAVES 6-20 cm long, blades 1l.2-
2.5 cm wide, lingulate, apex rounded and apiculate, outer-~
most leaves shorter than those from center of rosette,
sheath ca. 6.0-8.0 cm long by 3.5-4.5 cm wide, elliptic:
SCAPE ca. 1 mm in diameter, slightly exceeding leaf-
rosette; SCAPE-BRACTS ca. 0.9-1.2 cm long, apex acute to
abruptly acuminate, very distant; INFLORESCENCE 7.0-12.0
cm long by up to 8.0 cm in diameter when compcund, simple,
or bipinnate to digitately compound with ca. 3 to 4
branches, lax, glabrous; PRIMARY BRACTS like scape-bracts,
much shorter than naked sterile base of spike; SPIKES 2.0-
9.0 cm long by ca. 1.5-2.0 cm wide, having 8 to 12 flowers
per spike, distance between spikes 2.0-3.0 cm; FLCORAL
BRACTS ca. 0.5 cm long, much exceeded by sepals, broadly
ovate, nerved, papery, glabrous without and within, apex
obtuse; SEPALS 6-7 mm long by ca. 6 mm wide, suborbicular,
papery, asymmetrical, nerved, glabrous without, lepidocte
within; PETALS lanceolate—-ovate; CAPSULE ca. 1l.2 cm loag,
distance between flowers 0.4-1.0 cm.

MATERIAL, EXAMINED: Drew E-542 (US) epiphytic, along

trail to San Luis de la Vega, below Garcia Moreno, Prov.
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Imbabura, ca. 225 m, 9 Sept. 1944; Rauh, Hirsch E 12 (US)

Pasaje, Prov. El Oro, 300 m, 29 Aug. 1954; Asplund 19488

(US) on tree trunk in scrub, Prov. Napo-Pastaza, ca. 1100
m, 20 Feb. 1956; AJG 1078 (US) epiphytic on orange tree,
much water in tank, km 19, Sanﬁo Domingo-Quito, Prov.

Pichincha, ca. 800 m, 4 Aug. 1965.
Southern BRASIL, southern MEXICO, PERU, WEST INDIES.
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NOTES: A variety dioica of Catopsis sessiflora has heen described

by L. B. Smith from British Honduras material. This variety does not

geem to have been collected in Ecuador to date.
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2. CATOPSIS NUTANS (Swartz) Grisebach, 1864 (Flora Brit.

West Indies) p. 599; Smith, 1957, pp. 243-244.

Tillandsia nutans Swartz, 1788 (Prodromus) p. 56.

PLANT 14~40 cm tall; LEAVES 10-24 cm long, blades
1.8-2.5 cm wide, lingulate to triangular,\wﬂite cretaceous
toward base, apex acuminate, sheaths ca. 4.5-12.0 cm long,
elliptic; SCAPE ca. 1 mm in diameter, about as long as
leaf-rosette, decurved; SCAPE-BRACTS ca. 1.5-~2.5 cm long,
erect, not imbricate; INFLORESCENCE ca. 4.0-10.0 cm long
by ca. 3.0-4.0 cm in diameter, simple or few-branched;
PRIMARY BRACTS shorter than sterile base of spike; SPIKES
to 2.0 em long, laxly 3 to l5-flowered, rhachis nearly
straight; FLORAL BRACTS 0.9-1.2 cm long, broadly ovate or
elliptic, from slightly to much shorter than sepals,
papery, glabrous without and wifhin, nerved, erect to
spreading, apex acute; SEPALS ca. 1.5 cm long by 0.9 cm
wide, obtuse, glabrous without and withih, papexy, nexved;
PETALS with distinct spreading blades; CAPSULE 1.5-2.1 cm
long, distance between flowers 0.5-2.0 cm apart.

MATERIAL EXAMINED: Hitchcock 21249 (US) epiphytic, on

dry hill, Portovelo, gold mine near Zaruma, Prov. El Oro,
600-1000 m, 30 Aug. - 1 Sept. 1923.

