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THE BROMELIACEAE OF ECUADOR

AN ALPHA-NUMERICAL TAXONOMIC STUDY

ABSTRACT

The hypothesis has been tested that orthodox and

nmnarical taxonomic methods concomitantly apply to floristic

studies of flowering plants with useful results. In order

to test this hypothesis, a large nu~ber 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
i

keys, descriptions and notes prepared for 275 species. The

phenetic affinities of taxa with difficult taxonomic circum-

scriptions were quantified. 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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INTRODUCTION

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 recognition 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.
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LITERATURE REVIEW

A. Collections of Brome1iaceae from Ecuador and Related Areas

Andre has been the most important single collector of

Ecuadorian Brome1iaceae. His specimens are numerous and his

documentation is detai1€~. In November 1875 Andre began his

travels thropgh Venezuela, Colombia and Ecuador. He was pri

marily interested in horticu1tura1s bnt seemingly collected

any brome1iad species encountered. Smith (1965) lists Andre's

itinerary with collection numbers, dates and sites. By early

June 1876 he had passed through Colombia and entered Ecuador.

He traveled some 500 kIn 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 Andre collected 47 different species and varieties.

During his travels through Venezuela, Colombia and Ecuador,

1875-76, he collected a total of 129 species of Brome1iaceae

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 (Andre, 1889)

is beautifully and accurately illustrated with large plates.

Of the 129 species included in this "Brome1iaceae Andreanae,"

he authored 83 of the species and 18 varieties. The Kew

Herbarium has a nearly complete set of his brome1iad speci

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



3

Luis Sodiro, an Ecuadorian, collected in Ecuador until

he died at the age of 73 in 1909. 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 Andre 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: AJbert Hitchcock, 1923:

Alexander von Humboldt, 1802-1803: Friedrich Lehmann, 1876

1881: 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 materi.al to Monsieur

Marnier Lapostolle. The f0~agving have =een the more impor

tant collectors of bromeliad species from Ecuador.

Beer (1857), Baker (1889) and Mez (1896, 1934-35) were

the first monographers of the Brome1iaceae. 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
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credited with 171 species, Colombia with 371 species. Up to

the t~e 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 vegetative 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 Monocotyledonae.

The trichomes, or peltate hairs have received attention

for various, often non-taxonomic reasons. For example, Krauss

(1948), treating tl1effi in considerable detail relates their

importance as much to their efficacy in reducing transpiration

as to absorbing moisture. She has reviewed the available
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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 (1906). 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 ~y 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 Tillandsioideae. The second of Mez's

trichome types is 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 Pitcairnioideae 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 value.
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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 square 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
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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-~haotic 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 relates 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.
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Taxonomy to Simpson and probably to most biologists

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 valid 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
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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 view 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 nwnber of other criteria for

primitiveness are given such as spiral versus cyclic arrange

ment of floral parts, ovary positign and nwnber 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, quantifying the taxonomist's

evaluation of the phenotypic similarities and differences.

This work has also been termed (Mayr, 1965) "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

(OTUs) 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 Sokal 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

playa 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 comes 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 variation,

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.,

genecology) 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 frequently 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. "'rhe

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. 'rhere 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, 196~,

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.

'rhe method of NT was available long before the advent

of electronic computers. Jaccard (1901) 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 Sokal (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 indL-.v;;.'

which relate to probability values, 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 ncmerical taxonomy

would be especially applicable to an alpha-taxonomic 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 variates (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 quantified

the phenetic affinities between OTUs, they do not seem to

have been applied previously toward quantifying circum-

scriptions obtained through the time-honored methods of

pattern recognition inherent 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 Piringer (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 ~ltclm elongation in Tillandsia usneoides, 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 ~bout the actual quan

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 i.nhabiting the water of "tank

bromeliads" in costa Rica and Jamaica have been analyzed by

Picado (1913) and Laessle (1961) 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

plot 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 various

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 provide 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 per£ormed.

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 1961 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 exsiccataehave 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 d'

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 square 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 lact~c

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 ~ogether 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 florist~c 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 eacll

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 (OTUs) 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.

Each 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, yellow, red-orange, violet, pink and green. A quanti

tative character is exemplified by plant height which was

divided into six different ranges al~o 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 values (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 OTUs were submitted in any

one input. The distance value, the quantification 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 Dij 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 program 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

program 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

pared with one another and with data on the quantities 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 data 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 results

of a comparison of these characters in the three subfamilies.

In the two genera of the Pitcairnioideae 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

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 lon
gitudinal rows
(70-200/mrn2 )

moderately
densely dis
posed (less
than 25/mrn2 )

variable,
dense to
sparse (usu
ally less
than 25/mrn2 )

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 Pitcairnioideae. 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 seedlin~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

o per cent to 90 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

PRIMARY
ROOT GROWTH

well-developed
primary root
which contin
ues to grow

ceases to
grow after
about one
month

No primary
growth

ADVENTI
TIOUS ROOT

GROWTH

present
by about
25 days

present
by 45
days

present
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 BrOl.lelioideae

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 deposi.t at the United States National Museum.



31

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) quantification 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 variance 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. utilizing 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 OTUs also produced a non

significant difference between means and no heterogeneity of

variance whe~ '.-:,er at least 50 characters were selected.

Within Appen2\~ 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 values 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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.310 .330

STANDARD

.350 .370 .390 .410 .430 .450 .470

DEVIATION OF PHENETIC DISTANCE

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 solid O's. The means of each of the

three SD are indicated by the X's. The trend in SD

is indicated 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 variance 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 OTUs which the author recognized by conventional

taxonomic methods as among the Ecuadorian Bromeliaceae. In

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 quantification 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 quantification

of taxonomic circumscriptions may be used in making taxonomic

decisions. The mean phenetic distance among six OTUs of

questionable 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 CLASSICAI.JLY-DETERMINED OTUs.

Among 6 Indeterminate OTUs
from the Subgenus A11ardtia

Among 28 Conspecific OTUs

Between the 6 Indeterminate
OTUs and 2 other OTUs from
A11ardtia but not Conspecific

Among 31 OTUs from the same
Subgenera but not Conspecific

Mean
Phenetic
Distance

0.93

0.75

1.27

1.57

Standard
Deviation

from the
Mean

.19

.19

.17

.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 Guayaquil and El 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



TABLE IV. ELEVATIONS ABOVE SEA LEVEL OF

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

Puya 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

MAXIJ)/'A OVER A FOUR-YEAR PERIOD. Data abstracted from pub-

lications of the Ecuadorian Hydrographic and Meteorological

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

Rumley, 1967).

Western Slopes Eastern Slopes

Climatic
Extremes

Relative
Humidity %

catamayo
(1238 m)

40-94

La Naranja
(528 m)

75-94

Pastaza
(1043 m)

70-94

Sucua
(910 m)

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 sungenus 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 inconsistent 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 summa~ized in Table I, indicate greater diversity

between 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 h~.ve 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

per square 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 present 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 application 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 ann never assumes a conspicuous leaf-like role.

The cotyledon in the Pitcairnioideae, to the contrary, emerges
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very early from the seed coat and ass~~es 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 Pitcairnioiaeae, 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 mu.ch more

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 Pitcairnioideae is considered to include the

oldest 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

question.
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Harms (1930) and Smith (1936) in discussing phylogeny

of the Bromeliaceae have emphasized union of parts, type of

fruit and type of seed. ~ley 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 variable 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 Tillandsioideae,

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 seedlings (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 emphas~zed 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 quantitatively

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. In 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 view on

the part of those biologists who attempt to make their defini

tions in the light of specific problems. To me, the two terms

~eem 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 techniques which

a systematist uses.

The .pub1ications 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 quantify 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, quantification 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

ying 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, the 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 parti,cular 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 OTUs, 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 area 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 quantifications 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 pheneti.c distance values could be

applied there had to betes·tsfor the ·possible effects that

missing data might have upon phenetic distances as these

have never been ascertained by any previous 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 obtaining

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 values 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 quanti

fying taxonomic circumscriptions is described here for the

first time in the res·ults. By utilizi!lg these
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quantifications of sffi.p1es 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 Ti11andsia sUbgenus

A11ardtia were particularly difficult to place. Using clas

sical methods it seemed to me that two belonged to the typi

cal variety of T. fend1eri, 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

A11ardtia) 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 su?g.enusto cir-cumscribeall 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 illustra~ed by the six questionable OTUs

is but one example of Low 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 yet 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-Catopsisor Ecuadorian Tillandsia. However,

before the subgenus AII'ardt'ia as a whole could be rated,

phenetic distances between specimens of this su?genus 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' circumscrip~ions 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 versus

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 character~: 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 largediffererices in a relatively

few characters were not an important factor in setting

phenetic distances.
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Certainly thepo.teriti.alresolvi!lg power of a matching

coefficient obtained with ·scaled data for multistatechar

acters is considerably. greater than one obtained with non

scaled data. Whether or not the ·taxonomist wants this fine

type of resolving power isa 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 which 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 of an 0.83

reported here for the 63 OTUs indicates that thephenogram

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 parti:cular claim to greater
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obj.ectivity of theoper.ational class'ification 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 quantification 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 quantifying

circumscriptions that we 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 questions 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.
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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 metabolic 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 the' west. The lowering of species

distributions on theeas,tern slopes may be 'caused in part

by theconsis,tently higherrelative htimidity there. The

plants are not so subject to des'iccation on the eastern

slopes at altitudes' between 600 and 2200 m, for example,

as on the west because, first, there is a much les's well

defined dry season and second, ,the 'relative humidity

extremes are less and the' rel'ative htimidi ty is generally

hi,gher. 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 Pitteri

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 l:i.ght is in contrast to the

interpretation of Pittendrigh(1948) and Garth (1964) who

eachemphasi'zed light as the important factor in the, growth

of bromeliad plants. Grubb'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

theirewere morebromeliad plants 'Per hectare) than at the

lowland forest station (whe'.rethere 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 theisurvival of adult plants andmo~ure being

more important during germination and during the juvenile

stage of growth. In this sense, the distribution of the

seeds land 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

availability 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 seernslikel'y that the
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Ma:ss'en'erheb'ung ef.fect is evidenced in the 'lowered alti.tud

inal limitsof bromel.iad spec:iiesin the most wes'tern exten-

sions of the "Andes' as des'cribed in theresults for two

species, ::ri:l.l·a:nds·ia 'nubisandPi:tc'a:irnia scep't·r·i·g·e·ra. The

exposure of the western extension of the "Andean front is

probably nearly as great 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 associated. 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 tr.ichomes 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 ~he genus Puya being from eleva

tions above 2600m ~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
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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 witc 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 ~isposition and

configuration and seedling morphology have provided tax

onomically reliable information and in addition have

suggested that with the inclusion of the subfamily pit

ciarnioideae, 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 n~~ers and kinds of characters. The techniques

proved satisfactory and reliable.

The quantifications of classically-determined circum

scriptions revealed more than a single kind of variability

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 discernible 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

latt~r 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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Tillandsia (Allardtia) complanata Benth. No. 1111 AJG
(genus) (species)

A,J. Gilmartin June lt66 9 Aug. 1965
(determined by) _. _....·det. date) (coli. date)

HABIT )4:' x 40 _. ~~: -~~~ct t~ -spread ing ;~set·te(~ode as spread ing)
The..nul)lerous 8cape~ all coming off one side of plant. One meter frim
glowid in clealed alea \dth much bloken scrub/{ Trees nearUy IecclltlJ'

SUBSTRATUM burned. GrQwjn~ indjvidually.

SCAPE at least 35 x 1 mm em. neutral curved
at lea st 20 (color) -';;;';';';;'(~er;;"ec;;"t,-c-u-rv-ed":'",-e-tc-'.)'---

SCAPE BRACTSat least 32 x 1 mm em neutral strictly erect
not i mbri ca te . (color) (ered, rellexed, etc,)

l~VES 30-)4 4..5-5 green, spotted red flat, papery
blade i ngulat e • x em. (color) (llat invrillte etc)
apex acute 4-5 scales/linear mm, much appressed spreading to Ietlexea' .

(exposed ' covered)

.25 mm

(conspicuous, indistincr,-etc.J
covered?

(color)

at sheath apex - ca.

(surface)" (erect, spreadin9,rellexed, etc.>
. x ~.5-8 cm. much pur1le dense, ap ressed lepidote

color) (surface)

conspi cuousovate
(sl1ape)

rectangular-terete
RACHIS (cross section)

leaf thiCkness

SHEATH 11-14
blade-sheath angle 100

APPENDIX A. l!'ORMAT CARDS l!'OR RF:CORDING DATA
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Tillandsia (All~~jJja) complanata Benth.
(genus) (species)

No. III AJG

.'

ovary

. . - .., .:J~gth .. J .width . t.aJtitude ] . color. I .hape I·urra~e

at le~loi~NCEbud & flowe.r.;_?j~j _~13-1~';; ... .. .I.~riet . lellJ~t~ "..J...m.~rou.
primary branches lone S';1.bin;f~orescen e s~e. il~ Sract. I.. . I .

FLORA~BRACTS: ~apery. ne ved obvi9usly, ecarinate, a.vex .acute
1CC0ndary branchCl SEP . !allflI.}':.~JIPidote wi . p..e..X~~.'J.~Ught1~~iL-

certiary branches ---------- _I _
primary bmcts . I
1CC0ndary bracts ..'_._-..- ---._- - - I

.1I0ralbmclI 4-5 15 mm __ -11 mm erect red' ovate ~1l_rous
.epalt rre~-ee- .

connate 12_DJ!!l__ 3-4 mJ!l __-tr.m-- ? ovate gla~r~~
. taIs fr freepc •• ec--"'-"-"'-"'---____ avender naked

JOmcd 21 22 ---- ..--------- -------
1I0wers, c petals - mm I·

ain petals I

I I-·-i----I ,_._-_.

,,14-5 mm? I
llamens •exerted~nclttd. by }~4 r.:~ -'h.-' connate to petals no __

Oength) 8uorlier-t1ian!fe~71J.~ (yes, no, plIrdy)

FRUIT • leeds • :~J~-4--.-=m=m~--=-_--:-_
- (distaucc bctween Cowers)

LOCAUTYP.rov. Azuay~ kID 40 Cuenca-Loja~ ~dge of cultivated filed, had been burned
~i-s-t--seruo··--300G--m..tallk-f l-l-±ed· -w·i·th -wa-tel'--- --

COMMENTSbroad-leafed form. two leaf frag!.l'.cntf4-o.n.e....fDJ.:..lad.ic....acid....-at.-us-a,
T1
n-rl-d__

other to take eack ~o Honq.1ulu in envel..qQ~..!-J!J.Q.S~Lt..o buLI1~n_J!ight of humans. _.

APPENDIX A. FORI4A'11 OAlmS l!'OR RECORDING DATA continued
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APPENDJ:X B

EPJ:DERMAL CHARACTERJ:STJ:CS AND SEEDLJ:NG MORPHOLOGY



Subfamily

Pitcairnioideae

Bromelioideae

Stomatal
shape

elliptic
(width
length
ratio
.50-.60)

round to
sUbelliptic
(width
length
ratio
.80-.90)

Stomatal
disposition

densely dis- ,
posed in 'longi
tudinal rows
(7 0-200/mm2)

moderately
densely dis
posed (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

Tillandsioideae ,elliptic
to round,
variable

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

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

TABLE I. APPENDIX B. Summarization of the differences

observed between the three subfamilies of the Bromeliaceae

of individual stomata, density of stoma, and the trichome

type. The observations were made upon some 90 specimens of

slightly more than 50 species.



Subfami~y

Pitcairnioideae

Brome~ioideae

(Ane.nas comosus)

Ti~~andsioideae

Time of
emergence of
coty~edon

emerges ear~y,

assumes ~eaf

~ike form be
fore first
~eaf appears

remains wit:·l.in
seed coat un
til 2 or more
leaves appear,
never assumes
strongly ~eaf

~ike form

remains \-lithin
seed coat un
ti~ 2 or more
~eaves appear,
never assumes
strong~y ~eaf

~ike form

Primary
root

growth

we~~ developed
primary root
which contin
ues to grow

ceases to
'grow after
ca. ~ month

liQ. 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

fami~ies of the Brome~iaceae. For the Bromelioideae, only

seed~ings of Ananas comosus were avai~ab~e for comparison.



Figure l.--stomata, Firmin 4l2, Puya glomerifera. x 500:

Figure 2.--stomata, AJG ll30, Puya thomasiana. x 500: Figure

3.--stomata, Hutchison 6l46, Puya westii, x 500: Figure 4.-

stomata, AJG ll34,. Puya parviflora, x 500.

·.
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Figure 5.--stomata and 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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:rlOURES 5-8.



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

Pitcairnia costata. x 500; Figure 10.--stomata and epidermis,

Penland and Summers 230, Pitcairnia pulchella var. xantho

petalon. x 500; Figure ll.--epidermis and subtending layers,

AJG 1~69, Pitcairnia pavonii. x 500: Figure 12.--stomata,

Haught 3179, Pitcairnia pungens. x 500.



8J.

J'IGUUS 9-12. (Ap, end1x B)



Figure 13.--stomata and trichomes, Camp E2172, pit

cairnia pavonii. x 500~ Figure 14.--trichomes, Acosta Solis

7853, Ti11andsia umbe11ata. x. 500~ Figure 15.--trichome,

AJG 1120, Ti11andsia straminea. x 500~ Figure 16.--trichomes

and one stoma, Drake 699, Ti11andsia trig1ochinoides. x 500.





Figure l7.--stomata oand portion of one trichome, Benoist

s.n., Tillandsia recurvata.x 500: Figure l8.--one stoma, one

trichome, Benoist 3
0

917, Tillandsia arcuans. x 500: Figure 19.

--three stomata and trichomes, epidermis and s~lica bodies,

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

thick-walled epidermis, AJG 841, Ti11andsia stenoura. x 450 •

•





Figure 21.--one stoma and trichomes, AJG 1164, Til

landsia guadripinnata. x·SOO: 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 barbeyana. x 500.



.nGums 21-24.
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Figure 25.--one stoma and trichomes, thick-walled epi~

dermis t AJG 883, Tillandsia insularis. x 500 ~ Figure 26. -_.

one stoma and trichomes, AJG 809, Tillandsia multiflora.

x 500; Figure 27.--one stoma, several trichomes, AJG 1135,

Tillandsia adpressa. x 500; Figure 28.--several trichomes

with thick-walled cells in second layer, AJG 1152, ~

landsia puqiformis. x 500.

•



j'IGUBES 2.5-28. (Appendix B)



Figure 29.--one stoma and severa1trichomes, AJG 1132,

Ti11andsia tetrantha. x 500; Figure 30.--one stoma, several

trichomes, AJG 1138, Ti11andsia sinuosa. x 500; Figure 31.

--several stomata, one trichome, AJG 871, Guzmania xantho

bractea. x 500; Figure 32.--one stoma, parts of trichomes,

AJG 1054, Guzmania monostachia. x 500.

•



•

9J.

l'IGURIlS 29-)2. (Appendix B)



• i

Figure 33.--one stoma, several trichomes, conspicuous

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

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

Guzmania fuerstenberqiana. x 500: Figure 35.--one stoma,

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

500: Figure 36.--several trichomes, AJG 872, Guzmania

angustifolia. x 500.
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FIGURES 33-36. (Appendix H)



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

linqulata. 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 1axa. x 500 •

•
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),IGUDS 31-40. (Append1z B)



Figure 41.--three stomata, two trichomes, epidermal

cells with conspicuous silica bodies, AJG 1056, Guzmania

hitchcockiana. x 500: Figure 42.--severa1 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, AaG 1066,

Aechmea anqustifo1ia. x 500.

•
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J'IGum:s 41-44. (appendix :8)



Figure 45.--five stomata, epidermal cells with silica

bodies, Camp 4704, Greiqia sodiroana. x 500: Figure 46.-~

filamentous trichomes over stomata, Camp 4704, Greiqia

sodiroana. x 450: Figure 47.--three stomata, Ronnberqiana

species from Colombia, supplied by Marnier Lapostolle. x

500: Figure 48.--one stoma, epidermal cells with silica

bodies, AJG 1067, Aechmea anqustifolia. x 500.

. .
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FIGURES 45-48. (Appendix B)
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:tNTRODUCTJ:ON TO THE KEYS AND DESCRJ:PTJ:ONS

FOR THE ECUADORJ:AN BROMELJ:ACEAE

i
Keys to the identification of the known species of

Ecuadorian Bromeliaceae have been constructed here with a

. view to aiding the field botanist in particular. To this

end, points that may a~pear hazy to the nonspecialist are

illustrated by diagrammatic drawings accompanying each key.

J:n addition, 102 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 ~o previously undescribed varieties.

The methods by which this alpha taxonomic work was

conducted are discussed in detail e~sewhere. Suffice it to

say that both c~assical and numerica~ taxonomic methods have

been used."

The format fol~ows Smith's Bromeliaceae of Colombia

(Smith, 1957) . for the most part. Synonomy includes only

those names considered most necessary for an alpha taxonomic

work.

J:n addition to the ~iterature citations following the

names of taxa, a bibliography with as comp~ete bibliographic

information as was possible to obtain follows the descrip

tions at the end of the keys and descriptions.

Six maps are included. 'n1e first map is of all of
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Ecuador with major rivers, provincial boundaries, and indi

cates the division of the country into four sections. A

sixth map is of the Galapagos J:slands. 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, bearing 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 series;

style usually 3-parted, ovary 3-celled, superior to infe-

rior; placentae axile; fruit capsular or baccate; seeds

winged, or plumose or naked; embryo small, situated at

base of usually copious endosperm.

KEY TO THE SUBFAMILIES OF THE BRO£l'.L2:LIACEAE

Seeds plumose (A)*, leaves entire, ovary

superior•• . . . . . . ... . . . . . .

~.
S

. --""'-~
~.:

IS?····A A

*

SUbfamily TILLANDSIOIDEAE, p.

1. Seeds NOT plumose but naked (AA), or with

appendage entire (B), or (C); . leaves usu-

ally conspicuously spinose-serrate; ovary

superior or inferior •

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.

2. 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) ••.

. • • _ : 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; ovary superior to inferior; fruit 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.

&. A

KEY TO THE ECUADORIAN GENERA OF PITCAIRNIOIDEAE

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

superior, petals naked (B), strongly

twisted together after anthesis •••

• • : Genus PUYA, p.

1. Seeds with single entire appendage (AA),

~.
~

AA

.*

ovary inferior at least ~n part, petals

often with nectar scales (~), petals NOT

strongly twisted together after anthesis

• • • • • .'. • • : Genus PITCAIRNIA, p •

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 leaves conspicuously spiny-

margined, coriaceous or subcoriaceous in texture. Flowers

always pOlystichous on the rhachis. Sepals free from each

other, coriqceous, 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 winged.,
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

B

1. Inflor~scence dense '(A)*, globose or subglobose

if compound, flowers in definite fascicles; if

simple or appearing simple tpen densely flow

ered and the flowers less than 4 rom apart.

2. Primary bracts with margins serrate (B), or

if simple, floral bracts with serrate mar-

gins, marginal spines apparent to the naked

eye.

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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4. Sepals to 2.0 cm long, primary bract sheaths

4. Sepals ca. 3 cm long, primary bract sheaths

longer than wide (C), 6.0-6.5 cm long by

(CC), wider than long, 4.0-4.5 cm long by

: 2. P. fastuosa.5.0-5.5 cm broad•••

cc
4.0-4.5 cm broad•• 1. P. vestita •

the calyx or petals.

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

. 3. Floral bracts nitid, not dull, primary bracts

small relative to flowers and exceeded by

• : 3. P. eryngioides.pseudosimple.c
5. Inflorescence at least 20 cm long and ob-

BB

viously compound••• : 4. P. parviflora.

2. Primary bracts with margins entire (~), or

at least appearing entire to the naked eye

(not applying to the scape-bracts), if in-

florescence is simple then the 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



diameter. • ••• : 5. P. pyqmaea.

1.07

7. Plant height, much exceeding 50 cm,

~ften 1-2 meters or more, scape-diameter

much less than that of the inflorescence.

mary bracts flexible, the apices not

scape and inflorescence 60-100 cm, pri-

8. Leaf blade just below each marginal

spine conspicuously dark spotted (E),

fj~-
~".

E reflexed •• • : 6. P. maculata.

'~J
EE

8. 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 or 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.

10. Leaves 20-35 cm long, spines, narrow,

base of spine 2-3 rom broad or less,

sepal margins crenulate, floral bracts

4.0-5.0 cm••• : 8. P. clava-herculis.
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10. Leaves 60-100 em long, spines with

broad Dase, 5-7 rom wide, sepal mar-

gins not crenulate, floral bracts

3.0-4.0 em•••• : 7. P. hamata.

6. Indumentum of the inflorescence of short,

usually stiff hairs (DD), not villous,

adhering tightly to the surface, reddish

in color.

11. Inflorescence nodding, leaves less

than 2.0 em wide, 15-30 em long,

leaf-blade marginal, spines slender,

less than 3 rom long

10. g. nutans.

11. Inflorescence not distinctly nodding,

leaves 2 em wide or more, 35-60 em

long, spines not slender, and mostly

more than 3 rom long •

• • : 11. P. glomerifera.

1. Inflorescence lax, not densely flowered, globose

(AA), if compound then having definite branches

which are at least 2 em apart; if simple, flowers

at least 6 rom apart.

12. Flowers less than 1 em distant (i.e.

those directly above and below one

another), sessil or ifpedieellate

then the pedicel hidden by the
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imbricate floral bracts.

l3. Spikes 2.5-3.0 cm broad, plant

not more than l m tall, inflores-

cence densely lanate, indumentum

rubbing off easily, the floral

bracts reddish brown, nitid when

dry and in vivo

4. P. parviflora.

l3. Spikes at least 4 cm wide, plant

at least l.5 cm tall, inflores-

cence appressed-dense-lepidote,

the indumentum not rubbing off

easily, floral br~cts dull

• : l2. P. sodiroana.