COLOMBIA, southern MEXICO, VENEZUELA, WEST INDIES.
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Bromeliaceae Harms, 1930 (Engler and Prantl, Pflanzenfam.

culent; ovary nearly always totally inferior, fruit bac-

ed. 2, vol. 15 a) p. 132; Smith, 1957, p. 245.

Leaves rosulate, usually spinose-serrate, often suc-

seeds naked; cotyledon of young seedling remaining

stomata round in surface view, scattered.

KEY TO THE ECUADORIAN GENERA OF THE BROMELIOCIDEAE

Petals with nectar scales (A)*, fruit
rather dry, scape conspicuous in Ecuadori
species. . . . . . . : Genus AECHMEA, pP.

Petals NOT with nectar scales (RA), or if

present then fruit compound; fruit defi-

nitely fleshy, plant with or without con-

spicuous scape.

2. Ovaries coalescing with one another to

form a fleshy, compound fruit. . . . . .

e o o+ s s = e o « » 3 Genus ANANAS, p.

2. Ovaries NOT coalescing with one another

cate,
inconspicuous;
l -
1.
A .
AA
|
B
%*

3.

and NOT forming a fleshy compound fruit:;

petals naked (AA).

aments, sepals strongly asymmetric (B)

e « o « o o . . 3 Genus STREPTOCALYX, P

an

Petals free and NOT adnate to stamen fil-

Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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3. Petals united or adnate to filaments,

4.

sepals symmetric (BB).

Inflorescence central, scape present or
absent. . . . . . : Genus BROMELIA, p.
Inflorescence central or iateral, lateral
in Ecuadorian species; scape absent. . .

: Genus GREIGIA, P-
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Genus AECHMEA
Aechmea Ruiz and Pavon, 1794 (Flora Peruv.) p. 47, nomen

conservandun.

Leaves rosulate, blades usually lingulate; scape con-
spicuous in moét Ecuadorian species; inflérescence simple
or compound; flowers usually sessile; sepals often strongly
asymmetric with large wing; petals free, bearing 2 scales,
second series of stamens more or less joined to petals;
pollen grains with 2 or 4 pores or sometimes aborted:;
style shorter than stamens, stigma-lobes linear, often

twisted; seeds small, rugose, dark.

KEY TO THE ECUADORIAN SPECIES OF AECHMEA
l. Inflorescence simple, plant 30-100 cm tall.
2. Inflorescence lax, havihg 12 to 15 flowers,

petals blue. . . . . : l. Aechmea drakeana.

2. Inflorescence dense, having 25 or more
o flowers.
A 3. Inflorescence strobilate (A)¥%, ca. 12-14
cm in diameter, sepals 3.0 cm long or

more, floral bracts lanceolate-triangular

(B), margins serrulate, 6.0 cm long or

—t

N

jos]

more.

*
Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.
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4. Scpals subequally short-connate, lcaves
with appressed ferruginous scales beneath

2. Aechmea strobilacea.

4. Scpals free, leaves pale-lepidote bencath

3. Aechmea negdalence.

‘3. Inflorescence elongate (AR), 3.0-4.0 cm in
diameter, sepals 0.5-1.9 cm long, floral
bracts with subulate blades (BB), margins
entire, minute or lacking to 1.6 cm long.':

‘5. Floral bracts wvery minute or lacking,
scape-bracts NOT imbricate (C). . . . . .

4. Aechmea nudicaulis.

5. Floral bracts 1.0-L1L.6 cm long, basal

scape-bracts imbricate (CC).

‘Q 6. Leaves laxly serrate (D), inflorescence"
' of ca. 40 flowers, petals yellow when
';Z alive. . . . . . . % 5. Aechmea Ffraseri.
C(: 6. Leaves densely serrate (DD), inflores-—
cence of ca. 100 flowers, petals lilac-
.JE rose when alive. . . . « « « « « . . .f.
Sl -

e o o * e e« « o = 6, Aechmea involucrata.

l. Inflorescence compound, plant 30 cm to 2 m
tall.
7. Flowers fasciculate, primary bracts
cucullate, inflorescence subgloboss.

8. Plant to ca. 1 m tall, leaves to 2 o,
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long, blades 5.0-10.0 cm wide, floral
bracts with serrate margins and exceeding -

the scpals. . . . : 3. Aechmea magdalenae.

Plant to 3 m tall, leaves ca. 1 m long,
blades 3.0-5.0 cm wide, floral brzcts

with margins entire and slightly exceededi.
by the sepals. « & « ¢ o o o o o o o o o =

: 7. RAechmea nidularioidecs.

7. Flowexrs spicate, primary bracts NOT cucul-

late, inflorescence NOT subglobose.

9. Flowers pedicellate (E), inflorescence

tripinnate throughout. . . . . . . . . .

: 8. Acechimea maxicana.

h
g . . - ..
9. Plowers sessile (BE), inflorescence bipin-

nate, digitate or tripinnate below.

10. Floral bract margins, sepal margins

serrulate (F), flo*al bracts NOT dis-

tichous. e « o <. = 9. Aechmea hopoii.

10. Floral bract margins, sepal margins

entire (FF), £floral bracts distichous.
1l. Sepals exceeding £f£loral bracts, ca.
1.3 cm long, petals orange when alive

= 10. Aechmea tessmanii..

- - 3 - - - - -

11l. Sepals NOT exceeding £loral brocts o
if slightly so then not more than 7 smm

long, petals yellow or rose when alive.
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' 12. Scape-bracts imbricate (cc) . inflorescence
bi- tripinnate, pyramidal to oblong, floral

bracts green, strongly nerved. . . . . . .

1l. Aechmea pyramidalis.

L 12. Scape~bracts NOT imbricaté h;), inflores-
cc cence digitate to bipinnate, if tripin-
nate then ellipsoid, floral bracts often
red, not or scarcely nerved.
13. Inflorescence ca. 4.0 cm long, subdigi-

tate or bipinnate with ca. 4 spikes,

sparcely white~flocculose.
1l4. Petals ca. 5 mm long, leaves 15-35 cm
long, scape ca. 1 mm in diameter, scape-

bracts entire. . ¢ v o o o o o e o o o =

12. Aechmea andradei.

l4. Petals ca. 1.5 cm long, leaves 35-60 cm
long, scape ca. 3 mm in diameter, scape-

bracts serrulate. « « . ¢ ¢ o ¢ o + o

: 13. Aechmea abbreviata.

- - - - - - -

13. Inflorescence 6.0-36.0 cm long, mostly
bipinnate with 8 to 15 spikes or more,
lepidote but soon glabrous.

15. Spikes to 5.0 cm long, inflorescence
ellipsoid, distance between flowers

0.4-1.0 CM. ¢ v 2 4 o 4 v o o o o« o«

14, Aechmea penduliflora.
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15. spikes 2.0-3.5 cm long, inflorescence
ovoid to cylindric, distance between flow-
ers 4-6 mm.
1l6. Leaf-blades ca. 6.5 cm wide, often spotted
| purple, scape about equaiigg leaf-rosette,

upper scape-bracts entire. . . . . . . .

e o e o e « « « 13 15. Aechmea leucocarpa.

16. Leaf-blades 3.0-6.0 cm wide, NOT purple
spotted, scape exceeding leaf-rosette,

upper scape-bracts serrulate. . . . . . .

e « « o o o« o« = 16, BAechmea angustifolia.
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1. AECHMEA DRAKEANA André, 1888 (Revue Hortic. vol. 60)