F

l2. Flowers l-2 cm distant (i.e. those

directly above and below one

another), pedicels often very con-

spicuous.

14. Sepals with apex rounded (F), NOT

acute or dentate, l.5-2.6 cm long,

if longe~ then inflorescence

simple and floral bracts not ex-

ceeding 9 rom in length.

l5. Floral bracts l.7 cm or more

long, reflexed, exceeding the

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

15. Floral bracts l.5 cm or less

in length, not reflexed, having

a transverse fold.

l6. Indumentum of the inflorescence

ferruginous, dense, floral

bracts 12-l4 rom long • . •

• • • . . : 14. P. roseana.

l6. Indumentum of the inflorescence

cinereous lepidote, sUbglabrous

in fruit, floral bracts 0.6-l.0

cm long.

l7. Sepals to 2. cm long, capsules

to 2 cm••.• : lS. P. westii.
-'

l7. Sepals ca. 3.0 cm long, capsule

to 3.0 em and inflorescence

simple•. : 16. P. obconiea.

FF'

14. Sepals with apex acute or atten-

uate and dentate or retuse (FF),

2.5 cm or more long.

l8. Flowers erect and sessile or

subsessile • • •

: 17. P. thomasiana.

18. Flowers spreading and defi-

nitely pedicellate.

19. Floral bracts O.S-l.O cm



long, if longer still not

reaching the calyx base

• • • : 18. P. aeguatorialis.

19. Floral bracts at least to

2.2 cm loug with attenuate

apices which always reach

at least the base of the

calyx • • •• : 19. P.

aeguatorialis var. albiflora.

,
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1. PUYA VESTITA Andre, 1888 (Enumeration Bramel.) p. 5;

Andre, 1889, p. 37, pl. 12b; Smith, 1957, p. 18.

PLANT poorly known as a whole; INFLORESCENCE bipinnate,

dense, densely lanate; PRIMARY BRACTS 0.6-1.0 ern long, with

serrate margins, 4.0-4.5 ern wide, acuminate apex; FLORAL

BRACTS 3.0-3.5 ern long by ca. 1.3 ern wide, densely woolly on

outer surface; SEPALS ca. 3.0 ern long, apex broad-acute,

densely woolly on abaxial surface; FLOWER ca. 4.5 em long,

petals twisted after anthesis; distance between flowers ca.

3-6 rom.

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

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

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

p. l2; Mez, 1935, p. 302.

FIG. l

PLANT ?0-3.0 m tall including inflorescence by ca. 2 m

in diameter, terrestrial; LEAVES 40-60 cm long, blades 2.5-

3.0 cm wide, flat, texture pliable to subcoriaceous, spiny-

margined throughout the blade, silvery-green, narrowly tri

angular, glabrous above, densely lepidote below, erect to

spreading, spines 6-8 mm long; SCAPE erect, 2.5-3.0 cm in
..·f

diameter; SCAPE~BRACTS 10-l,2 cm by 1 cm, not imbricate,

reflexed; INFLORESCENCE ca. 40-45 cm long by 10-l2 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,

kID 63, Ambato-Cuenca, Provo Tungurahua, 3350 m, 8 August

1965, in bud.

TYPE: Weberbauer 4069 (B) not seen.
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3. PUYA ER%NGIOIDES Andre, 1888 (Enumeration B+omel.) p. 5;

Andre, 1889, p. 32, pl. 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 14-29 cm long, blades
. . '.

0.8-1.5 cm wide, slightly involute, spiny throughout, nar-

rowly triangular, apex attenuate, coriaceous, nearly glabrous;

SCAPE to 38 cm long by ca. 4 rom in diameter, erect; SCAPE

BRACTS 1.0-8.9 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

long by 7-9 rom wide, erect, ovate, glabrous, margins serrate,

apices acuminate; FLORAL BRACTS 5-7 rom long by 4-6 rom 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 rom wide, apex acute, ovate, ecarinate,

strongly nerved; CAPSULE 1.0-1.4 cm long by ca. 9 rom wide,

about 3 flowers per fascicle, distance between flowers less,

than 2 rom.

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

tween Riobarnba and Loja, Provo Azuay, 2800 m, August 1876;

Fosberg ~ Gi1er 23124 (US) the divide between Quebrada Jipiru
,

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

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

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

altitude," Provo Loja, 3100-3800 m, 9 November 1946.



4. PUYA PARVIFLORA L. B. Smith, 1949 (Contrb. U. S. Nat.

Herb. vol. 29) p. 316, fig. 36.

FIG. 2

. PLANT 50-100 em tall by ca. 50 em in diameter, ter

restrial, underground stem 2.0-6.0 em in diameter, very

tough; LEAVES to 45 em long, blades 2.2 em wide, pale green,

flat, narrowly triangular, margins with spines throughout,

spines 3-4 rom, blade densely lepidote above, apparently

glabrous below; sheath 3.0 em by 3.5 em wide, castaneous;

SCAPE ca. 1.1 em in diameter, rust-red, curved; SCAPE-BRACTS

imbricate, serrate margins, 3.5-18 em long by 1.4 em wide,

red, erect, not strict; INFLORESCENCE 20-70 em long by

8.0-18 em in diameter, bipinnate, lax, red, ellipsoid,

white-flocculose, having ca. 18 spikes; P~IMARY BRACTS 3.0

4.5 by 2-3 em, red, apex attenuate, margins minutely ser

rulate, ovate, glabrous; SPIKES 5.0-13 em long by 3.0 em

wide spreading, stipe 7-8 rom long, no sterile bracts; FLORAL

BRACTS 2.0-2.4 em long by 1.4 em wide, shiny, apex attenuate,

glabrous within, papery, ecarinate, slightly nerved; SEPALS

1.8-2.1 em long by 4 rom wide, erect, ovate, flocculose,

coriaceous, apex acute to retuse, ecarinate; PETALS 25 rom

long, green to blue-green; distance between flowers 2 rom or

less; fruit not known; in flower July and August.

MATE~IAL EXAMINED: Espinosa E-2052 (US, ~~~E) north of

Zaruma, Hacienda Arnbocas, Provo El Oro, 2200-2900 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 em in

diameter," Prove 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 by very tough

underground stem, Prove Loja, 2150 m, 11 August 1965.



5. PUYA PYGMAEA L. B. Smith, 1952 (Memoirs N. Y. 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, high paramo;

LEAVES ca. 20 cm lon~blades 1.3 cm wide, narrowly 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 rom in diam

eter, erect; SCAPE-BRACTS 4.0-9.0 cm long by 2.3 cm wide,

erect, foliaceous and totally imbricate; I~LORESCENCE 3.5

5.5 cm long by 3.0-3.5 cm in diameter, erect, dense-appearing

although the flowers are ca. 6 rom apart, grey flocculose,

simple; FLOR~ 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

0.9 cm wide, erect, free, ovate-elliptic, ecarinate, 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 rom

across, distance between flowers ca. 6 rom; in flower March,

in fruit by August.

MATERIAL EXAMINED: Camp E-2236 (US, TYPE) Paramo de

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

17 March 1945; AJG 1114 (US) on pebbly slope, plants scattered



but abundant, however only one found in maturity, the others

purely vegetative, air temperature at 1530 hrs~, loge, soil

temperature at 5 em depth same time, loge, km 48, euenea

Loja, Provo Azuay, 3300 mt 9 August 1965.
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6. PUYA MACULATA L. B. Smith, 1952 (Memoirs N. Y. Bot. Gard.

vol. 8, no. ~) 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 cm long by 5 rom broad at the base, dark brown

and the portion of the leaf blade just sUbtendin~ 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 includ~ng 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

rat~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

em wide, erect, triangular, SPIKES ca. 5.0 cm long, fascicu

late, erect; FLORAL BRACTS ca. 3.0 em by 1.1 cm, erect,

ovate, apex acute to acuminate, texture papery, moderately

nerv8d, eearinate; SEPALS ca. 1.8 em long by 6 rom 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

flowers less than 3 rom; in flower by March.

MATERIAL EXA¥uNED: Camp E-4882 (US, TYPE) trail between

Sevilla de Oro and Mendez, Provo 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. 3l4, fig. 35; Smith, 1957, pp. 26-27, fig. lO.

PLANT 2.0-4.0 m tall including inflorescence, in northern

Ecuador in association with Espeletia; LEAVES 70-l00 cm long,
'.

blades ca. 2.5-3.5 cm wide, coriaceous, with very dark curv-

ing spines these to l.O cm long and curving forward or back

and broad-based, apparently glabrous above and finely ap-

pressed lepidote below; SCAPE ca. 2.0 cm in diameter, erect;

SCAPE-BRACTS l4-l6 cm long by 3.5-4.0 cm wide, imbricate

throughout, wit~ 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-l.l cm wide, not lobed strongly, naked, blue, erect,

pedicels l-4 rom long; OVARY superior, l.2-1.5 cm long by 0.5

cm in diameter; STAMENS included, one series l rom shorter

than the petals the other series 4-6 rom shorter than the

petals, distance between flowers 2-3 rrm.

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

west of Tulcan, Provo Carchi, 3300 m, lO August 1923; Rose,
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Pachano ~ Rose 23023 (US) near Naban, Provo Azuay, 25

September 1918; Rose ~ Ro~ 22778 (US) near Azogues, Provo

Canar, just below the paramo, 16-17 September 1918; Wiggins

10648 (GH) margins of the paramo and in the paramo along
'.

road from Tulcan to El Pun, Provo Carchi, 3500-4000 m, 18

August 1944; Drew E-483 (US) paramo, northeast of TUlcan,

along highway to El Pun, Provo Carchi, 3800 m, 18 August

1944; Asplund 7118 (US) Paramo del Angel, Provo Carchi, 3400

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

surrounding area, 30-40 km south of Cuenca, Provo Azuay,

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

"plant solitary," Provo Loja, 4200 m, 4 December 1948, in

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

with Espeletia, Provo Carchi, 4100 m, 7 September 1954;

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

22 July 1955.

COLOMBIA.
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8. PUYA CLAVA-HERCULES Mez and Sadira, in Mez, 1904 (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 ca. 1.5 em in diameter, erect; SCAPE-BRACTS to

12 em long by 2.0-2.5 em wide; LEAVES 20-30 em long, blades

2.0-3.0 em, spiny throughout the margin, spines, 5-9 rom

long, dark; INFLORESCENCE 12-16 em long by 6.0-12.0 em in

diameter, bipinnate, clUb-shaped, dense, tomentose, tan to

bro\vu; SPIKES 2.5-7.0 em long by 3.0-4.0 em wide, nearly

erect, fasciculate, spikes ca. 2.5 em apart; PRIMARY

BRACTS 9.0-12.0 em long by 3.0-4.0 em wide, erect but apex

reflexed at least in part, margins entire; FLORAL BRACTS

ca. 4.0-5.0 em long by 8 rom to 1.5 em wide, ovate to ovate-

linear, densely woolly lepidote, papery, slightly nerved,

apex attenuate, ecarinate; SEPALS 1.8-2.5 em long by 5.0-

8.0 rom wide, ovate, apex acute to attenuate, densely to-

mentose, ecarinate, nerved; PETALS 3.5-4.0 em by ca. 6 nun,

bluish; OVARY more than 1/2 superior, stamens included;

CAPSULE 2.3-2.8 em long by ca. 2 em in diameter; seeds

winged, triangular, 5 by 4 rom; distance between flowers

less than 2 rom.

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

near Montana Huamavi, Provo Pichincha; September 1900;

Barclay & Pedro Juajibioy 8665 (US) near Paramo de Pato

cocha between Gualaceo and Limon, Provo 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 valley, probably burned over in the past," north

slopes of Volcan de cayambe, Provo Irnbabura, 4000-4500 m,

14 JUly 1944; Rauh E-130 (US) paramo, Provo Irnbabura,

4000-4200 ro, 5 May 1957.

COLOMBIA.
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9. PUYA LANATA (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 em wide, narrowly triangular to linear, with

margins spiny ,throughout, reflexed, white-lepidote below;

SHEATHS dark brown, orbicular; SCAPE at least 130 em long by

ca. 1.3 cm in diameter, erect; SCAPE-BRACTS ca. 4.0 em long

by 1.5 cm wide, margins serrate, not at all imbricate above,

imbricate below, erect to spreading; INFLORESCENCE ca. 20-30

em 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 2.9-2.5 em long by ca.

1.4 cm wide, spreading, ovate, tomentose, glabrous inside,

coriaceous, apex acute to attenuate, ecarinate, not nerved,

margins light colored, remainder dark when dry; SEPF~S 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 nerved, coriaceous; PETALS 3.0-3.5 em long,

light green; distance between flowers less than 2 rom; in

flower June, JUly, in capsule September - December.

MATERIAL EXAMINED: Humbol t & Bonpland 3713 (p I TYPE; US,

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

vicinity of Azogues, Provo Canar, 17 September 1918; Acosta

Solis 7803 (US) near Las Chinchas, Provo Loja, 2260 m, 12
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i
IApril 1944,; Espinosa E-16l5 (US) "dominant in the region, II

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

1600":2000 m, 11 July 1.947; Foster 2606 (US) km 0-100 Cuenca

Loja, Ona valley, Provo Azuay, 3 December 1948; AJG 1116 (US)

valley of Rfo Ofi~, km 101 Cuenca-Loja, 2000 1m,. Provo Azuay,

very common on steep rocky slopes growing in clumps of indi

viduals which are ca. 1/2 m apart, 9 August "1965.

PERU.
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10. PUYA ~TUTANS L. B. Smith, 1952 (Memoirs N. Y. Bot. Gard.

vol. 8) p. 27, fig. 1, e-f.

PLANT 50-80 cm tall, terrestrial, very abundant in the

paramo; LEAVES 15-30 cm long, blades ca. 1.7 cm wide, with

spines throughout, massive base forming a thick stalk with

ol~ 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, stiff 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, indumentum 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 rom

long, distance between flowers 2-3 rom or less; in flower in

March, in fruit around December.

MATERIAL EXAMINED: Camp E-229l (US) Paramo de Tinajillas,

30-50 km south of Cuenca, 3800-4000 m, Provo Azuay; very

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

(US) rocky slopes, road from Cuenca to Dna, Provo Azuay,

4000-4200 m, 3 December 1948.

,
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ll. PUYA GLOMERIFERA Mez & Sodiro, 1904 (Bull. Herb. 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 vol. 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 individuals; LEAVES 40

60 cm long, bl~des 2.5-3.5 cm wide, linear to narrowly tri

Qngular, apparently glabrous above, densely appressed white

lepidote below, margins spiny throughout, spines 4-7 rom long,

base of spine 5-7 mm wide; SCAPE 1.5-l.9 cm in diameter,

erect; SCAPE-BRACTS ca. 8.0-l0 cm by 2.0-3.0 cm wide at the

s~eath and the blade 4-8 rom wide, imbricate, margins serrate;

INFLORESCENCE ca. 20-30 cm long by ca. lO-l4 cm in diameter,

dense, rhachis completely hidden, distance between branches

ca. l.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. l.5-2.4 cm wide,

obovate, papery, 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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l.0-1.3 cm w~de, cor~aceous, apex obtuse, obovate, erect,

glabrous wj'~~n, ecar~nate, densely tomentose w~thout;

PETALS 3.5-4.0 cm long, blue to blue-green, flowers sess~le;

OVARY ca. 10 rom long by 3-4 rom ~n diameter, nearly totally

super~or; CAPSULE ca. 2.0 cm by 1.8 cm, seeds ~nclud~ng wing

4 x 4 mm, d~stance between flowers less than 2 rom.

Y~TERIALS EX1u~NED: Sod~ro ~ (B, TYPE; US, photo) Provo

p~ch~ncha, no date; H~tchcock 21646 (US) between Ona and

Cuenca, Provo ~zuay, 2700-3300 m, 9-10 September. 1923;

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

Provo Azuay, 12-13 September 1923; Firmin 280 (US) near water

fall of Batan-Guapulo, Provo Pich~ncha, 2800 m, 15 November

1927; F~rm~n 412 (US) Cruz Verde, ~n a quebrada, Provo

p~ch~ncha, est. 3000 m,' 12 January 1928; Penland & Summers

74 (GH) along Rio Pastaza near Banos, Provo Tungurahua, 1740

fi, March-August 1939; Beno~st s. n. (p) no locat~on, ca. 1931;

Camp E-2349 (US) paramo de Chasqu~, Provo Azuay, ca. 4000 m,

16 April 1945; Foster 2648 (US) between Qu~to and Santo

Dom~ngo, Provo P~ch~ncha, ca. 4000 m, ca. 1948; Asplund 10093

(US) near Lloa, Provo Pichincha, ca. 3qno m, date (?)i Asplund

20222 (US, TYPE of P. asplund~i L. B. Smith) rocky slope,

Cu~cocha, Provo Imhabura, 3150 m, 10 Apr~l 1956; AJG 1097 (US)

cleared land, very common, near cultivated fields, km 50,

Ambato-Bafios, Provo Tungurahua, 2000 m, 7 August 1965.

I am reducing~. asplund~i to taxonomic synonomy

with ~. glomerifera Mez and Sodiro for the follow~ng
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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,

P. glomerifera falling under the lead, "floral bracts nearly

equaling to or exceeding the sepals ll and P. asplundii falling

under the lead "floral bracts exceeded by the sepals."

Examination of the foregoing listed specimens indicates that

the relative lengths of the sepals and floral bracts is vari-

able within the same individual. Additionally, while the

type descrintion 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~. 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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12. PUYA SODIROANA Mez, J.904 (Bull. Herb. Boiss. series 2,

vol. 4) pp. 630-631; 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 rom tall including inflorescence, terrestrial;

LEAVES 60-100 cm long, blades 3.0-4.0 cm wide, narrowly tri-

angular to lin~ar, margins spiny throughout, with spines

spreading, 6-~ rom long and ca. 2.0-3.0 cm apart; apparently

glabrous both surfaces, but actua'lly 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; PRIMARY BRACTS 3.0-5.0 cm long by 2.2-2.6

cm wide, apex attenuate, spreading, margins 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 rom long by 12-14 rom

wide, erect, orbicular, obviously nerved, ecarinate, apex

acute to acuminate, papery, glabrous within; SEPALS 2.0-2.5

cm 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



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 rom, distance between the flowers less than 2

~~i in flower in March, in fruit by December.

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

gummiferai US, photo) Ecuador, no date, no locality but

probably Provo Pichinchai Sodiro P-5 (B, TYPE of P. sodiroanai

WS, photo) near Paluguillo, Provo Pichincha, est. 3000 mi

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

Provo Azuay, 3000-3400 m, 17 March 1945i Camp E 5198 (US)

quebrada leading into the Rio Collay, 3-8 m north of Sevilla

de Oro, Provo Azuay, 2200-2800 m, 3 September 1945i Foster

2605 (US) km 28-35 Cuenca-ana, Provo Azuay, 2000 m, 3 December

1945.

I am reducing Puya gummifera to taxonomic synonomy with

P. sodiroana for t-.p.e following reasons: Th'ese 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. sodiroana indicates that the sepals rather than

being 40 rom 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 rom lon~. Therefore,

since it has been impossible to distinguish the two type

specimens, Puya gummifera Mez has been reduced to ·synonomy

with P. sodiroana Mez & Sadira.
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l3. PUYA PICHINCHAE Mez & Sodiro, 1904 (Bull. Herb. Boiss.

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

PLANT poorly known as a whole; LEAVES 40-50 em long,

blades 2.5-3.0 em wide, narrowly triangular to linear, mar

ginal spines distant, curving, up to 6-7 rom long;SCAPE at

least l.6 em in diameter; SCAPE-BRACTS imbr~eatei INFLORES

CENCE 5~ -70 em long by lO-l5 em wide, bipinnate; PRIMARY

BRACTS 4.0-6.0 em apart, ovate-elliptic, with serrate mar

gins, much shorter than the spikes; SPIKES lO-l5 em long by

5.0-7.0 em ~ide, subereet to spreading, ca. 20-30 flowers

per spike; FLORAL BRACTS l.8-2.l em long by 1 em wide, re

flexed, apex acute 'to attenuate, eearinate; SEPALS 2.l-2.6

em long by 0.7-l.0 em wide, erect, free, apex obtuse,

eearinate; flowers ca. 4 em long, petals twisted, ovary

superior, pedieels of flowers 8-9 rom long, distance between

flowers 9-10 rom or more.

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

photo) near Paluguillo, Provo Piehineha, 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, with stipe ca.

4.0 cm long; FLORAL BRACTS 1.0-1.4cm 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 obviously nerved, pedicels ca. 0.7-

1.0 cm 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 rom. The

distinguishing character of this species is the very defi

nitely rust-red indumentum, which is retained on the inflores

cence through capsule maturity.

MATERIAL EXAMINED: Rose ~ Rose 232l0-a (US, TYPE)

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

pl. 1, fig. 13.

FIG. 6

PLANT at least 2 m tall including inflorescence, ter

restrial; LEAVES to 50 cm long, blades 2.0-2.3 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 long by 2.0 cm in diameter, dark when dry;

SCAPE-BRACTS caducous early; INFLORESCENCE ca. 1 m long by

ca. 60 cm in diameter, lax, 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 em

wide; FLORAL BRACTS 5-9 rom long by 7 rom 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 rom wide, erect, all free,

elliptic-oblong, nerved, apex obtuse, naked; PETALS ca. 3 em

long, pedicels 0.9-1.1 em, 2 rom wide at the base and broaden

ing to 4-5 just below the flower; OVARY almost totally supe

rior; CAPSULE 1.5-1.7 em long by 1.3-1.5 em in diameter,
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seeds including wing 4 rom by 2 rom; distance between flowers

0.6-2.0 cm; in fruit by August.

~..ATERIAL EXAMINED: West 8353 (US, TYPE; US, photo) Peru

rocky slopes, near Huamachuco, Dept. Libertad, ca. 3400 m,

26 Novenilier 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, Provo

Loja, 2600 ro, 9 August 1965.,

PERU.
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16. PUYA OBCONICA L~ B. Smith, 1948 (Lloydia vol. 11, tio. 4)

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

PLANT poorly known as a whole; LEAVES ea. 55 cm long,

blades 2.4 cm wide, lower surface densely appressed velvety

white-lepidote, upper surface apparently glabrous, margins

spiny throughout, spines 4-6 rom long, some recurved, apex

attenuate; INFLORESCENCE ca. 1 m long by 5.5-6.5 em 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 lo~g

always much shorter than the pedicel and not conspicuous,

with tranverse.fold; SEPALS 3.0 c~ 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.

¥~TERIAL EXAMINED: Steyermark 54806 (GH, TYPE; US, photo

and fragments) ca. 7 km south of Yangana, Nudo de Sabanilla,

4°, 36' S; 79° 10' W, Provo Loja, 2000-3000 m, 19 October

1943.
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17. PUYA THOMASIANA Andre, 1888 (Enumeration Bromel.) p. 5;

Andre, 1889, pp. 34-35, pl. Il-d.

FIG. 7

PLANT 2-4 m tall, terrestrial, ca. 1 m in diameter,

~rowing in large loose clumps, open country; LEAVES 60-100cm

long, blades 5.0-6.0 em, yellow-green, flat, triangular,

(apparently glabrous above, pale glaucous below), margins

with spines which are 3.0-6.0 rom long and turning mostly

forward throughout; SCAPE at least 1.5 em in diameter,

slightly curveq to erect-straight; SCAPE-BRACTS serrate mar

gined; INFLORESCENCE ca. 1.5 m long by 60 em in diameter,

bipinnate, laxly branched, not at all dense, with ca. 33

branches, which are 15-40 em long, branch stipes naked;

?RIMARY BRACTS ca. 3.5 em long by 2.0 em wide, spreading,

ovate, slightly'tomentose, apex acuminate-attenuate, papery,

serrate margined; SPIKES 15-40 em long by 4.0-6.0 em wide,

spreading, linear, red, stipe to 6.5 em, tomentose, approxi-

mately 1.0-2.0 em or more distant, an inconspicuous terminal

group of sterile bracts on the spikes, the group of bracts

ca. 1.0 em long by 1.5 em wide, very inconspicuous; FLORAL

BRACTS 1.2-1.5 em long by 1.4-1.7 em wide, spreading, apex

acute, densely lepidote, ovate, slightly nerved, ecarinate,

apex papery but base stiff-coriaceous, margins entire;

FLOWERS subsessile; ?EPALS 2.8-3.0 em long by 8-10 rom wide,

free, densely lepidote, glabrous inside to sUbglabrous, apex

ac~te, ovate-oblong, stiff-coriaceous; PETALS 4.0-5.0 em long



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 rom; in flower, August. (NOTE: the ovary is partially infe-

rior, in AJG 1130.)

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

Andre, 1889) Colombia, 1900 m, May 1886; AJG 1130 (US) sandy,

ashy soil, common, km 22 Catamayo-Loja, petween the dwarf

forest and the paramo, 2000 mt Provo Loja, 10 August 1965.

COLOMBIA.
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18. PUYA AEQUATORIALIS Andre, 1888 (Enumeration Bromel.)

p. 5; Andre, 1889, p. 37, pl. 12 a; Smith, 1952, p. 25.

PLANT ca. 2 m tall including inflorescence, terres-

trial; SCAPE ca. 1.5 m long including inflorescence, scape

dia~eter 1.5 cm; SCAPE-BRACTS not known; LEAVES 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 em

long by ca. 5 rom wide, triangular or with setaceous blades,

reflexed-spreading, subglabrous, margins entire, ecarinate;

SEPALS 2.5-2.8 cm long by 0.7-9.9 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 rom wide, green, naked, pedicels 0.2-1.5 cm long;

OVARY superior, distance between flowers ca. 8 rom.

18. PUYA AEQUATORIALIS var. AEQUATORIALIS

Flower pedicels 2-6 rom long, floral bracts not exceed-

ing base of calyx, to 1.0 cm long.

FIG. 8

MATERIAL EXAMINED: Andre 3564 (1<, TYPE; US, photo) on
-:rocks of deep narrow valley of R~o Chota, near eq~atorial

line, Provo Pichincha, 2080 m, ca. 1886; Rose, Pae~ano and

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

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

near roadside, kID 15 Quito-Otavalo, moderately common,

Provo Pichincha, ca. 2200 m, 6 Aug. 1965; Benoist 3915 (F)
'.

Pifo, Provo Pichincha, 19 Feb. 1936.

19. PUYA AEQUATORIALIS var. ALBIFLORA Andre, 1888 (Enumera

tion Bromel.) p. 5; Andre, 1889, p. 36; Baker, 1889, p.

126.

Flower pedicels 0.9-1.5 cm long, floral bracts exceed-

ing base of calyx, floral bracts to 2.2 cm long, setaceous,

inflorescence nearly glabrous.

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

<and ravines, dry cliffs, valley of R~o Paute, between

Paute and Cuenca, Provo Azuay, ca. 2200~3000 m, 1945.
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PITCAIRNIA

Pitcairnia L·H~rit., 1788 (Sert. Angl.) p. 7.

Plant often with flexible leaves and a pronounced midrib.

Leaves generally serrate at the sheath margins or, when a

petiole is present, 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-appendaged 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 PITCAIRNIA

1. Inflorescence compound (~* •.

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

~~ . . . . . . . . . : 1. pitc. poortmanii.
~. 2. Flowers at least 10 per branch, usually more.---.
A 3. Flowers nodding on 4.0-6.0 cm long pedicels

. ., 2. pitc. 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

cm long, sepals rounded . . . . . . . . .
. . . . . . . . 3. pitc. lehmannii.

5. Leaf-blade to 2.5 cm wide, petals 3.5-4.0

cm long, sepals acute •

branch length with flowers, floral bracts

4. Branch rhachis tomentose, 1/2 or less of

: 4. pitc. devansayana.

1. Inflorescence simple (AA).

6. Leaf-blade width more than 4.0 cm, blade

5. pitc. dendroidea.3-7 rom long •

II

f//1)
:;J;~ .

AA

blade 4.0-10 cm wide.

bracts, leaf-blades ca. 10 cm broad, sepals

8. Sepals and flowers not obscured by floral

• : 6. pitc. elliptica.. . . .obtuse

8. Sepals and flowers mostly obscured by ,

floral bracts.

elliptic (£0, or lingulate.

7. Inflorescence less than 25 cm long, leaf-

B

9. Sepals 2.5-3.5 cm long, leaves dimorphic (CC).

9. Sepals 5.0-6.0 cm long, leaves homomorphic

(£), sepals acute-attenuate • • • • • • •fJ
c p.

. . . . . . . . . • : 7. pitc. macranthera.
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10. Floral bracts with dark base and deciduous

along transverse line • • • • • • • • • • •

• • • 9. pitc. pulchella var. xanthopetalon.

10. Floral bracts NOT with dark base, NOT ·decid-

uous along transverse line. • • • • • •

• • • : ~. pitc. pulchella var. pulchella.

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

more, leaf-blades to 25 cm wide. :

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

cm long. • • • • .• 10. pitc. brongartiana.

11. Floral bracts to 8.0 cm long, sepals ca. 5.0

cm long. • . . •• 11. pitc. arcuata.

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

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

12. Scape very short or apparently none.

13. Seeds naked, leaf-blades NOT deciduous

. • • . • • • . : 12. Pitc. aphelandriflora.

13. Seeds appendaged, leaf-blades dimorphic, the

larger deciduous.. . . • • • •. • • •

• • • • • •• : 13. pitc. heterophylla.

12. Scape apparent and seeds appendaged.

14. Sepals less than 1.2 cm long, inflorescence

more than 1.2 cm long.

15. Scape-bracts imbricate throughout, flowers

on drooping pedicels. • . • . • . • . . •

• • • • • • • • : 14. pitc. reflexiflora.
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15. Scape-bracts NOT.imbricate at least above,

inflorescence 20-50 cm long.

16. Petals 2.5 cm long, sepals retu~e••

. . • : 16. pitc. trianae var. retusa.

16. Petals 3.5 cm long, sepals obtuse.

17. Inflorescence ca. 6.0-7.0 cm in diameter,

scape-bracts densely imbricate and folia-

ceous below, only uppermost distant.

: 15. pitc. trianae var. trianae.

17. Inflorescence ca. 3.0 cm in diameter, scape-

bracts all distant.

17. Pitc. brevicalycina.

14. Sepals more than 1.5 em long.

18. Inflorescence dense (D), ~loral bracts all

imbricate.

19. Floral bracts 4.5-8.5 cm long.

20. Floral bracts reflexed toward apex of each

bract, corolla white to green. •

. : 18. pitc. 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 •

19. pitc. hitchcockiana.

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

7.0-8.0 cm long, sepals obtuse.
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19. Floral bracts less than 4. O' c.r. long.

22. Pedicels 1.0-1.5 cm long, sepals 1.8 cm

long•••••• : 21. pitc. unilateralis •
.

22. Pedicels to 5 rom long, sepals to 2.6 cm

long.

23. Leaves 20-50 cm long, inflorescence tend-

ing to secund, sepals ecarinate. • . • .

• • : 22. pitc. sodiroi.

23. Leaves to lOO em long, inflorescence not

secund, sepals carinate. • • • . • .

23. pitc. nobilis.

18. Inflorescence, lax eDD), or if dense then

floral bracts arching-spr~ading, floral bracts

NOT densely imbricate.

24. Leaves 2-3 m long, petiole to 40 cm long

: 24. P'itc. sceptrigera.

24. Leaves to ca. 1 m long at most, petiole,if

present, 15 cm long or less.

25. Leaves 20-45 cm long.

26. Plant caulescent, leaves definitely petio-

late.

27. Sepals to 3.4 cm long, pedicels not more

than 6-7 rom long 25. pitc. erratica.

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

long••• • •• : 25. Pitc. riparia.
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sheath, to 2.5 cm long.

: 27. Pite. violaseens.

29. Outermost leaves with spinose blades to

7.5 cm long••••• : 28. Pite. pavonii.

28. Scape-bracts NOT foliaceous and NOT imbri-

•cate throughout.

30. Floral bracts 1.0-1.5 cm long, petals

naked.•••. : 30. Pite. oblongifolia.

30. Floral bracts 2.5-3.3 em long, petals

with basal scale..• : 29. pitc. pungens.

25. Leaves 50-100 cm long or more.

31. Leaves linear, 40-60 em long or 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 em long

•.•••••• : 31. pitc. aeguatorialis.

32. Inflorescence lepidote, sepals less than

2.2 cm long••••• : 32. Pite. luteseens.
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31. Leaves at least 2.0 em wide at blade, floral

bracts 2.0-6.5 em long, sepals 3.5 em long or

more.

33. Pedieels present, trieostate, petals greenish

white, sepals 4.5 em long, leaf-blade width

to 2.5 em••••.. : 33. Pite. eostata.

33. Pedieels if present not trieostate, petals

yellow-purple or orange, sepals 3.4-3.6 em

long.

34. pedieels to 2.5 em long, petals orange..

• • • • • : 34. pite. harlingii.

34. Flowers sessile, petals yellow and purple

: 35. Pite. nigra.
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1. PITCAIRNIA POORTMANII Andre, 1888 (Enumeration Bromel.)

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

fig. b.

PLANT ca. 1.5 m tall: LEAVES to 80 em long, blade linear,

apex acuminate, margins densely serrulate: SCAPE-BRACTS nar-

rowly triangular, imbricate; INFLORESCENCE 25-30 em long by

15 em in diameter, bipinnate, lax, pyramidal: SPIKES 6.0-10.0

em long, distance between spikes 2.0-3.0 em, spikes with 3 to

5 flowers each, PRIMARY BRACTS 6-8 mm long with apices acumi

nate: BRANCHES 6.0-10.0 em long by 3.5-4.0 em wide exclusive

of petals: FLORAL BRACTS 7-8 rom long tending to be secund as

are the flowers: PEDICELS ca. 8 rom long, pilose: SEPALS 3.0

3.5 em long, ecarinate, pilose; PETALS 6.0-7.0 cm long by 6-7

rr~ wide, red, having basal scale: OVARY 3/4 superior.

MATERIAL EXAMINED: Andre 1314 (K: US, photo) Ecuador.

COLOMBIA.
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2. PITCAIRNIA FERRUGINEA Ruiz & Pavon, l802 (Flora Peruviana,

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

1936, pp. 526-527.

Puya eehinotrieha Andre, 1888 (Enumeration Bromel.) p. 5.

PLANT to 1.5 m tall, caulescent; LEAVES to 2 m long by

3.0-5.5 em wide at blade, marginal spines to 1.5 em long;

SCAPE-BRACTS imbricate, margins serrate; INFLORESCENCE 1 m

long or more by 50 em in diameter, bipinnate, lax, pyramidal,

covered with brown tomentum; BRANCHES to 50 em long by 5.0 em

in diameter, 20 to 30 flowers per spike; FLORAL BRACTS ca. 2.0

em long, wide-ovate; PEDICELS ea. 6.0 em long, flowers nodding;

SEPALS to 5.0 em long, sUbobtuse; PETALS twice as long as

sepals, greenish-white, with 2 basal scales; OVARY ca. 2/3

superior; distance between flowers 1.5-4.9 em; in flower

April-;)"une.

MATERIAL EXAMINED: Andre 7019 (K, TYPE of Puya echino

tricha) western. slopes of Chimborazo, at San Jose, Provo

Chimborazo, 2700 m, July.

PERU.



3. PITCAIRNIA LEHMANNII Baker, 1881 (Journ. Bot. vol. 19)

p. 273; Smith, 1957, pp. 44-45, fig. 14.

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

p. 273.
'.

PLANT 1-2 m tall; LEAVES 100-120 cm long, blades 4-5 cm

wide, petiolate, petiole 3-24 cm long, sheath with margins

conspicuously serrate; SCAPE erect, ca. 8-9 rom 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 rom long by 2 rom 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 rom wide, linear, strongly nerved, apex

rounded, red, glabrous; PETALS 4.0-4.5 cm long by 3 rom wide,

red, with 2 basal scales, these ca. 5 rom long; OVARY ca. 3/4

superior; distance between flowers 4-7 rom.

MATERIAL EXAMINED: Lehmann .§.. n. (K, TYPE; US, photo)

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

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

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

COLOMBIA.
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4. PITCAIRNIA DEVANSAYANA Andr~, 1888 (Enumeration Bromel.)

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

PLANT poorly known as a whole; LEAVZS ca. 60 cm long,

blades 1.5-2.5 em wide, subglabrous, leaf-sheath margins and

basal portion of the leaf-blade margins with curved spines,

subpetiol~te; SCAPE ca~ 8-10 rom in diameter; SCAPE-BRACTS

imbricate; INFLORESCENCE bipinnate with branches ca. 5.0 em

apart; BRANCHES to 25 em long, few, suberecti FLORAL BRACTS

6-10 rom long, always slightly shorter than the pedicels,

wide-ovate, apex acute; PEDICELS 7-12 rom long; SEPALS 1.2-1.5

em long, ecarinate, apex acute; PETALS ca. 3.5-4.0 em long by

5 rom broad with a basal scale; OVARY ca. 6 rom long, nearly

totally superior, flowers in JUly-Sept.

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

type photo seen, examined Andre, 1889, illustrations; south

of Mt. Chimborazo, Provo Chimborazo, ca. 2000 m.
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5. PITCAIRNIA DENDROIDEA Andre, 1888 (Enumeration Bromel.)

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

Pitcairnia coromixta L. B. Smith, 1949, (Contrb. U.S.

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

Pitcairnia orgyalis sensu Andre 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,

loose scales above, sheath-margins serrulate; SCAPE ca. 1.0

cm in diameter; INFLORESCENCE 30-50 cm long by 28 cm wide,

bipinnate, pyramidal, flocculosei BRANCHES 15-20 cm long by

3-5 cm wide, ascending, 25 to 40 flowers densely disposed on

ap~cal third or less of branches; PRIMARY BRACTS 3-5 cm long,

ascending, margins entire to serrulate; FLORAL BRACTS 3-6 rom

long by 1-2 rom wide, linear-ovate, lepidote but turning gla-

brous soon, not nerved, apex obtuse; PEDICELS 4-7 rom long;

SEPALS 1.6-1.8 cm long by 3-4 rom wide, linear-ovate, nerved,

ecarinate, coriaceous toward apex; PETALS 3.5-4.0 cm long by

4-5 rom wide, yellow or orange with two scales 4-6 rom long;

OVARY 1/2 to 3/4 superior; distance between flowers less than

2 rom.

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

Colombia; Andre 3747 (K, TYPE of pitc. commixta L. B. Smith;
..

US, photo) Montana Corazon, along Rio Silante, Provo Pichincha,

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

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

below San Juan towards Chiriboga, west of Quito, Provo



Pichincha, 2300 m, 3 May 1955; Foster 2647 (US) road between

Quito and Santo Domingo, on rocks, Provo Pichincha, 2600 m,

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

Provo pichincha, 2000 ro, 9 Sept. 1954; Acosta Solis 14023 (F)

Saloya, Provo Pichincha, ca. 3000 m, 13 Sept. ~~49; Sodiro
~

,171/9 (GH) Montana El Corazon, along Rio Silante, Provo

pichincha, ca. 2500 m, no date; Naundorff s. n. (Bromel. Soc.

Inc., photo) Tandapi, Pilaton Valley, Provo Pichincha.

COLOMBIA.

NOTES: The taxa, Pitcairnia dendroidea Andre and

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

specimens, Andre 3361 and Andre 3747 respectively are to me

indistinguishable. Therefore, since Pitcairnia dendroidea

Andre wa~ published in 1888 this is the correct name for the

species. The type is Andre 3361 from Colombia rather than

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

the illegitimate name, Pitcairnia orgyalis' sensu, Andre ex

Mez, 1896.
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6. PITCAIRNIA ELLIPTICA Mez & Sodiro, 1904 (Bull. Herb. Boiss.

series 2, vol. 4) p. 624.

PLANT as a whole poorly known, base of plant forming a

pseudobulb 7.5 cm long; LEAVES with pronounced elliptical

blade, blade 19 cm long by 10 em wide with an apiculate apex,

petioles ca. 40 cm long by ca. 8 rom wide; SCAPE erect; SCAPE-

BRACTS distant, not at all imbricate, margins entire; INFLORES-

CENCE to 11 em long by 2.0-2.5 cm in diameter, dense with ca.

30 flowers, simple; FLORAL BRACTS ca. 5 rom long, erect to

spreading, apex acute; PEDICELS to 5 rom long; SEPALS 1.2 em

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, Provo Pichincha, 800-1200 m.
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7. PITCAIRNIA MACRANTHERA Andre, 1888 (Enumeration Bromel.)

p. 5; Andre, 1889, p. 29, pl. 9, fig. f; Smith, 1957, pp.

62-63.

P~~T ca. 1 m tall, caulescent; LEAVES 50-100 cm long,

blades 5.0-10.0 cm wide, homomorphic, petiole pronounced,

to 25 cm long with its margins strongly serrate, spines 2-4

rrm long, apex of blade acuminate; SCAPE ca. 80 cm long,

erect; SCAPE-BRACTS imbricate, strict, green; INFLORESCENCE

15-20 em long by 3-5 cm in diameter, axis lepidote, simple,

lax; FLORAL BRACTS 4-5 em long with serrulate margins;

PEDICELS short and slender; SEPALS 5.5 em long by 1.8 cm

wide, apex acute; PETALS 10-12 em long, white, with a single

seale at the base; OVARY nearly totally superior, distance

between flowers ca. 1.0 cm.

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

Colombia; Acosta Solis 12552 (F) Provo Piehincha.

COLOMBIA.



PITCAIRNIA PULCHELLA Mez, 1896 (Monogr. Phaner. vol. 9)

p. 459.

PL~NT ca. 50 cm tall; LEAVES up to 45 cm long, petiole

pronounced, 8-15 em long by 2 rom wide, gradually transcend

ing into blade, blade 15-30 cm long by 4-7 cm wide; SCAPE

erect, ca. 25 cm long by 8 rom in diameter; SCAPE-BRACTS

ilUbricate throughout, 2-16 em long with soft spines on mar-

gins; INFLORESCENCE 8-15 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 ~. £. (GH) Quitensian Andes, 1855; Steyermark
..

52770 (GH) IIrich woods on forested slopes bordering Rio Patul,"

between Sanguinand and Chacanceo, Hacienda Yacopiana, Provo

'Azuay, 1150 m, 30 May 1943.

9. PITCAIRNIA PULCHELLA var. XANTHOPETALON Gilmartin var. 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 floral bracts having a

conspicuous dark base with a transverse li~e near the base

along which the bracts are deciduous. This latter character

shows that the new variety also has some affinity to pitc

a;rnia ferreyrae L. B. ::,,,·:th. However, t:·!c ~ority of its

characteristics indicate that th~s/... ,:i,:_:', ~'~o."Oet.alon,

is most closely allied to Pitcairnia pulchella.

MATERIAL EXAJ.v.c.:NED: Penland and SU.iTI..'Uers 230 (GH, '::YPE)

along Canelos trail near Hacienda Victoria, Provo Tungurahua,

1230 m, March-August, 1939.
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lO. PITCAIRNIA BRONGNIARTIANA Andre, 1888 (Enumeration Bromel.)

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

Pitcairnia brongniartiana var. latifolia L. B. Smith,

1959 (Phytologia vol. 6) p. 438.

PLANT ca. l.0-l.5 m tall; LEAVES 60-80 em long with

blade 6-15 em wide, a distinct petiole spiny toward the base;

SCAPE erect, at least 1 em in diameter; SCAPE-BRACTS imbricate,

strict; INFLORESCENCE 30-70 em long by 10-14 em wide, dense,

simple; FLORAL BRACTS 5-6 em long by ca. 2.5 em wide, spreading

~fter anthesis, nerved, apex attenuate; SEPALS 3.5-4.5 em long

by ca. 10 rom wide, acute; PETALS 7-8 em long, white; OVARY

nearly totally superior; CAPSULE not exceeding the sepals.

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

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

Mera, Provo Napo Pastaza, ca. 1100 m, 14 Nov. 1955; Asplund

18474 (US) epiphytic, forest towards Puyo, Mera, Provo Napo

Pastaza, ca. 1000 m, 17 Nov. 1955.

COLOMBIA.
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11. PITCAI~~IA ARCUATA (Andre) Andre, 1888 (Enumeration

Bromel.) p. 5; Smith, 1957, p. 67.

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

p. 108, pl. ,~

PLANT to 1 m tall, short-caulescent; LEAVES 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

1 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 rom 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: Andre 3803 (K, TYPE; US, photo)

Colombia; AJG 619 (US) terrestrial, rainforest 3 km from puyo,

Provo Napo Pastaza, ca. 600 m, 6 March 1962.

COLOMBIA.



12. PITCAIRNIA APHELANDRIFLORA Lem., 1869 (Illust. Bortic.

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

Pepinia aphelandriflora Andre, 1870 (Illust. Bortic.

vol. 17) p. 32, pl. 5.

PLANT ca. 30 cm tall; LEAVES ca. 30 cm long, blades 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) flood
..

plain of Rio Itzintza, Cordillera cutucu"Prov. Zamora, 1100-

1200 m, ca. Nov.-Dec. 1944.

BRAZIL.
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l3. PITCAIRNIA HETEROPHYLLA (Lindl.) Beer, l857 (Bromeliaceen)

p. 68; Smith, 1957, pp. 46-47, fig. l5.

FIG. 9

Puya heterophylla Lindley, l840 (Bot. Reg. vol. 26) pl.

7l.

PLANT 5~lO em tall, growi.ng .,;. ..1. ·c~;l'";. '_ -";~i.-. .. " of many

individuals; LEAVES 60-70 em long, blades 1.0-l.5 ~ I wide,

pale-flocculose beneath but becoming glabrous, drooping,

heteromorphic, outer leaves reduced to very sharply spinose

blades, these to ca. l2 em long, long leaves deciduous at

transverse line just above the base, sheaths dark castaneous;

SCAPE to 4.0 em long by 3.0-4.0 em wide, dense, simple, erect,

red, sUbglabrous, with 3 to l2 flowers; FLORAL BRACTS ca. 2.5

em long by l.3 em wide, erect, ovate, red, apex attenuate,

loose brown scales on outer surface towards margins, nerved,

ecarinate; PEDICELS ca. 3 rom long; SEPALS 3.0-4.0 em long by

4 rom wide, erect, narrowly Triangular, carinate, nerved, apex

sharp-attenuate, surface brown-lepidote; PETALS 5.5-6.0 em long

by ca. 5 mm wide, erect, with two basal scales; OVARY ca. l/2

superior, 8-9 mm long; stigma exceeding anthers, distance be-

tween flowers less than 2 rom, flowers June-August.
,

~ATERIAL EXAMINED: Steyermark 52880 (GH) steep forested
, , ,

slopes bordering Rio Norcay between Rio Gamolotal and Rio

Norcay, Provo Azuay, l095-l370 m, 7 June 1943; AJG 926 (US)

ca. km lOO Guayaquil-Cuenca, road-cut, common, plant with

flowers but no long leaves collected July, leaves appeared
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early the next year, Provo Canar, ca. 1800 m, July 1963; AJG

1168 (US) km 128 Cuenca-Guayaquil, terrestrial, moderately

common, Provo Cafiar, 2000 m, 13 Aug. 1965; Hitchcock 20681

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

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

Chanchan between Naranjapata and Huigra, rocky outcrops,

Provo Chimborazo, 600-1000 m, 19 June 1945; Rose & Rose 22155

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

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

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

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

and Portove10, Provo Loja, 2300 m, 13 Oct. 1955; Harling 6136

(US) terrestrial, between San Pedro and Zaruma, Provo Loja,

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

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

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

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

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

Quebrada Nudi110 and Quebrada Tambi110, northeast of curtincapa,

Provo El Oro, 1615-1890 m, 13 Aug. 1943.

SOUTHERN MEXICO TO PANAMA I VENEZUELA I 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 Manabf 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. PITCAIRNIA REFLEXIFLORA Andre, 1888 (Enumeration Bromel.)

p. 4; Andre, 1889, pp. 18-19, pl. 8, fig. b.

PLANT as a whole poorly known; LEAVES to 80 em long,

blades 2.5-3.0 em wide, homomorphic, petiole to ca. 10 ern

long, margins entire; SCAPE erect; SCAPE-BRACTS imb~icate,

having filiform apices; INFLORESCENCE 10-15 em long, dense,

simple; FLORAL BRACTS 1.5-2.0 ern long, apex acute to at

tenuate, linear; PEDICELS 5-9 rom long, drooping; SEPALS 1.0

em long, obtuse, sublinear; PETALS ca. 2.5 em long, naked;·

OVARY ca. 3/4 superior, flowers JUly-September.

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

of Riobamba, Provo Cafiar.
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PITCAIRNIA TRIANAE Andre, 1888 (Enumeration Bromel.) p. 4;

Andre, 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, subpetiolate; SCAPE erect; SCAPE-BRACTS strict, nar

rowly triangular, upper bracts not imbricate; INFLORESCENCE

30-50 em long, 6.0-7.0 em in diameter, dense, simple, with

rhachis lepidote; FLORAL BRACTS 0.7-1.5 em long, lanceolate,

apex acute; PEDICELS 0.8-1.0 cm long, slender; SEPALS 0.8-1.1

cm long, apex obtuse to retuse; PETALS 2.5-4.5 cm long, white

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

£lowers 0.5-1.0 cm.

l5. PITCAIRNIA TRIANAE var. TRIANAE

Sepal apex obtuse, petals 3.5-4.5 cm long.

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

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

vol. II, no. 4) p. 305.

The variety 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 rom.

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

between Tarnbo Cachiyacu and Nudo de Sabini11as,·Prov. Loja,

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

nov. vol. 16) p. 9; Mez, 1935, pp. 257-258, Smith, 1936,

p. 522.

FIG. 10

PLANT to over 1 m tall; LEAVES 80-130 ~m'long, blades

3.5-5.0 em wide, margins entire or with soft, pliable spines;

SCAPE to 120 cm long by 1.1-1.2 cm in diameter, erect; SCAPE

BR~CTS 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 rom long by 2 rom wide, spreading, not nerved;

PEDICELS ca. 6-8 rom long, slender; SEPALS ca. 10 rom long by

4 rom 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 rom; in capsule in August~

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

Peru; AJG 1137 steep slopes, rocks and loose dirt, rainforest,

moderately abundant, km 25 Loja-Zamora, Provo 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.

~LANT 1 m tall or more with branched sterr.; LEAVES to

150 cm long, blades 4.0-7.0 cm wide, linear, homomorphic,

petiolate to sUbpetiolate, petiole bearing dark spines ca.

5 rom 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

short and inconspicuous; SEPA~S 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 Pilaton, Provo Pichincha, 2200-2400 m,

7 Nov. 1939; Asplund 19060 (US) between El Paso and El

Volante, road between Chiriboga and Santo Domingo, on a cliff,

Provo Pichincha, ca. 2200 ro, -20 January 1956.

COLOMBIA.
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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 ca. 1.0 cm wide, channeled; SCAPE ca. 5 rom

in diameter; SCAPE-BRACTS imbricate, erect, foliaceous;

I~~LORESCENCE 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 rom long, obconic; SEPALS ca. 1.8 cm long, acute,
.,.~

brown-flocculose, the two posterior carinate; PETALS ca. 4.0

cm long, red, with white margins, having basal scales; OVARY

nearly totally superior, in flower November-February.