p. 401; André&, 1889, pp. 14-15, pl. 6 a.
PIG. 96

PLANT ca. 60 cm tall with well-developed holdfasts;
LEAVES 30-60 cm long, blades 4.5-6.0 cm wide: margins laxly
serrulate; SCAPE about equaling leaf-rosette, ca. 2 mm in
diameter, erect; SCAPE-BRACTS 4.0-10.0 cm long by ca. 1.0
cm wide, erect, entire, imbricate, apicesyacute, papery
when dry; INFLORESCENCE ca. 10 cm long by 3.0-3.5 cm in
diameter exclusive of petals, lax, simple, having 12 to 15
flowers; FLORAL BRACTS 0.2-1.2 cm long, mostly not exceed-
ing ovary,'subulate apices, papery, inconspicuous; SEPALS
7-92 mm long, coriaceous, mucxronate, glabrous without and
within, carinate; PETALS ca. 3.2 cm lbng, blue when alive,
having 2 short basal scales; OVARY ca. 5 mm long by 6 mm
in diameter.

MATERIAL EXAMINED: Poortman 134 (K, TYPE; US, photo)

near Saraguro, Prov. Loja, Jan. 1882. Penland and Summers
180 (Us) Rio Margarhitas below Bafios, Prov. Tungurahua,
1225 m, 20 March 1939; AJG 838 (US) epiphytic, moderately
common, ca. 8 km down Rio Zamora from Cumberatza, Prov.
Zamora, 780 m, 22 Feb. 1963; AJG 1143 (US) epiphytic on
"Caino" spiny trunked tree ca. 18 m tall, moderately com-
mon, well-developed rain forest, km 16 Zamora-Loja, Prov.
Zamora 1500 m, 1l Aug. 1965; Dodson and Thien 823 (US,

fragment) km 42 road to Zamora, fallen trees, Prov. Zamora,
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1400 m, 29 Sept. 1961; Asplund 19812 (US, photo and frag-

ment) Macas, epiphytic on shore of Rio Upano, Prov. Zamora,

ca. 800 m, 18 March 1l956.
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2. AECHMEA STROBILACEA L. B. Smith, 1959 (Phytologia vol.
6, no. 8) p. 435, pl. 1, figs. 13-14.

PLANT ca. 1 m tall; LEAVES 1-2 m long or more, blades
5.0-6.0 cm wide, laxly serrate toward base, densely ser-
rulate toward épex, covered beneath with épﬁressed fer-
ruginous scales, sheaths ca. 14 cm long, elliptic, margins
serrulate; SCAPE not much over 10 cm long, very inconspic-
uous, ca. 1.3 cm in diameter; SCAPE-BRACTS erect, densely
imbricate, owvate, acute, serrulate; INFLORESCENCE 17 cm
long by 14 cm in diameter, erect, simple, dense, strobi-
late, densely ferruginous-lepidote; FLORAL BRACTS 6.0-7.0
cm long, lance-triangular, long-acuminate, densely ser-
rulate, dull red, apical portion reflexed, densely lepidote,
nerved; SEPALS ca. 3.6 cm long, lance-triangular, subulate-
acuminate, subequally short-connate, posterior ones sharply
carinate, distance between flowers less than 2 mm.

MATERIAL EXAMINED: Asplund 19480 (Us, ISOTYPE: S,

TYPE: US, photo and fragments) terrestrial, Vera Cruz,

forest, Prov. Napo Pastaza, ca. 900 m, 18 Feb. 1956.
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3. AECHEHMEA MAGDALENAE (André&) Baker, 1889 (Handbook Bromel.)

p. 65; Smith, pp. 273-274, fig. 8l.

Chevalliera magdalenae André, 1888 (Enumeration

Bromél.) p. 3; André, 1889, pp. 7-8, pl. 3.

PLANT ca. 1 m tall; LEAVES to 2 m long, blades 5.0-10.0
cm wide, linear, margins with dark uncinate spines to 5 mm
long, densely and finely pale—~lepidote beneath, glabrous
above, sheaths short and inconspiéuous, scarcely wider
than blades, serrulate; SCAPE erect ca. 2,0 cm in.diameter;
SCAPE—BRACTE foliaceous, imbricate, uppef'ones massed below
inflorescence and reflexed; INFLORESCENCE 12-14 ¢m in di-
ameter if simple or compound and to 35 cm in diameter,
from a few unequal heads, dense; PRIMARY BRACTS terminal
ones sterile, middle ones with one flower, lower with
several flowers in axil; SPIKES sessile, globose; FLORAL
BRACTS to 6.5 em long, serrulate, apex acuminate, pungent;
FLOWERS to 5.0 cm long, compressed dorsally; SEPALS 3.5-3.8
cm long, narrowly triangular, asymmetric, acuminate, pun-
gent, coriaceous, rigid, free; PETALS ca. 4.0 cm long with
linear claw and elliptic,'acute blade, bearing 2 minute
truncate scales well above the base; OVARY broadly el-
liptic, seeds curved, ca. 6 mm long, dull black.