MATERIAL EXAMINED: Hitchcock 21816 (US, ISOTYPE) eight

hours walk east of Banos, between Banos and Cashurco, Pastaza

river valley, Provo Tunguruhua, 1300-1800 m, 25 Sept. 1923.

Not seen: Prescott 494 (NY) on moist 'cliff, 12 kID east
~

of Banos, above Rio Pastaza, Provo Napa Pastaza, 15 Feb. 1953.
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20. PITCAIRNIA BAKERI (Andre) 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 Andre, 1888 (Enumerat~on Bromel.) p.

4; Andre 1889, p. 16, pl. 7.

PLANT eauleseent, 1.8-2.4 m tall, stem ca. 2 em in di-

ameter, prostrate; LEAVES to 1.2 m long, blade ca. 8.0 em in

width, petioles 0.5-1.3 em wide, spiny; SCAPE 1.0-1.5 em in

diameter, erect; SCAPE-BRACTS densely imbricate; INFLORESCENCE

17-35 em long by 6.0-7.0 em in diameter, simple, dense;

FLORAL BRACTS 5.0 em long by 2.5-3.0 em wide, rugose in trans-

verse bands, flowers sessile; SEPALS 4.0 em long by 1.5-2.0

em wide, obtuse; PETALS 7.0-8.0 em long, eueullate, orange,

having a basal scale; OVARY ca. 1/2 superior, flowers around

Nov. to Feb.

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

(Andre 1889) Colombia; Asplund 10309 (US) near Ureusiqui,

Cordillera Guaeamayo, Prove Napo Pastaza, 1500-2000 m, 10

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

epiphytic in Mieonia tree, Prove Napo Pastaza,llOO m, 28 Nov.

1955.

COLOMBIA.
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21. PITCA~RNIA UNILATERALIS L. B. Smith, 1961 (Phytologia

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

P~~NT ca. 60 em tall, growing in pendent clumps; LEAVES

ca. 110-200 C~ long, blades 2~2 em wide, margins entire,
'.

glabrous above, '::'0'.T8:r.ed below with y:;-; o:h membrane of co-

alesced scales; SCAPE unj.;.:nown; J:Nl:'L0';;\.';';';SCEJ."i(' :':::i.. 50 em long

by 3.0 em in diameter exclusive of petals, sirnp:e, ?aving

ca. 100 flowers; FLOR~L BRACTS ca. 1.5 em long by 4 rom wide,

secund on the axis, triangular; ?EDICELS 1.0-1.5 em long,

slender; SEPALS ca. 1.8 em long, narrowly triangular, acute,

carinate toward base; PETALS ca. 6.0 em long, yellow, with

crenate scale at base; OVARY less than 1/2 superior, flowers

arour..d April.

~~TERIAL EXAMINED: Harling 4785 (US,. ISOTYPE) river-side
.. '

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

Santa Barbara, Provo Guayas, ca. 50 m, 18-26 April 1959.
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22. PITCAIRNIA SODIROI Mez, 1904 (Bull. Herb. Boiss. series

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

PLANT 60-100 em tall; LEAVES 30-50 em long, blades 1.5

2.0 em wide, petioles ca. 8 em long by 4 rom wide, serrate,

sheath dark, blade entire; SCAPE ca. 4 rom in diameter; SCAPE

BRACTS 4.0-7.0 em long with serrate margins, imbricate

throughout, strict; INFLORESCENCE 10-15 em long by 3.0 em in

diameter, simple, dense, slightly lepidote, approaching

secund; FLORAL BRACTS 1.4-2.0 em long by 8-9 rom wide, tri

angular, pale; PEDICELS to 5 rom long; SEPALS 2.0-2.5 em

long by ca. 4 rom wide, ecarinate, attenuate; PETALS 6.0-7.0

em long, red-orange, with two basal scales; OVARY ca. 3/4

superior; distance between flowers 4-7 rom; 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,

Provo Pichincha, no date; Acosta Solfs 11005 (US) Ecuador;

Acosta Solis 14024 (F) Saloya, Provo pichincha, ca. 3000 m,

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

slope, Provo Pichincha, 2150 m, 1 July 1955.

. I
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23. PITCAIRNIA NOBILIS Mez & Sodiro ~Mez, 1904 (Bull.

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

238-239.

PLANT probably ca. 80 em tall; LEAVES to 100 em long,

blades ca. 2.0 em wide, margins entire, petiole ca. 20 em

long; SCAPE unknown; SCAPE-BRACTS imbricate; INFLORESCENCE

ca. 30 em long by 4.0 em in diameter exclusive of petals,

having ca. 25 flowers, axis densely tomentose; FLORAL BRACTS

1.8 to 3.0 em long, apex attenuate; PEDICELS not exceeding

5 rom in length; SEPALS ca. 2.6 em long, triangular, acute,

subcoriaceous, carinate; PETALS ca. 7 em long, with basal

scale; OVARY ca. 3/4 superior.

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

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

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, ecarinatei 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,

Provo Manabl, 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 Provinces probably in Provo Guayas, 300

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

road, Provo 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



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. sceptriqera Mez.
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25. PTTCAIRNIA ERRATICA L. B. Smith, 1948 (Lloydia vol. 11)

p. 305, fig. 3.

PLANT 35-45 cm tall, caulescent, stem or stolon ca. 1.0

cm in diameter: LEAVES 25-30 cm long, blades 1.5-2.5 cm wide,

diworphic, short spiny leaves persistent, longer leaves pet

iolate and deciduous along a transverse line just above the

petiole: SCAPE slender ca. 3 rom in diameter, erect, white

flocculose: SCAPE-BRACTS imbricate, strict, with margins

entire: INFLORESCENCE 9.0 em long by 3.2 cm in diameter ex

clusive of petals, simple, cylindric, with ca. 8 flov:ers:

FLORAL BRACTS 2.0-2.4 cm long, apex attenuate, ovate; PEDICELS

4-7 rom 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 rom.

MATERIAL EXAMINED: Steyermark 54599 (US, ISOTYFE) epi

phytic on tree trunk, wooded slopes along Rio Valladolid,

between Quebrada Honda and Tambo Valladolid, Provo Zamora,

2000-3000 ro, 12 Oct. 1943.



26. PITCAIRNIA RIPARIA Mez, 1913 (Fedde Repert. spec. nov.

vol. 12) p. 416.

, FIG. 12

PLANT to 50 em tall, caulescent; LEAVES 25-40 cm long,

~lades 2.0-3.0 cm wide, dimorphic, the short persistent

leaves, spiny and to 5 cm long, the long leaves deciduous

along a transverse line above the petiole; SCAPE 3-4 rom 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 em long by 0.9-1.2

cm wide, ecarinate, stro?gly to obscurely nerved, ovate, red;

PEDICELS 0.8-1.5 cm long; SEPALS 2.7-2.8 cm long by 4-5 rom

wide, strongly nerved, ecarinate, acute to attenuate, linear-

elliptic; PETALS to 7.5 cm long, red, naked; OVARY at least

3/4 superior, distance between flowers 0.5-1.5 em, flowers

January-April.

MATERIAL EXA...'I.1INED: Weberbauer 6156 (B, TYPE; US, photo)

by Rio Tabaco~as, 900-950 m, Peru; Harling 3845 (US) Choco,
..

at Rio Quijos, along trail, Provo 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-Senege ~. £.

(p) "humid region" Ecuador, Feb. 1877; ~ 1099 on steep
..

cliffs above Rio Negro, very common, just south of Banos,

Provo 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. 12.

PLANT 60-70 cm tall, having erect leaf-rosette; LEAVES

36-43 cm long, blades 1.6 cm wide, linear, apex attenuate,

leaves dimorphic, outermost consisting of very spiny short,

to 2.5 em long, narrow blades from dark sheaths; subpetiolate;

spareely lepidote on lower surface; scape 3-5 rom in diameter,

erect, glabrous; SCAPE-BRACTS erect, longer than the inter

nodes but because of narrowness of blade exposing the scape;

I~FLORESCENCE ca. 26 em long by 9 cm in diameter, lax, ca.

16 flowers per inflorescence, simple; FLORAL BRACTS 33-36 rom

long by 12-14 rom wide, nerved, spreading, apex acute to at

tenuate; PEDICELS ca. 2.0 cm long, slender; SEPALS 2.7 em

long by 4 rom wide, nerved, acute; PETALS 7.5-8.5.9].11, long,

lobed, and 0.9-1.0 em wide, naked; OVARY 6-7 rom long, 3/4

superior; distance between flowers 8-12 rom; flowers in

February.

YiATERIAL EXAMINED: Asplund 15471 (S, TYPE; US, photo and

flower fragments) steep rocky slopes below the town of Huigra,

Provo Chimborazo, ca. 1000 m, 20 Feb. 1955.
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28. PITCAIRNIA PAVONII Mez, 1896 (DC Monogr. Phaner., vol. 9)

p. 386.

FIG. 13

P~~T ca. 40 cm tall with a pseudobulbous base 5.5 cm

by 5.5 cm; LEAVES 20-40 cm long, blades 2.0-3.0 cm wide,

dimorphic, the outer short, persistent, leaves spiny and ca.

7.5 cm long, the long leaves deciduous along a transverse

line just above the sheath, sheath light brown; SCAPE 3-5 rom

in diameter, erect; SCAPE-BRACTS 2.5-17.0 cm long, imbricate

throughout, erect but not strict; INFLORESCENCE 12-25 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 rom long,

falling with the flowers; SEPALS ca. 2.5 cm long by 5-6 rom

wide, carinate, strongly nerved, apex attenuate; PETALS ca.

5.5 cm long by 6 rom wide, red, with a scale which reaches

5-6 lTUU from the petal base; OVARY superior, distance between

flowers 5-7 rom, stoma in surface view definitely elliptic.

!Jf..ATERIAL EXAMINED: pavon~. n. (B, TYPE; US, photo)

linear Guayaquil"; Firmin 387 (US) Quebrada near Cruz Verde,

Provo Pichincha, 2700 m (altitude interrogated by collector)

12 January 1928; Asplund 8178 (US) valley of Rio Llangama

near Guaranda, cliff face, Provo Bolivar', 2800 m, 12 August

1939; Jameson ~. n. (US) Ecuador; Camp E-2172 (US) near Giron,

pass between headwaters of the Rios Tarqui (Atlantic drainage)
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and the Giron (Pacific drainage) nudo de Portete, Provo

Az~ay, cao 3000 ro, 10 March 1945; Fosberg & Gi1er 22601

Cano~ of Rio Sibarnbe,
,

affluent of Rio Chanchan, Provo

Chirnborazo, 2460-2550 ro, 28 January 1945; AJG 1169 (US) road-
~

cut, growing with ferns and grasses, km 128 Cuenca-Guayaquil,

Provo Canar, 2000 ro, 13 August 1965.
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29. PITCAIRNIA PUNGENS H. B. K., 1816 (Nova Genera et Species

Plantarum, vol. 1) pp. 294-295; Smith, 1957, pp. 48-49,

fig. 16.

FIG. 14

PLANT 35-45 cm tall with a pseudobulbous base ca. 5.0

em 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 rom 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 \Vide exclusive of the petals, simple, tending to be secund,

~omentose; 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 cm long, ascending, usually retained on the rhachis, even

after flowers droPi SEPALS 2.2-2.5 cm long by 4 rom wide, red,

linear-ovate, glabrous, slightly carinatei PETALS ca. 5.0 cm

long by 7 rom wide, red to red-orange, with,basal scale, apex

of scale 5-6 rom from petal base; OVARY nearly totally supe

rior, 8 rom long, stamens 4-5 rom shorter than the petal apices,

distance between flowers 5 rom, stoma round in surface view,

not elliptic.

MATERIAL EXAMINED: Humboldt & Bonpland.2.. n. (B, TYPE;

US, photo) near Pasto, Colombia, ca. 2200 mi Rivet 913 (p),

Chillacocha, probably northern Ecuador, 3500 m, Feb. 1904;



Tm1nselid 991 (US) sides of banks, between San Pedro and

Colaisaca Provo Loja, 25 Nov. 1910; Rose & Rose 23214 (US)

vicinity of Las Juntas, Provo Loja, 28 Sept. 1918; Holmgren

358 (US) along river near Banos, Provo Tungurahua, 23 Feb.

1920; Hitchcock 21473 (US) between Loja and San Lucas, 2100

2600 m, Provo Loja, 6 Sept. 1923; Rose, J. N. 22234 (US) no

data. E. w. D. ~ Mary Holway 951 (US), Quito, Provo

Pichincha, 29 Aug. 1929; Benoist 3916 (p) Pifo, Provo

?ichincha, ca. 2500 m, 19 Feb. 1931; Firmin 387 (GH) at

equator just north of Quito, Provo Pichincha, 2700 m, 12

Jan. 1928; Mexia, Ynes 7548 (US) rocky cliff, between Ibarra

and Rio Pasquasa, Provo Imbabura, 2800 m, 21 July 1935;

Asplund 8356 (US) cliff, at Tambo1oma, Provo Bolivar, 2050 m,

15 Aug. 1939; Penland & Summers 735 (GH) Lake cuicocha, Provo

~rnbabura, 3200 fi, 27 May 1939; Haught 3179 (US) Hacienda

Yunguil1a, northwest of Calacali, Provo Pichincha, 2700 m,

19 March 1942; Acosta Solfs 5469 (F) Hacienda La Carmela,

Sibambe, Provo Chimborazo, 2400-2800 m, 20 Aug. 1943; Foster

2587 (US) near Loja on ledges, Provo Loja, 2200 m, 11 Nov.

1948; Foster 2595 (US) road to Cachicaran, on rocks, Provo

Loja, ca. 700 m, 30 Nov. 1948; Acosta Solfs 5385 (F) Hacienda

La Carmela, Sibarnbe, ca. 2600 m, 18 Aug. 1943; Johansen 9

(US) Banos, Provo Tungurahua, ca. 2500 ro, 6 March 1945; Camp

E-4085 (US) rocky outcrops, near El Tarnbo, Provo Chimborazo,

ca. 3000 ro, 6-9 July 1945; Espinosa 78 (GH) Las Juntas, north

of Loja, Provo Loja, ca. 2500 ro, 6 April 1946; Fosberg &
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Gi1er 22873 (US) paso de Cajanuma, 9 kn south of Loja, Provo

Loja, 9 Feb. 1945; Espinosa 2033 (US) north of Zarlli~a,

Chepe1 ar:d Alnbocas, prov·. E1 Oro, 2950 m, 30 Aug. 1947;

Asplund 20J44 (US) cliff, Agoyan, Provo Tungurahua ca. 1600

m, 5 April 1956; Fager1ind & Wibom 1527 Lago Cuicocna, Provo

Irubabura, Nov. 1952; ·Dodson and Thien 1065 (US) on side of

cliff, kID 46 Quito-Santo Domingo, Provo Pichincha, 2000 m,

22 Oct. 1961; Dodson and Thien 1461 (US) km 45-51, Loja

Zamora, Provo Zamora, 1400-1600 m, 21 Nov. 1961; AJG 835 (US)

rocky cliffs at side of river, ca. 140 kID south of Cuenca be

tween Rio Ona and Rio Paquishapa, Provo Loja, 2100 to 2200 m,

common, 20 Feb. 1963.

COLo.MBIA, PERU.
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30. PITCAIRl~IA OBLONGIFOLIA L. B. Smith, 1959 (Phytologia

vol. 6, no. 8) pp. 438-439, pl. 2, figs. 9-11.

PLANT ca. 50 em tall, stemless probably; LEAVES to 30

c~ long, blades 3.0 em wide, not petiolate; sheaths ca. 3.0

em long, serrate, blades entire, glabrous above, covered with

rufescent scales beneath; SCAPE 3-4 rom in diameter, erect;

SC~P3-BRACTS erect but not strict, only the lowermost imbri

cate, the upper bracts remote; INFLORESCENCE 22 em long by

ca. 4.0 em in di~~eter exclusive of petals, lax, sinple,

glabrous; FLORAL BRACTS 1.0-1.5 em long by 7-8 rom wide,

broadly ovate; PEDICELS 1.2-15.0 em long, slender; SEPALS to

2.1 em long, narrowly triangular, ecarinate; PETALS more than

3.5 em long, red, naked; OVARY nearly totally superior, dis

tance between flowers 0.8-2.5 em.

MATERIAL EXAMINED: Asplund 15850 (8, TYPE; US, photo)

cliff, below Pinas, Prov. El Oro, ca. 750 ro, 20 March 1955.
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31. P=TCAIRNIA AEQUATORIALIS L. B. Smith, 1936 (Contrb.

Gray Herb. vol. 114) p. 6, pl. 1, fig. 3.

PLANT to 100,m tall; LEAVES ca. 80 em long, blades ca.

1.4 em wide, dimorphic, outermost short and spiny, longer

leaves deciduous along a transverge line, n~t'petiolate;

SCAPE erect, .slender, glabrous; SCAPE-BRACTS erect, imbri

cate below but not so above; INFLORESCENCE 40 em long, gla

brous, lax, simple; FLORAL BRACTS ca. 2 em long, apex acumi

nate; PEDICELS ca. 2.0 em long; SEPALS 3.0 em long, ecarinate,

narrowly triangular, yellow; PETALS ca. 7.0 em long, pale

yellow; OVARY 3/4 superior.

TYPE: Rose (GH), Ecuador, not seen; species described

£rom material that flowered at the New York botanical garden.



32. PITCAI~~IA 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 em wide, dimorphic, outermost spiny and short, longer

leaves deciduous but still present when plant in flower;

SCAPE 2-3 rom in diameter, erect; SCAPE-BRACTS 3.5-4.5 em

long, mostly imbricate, strict; INFLORESCENCE ca. 9.0 em

long by 2.0-2.5 cm in diameter, cylindric, lepidote, simple,

having ca. 30 flowers; FLORAL BRACTS 1.5-1.6 em long by 3-4

Mffi wide, linear-ovate, apex setiform, lepidote; PEDICELS 0.5

1.2 cm long; SEPALS 2.0-2.1 cm long by 3 rom wide, ecarinate,

strongly nerved, triangular; PETALS 3.5-4.5 em long, yellow,

no basal scale; OVARY nearly totally superior, distance be

tween flowers 5 rom.

MATERIAL EXAMINED: Rose & Rose 22235 Provo Chimborazo

(US) •
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33. P:::TCA~,~RNIA COSTATA L. B. Smith, 1948 (Caldasia, no. 5)

p. 7, fig., Smith, 1957, p. 73.

PLF~T probably ca. 100 em tall, stemlessi LEAVES to 150

em long, blades 2.0-2.4 em wide, margins completely entire,

sheaths pale; SCAPE ca. 5 mIT. in diameteri erecti SCAPE-BRACTS

3.0-12.0 em long by 1.9 em wide, lowermost imbricate, the

u?pe~ two or three slightly shorter than internodesi INFLO

i~SCENCE 15-20 em long by 8.0-9.0 em in diameter, glabrous

or subglabrous, erect, cylindric, simple, lax; FLORAL BRACTS

2.0-2.5 em long by ca. 9 rom wide, spreading, ovate, obscurely

lepido~e on outer surface toward apex and glabrous or sub

glabrous within; PEDICELS 2.0 em long, slender, tricostate

with the base of ovarYi SEPALS 4.5 em long by 7-9 ~m wide,

ecarinate, obovate, subacute; PETALS 6.0 em long, greenish

white, with basal scale; OVARY 1/2 superiori distance between

flowers 1.8-2.2 em, in flower around June-July.

MATERIAL EXAMINED: Foster & Foster 2i50 (US) above El

Diviso, Colombia, ca. 600 mi Acosta Solis 12279 (F) Lita,

Provo Imbabura, 501 m, 25 April 1949.

COLOMBIA.
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34. PITCAIRNIA HARLINGII L. B. Smith, 1961 (Phytologia vol.

8, no. 1) p. 11, pl. 1, figs. 18-20.

PLANT probably at least 1 m tall; LEAVES 150 em long,

blades 5.0 em wide subpetiolate, laxly se~rulate throughout,

slabrous above, covered with pale ferruginous appressed

scales beneath; SCAPE ferruginous-lanate, red; SCAPE-BRACTS

imbricate, ovate, entire, ferruginous-lanate, the lower ones

with caudate apices; INFLORESCENCE ca. 40 em long, lax, fer

ruginolls-lepidote, simple; FLORAL BRACTS ca. 5.5 em long,

triangular-ovate; PEDICELS_to 2.5 em long, slender; SEPALS

ca. 3.5 em long, slightly carinate toward base, red; PETALS

ca. 7.0 em long, orange, with basal scale; OVARY 1/3 superior.

¥~~TERIAL EXAMINED: Harling 3426 (US, ISOTYPE) in a

thicket near the river, El Topo, Provo Napo Pastaza, 1250 m,

28 Nov. 1958.
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35. PITCAIRNIA NIGRA (Carr.) Andre, 1888 (Enumeration Bromel.)

p.' 5; Smith , 1957, p. 69.

Neumannia nigra Carr., 1881 (Revue Hortic., vol. 53) p.

390, pl.

PLANT caulescent, ca. 60 cm tall; LEAVES to 70 cmlong,

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 rom 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 diameter, cylindric,,

simple; FLORAL 'BRACTS to 6.5 cm long, arching-spreading,

carinate toward apex, red, glabrous; FLOWERS sessile; SEPALS

3.6 c~ long, nerved; PETALS ca. 10 cm long, dark purple, yel-

low below; with basal scale; OVARY almost totally superior,

distance between flowers 2 rom or less.

~~TERIAL EXAMINED: Drew E638 (US) epiphyte, lower Intag

Valley, above Rio Halguayaco, below Magnolia, Provo Imbabura,

ca. 1300 m, 17 Sept. 1944; Heinrichs 537 (Bi US, AJG, photos)

near Rio Saloya, probably southeast of Chiriboga, Provo
.-

Pichincha, ca. 1900 m, 29 Nov. 1933; Asplund 20040 (US) Rio

Verde Grande, Provo Tungurahua, ca. 1500 m, 30 March 1956.

COLOMBIA.
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Subfamily TILLANDSIOIDEAE

Tillandsioideae Harms, 1930 (En~ler and prantl, Pflanzen

fame ed. 2) vol. 15 a} p. 115; Smith, 1956, p. 91.

Leaves always entire, plants mostly epiphytic, ovary

superior or nearly so; fruit capsular, seeds plumosely ap

pendaged, indurl'.:::ntum obviously of peltate scales, i. e.

lepidote; cotyledon :l.l. ~·oung seedling remaining incon

spicuous.

A

B

c

*

KEY TO THE ECUADORIAN GENERA OF TILLANDSIOIDEAE

1. Seed appendage basal, straight at capsule

maturity, flowers polystichously or disti

chously disposed (A)*, sepals mostly sYm

metric (B), or aSYmmetric and distichously

flowered.

2. Petals free (C), if slightly joined then

corolla tube deeply incl~ded within the

calyx; spikes distichous-flowered (A), or

simple. • • •

• • : Genera TILLANDSIA and VRIESEA p.

2. Petals joined (CC), or closely aggluti

nated, flowers always polystichously dis

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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face (DD), one Ecuadorian species •••

3. Petals naked, i.e. NOT with nectar scales

I 3. Petals with 2 nectar scales on inner sur-

Genus GUZMANIA, p.. . . . . .(D). •

tc

D

: Genus MEZOBROMELIA, p.

1. Seed appendage apical, flowers polysti

chously disposed (AA)i sepals strongly

asymmetric eBB), leaf-blades lingulate,

often with translucent quality. • •

• • • • • • : Genus CATOPSIS, p.

DD

AA

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) pp. 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 sca~es (A)*, inflo

rescence simple, digitate, bi- to quadripin

nate, floral bracts conspicuous or incon

spicuous, petals white, violet, yellow, or

rarely green.

B

2. Stamens deeply included and style short

(B) •

3. Flowers with conspicuous petal-blades (e)

• • : Subgenus PHYTARRHIZA, p.

* 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

: Subgenus PSEUDO-CATOPSIS, p.

species narrowly triangUlar •••

exserted (EE), leaf-blades of most

: Subgenus DIAPHORANTHEMA, p.

brown or red-brown, stamens much

blades of most species lingulate.

Sub-

always simple, 1-5 flowered, sepals

symmetric (D).

em long, sepals asymmetric (DD) ••••

(cc) •

elongate (!ill.).

genera ALLARDTIA and ANOPLOPHYTUM, p.

5. Leaf-sheaths NOT purple, but dark

5. Leaf-sheaths usually with some purple,

stamens usually included (E), leaf-

4. Inflorescence large, at least several

4. Inflorescence minute, 5-10 rom long,

2. Stamens NOT deeply included and style

E

]~

CC

DD

c

D

AA.

• : Subgenus TILLANDSIA, p.

1. Petals with basal scales (~), inflores

cence simple, digitate or bipinnate, floral

bracts conspicuous and enfolding floral.,
base, petals white, green or. violet.

: 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 included, style short, no longer than ovary, leaves

often narrow, thin, stoma in surface view often appearing

round.

KEY TO THE ECUADORIAN SPECIES OF

TILLANDSIA subgenus PHYTARRHIZA

1. Floral bracts large, 4.0 cm long or more,

inflorescence always simple, flowers at

least 6.0 cm long.

2. Floral bracts erect to spreading at an

thesis, NOT concealing rhachis, leaves

to 60 cm long. • • • • : 1. 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. • • • • • . • •

. • .• • • • • • : 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, inflorescence exclusive of petals

8.0-9.0 cm wide, elliptic•••

• • • • : 5. T. cyanea var. elatior.

4. Scape not including inflorescence 4.0-17.0

cm long, inflorescence exclusive of petals

ca. 7.0 cm wide, oblong.

5. Petals blue with white spot toward base

of blade. • • : 4. T. cyanea var. tricolor ••

5. Petals blue throughout blade, NOT with

white spot toward base of blade. • . . •

• : 3. T. cyanea var. cyanea.

1. Floral bracts small, 1.1-3.5 cm long, in-

B

webbed appearance between floral bracts

(B). • • • • • • :7. T. platyrhachis.

• : 6. T. hamaleana.

8. Spike rhachis strongly alate giving

7. Spike rhachis mostly obscured by imbri

cate floral bracts (A)* •

7. Spike rhachis NOT at all obscured by

floral bracts (AA).

florescence simple or compound, flowers to

6. Inflorescence compound.

4.5 cm long.

,

AA

* ~Such capital letters in parenthesis in the keys rerer

to the diagrams accompanying the partiCUlar key.
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8. Spike rhachis NOT strongly alate (BB).

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

c cm long. • • • • 9. T. dyeriana.

: 10. T. nubis.

• : 9. T. dyeriana.above.

long..

10. Spike width 3.0-4.0 cm exclusive of

capsules, floral bracts 1.4-2.1 cm

,6. Inflorescence simple.

CC 11. 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

D

12. Floral bracts erect to spreading at

.anthesis, leaves 32-45 cm long, scape

bracts imbricate throughout with cau-

date, spreading apices. • .

: 11. T. acost~-solisii.
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11. Floral bracts 1.0-2.2 cm long, rhachis

flexuous or undulate (DD) , NOT geniculate.

13. Capsules to 3.5 cm long, floral bracts

narrow, not more than 7 rom wide when

unrolled.

14.' Flowers blue, 3 to 8 per inflorescence,

distance between flowers 1.3-1.6 cm•••

• • •• : 12. T. caerulea.

14. Flowers white or yellow, 10 to 40 per

inflorescence, distance between flowers

4-8 rom.

15. Inflorescence 0.4-1.0 cm wide exclusive

of capsules, floral bracts consistently

erect, petals ca. 1.6 cm long•.

: 13. T. triglochinoides.

15. Inflorescence 2.5-3.0 cm wide exclusive

of capsules, floral bracts consistently

spreading, petals ca. 2.4 cm long•••

14. T. narthecioides.

13. Capsules 4.0 cm long or more, floral

bracts 8 rom to 1.2 cm wide or more when

unrolled.

16. Floral bracts ovate with margins

curved (E), spreading at nearly 90°

angle with rhachis, infloresc~nce hav-

ing up to 40 flowers •••.•••
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15. ~. sca1igera.

16. Floral bracts ovate but with margins

nearly straight (~), spreading at 45°

angle or less with rhachis, inflorescence
"

having ca. 12 to 24 flowers.

17. Sepals extending beyond floral bracts

(F), leaves to 24 cm long, blades 0.5-

1.0 cm wide, floral bracts unicarinate

: 16. T. monadelpha.

17., Sepals included within floral bracts

(FF), leaves to 60 cm long, blades 1.2-

1.6 cm wide, floral bracts ecarinate. •

: 17. T. cornuta.
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1. TILLANDSIA PRETIOSA Mez, 1919 (Fedde Repert. Spec.

Nov. vol. 16) p. 78; L. B. Smith, 1951, p. 485.

PLANT ca. 55 em tall; LEAVES 45-60 em long, blades

ca. 1.5-2.0 em wide, in a slender rosette, blade linear-

triangular, sheath ca. 5 em long; SCAPE ca. 0.8-1.0 em

in diameter; SCAPE-BRACTS 4.0-14.0 em long, by ca. 1.3

em wide, imbricate throughout, lowermost with long, nearly

filiform blade, erect. INFLORESCENCE ca. 20 em long by

11.5 em wide, simple, lax, distichous with ca. 20 flowers;

FLORAL BRACTS 5.5 em long by estimated 2.4 em wide at an-

thesis, in bud 4.5 em 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 em long, concealed by floral bracts, carinate,

margins membranaceous; PETALS probably ca. 8.0 em long,

blades large and spreading, blue when dry.

MATERIAL EXAMINED: Sodira 171/39 (B~ TYPE; US, photo)

near Mindo, probably along Rio Mindo, Provo Pichincha, ca.

1000 m, Jan. 1886; Heinrichs 588 (Munich; US, AJG photo)
~

pilaton zone, near Rio Toachi, Provo Pichincha, 900 m,

18 Dec. 1933.

/
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2. TILLANDSIA UMBELLATA Andre, 1886 (Revue Hortic.) p. 60,

pl.; Andre, 1888, p. 8; Andre, 1889, pp. 97-98; Smith,

1951, pp. 494-495, fig. 62.

PLANT ca. ,35 em tall with scape much shorter than

leaves; LEAVES 25-35 cm long, blades 1.5 cm wide, nar-

rowly triangula~, appear glabrous; SCAPE with inflores

cence ca. 24 cm long, 2 rom 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 unknown,

distance between flowers ca. 1.2 cm.

MATERIAL EXAMINED: Andre K-3l7 (K, TYPE; US, photo)

a cultivated specimen probably descended from living mate-

rial of Poortman 469, between Cisne and Ambocas, 1882,
..

Provo Loja; Acosta-Solis 7853 (F) La Hamaca, Catacocha,

Provo Loja, 2200-2400 m, 15 ~pril 1944.
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TILLANDSIA CYANEA Linden ex Koch, 1867 (Wochenschrift

vol. 10) p. 140; Smith, 1951, pp. 489-590, fig. 61.

T. Lindeni Morren, 1869 (Belg. Hortic. vol. 19) p.

321, pl. 18.

PLANT 25-35 cm tall; LEAVES 25-40 cm long, blades

1.0-1.8 cm wide, finely appressed-lepidote, blade linea~

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 rom in diameter, mostly erect; SCAPE

BRACTS 3.0-6.0 cm ~ong 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 wi¢e, erect, imbri

cate, coriaceous, sharply carinate, not nerved, apex

acute, glabrous without, lepidote within; SEPALS 3.5-4.0

cm long by 9 rom wide, obovate, coriaceous, 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 rom long by 3 rom wide, distance

between flowers ca. 5 rom.

3. TILLANDSIA 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, Provo Chimborazo, estimate

1500 m, 8 Sept. 1918; Hitchcock 21304 (US) between

portovelo, gold mine near Zaruma and E1 Tambo, Provo El

Oro, 600-1000 m 2 Sept. 1923; AJG 703 3 km from Mangla

ra1to near base of Cerro Colorado in scrubby area at

roadside, Provo 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, Provo cafiar, ca.

600 m, 22 March 1964.
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4. TILLANDSIA CYANEA Linden ex Koch var. TRICOLOR (Andre)

L. B. Smith, 1951 (Contrb. U.S. Nat. Herb. vol. 29,

no. 10) p. 491.

~' lindeni Morre~ var. tricolor Andre, 1877 (Illust.

Hortic.) p. 190.

PLANT .like T. 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: Andre 4040 (K, TYPE of T. lindeni)
;

along Rio de Cristal between Pisagua and Sabanetas, ca.
;

60 m, Provo Los Rios.
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5. Tillandsia cyanea Linden ex Koch var. elatior L. B.

Smith, 1955 (Phytologia vol. 5, no. 5) p. 181.

FIG. 38

Plant habit and most of the dimensions and shapes

like T. cyanea 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, Provo

Pichincha, ca. 2000 m, Dec. 1952; Sodiro ~. £. (Quito;

AJG photo) Valle Mindo, Provo Pichincha, 900-1000 m,

date(?) •

NOTES: It is interesting to note that capsules are

rarely found upon any of the noncultivated specimens 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 would 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. II 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 frequently. While there is no real evidence that
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the populations are largely apomictic, there is strong

likelihood that this is the c.ase. At any rate, the dis

tribution in Ecuador'of such elegantly beautiful plants

must have for some time been at least in part due to man.

Very likely plants have been picked up and 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. Bortic. vol •.

20) p. 97, pl. 5.

PLANT 25-35 cm tall, erect rosette of leaves; LEAVES

15-25 cm long, blades 2.0-3.5 cm wide, lingulate, pale

green, apex acute to apiculate; SCAPE 3-4 rom 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 1.0-1.2 cm; PRIMARY

BRACTS 3.0-4.0 cm long by 1.2-1.4 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, obovate-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 rom, flowering time around July

September.

MATERIAL EXAMINED: Sodiro l7l/39b (B; US, photo)

Vulcan Guanaxa, Provo Pichincha probably; Steyermark

54153 (GH) between paccha and Puente Grande, 3° 35' south,

79° 38' west, Provo El Oro, ca. 1500 m; Steyermark 53859
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(GH) wooded slopes, bordering Quebrada Nudill0 and Que-
,

brada Tambill0, tributary to Rio Luis, Provo El Oro,

1610-1890 ro, 13 Aug. 1943; Penland and Summers 1171 (GH)

epiphytic, near Chinche between San Pedro and Zaruma,

Provo Loja, 2000 ro, March-August 1939i Hitchcock 21344

(US) epiphytic, between El Toroa and La Torna, 1000-2200 ro,

3 Sept. 1923; Hitchcock 21159 (US) between La Chorita

and Portovel0, gold roine near Zaruma, Provo El Oro, 1000-

2000 ro, 28 Aug. 1923; Camp E-3898 (US) on dry rock, canyon

of Rio Chanchan from Naranjapata to below Huigra, Provo

Chimborazo, 800-1100 ro; Espinosa 1914 (US) epiphytic,

near Zaruma, Cordillera de Gliishagliina, Provo EI0ro,

2000 ro, 29 Aug. 1947; Teuscher ~.~. (US) Monte Cajamina,

Provo El Oro, ca. 3000 m, 1951.

COLOMBIA.
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7. TILLA~~SIA 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 diameter; LEAVES

50-70 cm long, blade 3.5-6.0 cm'wide, lingulate, apex

acute, subglabrous above, densely appressed lepidote

below, sheath ca. 18 cm long by 10-12 cm wide, elliptic,

dark brown above 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 obscuring 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 cm 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 alate 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 lepidote 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 rom 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, stamens

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; distance between flowers 5-8 mm, in flower

around April to May.

MATERIAL EXAMINED: Schimpff 714 (Zurich; US, AJG,
..

photo) near Rio Pastaza, Provo Napo, 1400 m, 4 Feb. 1934;

~ 1139 (US) epiphytic ca. 2 m from ground, tank full of

water, not common, rain forest, km 45 Loja-Zamora, Provo

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 ·a1ive.
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8. TILLANDSIA STRAMINEA H. B. K., 1816 (Nova Genera et

Spec~es, vol. 1) p. 292.

FIGS. 40, 41

PLANT to 60 cm tall; LEAVES to 30 cm long, blades
'.

1.2 cm wide, s~lvery-green, narrowly triangular 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 rom 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 cm long by 4.0-5.0 cm in diameter, bipinnate, lavender,

glabrous w~th 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 rom wide, elliptic, acute,

poster~orly connate for 2 rom, 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 rom long by 2-3 rom in diameter,

style shorter than ovary; CAPSULE 6.6-7.0 cm long; flowers

fragrant, distance between flowers 4-5 rom.
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MATERIAL EXAMINED: Humboldt, Willdenow 3496 (B, TYPEi

US, photo) Peru; Hitchcock 21351 (US) between El Tambo and

La Toma, epiphytic, Provo Loja, 1000-2200 ro, 3 Sept. 1923;

wiggins 10875 (US) cliffs and steep slopes 7 km south of

Loja, road to Malacatos, Provo Loja, ca. 2500 ro, 4 Oct.

1944; Espinosa E ~ (US) on rocks, Provo Loja, 2200 ro,

31 May 1946; Foster 2586 (US) epiphytic, outskirts of

Loja, Provo Loja, ca. 2500 m, 28 Nov. 1948i Asplund 18126

(US) epiphytic and terrestrial, Chincha, above San Pedro,

Provo Loja, ca. 2400 ro, 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, Allardtiai

its short style and conspicuous petal blades would preclude

its membership in Allardtia and justify its inclusion in

the subgenus, Phytarrhiza. ~rherefore, I am including T.

straminea with the subgenus, Phytarrhiza.



21.1.
...

9. TILLANDSIA DYERIANA Andre, 1888 (Enumeration Bromel.)

p. 8; Andre, 1889 1 pp. 98-99 1 pl. 32.

PLANT 45-70 em tall by ca. 20 em wide; LEAVES 15-30

em long, blades ca. 2.0 em wide, 15-20 in a campanulate

rosette, lingulate, apex acute, spotted purple; SCAPE ca.

68 cm long with inflorescence, 3-4 rom in diameter; SCAPE-

BRACTS 3.0-6.0 em long by ca. 1.4 em wide, imbricate

below, scarcely so above, erect; INFLORESCENCE 16-18 cm

long by 18-20 em in diameter, simple or bipinnate with ca.

3 spikes, lax, erect; PRIMARY BRACTS 3.0-4.0 em long by

ca. 1.4 em wide, spreading, apices acute; SPIKES 9.0-17.0

em long by 5.5-6.0 em wide, spreading, distance between

to 1.5 em; FLORAL BRACTS 3.2-3.4 em long by ca. 1.7 em

wide, apex acute, nerved, carinate, not. imbricate, sub-

glabrous, spreading at nearly 90° angle with rhachis at

anthesis; SEPALS 2.1-2.3 em long, acute, spreading, not

nerved or scarcely so, minutely lepidote; PETALS ca. 3.1

cm long by 5 rom wide at lobes, white; stamens included by

5-6 rom; CAPSULES 5.0-5.5 em long; flowers 5-7 rom apart.

MATERIAL EXAMINED: Andre 4256 (K, TYPE; US, photo)

Provo El 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 inflorescence

and belongs with ~. dyeriana Andre.
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10. TILLANDSIA NUBIS Gilmartin, spec. nov.

A X. dyeriana Andre, 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

livingi SCAPE 35-48 cm long with inflorescence, 3-4 rom

in diameter; SCAPE-BRACTS 5.0-7.0 cm long, strict, imbri

cate below, scarcely so abovei INFLORESCENCE ca. 24 cm

long by ca. 13 cm in diameter, mostly bipinnate, may be

partly tripinnate, lax, pyramidal, glabrousi PRIMARY

BRACTS 2.5-4.0 cm long by 0.9-1.0 cm widei SPIKES 6.0-9.0

cm long by ca. 3.0-4.0 cm wide, ascending, with stipe 1.4

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 1.4-2.1 cm long by 8 rom wide,

spreading at 75°-90° angle with rhachis at anthesis, cari

nate nerved, apex acute, apparently glabrous without and

within, papery, not imbricate; SEPALS 1.5-1.8 cm long by

5-7 rom wide, about equaling floral bracts, broadly el

liptic, coriaceous, glabrous without and within, acute to

attenuate, not nerved, ecarinatei PETALS to 4.5 cm long,

blades ca. 1.2 cm wide, violet; OVARY 2-3 rom long by 1.2

•
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rom wide, style 1.0-1.5 rom long, shorter than stamens, dis-

tance between flowers 4-6 mm, probable flowering time

March-June.

IV.1ATERIAL EXAMJ:NED: Naundorff .§!.. n. (US, TYPE) Tandapi,

"palma de pais," cultivated by Marnier-Lapostolle no. 55,

Provo Pichincha, ca. 1500 m, 22 March 1966; AJG 1186 (US)

cloud forest, road between Guayaquil and El Tambo, Provo

Canar, ca. 920 m, 14 Aug. 1965.

NOTES: The resemblance to T. dyeriana Andre is strong

and especially so if one does not take into consideration

the dimensions of the floral parts. 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 %. dyeriana conspicuously

over-reach the sepals; the floral bracts of ~. nubis equal

or are exceeded by the sepals. The collection area for

T. dyeriana is coastal Ecuador. The collection sites for

~. nubis are the Andes from ca. 900-2000 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.



11. TILLANDSIA ACOSTA-SOLISII Gilmartin, spec. nov.

A T. cornuta Mez et Sodiro, cui affinis, bracteis

florigeris longioribus, erectis1 sepalis nervatis.

FIG. '43

PLANT 40-65 cm tall by ca. 25 cm in diameter, 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

bl.ade below, dark brown above; SCAPE 3 -4 rom 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 rom

wide, erect to spreading, acute, ovate with margins

nearly straight, equally connate for 3-4 rom, posteriorly

carinate, slightly nerved, glabrous without, lepidote

within; PETALS 4.0-4.5 cm long, blades ca. 1.4 cm wide,

erect, w~ite; CAPSULES to 6.5 cm long, distance between

flowers 0.9-1.2 cm.
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~ATERIAL EXAMINED: Teuscher cultivuted, Montreal

2275-56 (US, TYPE) east of Cuenca, Dec. 1958; Acosta

Solis 6139 (F) Charquiyacu, Provo Bolivar, ca. 600 m, 4

Oct. 1943; AJG 1178 (US) Soroche, between El Tambo and

Guayaquil, ca. 90 km from Guayaquil, epiphytic 7-8 m from

ground, cloud forest, Provo Cafiar, ca. 900 m, 14 Aug. 1965.

NOTES: Tillandsia acosta-solisii 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 10-12 cm long and its sepals are 1.8-2.1 cm long.
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12. TILL~~SIA 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 clumps of many in

dividuals; LEAVES 10-15 cm long, blades 2 rom wide, densely

tomentose-lepidote, spreading; sheaths 1.2 cm long by 7-8

rom wide; SCAPE with inflorescence to 30 cm long, reddish,

1 rom or less in diameter, curving; SCAPE-BRACTS 2.3-10.0

cm long, irr~ricate below, above not imbricate and exposing

scape; INFLORESCENCE 5.0-12.0 cm iong by 1.8 cm in di-

ameter, simple, rhachis very slightly undulate, distichous,

having 3 to 8 flowers, apical floral bract sterile; FLORAL

BRACTS 1.4-1.6 cm long by 6 rom wide, ecarinate, papery,

densely lepidote without, glabrous within, apex acute,

strongly nerved; SEPALS 1.2-1.5 cm long by 4 rom wide,

equally short-connate, lanceolate, acute; PETALS 2.0-2.5

cm long, blue; OVARY ca. 3-4 rom long, style 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 El Tambo and La Toma, Provo Loja, 1000-2200 m,

3 Sept. 1923; Hitchcock 21585 (US) epiphytic, between Ona

and Cuenca, Provo Azuay, 2700-3300 m, 9-10 Sept. 1923;
..

steyermark 53724 (US) "dry rocky slopes bordering Rio

Leon toward Ona, north side of Rio Leon," Prov. Azuay,
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ca. 1900 m, 3 Aug. 1943; Foster 2615 (US) epiphytic, km

85-90 Cuenca-Ona, Provo Azuay, ca. 1000 m, 3 Dec. 1948;

Penland and Summers 1109 (GH) between Nabon and Ona, rock

wall, Provo Loja, 2600 m, 23 July, 1939; ~ 1119 (US) dry

grassy slopes, epiphytic on Prosopis trees, km 101 Cuenca

Loja, Provo Azuay, 2000 m, 9 Aug. 1965.

PERU.

NOTES: This species is superficially similar to T.

recurvata (L.) L of the subgenus, Di&phoran~:ema. However,

the grea~er 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· (Reliquiae

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 leaves broader and shorter than

inner leaves, dense, spreading lepidote, velvety tq touch,

sheaths ca. 2.0 cm long by 1.2 cm wide, not conspicuous;

SCAPE ca. 1 rom 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; INFLORESCENCE 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 rom 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 rom wide, erect, elliptic, ecarinate,

very slightly nerved; PETALS ca. 1.6 cm long by 4-5 rom

wide, white or yellow; CAPSULE 2.0-2.5 cm long, distance

between flowers 5-8 rom, usually in flower around March-May.

MATERIAL EXAMINED: Hartweg 699 (p) near Samborandon,

Provo Guayas, ca. 50 m or less, 1841-1843; Hitchcock

21219 (US) epiphytic on tree near river, Portovelo, gold

mine near Zaruma, Provo 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, Provo El Oro, 600-1000

m, 30 Aug. to 1 Sept. 1923; Asplund 15798 (US) epiphytic,

"remnant wood in deforested ground, II Santa Rosa, Provo El

Oro, near sea level, 18 March 1955; AJG 530 (US) epiphytic

on Hippocrataceae shrub, summit of Cerro Azul, near

Hacienda Barcelona, Provo Guayas, ca. 400 m, 10 Dec. 1961;

AJG 626 (US) on trail to summit of Cerro Azul, near

Hacienda Barcelona, Provo Guayas, ca. 300 m, 21 March

1962; AJG 632 (US) summit of Cerro Azul, near Hacienda

Barcelona, Provo Guayas, 400 m, 21 March 1962; AJG 636

(US) Cerro AZUl, near Hacienda Barcelona, Provo Guayas,

400 m, 21 March 1962; ~ 681 (US) Cerro' Azul trail, near

Hacienda Barcelona, Provo Guayas, ca. 300 m, 21 April

1962; AJG 918a (US) near a finca, ca. km 70 Guayaquil

Manta, epiphytic, on "Jaboncillo," Provo Manabi., ca. 200

m, 19 April 1964; ~ 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, Provo 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, Provo 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 at least 200 m high. The specimens that have bean

collected generally seem to be fertile and seed procuction

~s 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."



22~

14. TILLANDSIA NARTHECIOIDES pres~, 1827 (Reliquiae Haenk.

vol. 1) p. 125; Smith, 1951, pp. 512-513, fig. 72.

PLANT ca. 35 cm tall, rosette of leaves erect; LEAVES

16-40 cm long, blades 5-6 rom wide, narrowly triangular to

linear, sheath 2.0 cm long by 1.5 cm wide; SCAPE to 40 cm

long with inflorescence, 1-2 rom in diameter, curving;

SCAPE-BRACTS 2.0-8.0 cm long, lowermost with long, twist-

ing, caudate blade, uppermost with apex acute and barely

~mbricate; INFLORESCENCE 2.5-3.0 cm wide exclusive of

capsules, simple with 12-24 flowers, rhachis flexuous,

completely exposed; FLORAL BRACTS 1.1-1.4 cm long by 7 rom

wide, strongly nerved, papery, slightly carinate, apex

acute, ovate, spreading, not imbricate at all, slightly

lepidote without, densely lepidote within; SEPALS l.1-1.3

cm long by 4-5 rom wide, acute, strongly nerved, papery,

subcarinate, glabrous without, lepidote within, equally

connate for 1-2 rom; PETALS 2.4 cm long, white, turning

yellow when dry; CAPSULE 3.0-3.5 cm long, usually in

flower March-May, distance between flowers ca. 6 rom.

¥~TERIAL EXAMINED: Eggers 14277 (US) near Balao,

Provo Guayas, near sea level, Jan. 1892; Sodiro 171/41

(B; US, photo) near Guayaquil, Provo Guayas; Hitchcock

20407 (US) epiphytic, Teresita, 3 km west of Bucay, Provo

Guayas, 270 m, 4-5 July 1923; Camp E3676 (US) epiphytic,

foothills of western cordi~lera near Bucay, junction of
,

Provsw Guayas, Canar, Chimborazo and Bolivar, ca. 300 m,
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8-14 June 1945; Fagerlind and Wibom 2644 (US) Clementina,
...

a cerro and hacienda, Prove Los Rios, 100 m estimate, 30

March 1953; Teuscher cultivate Montreal 2110-56 "west of

Ducur," Cuenca-Guayaquil road, Prove Guayas, ca. 1000 m,

Oct. 1958; Gilmartin 700 (US) epiphytic, common, Cerro

Colorado ca.• 6 kIn southeast of Manglaralto, Provo Guayas,

near sea level, 2 May 1962.
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15. TILLANDSIA SCALIGERA Mez and Sodiro, 1905 (Bull. Herb.

Boiss. series 2 vol. 5) p. 107; Smith, 1951, pp. 513

514, fig. 73.

PLANT 40-60 cm tall, leaf-rosette erect; LEAVES 20-
"

30 em long, blades 0.9-1.2 cm wide, linear, papery, sheath

2.5-3.0 long by 1.5 cm wide, inconspicuous; SCAPE 3-4 rom

in diameter; SCAPE-B~~CTS 2.0-12.0 em long by 6-7 rom wide,

blade caudate below, imbricate throughout, erect; INFLO-

RESCENCE 3.0-3.5 cm wide exclusive of capsules, simple,

distichous with up to 40 flowers; FLORAL BRACTS 1.8 cm

long by ca. 1.2 cm wide, ovate, eearinate, not nerved, or

scarcely so, glabrous without, lepidote within, apex acute,

margins curved, exceeded by calyx; SEPALS 1.4 cm long by

4 rom 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 rom,

usually in flower around Sept. to Dec.

MATERIAL EXAMINED: Sodiro 171/4 (B, TYPE; US, photo)

"tropical forest" near Rio Pilaton, Provo Pichincha, esti-

mate 800 m, Sept. 1890; Fagerlind and W;bom 393 (US) Las

Americas, Provo Guayas, ca. 100 m, 28-29 Sept. 1952;
..

Levi-Castillo ~. n. (US) epiphytic, Rio Blanco, Provo

Guayas, near sea level, Nov. 1955; Espinosa 1176 (GH) road

to Santa Rosa, Provo El Oro, ca. 60-80 m, 26 Dec. 1946.
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16. TILLANDSIA MONADELPHA (Morren) Baker, 1887 (Journ.

Bot. vol. 25) p. 281; Smith, 1957, pp. 140-151.

Phytarrhiza monadelpha E. Morren, 1882 (Belgic.

Hortic. vol. 32) p. 168, pl. 7.

PLANT to 35 em tall; LEAVES to 24 em long, blades

0.5-1.0 em wide, linear, sheath 4.0-5.0 em long by 2.5

em wide; SCAPE ca. 3 rom in diameter, erect; SCAPE-BRP~CTS

ca. 4.0 em long, imbricate throughout, erect, apex cau-

date; INFLORESCENCE 6.0-13.0 em long by 2.5-3.5 em in

diameter, simple, erect, distichous, with 15 to 20 f1ow-

ers, these 0.7-1.0 em apart, rhachis pUlvinate; FLORAL

BRACTS 1.8 em long by 1.0-1.2 em wide, ovate, margins

tapering gradually to acute apex, unicarinate, glabrous

without, lepidote within, nerved; SEPALS 1.7-1.9 em long

by 5 rom wide, glabrous without, lepidote within, acute,

nerved, carinate; PETALS ca. 3.0 em long, white usually;

OVARY ca. 3 rom long by 1-2 rom in diameter, style ca. 1 mIT,

long; CAPSULES 4.5-6.5 em long; stamens included, distance

between flowers 0.7-0.9 em, in flower around May.