MATERIAL EXAMINED: Steyermark 53980 (US) dry brushy

and open slopes, trail between Portovelo and Zaruma, Prov.
El Oro, 640-1i55 m, 22 Aug. 1943.

CENTRAL AMERICA, COLOMBIA, MEXICO, VENEZUELA.
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4. AECHMEA NUDICAULIS (L.) Grisebach, 1864 (Flora Brit.

West Ind.) p. 593; Smith, 1936, pp. 590-591; Smith,
1957, pp. 297-298.

Bromelia nudicaulis L., 1753 (Species Plantarum) p.
286. S
FIG. 97

PLANT 30-70 cm tall, an erect cylindric rosette;
LEAVES 20-80 com long, blades 5.0-10.0 cm wide, laxly but
conspicuously serrate, broadly obtuse to apiculate, cori-
aceous, densely pale lepidote beneath, glabrous above,
sheaths ca. 22 cm long by 10 cm wide, purple or castaneous:;
SCAPE not exceeding leaf-rosette, ca. 3 mm in diameter,
erect; SCAPE-BRACTS 7.0-8.0 cm long, not imbricate below,
erect, massed below inflorescence, red; INFLORESCENCE 5.0-
25.0 cm long, simple, cylindric, dense, ca. 4.0 cm in di-
ameter, having ca. 25 flowers, densely flocculose, becoming
glabrous; FLORAL BRACTS very minute or lécking, subulate:;
SEPALS 0.5-1.0 cm long, free, strongly asymmetric; PETALS
ca. 1.2 cm long, yvellow, bearing 2 fimbriate scales; OVARY
subglobose, distance betweén flowers 2-4 mm.

MATERIAL EXAMINED: Fagerlind and Wibom 621 (US) Puerto
Cayo, Prov. Manabi, 13 Oct. 1952; AJG 815 (US) Toalla, near
base of Cerro Monte Cristi, southwest side of cerro,.epi—

Phytic, Prov. Manabi, near sea level, Aug. 1962.

MEXICO; WEST INDIES, VENEZUELA, COLOMBIA.
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5. AECHMEA FRASERI Baker, 1889 (Handbook Bromel.) p. 61.

PLANT ca. 65 cm tall; LEAVES ca. 60-100 em long,
blades 4.0-5.5 cm wide, margins laxly serrate; SCAPE ex-
ceeded by leaf-rosette, ca. 3 mm in diameter, erect; SCAPE-
BRACTS 5.0—12.6 cm long by 1.5 cm wide, efect, imbricate,
papery when dry, margins conspicuously serrate; INFLORES-
CENCE 6.5-8.0 om long by 3.0-3.5 cm in diameter, ovoid,
simple, dense, having ca. 40 flowers; FLORAL BRACTS ca.
l.6 cm long by ca. 4 mm wide, subulate apex, slightly ex-
ceeded by sepals, erect, ecarinate, papery, spreading,
lepidote without and within; SEPALS ca. 1.3 cm long by ca.
4 mm wide, strongly mucronate, mucro ca. 3 mm long; PETALS
ca. 1.2 cm long, yellow when alive; OVARY 6-7 mm long by
5 mm in diameter; FRUIT pink, distance between flowers ca.
3 mm.