~~TERIAL EXAMINED: Linden illustration of live plant

introduction to European 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 Provo Manabi, ca. 1883; Asplund

16455 (US) Timbre, epiphytic, Provo Esmeraldas, ca. 100 m
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or less, 24 May 1955i Gilmartin 76l (US) summit of Cerro

Azul, near Hacienda Barcelona, abundant in capsule, Prove

Guayas, ca. 400 ro, 24 July 1962.
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17. TILLANDSIA CORNUTA Mez and Sadira, 1905 (Bull. Herb.

Boiss. series 2, vol. 5) p. 106; Smith, 1951, pp. 515

516, fig. 74.

FIG. 46

PLANT ca. 40 cm tall by ca. 16 cm in diameter, epi

phytic; 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

spicuous; SCAPE including inflorescence ca. 40 cm long by

2 rom in diameter, erect; SCAPE-BRACTS 2.0-2.5 cm long by

1.2 cm wide, apex acute not at all caudate, irnb~icate,

erect; I~~LORESCENCE 10-12 cm long by 3.0 cm wide, simple,

distichous with 12 to 25 flowers, distance between floral

bracts 6-9 rom; 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 rom posteriorly; PETALS white; CAPSULE 5.5-6.0 cm

long, distance between flowers 6-9 rom.

¥.IATERIAL EXAMINED: Sodiro 171/42 (B, TYPE; US, photo)

Provo Bolivar, near Balsapamba, ca. 1800 m, Oct. 1890;

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
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forest, area being lumber~d but collection from undisturbed

portion of area, .5 km distant from active lumbering, Provo

Pichincha, ca. 600 m, 3 Aug. 1965.
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TILLANDSIA subgenus DIAPHORANTHE~~

Tillandsia subgenus Diaphoranthema Baker, 1878 (Journ.

Bot. vol. 16) p. 236.

Leaf-blades narrowly triangular or linear; inflores

cence simple, I-few-flowered; flowers distichous; 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. • • • • •

• • • • • • • • • • • : 2. T. usneoides.
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1. TILLA~~SIA RECURVATA (L.) L., 1762 (Species Plantarum

ed. 2) p. 410; Smith, 1957, p. 142.

Renealmia recurvata L., 1753 (Specie Plantarum) p.

287.

FIG. 47

Plant usually epiphytic, with stems densely massed

and forming spherical aggregations 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 rom wide, linear-subulate,

densely lepidote, scales spreading, sheath ca. 1.4 cm

long by 5-6 rom wide with hyaline margins, subglabrous,

within, densely, spreading-lepidote without; SCAPE to 13

em long by ca. 5 rom in diameter; SCAPE-BRACTS usually only

one sometimes two, then remote, erect; ~NFLORESCENCE 5-10

rom long, simple, 1 to 5 flowers, dense, lepidote; FLORAL

BRACTS ca. 8 rom long by 3 rom wide, erect, ovate, obviously

nerved, papery, ecarinate, apex acute, usually about equal
I

ing the sepals; SEPALS ca. 8 rom long by 3 rom wide, erect,

ovate, free, papery, strongly nerved, glabrous within,

acute; PETALS with narrow blades, violet or white; CAP-

SULES 1.5-2.5 cm long, distance between flowers ca. 6 mrr,.

MATERIAL EXAMINED: Steyermark 53724a (GH) dry roc]~y

slopes bordering Rfo Leon, towards ana, on north side of
~

Rio Leon; Provo Azuay, 1970 m, 3 Aug. 1943; ~ 833 (US)

epiphY'~ic on Prosopis ca. 90 km south of Cuenca, road to

Loja, banks of Rio Leon, Provo Azuay, 1700 m, 20 Feb.
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1963: Lehmann 646 (US) by Rio chota north of Ibarra, Provo

Carchi, 1200-2000 m, Jan. 1881: Acosta-Solis 12485 (F)
..

"epi£ito del algarrobo," Salinas, Provo Imabura, 1700 m,
..

25 May 1949; Acosta-Solis 12950 (F), Laguna de Yqguarcocha,

just north of Ibarra, Prov. Imbabura, 2250 ro, 5 June 1949;

Asplund 10464 (US) Salinas, Prov. Imbabura 1650 m, 23 Jan.

1940; Fagerlind and Wibom (US) between Puerto Cayo and

Joaz, Provo 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 ~~ west of Cataroayo,

Provo 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, Provo
..

Pichincha, 2200 m, 16 Jan. 1931; Acosta-Solis 11304 (F)

Provo Pichincha(?); Acosta-Solis 16284 (F) El Pisque near
..

Guayllabamba, 1800 m, 30 March 1950; Acosta-Solis 16438

(F) " epifita de los naranjos," Provo Pichincha, Puellaro,

Provo Pichincha, 2100 m, 16 April 1950; Asplund 6561 (US)

epiphytic on dead tree trunk, Tumbaco, east of Quito,

Provo Pichincha, 2250 ro, 29 May 1939; Asplund 7246 (US)

Puente Guayllabamba, Provo Pichincha, 1900 m, 20 Aug.

1939: Asplund 29292 (US) bridge below Perucho, cliff, east
..

of Rio Guayllabamba, Provo Pichincha, 1550 m, 17 April
..

1956; Asplund 8153 (US) valley of Rio Pillaro, perpen-

dicular cliff, between Ambato and Pillaro, Provo Tunguranua,
..

10 Aug. 1939; Acosta-Solis 8661 (F) between Ambato and
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Pishilata, Provo Tungurahua, 2500-2680 m, 25 Oct. 1944;
~

Acosta-Solis 8938 (F) between pelileo and La "Tranquilla,

Provo Tungurahua, 2200-2500 m, 14 Nov. 1944; Acosta-Solis

9250 (F) between Guachi Bajo and"Pishilata, Provo Tungura-

hua, 2420-2700 ro, 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 also are abundant. It seems

to flower nearly continuously.
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2. TILLANDSIA USNEOIDES (L.) ~., 1762 (Species Plantarum

ed. 2) p. 411; Smith, 1957, pp. 143-144.

Renealmia usneoides 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 ram wide,

densely, spreading-lepidote, sheaths ca. 8 rom long, el-

liptic; SCAPE lacking; INFLORESENCE a single flower;

FLORAL BRACTS 4-5 rom long, ovate, lepidote; SEPALS to 7

rom long, thin, nerved, narrowly ovate, glabrous, acute;

PETALS 9-11 rom 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, Provo Azuay, 17-24 Sept. 1918; Steyermark
;

53720 (US) dry rocky slopes bordering Rio Leon towards
;

Ona on north side of Rio Leon, sterile, Provo Azuay, 1970

m, 3 Aug. 1943; Schimpff 868 (US) mostly sterile, valley

of Rio Chimbo, Provo Chimborazo, 2700 m, 20 March 1934;

Fosberg and Giler 22587 (US) bare~y dry cliffs and talus

at their base, Sibambe, Provo Chimborazo, 2460-2550 m, 28

Jan. 1945; ~ 635 (US) Cerro Azul, Hacienda Barcelono,

ca. 2/3 of way to top of Cerro, western slope, Provo

Guayas, ca. 300 m, 21 March 1962; Acosta-Solis 14979 (F)
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"partidero a Chota y Juncal," "barba de viejo," Provo

Imbabura, 1500-1600 m, 30 Dec. 1945; Hitchcock 21325 (US)

near Catamayo, Provo Loja, 1000-2200 m, 3 Sept. 1923;

Camp E-126 (US) Malacatos valley, ca. 25 km south of

Loja, Provo Loja, ca. 1520 m, 9 July 1944; Fosberg and

Gilcr 23084 (US) south of Vilcabamba, Quebrada Amrilla,
..

Hacienda Guaycopamba on Rio Guaycoparnba, flat, gravelly

bottom of deep ravine, 4° 28' south, 79° 13' west, Provo
..

Loja, 1800-1850 m, 15 Feb. 1945; Acosta-§glis 14979 (F)
..

Cerro de Hojas east of Montecristi, provo Manabi, 200 m,

20 June 1949; ~. Little 6691 (US) Arenillas, epiphytic

on "guayacan," Provo El Oro, 22 June 1943; Asplund 7247

(US) Puente Guayllabamba, Provo Pichincha, 1900 m, 20

Aug. 1939; Lehmann 875 (US) sterile, near Ambato, provo

Tungurahua, 2500 m, Sept. 1881; AJG 1093 (US) sterile,

km 45 Ambato-Bafios, growing mixed with cryptogams, very

abundant, Provo Tungurahua, 2000 m, 7 Aug. 1965.

Southeastern UNITED STATES to central ARGENTINA and

CHILE.

NOTES: Tillandsia usneoides (L.) L. has been col-

lected in Ecuador from ca. 200 to 2700 meters altitude.

Frequently 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.



TILLANDSIA subgenus PSBUDO-CATOPSIS

Ti11andsia subgenus Pseudo-Catopsis Baker, 1889 (Handbook

Brome1.) p. 157.

Plants often growing in dry or windy areas, leaves
" .

moderately to densely lepidote; inflorescen~e mostly

compound, bipinnate to quadripinnate, 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. ribcruexii

and ~. ropa1ocarpa.

KEY TO THE ECUADORIAN SPECIES OF

A

B

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 ~ore

than 1.0 cm wide, often involute at least

in part.

3. Leaves definitely undulate-crisped through-

out blade, sepals 5-8 rom long, NOT nerved,

ecarinate (B) ••.••• : 1. 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 rom long or ca. 1.1 cm long, nerved,

,-:arinate (BB).

4. Sepals ca. 4-5 rom long, floral bracts to

1.0 cm long by ca. 7 rom wide•••••

• : 2. T. pendulispica.

4. Sepals ca. 1.0 cm long, floral bracts 1.4

1.6 cm long by ca. 1.4 cm wide••.•

• • • : 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 cm long, inflorescence bipinnate.•

• • : 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 rom, often turning

upward. 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 rom, inflorescence

tripinnate-quadripinnate, branches spread

ing at least in part.

9. Primary bracts to 1.3 cm wide, spike

rhachis densely lepidote. . • • • . • •

••••••••••• : 7. T. pectinata.

9. Primary bracts 5-6 rom 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 rom apart.

11. Inflorescence to 10 cm long, primary

branches and spikes recurving. • . ••

• • : 10. T. sinuosa var. guirozii.

11. 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.

12. Branches maximally 6.0-7.0 cm long,

spikes 5-7 rom apart.

13. Scape-bracts with apices caudate (D),

scape visible, spikes 1.5-3.0 cm long

: 11. T. subalata.

13. Scape-bracts with apices acute (~),

scape totally obscured, spikes 3.0-4.5

cm long••••••. : 12. T. monticola.

12. Branches maximally 12-25 cm long OR in-

florescence bipinnate, spikes at least

0.8 cm apart.

14. Sepals sYmmetrical (E), mostly ovate,

all three carinate, inflorescence

tripinnate.

15. Leaf-sheaths NOT partly purple, inflo-

rescence glabrous .•••

••• : 13. T. insularis var. insularis.

15. Leaf-sheaths partly purple, inflores-

cence lepidote. • •

14. T. insularis var. latilamina.

14. Sepals aSYmmetrical (EE), obovate, pos-

teriorly carinate, inflorescence bi-

quadripinnate.

16. Inflorescence tri- quadripinnate,
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f~ora~ bracts g~abrous within (F)."

~7. Spikes 3.0-12.0 cm long, f~ora~ bracts

ca. 5 rom ~ong, straw-co~ored when dry. •

•• : ~5. T. micrantha.

H

GG

HH

~7. Spikes ca. 2.0 cm ~ong t4rQughout, flora~

bracts 6-8 rom ~ong, reddish when dry. • •
I

. • . • • _ • • • • ~6. T. guadripinnata.

~6. Inf~orescence bipinnate, floral bracts

~epidote within (FF).

~8. Leaf-blades lingu~ate (G), 40-60 cm

~ong by 3.0-4.0 cm wide, f~oral bracts

~.2-~.5 cm ~ong, spikes 4.0-5.5 cm long

•.• : 17. T. gilmartiniae.

20. F~oral bracts g~abrous without, trul~ate

(H), ~eaves to 25 cm long.

: ~8. T. riocruexii.

20. Flora~ bracts much ~epidote without,

ovate egg), ~eaves to 40 cm long.

2~. Inflorescence e~ongate to 30 cm, pri

mary bracts to 5.0 cm ~ong•.••••

• : 2~. T. tetrantha var. scarlatina.

2~. Inf~orescence short, to 20 cm ~ong,

primary bracts 3.0-4.0 cm ~ong•.•.

• : 22. T. tetrantha var. aurantiaca.
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19. Floral bracts NOT exceeding 9 rom in

length.

22. Scape erect, leaves 18-23 cm long.••

19. T. homostachya.

22. Scape curving, leaves 25-45 c.n long.

23. Floral bracts minute, much less than

one-half sepal length (~), rhachis of

inflorescence tortuously bent. • •

• • : 20. ~. tetrantha var. tetrantha.

23. Floral bracts 6-7 rom long, much more

than one-half sepal length (II),

rhachis of inflorescence nearly straight

•• : 23. T. tetrantha var. densiflora.

1. Floral bracts conspicuou~ly exceeded by

sepals at anthesis (AA).

24. Inflorescence always erect, usually

tri- quadripinnate.

25. Sepals all three carinate, NOT ob-

viouslyasymmetrical (E), nor obovate.

26. Leaves very narrowly triangular, ca.

8 rom 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 em long.

27. Leaf-sheaths NOT partly purple,
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inflorescence glabrous•••••

• • • • : 13. T. insularis var. insu1aris.

27. Leaf-sheaths partly purple, inflorescence

lepidote, to 6 rom long.

29. Lateral spikes NOT exceeding 3.0 cm in

• : 17. T. gi1martiniae.

. . . . . . . . . . . . . .
14. T. insu1aris var. latilamina.

lepidote.

aSYmmetrical (EE), or obovate or both.

28. Floral bracts densely ferruginous lepi

dote, 1.2-1.5 cm long.•.•

28. Floral bracts NOT densely ferruginous

25. Sepals posteriorly carinate only, obviously

1

o
EE

length, usually ca. 2.0 cm long, distance

JJ

between flowers 1-2 rom.

30. Flowers spreading at not more than 45 0

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.

31. Leaf-blades ca. 1.2 cm wide, apex fil

iform, primary bracts mostly exceeding

branches •

• • : 27. T. multiflora var. multiflora.

31. 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. X. multiflora var. decipiens.

32. Leaf-blade apex' acute-attenuate, blade

to 3.0 cm wide, inflorescence usually

10 cm in diameter or less.

: 29. T. multiflora var. tomensis.

29. Lateral spikes 2.0-4.5 cm long, distance

between flowers 2-4 rom.

33. Floral bracts 3-4 rom long, scape

bracts NOT imbricate toward the inflo

rescence, primary bracts to 2.5 cm

long. : 30. T. ropalocarpa.

33. Floral bracts 5-6 rom long, scape

bracts imbricate, primary bracts to

6.0 cm long. • : 31. 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.

: 24. T. tetrantha var. miniata.

34. Leaf-blades narrowly -triangular, ca.
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6-7 rom 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

: 32. T. adpressa var. adpressa.

35. Spikes spreading,' capsules 1.0-1.8 cm long

••• : 33. T. adpressa var. tonduziana.
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1. TILLANDSIA CRISPA (Baker) Mez, 1896 (DC Monogr. vol. 9)

p. 739i 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, ~930, ~ Ule, 1907.

PLANT 10-25 cm tall, not stemmedi 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 drYi SCAPE ca. 2 rom in

diameter, erect to slightly curvedi SCAPE-BRACTS 0.8-1.4

cm long, erect with blades recurved, imbricate throughouti

Ih~LORESCENCE 1.5-8.0 cm long by 1.4-6.? cm in diameter,

simple or bipinnate with few spikesi 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,

lepidotei SEPALS 5-8 mm long, coriaceous, broadly ellip

tic, not nerved, ecarinatei PETALS exceeding calyx, dis

tance between flowers 3-4 mm.

MATERIAL EXAMINED: Purdie .2.. ~' (K, TYPE i US, photo)

Colombiai Drake 306 (K, NYi US, photo) Rio de San Francisco,

Provo Guayas(?), 1882.
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2. TILLANDSIA PENDULISPICA Mez, 1896 (DC Monogr. Phaner.

vol. 9) p. 745; Smith, 1952, p. 29.

~. dielsii Harms, 1935 (Notizblatt Bot. Gard. und

Mus. vol. 12) pp. 534-535.

PLANT 25-35 cm tall, growing in clumps, 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 mm2 ,

rosette erect, elongate-ovate; SCAPE 24-34 cm long with

inflorescence, 1 mm in diameter, slightly curved; SCAPE

BRACTS 2.0-3.0 em long by ca. 7 rom wide, erect throughout,

not at all imbricate anywhere on scape, apex acute to

short-caudate; INFLORESCENCE 7.0-13.0 c~ long by 3.0-5.0

cm in diameter, bipinnate, lax, glabrous, nodding, with 4

to 6 spikes; PRIMARY BRACTS 1.0-1.7 em long, erect, always

covering stipe of spike; SPIKES 2.8-8.0 em long by 0.9-1.1

em wide, spike rhachis exposed and geniculate, distance

between 1.0-2.5 em, flowers per spike 8 to 20, stipe ca.

0.8-1.0 cm long, no sterile bracts; FLORAL BRACTS 0.8-1.0

em long by 7 rom wide, trullate, strongly nerved, ecarinate

or subcarinate, glabrous without, inconspicuously lepidote

within, papery, erect, partly imbricate, reddish-orange;

SEPALS 4-5 ~~ 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 rom 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 Banos and Puyo, Provo Tungurahua, ca.

1250 m, 12 Sept. 1933; Camp E-1392 (US) epiphytic, ridge

south and west of Rio Itzintza, Cutucu range lying east

of Mendez, Provo Zamora, ca. 2000 m, 17 Nov. to 5 Dec.

1944.

PERU.

NOTES: Although I have not seen the type specimen of

T. oendulispica 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.

Guz~ania seemanni Baker, 1889 (Handbook Bromel.) p.

153.

T. seemannii (Baker) Mez var. Mezii (Andre) L. B.

Smith, 1930, p. 14.

PLANT ca. 20 cm tall by 10 cm in diameter; LEAVES

5.5-15.0 cm long, blades 5-7 rom 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 rom 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 em long by ca. 1.7 cm wide, simple or occasionally

with 2 or 3 spikes, lepidote, reddish; FLORAL BRACTS 1.4

1.6 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 cm 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 rom, in

flower around JUly-September.

Y~TERIAL EXAMINED: Seemann 898 (K, TYPE; US, photo)

near Loja, Provo Loja, estimated 2000 ro, 1847; Lehmann



7761 (US) Ecuador; Espinosa E 696 (GH) epiphytic, Vil

lanaco, Provo Loja, 2900 m, 5 Oct. 1946; Espinosa E 1027

(GH) epiphytic,Horta-Naque, Provo Loja, 3100-3500 m, 9

Nov. 1946; Harling 5976 (US) epiphytic, near border be-

tween Provs. of Zamora and Loja, Provo Zamora, 2800 ffi,

14-19 July 1959; Dodson and Thien 680 (US) near pass,

between Loja and Zamora, cloud forest, Provo Loja ca.

3200 m, 18 Sept. 1961.

247



248
~

4. TILLANDSIA INCONSPICUA Andre, 1888 (Enumeration Bromel.)

p. 8; Andre, 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, subglabrous; SCAPE

with inflorescence to nearly 2 m long, ca. 8 rom 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; SPIKES 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,

iIT~ricate 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 rom.

MATERIAL EXAMINED: Andre 3795 (K, TYPE; US, photo)

Niebli, provo Pichincha, ca. 2000 m, June 1876.
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5. TILLA~~SIA FRASERI Baker, 1889 (Handbook Brome1) p.

187; Smith, 1957, pp. 157-158, fig. 44.

X. rectiflora Andre, 1888 (Bnumeration Brome1.) p. 7.

T. erectif10ra Andre, 1889 (Brome1iaceae Andreanae)

pp. 86-87, pl. 26 B.

FIG. 49

PLANT 1.5-3.0 m tall; LEAVES ca. 50 cm long, blades

6.5-8.0 cm wide, 1ingu1ate, apex acute, densely, much

appressed-1epidote, sheath 12-14 cm long by ca. 9.0 cm

wide, ovate, brown; SCAPE with inflorescence to nearly 3

m 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 12-16 cm in diamet~r, tripinnate, lax,

pyramidal, with ca. 10 primary branches, glabrous; PRIMARY

BR~CTS 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

1epidote within, reddish, strongly nerved, ecarinate;

SEPALS ca. 7 rom long by 3-4 rom wide, ovate-elliptic, not
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asymmetr'ical, carinate, all free, strongly nerved, cori-

aceous, glabrous without and within, acute, reddish;

PETALS ca. 9 rom long, white when fresh, turning yellow

when dry; CAPSULE 2.0-3.0 cm long, distance between flow-
'.

ers 3-5 rom.

MATERIAL EXAMINED: Fraser .2.. E.. (BM, TYPE; US, photo)

Ecuador, collected before 1862; Andre 7249 (K, TYPE of T.

erectiflora; US, photo) Niebli, Provo Pichincha, ca. 2000

m, June 1876 f Sodiro 171/34 (B; US, photo) Cotocal1ao,

Provo Pichincha, est. 3000 m, 1896; Hitchcock 20633 (US)

Huigra, Provo Chirnborazo, 1200 m, 4, 16; 20-27 July 1923;

Rose and Rose 22579 (US) near Huigra, on Hacienda de

Licay, Provo Chirnborazo, 7 Sept. 1918; Foster 2596 (US)

road to Cachicaran, epiphytic, Provo Loja, ca. 900 m, 30

Nov. 1948; Levi-Casti'11o .2.. E.. (US) Bucay, Prov. Guayas,

250 ID t no date. Asplund 8623 (US) epiphytic, valley of
...

Rio Guayllabarnba, near Perucho, Provo Pichincha 1700-1800

ID, 4 Sept. 1939; Naundorff .2.. n. cultivated by Marnier

Lapostolle, (US) in Crater Pululahua,' Provo Pichincha,

ca. 1500 ID, Aug. 1966.
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6. TILLANDSIA ELEGANS L. B. Smith, 1954 (Contrb. u.S.

Nat. Herb. vol. 29, no. 11) pp. 528-529, fig. 84.

PLANT ca. 1.5-2.0 em tall; LEAVES ca. 45 em long,

blades 3.0-4.0 em wide, blade lingulate to triangular,

apex long-attenuate, moderately dense lepidote, ca. 5-8

scales per rom2 , sheath ca. 17 em long by 9.0 em wide,

very dark castaneous; SCAPE unknown; INFLORESCENCE prob

ably ca. 35 em long by ca. 30 em in diameter, tripinnate,

lax, reddish, glabrous; PRIMARY BRACTS ca. 4.0 em long,

spreading, consistently shorter than main branch stipe,

apex broadly acute; PRIMARY BRANCHES ca. 15-30 em long,

ascending, 10-12 em wide, stipe to 6.5 em long with one

sterile bract, distance between primary branches ca. 5.0

em, primary branches having ca. 4 spikes; SPIKES 6.0-12.0

em long by 1.5 em wide, ascending, distance between ca.

2.7-3.8 em, flowers per spi~e 4 to 12, spike rhachis

strongly undulate to nearly geniculate, stipe of spike

ca. 1.0 em long with no sterile bracts; FLORAL BRACTS ca.

1.3 em long by ca. 1.1 em wide, strongly nerved, papery,

ecarinate, glabrous without, silvery lepidote within,

reddish, apex acute, some bracts to 1.9 em long, these

apparently modified secondary bracts, with one flower in

their axil; SEPALS 7-9 rom long by 4 rom wide, obtuse, obo

vate, posteriorly carinate, coriaceous, glabrous without,

slightly lepidote within, free; PETALS ca. 1.1 em 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 Cayarnbe, wet rainforest, Provo Irnbabura,

ca. 3000 m, 27 July 1944.
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7. TILLANDSIA PECTINATA Andre, 1888 (Enumeration Bromel.)

p. 7; Andre, 1889, pp. 87-88, pl. 30 A; Smith, 1957,

pp. 158-159.

PLANT 60-100 cm tall; LEAVES 20-40 cm long, blades

3.0-4.0 cm wide, lingulate, apex acute to apiculate, sub

glabrous, sheaths 8.0-15.0 cm long by 6.0-9.0 cm wide,

brown, elliptic; SCAPE with inflorescence 58-98 cm long,

3-6 ~~ in diameter, erect, slightly exceeding leaf-rosette;

S~.PE-BR~CTS 5.0-14.0 cm long, imbricate and foliaceous

throughout, erect, apex long-acute; INFLORESCENCE 25-40

cm long by 9.0-11.0 em 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 spikes per branch; SPIKES 2.5-5.0 cm long by

6-8 rom 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 rom long by 8 rom 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 r.~ long by 3-4 rom wide, obovate, obtuse, carinate,

mostly free, coriaceous, densely lepidote without, some

what silvery within; PETALS ca. 8-9 rom long, white or
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yellow; CAPSULE ca. 2.0 cm long, distance between flowers

2-3 rom.

MATERIAL EXAMINED: Andre 3032 (K, TYPE; US, photo)

Tuza, Provo Irobabura, June, 1876; Drew E-464 (US) in Parque

Alameda Quito, epiphytic on "cedrela," Provo Pichincha, ca.

2800 m, 15 Aug. 1944; Acosta-Solis 13496 (F) Quito city

park, Provo Pichincha, ca. 2800 m, 20 Aug. 1949; Rauh,

Hirsch E 298 (US) "Los Alpes." Provo (?) ca. 3300 m, 18

Sept. 1954; Marnier-Lapostol1e cultivated from Naundorff

s. n. (US) Parachoa Provo Pichincha, 17 April 1963.

COLOMBIA.
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8. TILLANDSIA PUGIFORMIS L. B. Smith, 1930 (Contrb. Gray

Herb., vol. 89) pp. l3-l4, pl. l, figs. 4-7.

PLANT 25-l20 cm tall by ca. 30 cm in diameter, a

campanulate rosette, epiphytic or close to ground; LEAVES

10-34 cm long, blades l.5-2.5 cm wide, narrowly 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-l10

cm long, ca. 3 rom in diameter, erect to slightly curving,

very much exceeding leaf-rosette; SCAPE-BRACTS 3.5-l5.0

cm long by 0.8-1.2 cm wide, erect, imbricate below only,

above, shorter than internodes, apices caudate to acute;

Il~LORESCENCE 20-40 cm long by 10-l5 cm in diameter,

tripinnate, distichous in both disposition of flowers

and primary spikes, lax, slightly lepidote but not con

spicuously so; PRIMARY BRACTS 1.0-2.5 cm long by ca. 5 rom

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

cm long by 6-7 rom wide, reflexed, linear, with 6 to 23

flowers, stipe 1.5-3.0 cm long with l-2 sterile bracts;

FLORAL BRACTS ca. 5 rom long by ca. 5 rom wide, erect but

not imbricate because of distance between them and because

o£ strongly undulate spike-rhachis, ovate, apex acute,

mostly not at all carinate, strongly nerved, papery,

slightly lepidote without, glabrous within; SEPALS ca. 5 rom
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long by 2-3 rom wide, elliptic, acute to apiculate, scarcely

asyrrmetrical, papery, lepidote without, glabrous within;

PETALS ca. 5-6 rom long, yellow, stigma and stamens in

cluded, stigma surrounded by anthers; OVARY ca. 2 rom long;

CAPSULE ca. 1.6-2.0 cm long, distance between flowers 0.3

1.0 cn.

¥~TERIAL EXAMINED: Hitchcock 21586 (US; TYPE) epi

phytic, between ana and Cuenca, Provo Azuay, 2700-3300 m,

9-10 Sept. 1923; Penland and Summers 1056 (GH) near Cuenca,

Provo Azuay, 2600 ro, 16 July 1939; Steyermark 54388 (GH)

desert country between Vilcabamba and Cachiyacu, Provo

Loja, 1600-2100 m, 6 Oct. 1943; Foster 2613 (US) ter

restrial, growing in large masses, km 100, Cuenca-Loja,

near ana, Provo Loja, ca. 2400 m, 4 Dec. 1948; AJG 843 (US)

epiphytic, 2-3 m from ground, between ana and Antonio de

Cumbe, Provo Loja, 2100 m, 20 Feb. 1963; AJG 1152 (US)

very co~~on locally, some water in rosette's tank, near

ground to 1 m from ground, steep grassy slopes above Rio

Tanta, km 71 Loja-Cuenca, Provo Loja, 2300 m, 12 Aug.

1965. Teuscher 2013-56 (US) apparently cultivated from

specimen collected near Montana Cajanuma, near Loja,

Provo 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 deriv~d from



collections in Ecuador. Frequently the spike length of

cultivated specimens is much greater than that found on

plants growing wild.

257



258

TILLi-'.NDSIA SINUOSA L. B. Smith, 1930 (Contrb. Gray Herb.

vol. 89) p. 14, pl. 2, figs. 8-12.

PLANT 30-35 em tall by ca. 25 cm in diameter, base

of rosette with well developed holdfasts; LEAVES 20-30 em

long, blade 1.2-2.0 em wide, triangular, apex attenuate,

very densely, much appressed lepidote, sheath ca. 6.0 em

long by 3.5 em wide, pale to dark brown; SCAPE 20-62 em

long with inflorescence, by ca. 2 rom 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 rom, 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 rom

wide, linear, ascending or recurved, with 4 to 12 flowers

per spike, stipe 0.5-2.5 cm long with 1-4 sterile bracts,

spike-rhachis slightly sinuose; FLORAL BRACTS 4-7 rom long

by 3-4 rom wide, ovate, erect but not imbricate except to

ward spike apex, apex attenuate, ecarinate, strongly

nerved, papery, lepidote without, glabrous within; SEPALS

ca. 4 rom long by 2-4 rom wide, elliptic-obovate, symmetric

or asy~~etric, apex apiculate, erect, slightly carinate,

not obviously nerved, strongly lepidote without, glabrous
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with~n; PETALS very slightly longer than sepals,- stamens

deeply included; CAPSULES ca. 2.0 cm long, distance be

tween flowers 3-5 rom.

9. Tillandsia sinuona var. sinuosa

Leaves to 25 cm long; inflorescence to 32 cm long

with spikes ascending, blades ca. 2.0 cm wide. Floral

b~acts 4-5 rom long; sepals asymmetric and narrowly obovate.

Y~TERIAL EXAMINED: Hitchcock 21358 (US, COTYPE) epi

phytic, between El Tambo and La Torna, Provo Loja, 1000

2200 m, 3 Sept. 1923; Espinosa E 1838 (US) epiphytic on

trees near bank of Rfo Calera, just west of Zaruma, Prove

El Oro, ca. 820 ro, 21 Aug. 1948.

NOTES: T. sinuosa L. B. Smith is probably closely re

lated to the Colombian T. tenuispica Andre.
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10. TILLANDSr.A SINUOSA L. B. Smith var. guirozii Gilmartin,

var. nov.

FIG. 51

A var. sinuosa inflorescentia breviori spicis de

curvis differt.

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

lODger, to 30 cm long, and narrower. Floral bracts are

6-7 cm long; sepals are sYmmetric and broadly obovate.

IVlATERIAL EXAMINED: AJG 1176 (US, TYPE) in cloud

forest, near Monte Negro, between El Tambo and Guayaquil,

Provo Canar, 950 m, 14 Aug. 1965.

NOTES: This variety, guirozii of T. sinuosa L. B.

Smith, is found in a section of the western slopes of the

Andes about 50-70 kID north of the collection sites of the

ty?ical variety which seems to be restricted to the region

south of Cuenca to around Loja.
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11. TILLANDSIA SUBALATA Andre, 1888 (Enumeration Bromel.)

p. 7; Andre, 1889, pp. 70-71, pl. 25 Bi Smith, 1957,

pp. 147-148.

PLANT 40-70 em tall; LEAVES 15-40 em long, blades

1.5-2.5 em wide, triangular, apex short-caudate, densely

lepidote, erect, sheath 10-14 em long by 4.5-5.5 em wide;

SCA?:':; ca. 3 rom in diameter, erect; SCAPE-BRA(,~S 3.0-6.0

em long, erect with caudate blades about equaling the

internodes, but exposing scape; INFLORESCENCE ca. 25 em

long by ca. 7.0-8.0 em in diameter, ellipsoid, tripinnate,

lax, erect, moderately lepidote turning glabrous; PRIMARY

BRACTS 1.5-4.0 em long by ca. 2.0 em wide, ovate-elliptic,

spreading, shorter than spikes; BRANCHES 3.5-7.0 em long,

spreading with 2 to 4 spikes; SPIKES 1.5-3.0 em long by

ca. 1.0 em wide, spreading, distance between spikes ca.

S ~~, having 7 to 10 flowers per spike, spike-rhachis

sharply bent at floral nodes; FLORAL BRACTS 7-9 rom long

by 6-7 rom wide, papery, mostly not keeled, obviously

nerved, sUbglabrous without, glabrous within, broadly

ovate to trullate; SEPALS 3-4 rom long, obovate, obtuse,

all three carinate, free, not nerved, glabrous without

and within, subcoriaceous; PETALS ca. 7 rom long, yellow

or white, spreading; CAPSULES 1.7-1.9 em long, some of

the terminal capsules only 1.0 em long; distance between

flowers 2-3 mm.

~".'A'I'ERIAL EXAJ."v.IINED: Andre 3763 (K, TYPE; US, photo)



262

near Nieb1i, Provo ~mbabura, ca. 2000 m, 1876; Pennell

7564 (US) epiphytic, Colombia: Foster 2645 (US) road be-

tween Santo Domingo and Quito, Provo richipcha, ca. 2000
~

m, 8 Dec. 1948; Acosta-Solis 14503 (F) Shanshipamha, Provo

~mbabura, 2750 m, 18 Nov. 1949.

COLOMB~.
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12. TILLANDSIA MONTICOLA Mez and Sodiro, 1904 (Bull.

Herb. Boiss, series 2, vol. 4) p. 1135; Smith, 1930,

pp. 29-30.

PLANT ca. 70 em tall; LEAVES 25-30 em long, blades

3.5-4.0 em wide, apex acute to apiculate, mottled purple,

lingu~ate, sheath ca. 9.0 em long by ca. 6.0 em wide, el

liptic, apparently brown when dry; SCAPE ca. 68 em long

with inflorescence, 6-8 rom in diameter, erect, exceeding

leaf-rosette; SC~PE-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 subglabrous; PRIMARY BRACTS 1.0-4.5 cm long, all

exceeding greatly the short stipe of pr~mary 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, distance between spikes 6-7 rom, with 6-14 flowers per

spike, spike-rhachis geniculate, stipe ca. 5 rom, no sterile

bracts, stipe of primary branch, ca. 1.2 cm long and also

without sterile bracts; FLORAL BRACTS ca. 8 rom long by ca.

7 rom wide, broadly ovate, 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

rom.

MATERIAL EXAMINED: Sodiro 171/33 (B, TYPE; US, photo)

ou sides of crater Puluahua, north of Quito, Provo Pichincha,

. Jan. 1883.
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~ILLA~mS'A INSu~ARIS Mez, 1896 (DC. Monogr. Phaner. vol.

9) p. 756; Smith, 1930, pp. 33-34.

P~~~T 20-150 cm tall; LEAVES 13-45 cm long, blades

2.0-7.0 Clli wide, lingulate, coriaceous, margins with or

"i.v'::"·;:lJ.out SO:",16 purple or red, moderately lepidote, apex

'.ls ...~z:.lly apic~late, sheath 2.0-6.0 cm long, very incon

spicuous, blending into blade, concolorous with blade or

?~rple; SC2.?E extremely variable in length within the

~·2.scies, froili not exceeding leaf-rosette to nearly 75 cm

~o~g excl~sive of inflorescence, erect; SCAPE-BRACTS

iIT~ricate or not, not foliaceous, approximately the same

ler:gt.'h throughout the scape from ca. 3.0-15.0 cm long,

e~ect; I~?LO~ESCENCE 12-48 cm long by ca. 8.0-15.0 cm in

Qia~eter, some depauperate specimens wi~h inflorescences

as small as·4.0 cm long by 2.0 cm wide, usually tripin

nate, lax, main rhachis exposed, erect; PRIMARY BRACTS

1.0-6.0 cm long, always exceeding branch' stipe, erect

s~reading, apex acute, lepidote to glabrous; BRANCHES

3.0-15.0 cm 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,

erect to ascending or spreading to recurved, rhachis

geniculate or undUlate, having 4 to 14 flowers per spike,

s~.)'::":(e-stipe r.,inimal; FLORAL BRACTS 4-7 mm long by ca. 5

rr~ wiGe, not inwricate, 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 sepalsi SEPALS 4--7 rom long by ca. 3 rom wide, all

3 carinate, free, glabrous without and glabrous or lepi

dote within, subcoriaceous, ovate to elliptic, sub-obtuse

to acutei PETALS scarcely exserted peyond calyx, whitei

C~PSu~E 1.6-3.0 cm long, seeds reddish or black, distance

between flowers 4-8 rom.
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13. Ti~landsia insularis var. insularis

FIG. 52

Leaf-blades 2.5-4.0 cm wide, leaf-sheaths usually

co~colorous witn blade and blade without any purple,.•
floral bracts glabrous without and usually shorter than

sepals, spikes spreading to recurving, capsules to 2.3

cm long.

I~TERIAL EXAMINED: All the following speciillens are

from the Galapagos islands. The species is endemic to

this archipelago. Bauer 237 (GH) Isla pinzon (Duncan),

Aug. 1891; 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 907 (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 Vista, epiphytic on Scalesia, ca. 200 m, 3,Feb. 1964;

AJG 884 (US) (number 5 of 3 Feb. 1964) on lianas or on

psidium galapageium II guayaba ll cultivated land at Bella
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Vista, ca. 200 m, 3 Feb. 1964; AJG 928 (US) Bella Vista,

ca. 200 ro, 4 Feb. 1964; AJG 929 (US) Bella Vista, ca. 200

ro, 4 Feb. 1964; AuG 930 (US) Bella Vista, forest area, ca.

240 ill, 3 Feb. 1964; AJG 931 (US) Bella Vista, forest area,

ca. 240 ro, 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. TILLANDSIA INSULARIS var. LATILAMINA Gilmartin, var.

nov.

FIG. 53

A var. insularis foliorum vaginis violaceis, laminis

latioribus, spicis ascendentibus, bracteis florigeris

lepidotis differt.

Ample collections of Tillandsia insularis Mez have

made it possible to distinguish two varieties of this

species. Variety, latilaminis has wider leaves, usually

4.3-7.0 cm wide at the blade, some purple is usually evi

dent either on the sheath or blade or both, the outer sur

faca of the floral bracts is lepidote, the spikes are

usually ascending and unlike the typical variety the floral

bracts may be longer slightly than the sepals.

YATERIAL EXAMINED: AJG 882 (US, TYPE) epiphytic on

Scalesia, "Table Mountain" a flat-top mountain visible

from Academy bay, Isla Santa Cruz (Indefatigible), west of

"Table Mountain" and east of a large crater, ca. 400 m, 3

Feb. 1967; ~ 877 (US) El 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; ~ 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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Lur.d 1 (US) near Progresso, southwest side of Cerro Jose- ..
Herre~a, Isla San Cristobal, ca. 200 m, 26 Jan. 1965;

Lund 2 (US) same site as Lund 1, 26 Jan. 1965; Stewart

112.7 (GH) above Wreck :say, Isla San Cristobal, ca. 170 m,
'.

27 Jan. 1906; Stewart 1116 (GH) "common on bushes, small

trees, among rocks in vegetable mold," Is1'3. Floreana

(Charles) ca. 400 m, 9 Oct. 1906; AJG 885 (US) ca. 2 hours

walk from Black Beach toward inland, Garcia-Wit~~er farm,

epiphytic on Inga "Guaba," Isla Floreana, ca. 240 m, 6

Feb. 1964; AJG 886 (US) epiphytic on Psidium "guayaba,"

cOil~~on locally, Isla Floreana, ca. 300 m, 6 Feb. 1964;

AJG 917 (US) epiphytic on Psidium " g uayaba," common, near

Garcia-Wittmer farm, Isla F1oreana, ca. 240 m, 6 Feb. 1964.
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15. TILLANDSIA QUADRIPINNATA Mez and Sodiro, 1905 (Bull.

Herb. Boiss, series 2, vol. 5) p. 105; Smith, 1930,

p. 31.

FIG. 54

PLANT 60-100 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 lnm2 , 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 imbr~cate, erect with

apices curling back; INFLORESCENCE 30-65 cm long by 12-13

cm in diameter, erect, reddish, elliptic, densely floc

culose, tripinnate, lax, branches sUbdistichously 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; SPII<ES 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 IT~

long ~y 7-8 rom wide, broad-ovate, apex acute, papery,

strongly nerved, scarcely carinate, lepidote without,
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glabrous within, reddish; SEPALS 6 rom long by 5-6 rom wide,

asymmetrical, obovate, obtuse, equally free, not nerved,

coriaceous, few scattered scales without, glabrous within,

posteriorly carinate; PETALS 5-7 rom long, yellow when dry,

petals a scant 1 rom longer than sepals, distance between

flowers 2-3 rom.

MATERIAL EXAMINED: Sodiro 171/31 (B, TYPE; US, photo)

near Montana Corazon, Provo Pichincha, estimate 3000 m,

Nov. 1873; AJG 1164 (US) epiphytic 1-3 m from ground,

corr~on locally, on cliff above road, km 85 cuenca-Guaya

quil, Provo Canar, ca. 2800 m, 13 Aug. 1965; AJG 1180 (US)

cloud forest, between Guayaquil and El Tambo, Provo Cafiar,

ca. 1000 m, 14 Aug. 1965.
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16. T=LLANDSIA MICRANTHA Baker, 1887 (Jour. Bot. vol. 25)

p. 303; Smith, 1930, pp. 26-27; S~ith, 1957, p. 148.

FIG. 55

PLANT ca. 40 to 50 cm tall, not stemmed; LEAVES 25-40

cm long, blades ea. 2.5-4.0 cm wide, lingulate, apex apicu

late, obscurely punctulate, sheath ea. 8.0 cm long by 6.5

cm wide, conspicuous, some purple mottling; SCAPE 38-48 cm

lo~g with inflorescence, 2-3 mm in diameter, equaling or

shorter than leaves; SCAPE-BRACTS 2.~-3.0 cm long, imbri

cate to subimbrieate, erect; INFLORESCENCE ca. 30 cm long

by ca. 20 em 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 em long; SPIKES 3.0-12.0 em long by

0.8-1.0 em wide, linear, ascending, 1.0-2.0 em apart, with

6 to 25 flowers per spike, stipe 0.5-4.0 em 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; SEPALS ca. 5 mm long by 3 mm wide, obovate,

asyrr~etrical, apex obtuse, posteriorly carinate, coria

ceous, subequally free, very slightly lepidote without,

glabrous within; PETALS green probably mostly ineluded in

calyx; distance between flowers 3-6 rom.
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MATERIAL EXAMI~~D: Asplund 19887 (US) epiphytic, Mera,

near pa~h, Provo Napo-Pastaza, 1100 m, 23 March 1956; AJG

ll41 (US) ca. 6 m from ground, epiphytic, rain forest,

moderately abundant, water in tank, provo Zfu~ora, km 3

Zamora-Loja, ~OO rot 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

P~~T 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 rom in diameter,

not wuch exceeding leaves; SCAPE-BRACTS 5.0-8.0 cm long

Dr more, imbricate, apices caudate and spreading, erect

but for apices; INFLORESCENCE ca. 25 cm long by 14 em in

diameter, bipinnate, lax, with ca. 12 polystichously dis-

posed spikes, densely ferruginous, curved; PRIMARY BRACTS

5.0-7.0 em long, consistently longer than spikes, spread-

ing; SPII<ES 4.0-5.5 em long by 1.6-2.0 em wide, spreading,

distance between spikes 0.8-2.5 em, flowers per spike 12

to 14, stipe minimal to 6 rom long, rhachis nearly straight,

obscured toward spike apex otherwise visible; FLORAL

BRACTS 1.2-1.5 em long by ca. 9 rom wide, papery, imbricate,

incurved, ovate, ecarinate, lepidote without and within,

slightly nerved, apex long acute; SEPALS 0.9-1.0 em long

by 7-8 rom wide, very asymmetrical, subcoriaceous, free,

densely lepidote without, glabrous within; PETALS ca. 1.5

cm long, yellow, distance between flowers 4 rom.

JYlATERIAL EXAMINED: ?:QQ 799 (US, TYPE) in wooded lot

opposite Hotel Nuevo, Pilalo, ca. 2300 ro, 19 Aug. 1963.
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18. TILLANDSIA RIOCREUXII Andre, 1888 (Enumeration Bromel.)

p. 7; Andre, 1889, p. 73-74, pl. 35; Smith, 1930, p. 46.

FIG. 57

PLANT 50-90 em tall with inflorescence by ca. 20 em

in diameter; LEAVES 3.0-25.0 em long, blades 2.0-2.5 em

wide, forming erect rosette, the outermost leaves short,

2.0-3.0 em long, sheath 5~0-11.0 em long by 4.0-5.0 em

wide, el1ipt~c to round, blade triangular, densely ap-

pressed lepidote; SCAPE 48-88 em tall with inflorescence,

4-6 ~~ in diameter, erect, much exceeding leaf-rosette;

SCAPE-3RACTS 3.0-5.0 em long, erect, partly imbricate;

INFLORESCENCE 24-38 em long by 10-18 em in diameter, erect,

pyramidal, lax, bipinnate or slightly tripinnate, with 12-

16 spikes, glabrous; PRIMARY BRACTS 1.5-4.5 em long, spread-

ing, some reflexed, always exceeding stipe; SPIKES 4.5-8.0

c~ long by ca. 1.3-2.0 em wide, spreading to slightly re-

curved, rhachis geniculate, distance between 1.5-3.0 cm,

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, mayor may not be secund; SEPALS ca. 8 rom

long, obtuse, obovate, aSYmmetrical, slightly lepidote

within; PETALS ca. 2.3 cm long, petals ca. 8-9 ~T. longer

than C&~yx, strongly lobed; CAPSULE ca. 2.2 cm long,

distance between flowers 4-8 rom.
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MATERIAL EXAMI:i:JED: Andre 4408 (K, TYPE; US, photo)

western slopes of Mt. Chimborazo, Provo Chimborazo, ca.

2500 m, July 1876; AJG 1138 (US) rainforest, km 18 Loja

Zamora, Provo Zamora, ca. 2500 ro, 11 Aug. 1965.

NOTES: T. riocreuxii Andre apparently has been col

lected only two times to date. This would reflect more

upon 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 Andre, 1888 (Enumeration

Bromel.) p. 7; Andre, 1889, p. 70, pl. 25A; Smith,

1930, p. 29.

PLANT ca. 50 cm tall, an erect rosette; LEAVES 18-23

cm long, blades 2.0-3.0 cm wide, sUblingulate to tri-

angular, apex attenuate to short-caudate, densely and

finely lepidote, sheath ca. 9.0 cm long by 6.0 cm wide,

elliptic, conspicuous, dark brown when dry; SCAPE ca. 48

cm long with inflorescence, 2-3 rom 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 cylindric, bipinnate; PRIMARY BRACTS 1.2-3.0 cm long,

spreading, ovate, apex long acute, lowe~most 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, having 9-14 flowers, spike-

rhachis genicUlate, stipe minimal; FLORAL BRACTS 7-9 rom

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 rom.

¥ATERIAL ~~INED: Andre 3763 (K, TYPE; US, photo)

western slopes of Mt. Corazon, Provo Pichincha, 2500-2800

m, June 1876.



279

TILLANDSIA TETRANTHA Ruiz and Pavon, 1802 (Flora Peruv.

vol. 3 j p. 39.

PLANT ca. 50 em tall: L~VES 25-45 em long, blades

2.5-3.5 em wide, apex acute to short-caudate, sUb1ingulate

to triangular, very densely appressed-lepidote, sheath 10

14 em long by 6.0-7.0 em wide, elliptic, conspicuous;

SCAPE 3-4 rom in diameter, curvinq: SCAPE-BRACTS 3.0-9.0

em long, erect, scarcely imbricate; INFLORESCENCE 8.0-30.0

em long by 4.0-8.0 em in diameter, with main rhachis

geniculate or nearly straight, bipinnate, lax or dense,

curved, or not, having ca •. 9 to 11 spikes these ref1exed,

lepidote: PRIMARY BRACTS'l.s-S.0 em long by ca. 2.0 em

wide, reflexed, apex acute to apiculate, mostly about as

long as spikes, d~stance between, 1.0-4.0 cm; SPIKES 2.0

3.5 em long by ca. 1.3 em wide withiflowers sometimes

secund and upward turning, spike-rhachis geniculate or

nearly straight, having ca. 3 to 6 f~owers per spike,

stipe minimal to 1.0 em long, no sterile bracts: FLORAL

BRACTS 0.3-1.0 em long by ca. 3 rom wide, inconspicuous,

nerved, papery, lepidote within and without, exceeding or

exceeded by sepals; SEPALS 0.8-1.0 em long by ca. 4 rom

wide, very much asymmetrical, strongly nerved, free;

PETALS ca. 1.3 em long, blades white or yellow, exserted

by 2-3 rom beyond calyx, distance between flowers ca. 5-6

rom.
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20. TI::,T.,?-\.l-'DSIA TETRANTHA var. TETRANTHA

Floral bracts not exceeding 3 rom in length, main

rhachis of inflorescence strongly geniculate, flowers

turn':.ng up\vards at ar:thesis at least in part.

~~TERIAL ED~~NED: Weberbauer 7913 (US, photo) Peru;

Ferreyra 2402 (US, photo and fragment) Peru; Foster 2597

(US) road to Cachicaran, epiphytic, Provo Loja, ca. 760 m,

30 Nov. 1948.

PERU.

21. TILLA~~SIA TETlli~NTHA Ruiz and Pavon var. SCARLATINA

(Andre) L. B. Smith, 1930 (Contrb. Gray Herb. vol. 89)

pp. IS, 43; Smith, 1957, p. 156.

Tillandsia aurantiaca var. scarlatina Andre, 1888

(Enumeration Bromel.) p. 7; Andre, 1889, p. 73.

FIG. 58

Floral bracts to 7 rom long, main rhachis of inflores

cence nearly straight, primary bracts to 5.0 cm long.

YATERIAL ~~INED: Andre 3138 (K, TYPE; US, photo)

Orejuela, Provo Carchi, ca. 2900 m, June 1876; Hitchcock

21383 (US) epiphytic, in flower, between La Toma and Loja,

Provo Loja, 1800-2600 m, 4 Sept. 1923; Hitchcock 21571

(US) IIpetals white, II inflorescence red, epiphytic, be-

tween San Lucas and Ona, Provo Loja, 2200-3100 m, 7 Sept.