MATERIAL EXAMINED: Fraser s. n. (BM, TYPE; US, photo)

"Andes of Ecuador,"” 1860; Camp E-3465 (US) terrestrial,

cafion of Rio Chanchan, ca. 5 km north of Huigra, "moist,
forested valleys in the afternoon fogbelt," Prov. Chimborazo,

ca. 1520-1980 m, 19-28 May 1945.
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6. AECHMEA INVOLUCRATA André&, 1888 (Enumeration Bromdl.)

p. 4; André, 1889, pp. 13-14, pl. 5 a.
FIG. 98
PLANT ca. 80 cm tall; LEAVES ca. 60 cm long, blades
ca. 6.0 cm widé, margins densely serrate,\sﬂéaths ca. 30
cm long by 12 cm wide, margins serrate; SCAPE ca. 1.1 cm
in diameter; SCAPE-BRACTS 5.0-6.5 c¢m long, imbricate,
somewhat massed beneath the inflorescence, margins serrate;
INFLORESCENCE 16-20 cm long by ca. 3.5 cm in diameter,
simple, having ca. 100 flowers, dense; FLORAL BRACTS ca.
1.0 cm leong, blade very narrow and inconspicuous; SEPALS
1.5-1.9 em long, free, strongly asymmetric, mucro ca. 2 mm
long; PETALS ca. 3.5 cm long, lilac-rose when alive; OVARY
4-5 mm long by 3-4 mm in diameter, distance between flow-
ers ca. 3 mm.

MATERIAL EXAMINED: André 4296 (X, TYPE; US, photo)

between Riobamba and Loja, July-Sept. 1876; Steyermark

54102 (US) along trail between Portovelo and Rio Cabra,
passing Minas Nuevas, Huertas and arriving at Cachicaran,

Prov. El Oro, 640-1643 m, 23 Aug. 1943; Foster 2593 (US)

epiphytic and saxicolous, Minas Nuevas, road to Cachicaran,

Prov. Loja, ca. 608 m, 30 Nov. 1948,
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7. AECHMEA NIDULARIOIDES L. B. Smith, 1953 (Phytologia

vol. 4, no. 5) pp. 356-358, pl. 1, figs. 7-11l; Smith,
1957, pp. 274-=-275.

PLANT ca. 130 cm tall; LEAVES 90-130 cm long, blades
3.0-5.0 cm widé, margins laxly serrate; sﬁeéths 10-14 cm
long, broadly elliptic; SCAPE ca. 15 cm long by 5 mm in
diameter, much exceeded by leaf-rosette; SCAPE-BRACTS
erect, densely imbricate, green, spinulose-serrate; INFLO-
RESCENCE 15 cm long by 6.5-7.5 cm in diameter, bipinnate,
dense, subglobose, mostly glabrous; PRIMARY BRACTS ca. 7.0
cm long, red, margins entire, imbricate, ovate, all but
the lowest cucullate at the apex, glabrous toward bases,
covered toward.the apex with white appressed scales;
BRANCHES aborted, few—-flowered; FLORAL BRACTS ca. 1.6 cm
long by ca. 0.9 cm wide, papery, broadly elliptic, apicu-
late, slightly exceeded by sepals, entire, densely pale-~
lepidote; SEPALS ca. 2.3 cm long, connate for ca. 3 mm,
nerﬁeé; obovate, asymmetric, slightly lepidote; PETALS
ca. 3.5 cm long, having 2 dentate scales at the base,
cucullate, stamens included, distance between flowers less
than 2 mm.

MATERIAL EXAMINED: Harling 3247 (US) ca. 2 km along

road from Puyo to Tena, epiphytic on rotten log, Prov.
Napo-Pastaza, 900 m, 12 Nov. 1958.

COLOMBIA.
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8. AECHMEA MEXICANA Baker, 1879 (Journ. Bot. vol. 8) p.

165; Baker, 1889, pp. 50-51; Padilla, 1965, p. 44, fig.

Aechmea bernoulliana Wittmack, 1891 (Engler's Bot.

Jahrb, vol. 32) p. 1l; sensu Smith, 1931, p. 41.
| FIG. 99 S

PIANT ca. 1 m tall by ca. 1.5 m in diameter; LEAVES
ca. 1 m long, blades ca. 6.0 cm wide, margins serrulate,
spines ca. 1 mm long, sheath ca. 20 cm long by 12 cm wide;
SCAPE much exceeded by leaf-rosette, 0.8—1.3-cm in diam-—
eter; SCAPE-BRACTS ca. 1.4 cm long, papery; INFLORESCENCE
ca. 30-35 cm long by 8.0-9.0 cm in diameﬁer, tripinnate,
lax, having ca. 25 branches, deltoid, lepidote; PRIMARY
BRACTS very inconspicuous, thread-like; PRIMARY BRANCHES
3.5-7.0 cm long by ca. 3.0 cm in diametgr, distance between
branches 0.8-3.0 cm; SECONDARY BRANCHES ca. 3.0 cm long
having 3 to 6 flowers; PEDICELS 0.7-1.0 cm long; FLORAL
BRACTS ca. 5 mm long, less than 1 mm wide, dropping early;
SEPALS 4-5 mm long, strongly asymmetrical, connate, mucro-
nate, mucra 2-3 mm long; PETALS ca. 9 mm long, violet when

fresh; OVARY ca. 1.0 em long by 5 mm in diameter, distance

between flowers 5-7 mm.

MATERIAL EXAMINED: Bourgeau 3106 (K, TYPE; US, photo)

Mexico; Foster 2711 (US, photo ig‘sitﬁ) Ecuador (?) ; AJG 832

(US) ca. 20 km south of Puerto Lopez, interior road to
Manglaralto, Prov. Manabi, ca. 100 m, 4 Feb. 1963; Eggers
15489 (UsS; AJG, photo) El Recreo, 1/2° south latitude, Prov.

Manabi.
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MEXICO, BRITISH HONDURAS, GUATEMALA, PANAMA.

NOTES: The specimen, Eggers 15489 (US), cited in Smith
(1931, p. 41), appears clearly to me to be an Ae. mejicana
Baker. Unfamiliarity with the TYPE and the other specimens

of Ae. bernoulliana Wittmack which are cited by Mez (1934,

p. 120) precludes on my part for the time being, any judge-

ment as to the correct taxonomic status of Ae. bernoulliana

wWittmack.
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9. AECHMEA HOPPII (Harms) L. B. Smith, 1953 (Phytologia

vol. 4) p. 213, pl. 1, figs. 1, 2: Smith, 1957, pp.
270-271,. fig. 80.

Streptocalvx hoppii Harms, 1935 (Notizblatt Bot. Gart.
und Mus. Beilin, vol. 12, no. 115) p. 525.

PLANT 40-50 cm tall; LEAVES 60-100 cmblong, blades
3.0-4.0 cm wide, linear, margins laxly serrulate, sheaths
ca. 15 cm long, elliptic; SCAPE exceeded by leaf-rosette,
ca. 1.0 cm in diameter, erect; SCAPE~BRACTS 5.0-25.0 cm
long, imbriégte, densely serrulate; INFLORESCENCE 12-30
cm long by ca. 7.5 cm in diameter, bipinnate, dense, having
ca. 30 spikes, ellipsoid, subglabrous; PRIMARY BRACTS 3.0-
7.0 cm long by ca. 3.0 cm wide, margins densely serrate,
red when alive, exceeding spikes, erect to spreading:
SPIKES ca. 3.0-3.5 cm long, erect to spreading having ca.

6 to 8 flowers per spike; FLORAL BRACTS ca. 0.9 cm long

by 1.4 cm wide, not distichous, margins aensely serrate,
ecarinate, papery, glabrous without and within, orbicular,
apiculate, slightly shorter to equaling sepals; SEPALS 1.3~
1.5 em long, free, margins serrulate, broadly obovate,
apiculate; PETALS 1.7-2.9 cm long, obtuse, white when
alive, having 2 long obtuse scales at base; OVARY 6-8 mm
long, owvules obtuse, distance between flowers ca. 3 mm.

MATERIAL EXAMINED: Hopp 1016 (B, TYPE; US, photo)
Archidona, ca. 10 km north of Tena, Prov. Napo Pastaza,

900-1000 m, January 1931; Hopp 1065 (B; US, photo) Archidona,
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west Ecuador, Prov. Napo Pastaza, 1931; Lugo 213 (US) Mera,

Prov. Napo Pastaza, 17 April 1940; Asplund 19407 (US) Mera,

among Axonopus scoparius in pasture, Prov. Napo Pastaza,

1100 m, 16 Feb. 1956; Asplund 19303 (US) Puyo, on tree
trunk about 2 km east of wvillage, Prov. Napo Pastaza, ca.

900 m, 9 Feb. 1956; Asplund 19478 (US) Vera Cruz, Prov.

Napo Pastaza, ca. 900 m, 18 Feb. 1956.

COLOMBIA.
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10. AECHMEA TESSMANNII Harms, 1927 (Notizblatt Bot. Gart.

und Mus. Berlin vol. 9) p. 1153; Smith, 1936, pp. 587~
588; Smith, 1957, p. 28l.

PIANT ca. 1 m tall; LEAVES 50-70 cm long, blades 6.0~
10.0 cm wide, ﬁargins serrate with spines‘3:5 mm long, ap-
pressed-white-lepidote, apex cuspidate; SCAPE erect, 8-9
mm in diameter; SCAPE-BRACTS ca. 4.5 cm long, not imbricate
throughout; INFLORESCENCE 18-30 cm long by ca. 18 cm in
diameter, erect, having ca. 14 spikes, reddish, glabrous,
bipinnate, lax; PRIMARY BRACTS 5.0-11.0 cm long, red,
spreading to reflexed, margins serrulate, the lowest about
equaling spikes, upper ones much shorter} SPIKES 7.0-15.0
cm long by ca. 2.5 cm wide, spreading, distance between
spikes ca. 1.5-3.5 cm, having ca. 9 to 12 flowers per
spike, stipe ca. 2.5 cm long having no sterile bracts:
FLORAL BRACTS ca. 1.6 cm long by 0.9 cm wide, lustrous,
slightly nerved, erect, imbricate, entiré, distichous,
glabrous without and withih, ovaté, apex obtuse; SEPALS
ca. 1.3 cm long, exceeding floral bracts, obovate-oblong,
obtuse, nearly free; PETALS ca. 2.0 cm long, orange when
alive; OVARY,ca. 6 mm long by 5 mm in diameter, distance
between flowers, 4-6 mm.

MATERIAI: EXAMINED: Tessmann 3937 (B, TYPE; US, photo)

Peru; Asplund 18533 (US) Mera, epiphytic in scrub, Prov.

Napo Pastaza, 1100 m, 20 Nov. 1955; Grubb et al. 1692 (US)

“in crown of emergent tree at 140 ft." Shinguipino forest,
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between Rio Napo and Rio Tena, 8 km southeast of Tena, 30
Sept. 1960.

COLOMBIA, PERU.
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11. AECHMEA PYRAMIDALIS Bentham, 1844 (Bot. Voyage Sulpher)

p. 173; Smith, 1957, p. 287; Smith, 1957, p. 287.

Aechmea edmonstonei Baker, 1889 (Handbook Bromel.)

r. 38.
FIG. 100

PLANT 1-2 m tall; LEAVES 60-80 cm long, blades 4.0-
7.0 cm wide, margins laxly serrate, sheaths ca. 16 cm long
by 7.0 om wide, elliptic; SCAPE erect to curving, exceeding
leaves, 0.7—;.0 cm in diameter; SCAPE-BRACTS 10-25 cm long,
erect, imbri;ate, red when alive, lepidote; INFLORESCENCE
40 cm or more long by ca. 30 cm in diameter, broadly
pyramidal, white-pilose, tripinnate, lax, having ca. 18
branches; PRIMARY BRACTS 1.0~10.0 cm long, lowermost red;
PRIMARY 