2.923; Asnlund 18257 (US) IIpetals white, with pale yellow

tips,lI epiphyti.c, Lago Papallacta, Provo Pichincha, 3300 m,

31 Oct. 1955; Earling 6240 (US) epiphytic, "peduncles and
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bracts violet-red, flowers yellow," Saraguro, 12 km south

of Saraguro, Provo Loja, 2900 m, 1-3 Aug. 1959; AJG 853

(US) epiphytic, wooded lot opposite Hotel Nuevo, Pilalo,

through flowering, Provo cotopaxi, 2400 m, 23 July 1963;

AJG 1150 (US) immature, water in tank, km 54 Loja-Cuenca,

cloud forest, Provo Loja, 2850 m, 12 Aug. 1965.

COLO:iYffiIA.

22. TIL~\NDSIA TETRANTHA Ruiz and Pavon var. AURANTIACA

(Grisebach) L. B. Smith, 1930 (Contrb. Gray Herb. vol.

89) p. 15, 43; Smith, 1957, p. 155.

FIG. 59

Tillandsiaaurantiaca Grisebach, 1865 (Goett. Nachr.

Ges. Wis. vol. 1864) p. 16.

PLANT like T. tetrantha var. tetrantha but floral

bracts larger to 1.0 cm long, primary bracts to 3.0-4.0 cm

long.

¥~~~ERIAL E~~INED: Andre 2214 (K, TYPE; US, photo)

Colombia; Hitchcock 21424 (US) between La Toma and Loja,

Provo Loja, 1800-2600 m, 4 Sept. 1923; AJG 1132 (US) km 38

catamayo, cloud forest, moderately common, tank filled with

water, in capsule, capsules 1.8-2.3 cm long, copious seeds,

Provo Loja, 2500 m, 10 Aug. 1965.

COLOr-ffiIA.
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T=LI~N~SIA TETRANTrIA Ruiz and Pavon var. DENSIFLORA

(Andre) L. B. Smith, 1930 (Contrb. Gray Herb. vol. 89)

p. 15, 43; Smith, 1957, pp. 155-156.

Til:a:1dsia aurantiaca Grisebach, 1864 (Gott. Nachr,
~ .

p. ~6) var. densiflora Andre, 1888 (Enumeratio~ Bromel.)

p. 7.

PLANT like T. tetrantha var. tetrantha but floral

bracts larger, 6-7 rom long, main rhachis of inflorescence

stout and nearly straight, and spikes densely disposed,

obscuring the main rhachis.

~u~TERIA~ ~~INED: Andre 2342 (K, TYPE; US, photo)

near Sabanetas, foot of Chimborazo, JUly 1876; Penland

and Surrmers 1029 (GH) Tipococha, Provo Canar, 3200 m, 12

July ~939; Camp E 4079 (US) epiphytic, ~orolla yellow,

near El Tambo, Provo Cafiar, between 3050 and 3500 m, 6-9

July 1945.

COLOMBIA.



24. TILh~~~SIA TETRANTI{A Ruiz ana Pavon var. MINIATA

(Andre) L. B. Smith, 1930 (Contrb. Gray Herb. vol.

89; p. 15, 44; Smith, 1957, p. 156, fig. 43.

':L'i;_l21:C1dsia aurantiaca var. miniata Andre, 1888
'.

(Enumeration Bromel.) p. 7.

PLANT like T. tetrantha var. tetrantha but inflores-

cence small, compact, floral bracts exceeded by sepals,

inflorescence mostly glabrous, main rhachis practically

·straight.

~ffi7ERIAL EXAMINED: Andre 3138 (K, T~~E; US, photo)

Colorr~ia; Drew E-150 (US) epiphytic, bracts brown, near

San Geroni~o, east of Cayambe, Provo Imbabura, ca. 3200

m, 15 Hay 1944; Camp E-4685 (US) epiphytic, "corolla

bright yellow," 4-6 km north of Sevilla. de Oro, Provo

Azuay, 2700-3050 m.
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25. ~~~JLA~~SIA Lfu~INATA L. B. Smith, 1963 (Phytologia vol.

9, no. 4) pp. 253-254.

P~~T 80-130 em tall; LEAVES 55 em to over 1 m long,

~lades 0.8-2.8 em wide, very narrowly triangular, caudate

attenuate, densely, appressed-lepidote, coriaceous, sheaths

to 17 em long by ca. 5.5 cm wide, dark castaneous; SCA?E

to 1.5 em in diameter at base, ca. 7 rom in diameter above,

erect or curved, about as long as leaf-rosette; SCAPE

B~iC~S 1.5-14.0 em long, lower ones with very long blades,

densely pale-lepidote, imbricate, erect to spreading;

~~7L0R3SCENCE 40-70 em long by 8.0-10.0 em in diameter,

tripinnate, having ca. 36 branches, erect, exceeding lea£

rosette, lax, may be red tinged when alive; PRI¥~RY BRACTS

with long blades exceeding branches; PRIMARY BRANCHES 4.0

9.0 cm long by ca. 2.0 em wide exclusive of capsules, sub

erect, branch stipe minimal or none, having ca. 1 to 4

spiJ~es, distance between branches 0.7-1.5 em; SECONDARY

B~~CHES 1.5-3.0 em long by ca. 1.2 cm wide exclusive of

capsules, rhachis geniculate, ca. 10-£lowered, sessile;

FLORAL BRACTS ca. 7 rom long by 6 rom wide, broadly ovate,

obtuse to broadly acute, coriaceous, carinate, strongly

nerved, glabrous ~ithout, lepidote within; PEDICELS 2-7

rom long; SEPALS 0.8-1.0 em long by 5 rom wide, aSYmmetric,

broadly ovate, obtuse to broadly-acute, free to subfree,

all t~rce carinate, nerved, coriaceous, glabrous without,

lepidote within; CAPSULES 1.6-2.0 cm long, distance
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~~~~ER=AL El~lINED: Wurdack 1502 (US, TYPE) Peru,

2350-2400 m; A.JG 837 (US) terrestrial, growing among low

~r~es an~ sbrubs, cloud forest, km 24 Loja-Zwaora, Provo

Zamora, 2050 m, 21 Feb. 1963.

NOTES: This species appears to be intermediate be

t,veen the subgenera Allardtia and Pseudo catopsis. The

IGav8s and ge~eral habit are more allied to the former

,vhile the inflorescence seems more like that of the sub

genus, Pseudo catopsis. The sepals are only slightly

aS~llinetrical, however, and are more nearly o~~ong 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. TILLArIDSIA PE~~NDII L. B. Smith, 1941 (Contrb. Gray

Herb. vol. 137) pp. 384-385, pl. 1, figs. 14-15.

?::::C,NT ca. 60 cm tall, rosette approaching a pseudo

b~lb snape; L~4VES 15-30 cm long, blades ca. 1.8 cm wide,

narrow~y triangular, involute, coriaceous, densely lepi

dote, sheath 7.0-10.0 cm long, inflated, brown; 8C~PE with

inflorescence to 58 cm long, ca. 5 ~~ in diameter, erect,

&Do~t as lon~ as leaves; SCAPE-BRACTS 3.5-12.0 cm long

~lith caudate apices, scarcely imbricate but scape exposed;

INPLORESCENCE ca. 30 cm long by ca. 8.0 cm in diameter,

quadripinnate, lax, sUbcylindric, erect; PRIMARY BRACTS

1.0-3.0 cm long, spreading, mostly about as long as stipe

of branch; BRANCHES 2.0-6.5 em long, erect to spreading,

about 14 per inflorescence; SPIKES 1.0-2.5 cm long by ca.

1.2 cm wide, spreading, 2 to 10 per primary branch, dis

t:ance between spikes 0.5-1.2 cm, mostly distichously dis

posed upon branch rhachis, spike-rhachis lepid6te, having

ca. 8 flowers per spike, stipe minimal, rhachis geniculate,

no sterile bracts; FLORAL BRACTS ca. 4-5 ron1 long, apex

broadly acute to obtuse, glabrous or sUbglabrous, nerved,

exposing sepals, exposing spike-rhachis, spreading to

erect; SEPALS 5-6 ~~ long, obovate, obtuse, lepidote

without, carinate, not nerved; PETALS pale yellow or white,

distance between flowers 1-2 rom.

~~TERIAL ~~INED: Penland and Sur.~ers 1138 (GH,

TYPE; US, photo) near Loja, Provo Loja, 2300 ro, 28 July
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1939; Espinosa 1897 (DS) epiphytic, Cordillera de Guishag

(?) east of Zaruma, Provo ElOra, 1700 m, 29 Aug. 1947.
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TILT,M"'DSIA l'iuLTIFLORA Benth., 1844 (Bot. Voyage SuJpher)

p. 174_

PLANT 40-80 cm tall; LEAVES 30-40 cm long, blades 1.2

2.5 cm wide, coriaceo~s, densely lepidote, apex filiform

or caudate, sheath inconspicuous; SCAPE 2-3 rom in diameter,

arect; SC~PE-BRACTS 5.0-15.0 cm long, foliaceous, erect to

spreading, scarcely or much imbricate; INFLORESCENCE 6.0

~O_O cm long by 3.0-10.0 cm in diameter or more, tripin

nate or bipinnate, lax; PRI~mRY BRACTS 1.0-14.0 cm long

by ca. 1.0 cm wide, all exceeding primary branches to all

shorter than primary branches, spreading to reflexed, apex

attenuate; PRI~ARY BRANCHES 2.0-6.0 cm long by 1.0-3.5 cm

wide, spr~ading, distance between branches ca. 2.0 cm,

each branch having up to 5 spikes; SPIKES 1.8-3.0 cm long

by 1.0-1.8 cm wide, spreading, 0.5-1.3 cm apart, having 9

to 17 flowers per spike, spike-rhachis glabrous and not

concealed; FLOR~L BRACTS 2-3 rom long by ca. 2-3 rom wide,

apex acute, nerved, papery, slightly lepidote to glabrous

without, glabrous within, spreading, not imbricate; SEPALS

4-5 L~~ long, nerveG, posteriorly carinate, coriaceous,

glabrous without and within, spreading, obovate, obtuse,

scarcely asymn1etrical; CAPSULE 10-15 rom long, distance

between flowers 1-2 rom.

27. ':L'T:,:r,~:ml)SIA MuLTIFLORA var. MULTIFLOxi".

?rilliary bracts all longer than branches, inflorescence

not illucn illore than 6.0 cm in diameter, leaves to 30 cm
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long, blades to ca. 1.2 cm wide with filiform apices,

scape-~racts scarcely exceeding internodes.

¥~~TE~~L E~~~I~~D: cuming 1269 (K, TYPE; US, photo)

ncar Guayaq~il, Provo Guayas, ca. 50 m, 1836-1842; Eggers

·5~~0 El Recreo, north of Bahia de Caraquez, Provo Manabi,

near sea .8vel, 1893; Hitchcock 21244 (US) epiphytic, dry

hill, POL'tovelo, gold mine near Zaruma, Provo El Oro,

60J-lOOO ro, 30 Aug. - 3 Sept. 1923; Espinosa E 850 (GH)

epiphytic, Arenel, Provo Loja, ca. 1200 m, 19 Oct. 1946.
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28. TILLA~IDSIA ~lULTIFLORA Benth. var. DECIPIENS (Andre)

L. B. Smith, 1930 (Contrb. Gray Herb. vol. 89) p. 13.

FIG. 60

T. decipiens Andre, 1888 (Enumeration Bromel.) p. 7,

pl. 24 A.

P4~~~ very similar to T. multiflora var. multiflora

b~t pri~ary bracts all shorter than branches, 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

g~eatly exceeding internodes.

Y~TERIAL ~~~INED: Andre 4055 (~-y, ISOTYPE; US, photo);

B~rclav 524 (BM; US, photo) near Machala, Provo El Oro,

~ear sea level, Oct. 1930; Hitchcock 21106 (US) between

Machala and Puerto Bolivar, Provo El Oro, 0-10 ffi, 26 Aug.

1923; Levi-Castillo ~. n. (US) near Vinces, Provo Los Rios,

ca. 200 m, 1955; Rauh, Hirsch, E 3 (US) in Bomba woods,

near Santa Rosa, Provo El Oro, 200 ro, 28 Aug. 1954; Foster

2598 (US) epiphytic, Portovelo, Provo Loja, ca. 600 ro, 29

~ov. 1948; Asplund 18110 (US) epiphytic, between Puente

Boqueron and Gonzanama, Provo Loja, 1600 m, 9 Oct. 1955;

Asplund 15878 (US) epiphytic, Puerto Jeli, Provo El Oro,

near sea level, 22 March 1955; Fagerlind and Wibom 560 (US)

Jipijapa, Provo Manabi, ca. 100 m, -10 Oct. 1952; AJG 809

(US) Cerro Monte Criste, Provo Manabi, ca. 300 ro, 10 Aug.

1962; AJG 854 (US) 20-40 km west of Colonche, epiphytic,

flowers very fragrant, cactus-scrub complex, Provo Guayas,
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ca. 300 In, l8 Aug. 1963; AJG 1050 (US) Bornbax-"evergreen"

s~"1rub, epiphy-tic in semi-open area, very common, no water

Ll ta::lk, kr.:1. 80 Guayaquil-Quevedo, ca. 50 m, 2 Aug. 1965.

?ZRU.
'.
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29. TTL~~~SIA 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

~~u in diameter, scape-bracts equaling or slightly ex

ceeding internodes, primary bracts broadly lanceolate,

much shorter 'ti::..an axillary branches.

1-1ATERIAL EXA.l'1INED: Hitchcock 21357 (GH, TYPE; US,

CO~Y?E) epiphytic, between El Tambo and La Toma, Provo

Loja, 1000-2200 m, 3 Sept. 1923.



293

30. T=L:-L,A:~JJSIA ROPALOCARPA Andre, 1888 (Enu:''l.1eration

3roffiel.) p. 6; Andre, 1889, pp. 66-67, pl. 23, fig. A;

Smith 1957, pp. 150-151, fig. 41.

FIG. 61

P~~JT 40-90 em tall, erect to spreading rosette;

~Z2:JES 15-26 cm long, blades ca. 1.3-1.8 cm w~de, outer

most leaves shorter than those within, blade narrowly

t~iangular to lingulate, coriaceous, moderately densely

lepidote, ca. 5-6 scales per mm2 , grey-green, sheath

b~own without, purple within; SCAPE 39-89 cm long with

in=lorescence, ca. 3 rom in diameter, erect, exceeding

leaf-rosette; SCAPE-BRACTS 1.3-12.0 em long, erect with

a?ices sligntly spreading, generally not at all imbricate,

ffiay be imbricate below; INFLORESCENCE 15-35 cm long by 10

12 cm in diameter, tripinnate- quadripinnate, lax, pyr

anidal, erect, with 8 to 15 branches; PRIMARY BRANCHES

2.0-8.0 em long, spreading to ascending with 3 to 6 spikes;

PRI~~~RY BRACTS ca. 0.7-2.5 cm long, spreading, apex acute

to attenuate, as long as or shorter than stipe of branch;

SPIKES 2.0-4.5 cm long by ca. 1.0 cm wide, distance be

tween spikes 5 to 8 rom, having 5 to 10 flowers per spike,

stipe 5-8 rom long, no sterile bracts; FLORAL BRACTS 3-4 rom

long by 3 rr~ wide, spreading, not at all imbricate and ex

posing calyx completely, lepidote, nerved; SEPALS 4-5 rom

long, obovate, much exserted beyond floral bracts, obtuse,

as~r~et~ical; F~OWERS scarcely or not at all touching at



ant~8~iSi PETALS scarcely exserted beyond calyx, yellowi

CAPsrr~E 1.4-1.6 cm long, distance between flowers 2-4 rom.

Y~TERIAL EXAMI~~D: Andre 2319 (Life-size illustration,

A~dre, 1889) Coloniliia, ca. 1280 mi Steyermark 53921 (US,

£~agrr,e~ts) 10 Jcru r.ortheast of curtincapa, east of Zar~~a,

~rov. 31 Oro, 1500-2890 ro, 16 Aug. 1943i Espinosa E 890

(~S) epi?hytic, Hacienda Horta-Naque, Provo Loja, ca.

3000 m, 6 Nov. 1946i AJG 1080 (US) epiphytic, 2 to 6 m

:Crom s-:cour<d, very common, in pasture on avocado tree, kIn

53, Santo Domingo-Quito, Provo Pichincha, ca. 1450 ro, 4

AU~. 1965; AJ3 1173 (US) between Guayaquil and El Tanmo,

110nte Negro, cloud forest, epiphytic, Provo Cafiar, ca. 920

ill, 14 Aug. 1965.
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:.'lJ.aner. vol. 9) p. 745; Smith, 1930, p. 38.

PLP_NT probably ca. 1 m tall; LEAVES 6.0-36.0 em long,

blades ca. 3.0 cm wide, outermost leaves much shorter than

in~e~ leaves; S~~PE, ca. 5-6 rom in diameter, probably erect;

SCAPE-3Rl.CTS elliptic, blade caudate, imbricate; INFLO-

RESCSNCB 25-35 cm long by ca. 14 em in diameter, mostly

"~ri?innate, or slightly quadripinnate, erect(?), reddish

::;row11. vlhen dry; PRIY.1ARY BRACTS 1.5-6. 0 em long, erect to

spreading, apex acute; PRIMARY B~~~HES 3.0-8.0 cm long

by 3.0-6.0 cm wide, spreading stiffly, haVing ca. 4 to"7

sp~kes; SPII<ES 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

12, rhachis of spike stout, densely fer-

rugineous, 1.5 rom in diameter, geniculate, stipe ca. 8 rom

long, no sterile bracts; FLORAL BRACTS 5-6 rom long by ca.

5 rrm wide, spreading at ca. 90° angle with spike-rhachis,

sGJcoriaceous, apex acute, much exceeded by sepals, dull

reddis~, lepidote without, glabrous within, strongly

r-erved, not imbricate; SEPALS 7 rom long by 5 m~ wide,

strongly as~nmnetrical, coriaceous, subfree, carinate,

sc~rcely nerved, glabrous without and within; PETALS 0.9-

1.0 em long, ca. 3 rom of petal exserted from calyx, yellow

when ~ry, distance between flowers ca. 3 rom.

~lliTERIAL ~~INED: Drake 152 (K; US, photo) Santiago,

Provo (?); Esp'nosa 2035 (US) Hacienda Ambocas northeast of



Za~u~a, between Payama and Tioloma, Provo E1 Oro, 2900

3100 m, 30 Aug. 1947.
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T:-:'-LA1DSIA ADPRESSA Andre, 1888 (Enumeration Bromel.) p. 6;

Andre, 1889, pp. 67-68, pl. 23 B; Smith, 1930, p. 40;

Snith, 1957, pp. 152-153.

Ph~NT 20-70 cm tall, leaf-bases forming an elongate

rosette 15-30 cm long; LEAVES 12-25 cm long, blades ca.

6-7 ~~n wiae, not exceeding 2.0 cm in width, narrowly tri

&~gular to subulate, i~volute, spotted purple when living,

VGry densely appressed lepidote, sheath 6.0-8.0 cm long by

4.0-5.0 c~ wide, elliptic, inflated, very conspicuous, dark

"'::':':';:':\'lr-~ with ::lc:..:...·row hyline margin; SCAPE 2-3 rom in diameter,

e:.:sct to curving, about as long as leaves or slightly

s~orter, ferruginous or pale lepidote; SCAPE-BRACTS 5.0

10.0 cm long, blades exceeding nodes but nevertheless

scape completely exposed, long caudate,. erect; INFLORES

CENCE ca. 19-21 cm long by 3.0-4.0 cm wide, bipinnate,

cylir.dric, lepidote, curving; PRIMARY BR~CTS spreading to

ascending, some equaling spikes, most shorter, apex acute;

S?II<ES 3.0--4.0 cm long by ca. 1.5 cm wide, erect to spread

ing, 4 to 12 spikes, having 7 to 12 flowers, distance be

tween 0.8-2.5 cm, stipe 2-8 rom long, no sterile bracts;

~LORAL BRP~CTS 4-5 nm1 lO::lg by 3-4 rom wide, ovate, imbricate,

much exceeded by sepals, erect to spreading, apex acute,

inconspicuously nerved, ecarinate, papery, densely fer

ru~inous to pale lepidote without, glabrous within; SEPALS

4-5 ~~ long by 2-3 lThu wide, obovate, as~,~etrical, carinate,

free, c:.e~"lsely lepidote'; PETALS ca. 7 mIn long by 3 rn.m wide,
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spTe&d~~g, yellow; OVARY 1-2 rom long by 1-2 rom in diameter,

sti9~a surrounded by stronens; CAPSu~E 1.0-2.5 cm long,

cistance between flowers 2-3 mn1.

32. TT~~~DSIA ADPRESSA var. ADPRESSA

PIG. 62

Spi;<:8s erect, scape about equaling leaves, capsules

:2.0-2.5 cm long.

i~\TERIAL EXAMI~ED: Andre 3792 (K, TYPE; US, photo)

neaT cTater Pululauha, Provo Pichincha, 3000 m, 1876; AJG

ll35 (US) km 10 Loja-Zamora, dwarf forest, modeTately com-

ilion, Provo Loja, 2450 fi, 11 Aug. 1965; Rauh, Hirsch, P 2257

(US) Peru, 15 Oct. 1954.

COLO}IBJ:A, PERU.

33. rr-'LT 'p,NDS-,OA ADPRESSA var. TONDUZIANA (Mez) L. B. Smith,

1930 (Contrb. Gray Herb. vol. 89) pp. 8-9; Smith, 1957,

p. 153, fig. 42.

FIG. 63

Variety tonduziana is like T. adpressa var. adpressa

in most respects. The distinguishing features are somewhat

~ebulous. The spikes may be somewhat more spreading and

the plant somewhat smaller with leaves exceeding the scape

t~oug~ not the inflorescence. Capsules may be as short as

1.0 cm.

l1A~~RIAL EXN~I~~D: Asplund 18837 (US) epiphytic on
~.~

tTU~(, Mera, Provo Pastaza, ca. llOa m,14 Dec. 1955; AJG

l~.33 ('uS) epi:i.)hytic, dwarf forest in winds'l.\Tept area, km



38 C&~a~ayo-Loja, Provo Loja, 2500 m, 10 Aug. 1965.

BOLIVIA, COLO¥iliIA, COSTA RICA, PANAMA, PERU.
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TILLANDSIA

Tillandsia L., 1753 (Sp. Pl.) p. 286.

Leaves lingulate, narrowly triangular or linear, entire;

plant often epiphytic; inflorescence usually of distichous

flowe~ed spikes or simple and polystichously flowered;

flowers perfect; primary bracts ecarinate; sepals usually

symmetrical, free or united posteriorly; petals free, naked;

ovary superior, glabrous; ovules numerous, caudate; capsule

septicidal; seeds narrowl} cylindric or fusiform, the plumose

appendage whit~, straight, basal.

$qbgenera ALLARDTIA and ANOPLOPHYTUM

Tillandsia subgenus Allardtia Baker, 1888 (Jour. Bot: vol.

26) p. 40. Tillandsia subgenus Anoplophytum Baker, 1887

(Jour. Bot. vol. 25) p. 212.

Leaf blades lingu1ate to narrowly tr~angu1ar; 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 rows; 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 cm lo~g.
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KEY TO THE ECUADORIAN SPECIES OF TILLANDSIA

Subgenera Allardtia and Anoplophytum

1. Floral bracts ecarinat~, or carinate and .stamen

filaments NOT plicate, plant may be pseudobul

bous; floral bracts and sepal~ usually papery,

glabrous within or less than 5 scales per mm2

B

BB

*

(A) *.
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 • • • • .

: 1. T. rupicola.

3. Plant including inflorescence 20-40 cm tall,

inflorescence usually pinnate- or digitate

compound.

4. Base of leaf-rosette form~ng a distinct

pseudobulb, petals usually yellow

••••••, • : 2. T. disticha.

4. Base of leaf-rosette NOT forming a distinct

pseudobulb, petals usually violet

••••• : 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 ••

: 4. T. asplundii.

6. Petals white, sepals obtuse •

• • • • • • • : 5. T. truncata.

5. ~eaf-apices NOT rounded-apieulate 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. Inflorescence to 3.0 cm in diameter, leaf-

blade width to 2.5 cm

: 6. T. ionochroma.

8. Inflorescence 4.0-5.5 cm in diameter, leaf-

blade width to 4.0 cm

7. T. wangerinii.

7. Floral bracts 3.0 cm or longer, inflorescence

mostly simple.

9. Sepals 3.0 em long, ovate (D), leaf-sheath

reddish-brown in strong contrast to blade

• : 8. T. petraea.

9. Sepals 5.0 cm long, elliptic (DD), leaf
I

sheath purple or coneolorous with blade,
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: 9. T. walteri.

'.
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1. Floral bracts carinate, or ecarin~te and stamen

filaments plicate, plant NOT pseudobulbouSi

floral bracts and sepals usually coriaceous,

lepidote within (~).

10. Leaf-blades lingulate (~), ~OT. densely gray

lepidote on both surfaces, if conspicuously

lepidote on one side then not so 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.

12. Primary bracts mostly much shorter than

spike midpoint, stipe often exceeding 4.0

cm 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 ••

: 10. T. superba.

H

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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••••• : 12. T. stenoura var. gonzalezii.

15. Inflorescence bipinnate, NOT having collar-

like structure (HH).

16. Inflorescence ca. 10 em in diameter, spikes

having 6 to 16 flowers per~spike....••

13. T. stenoura var. mauroi.

16. Inflorescence ca. 20 em in diameter, spikes

having 8 to 30 flowers per spike. . . . • •

11. T. stenoura var. stenoura .

13. Floral bracts NOT acuminate, with rounded

backs, acute (GG), to broadly acute or

cuspidate, spikes mostly much exceeding 10

em in length, often to 30 em, leaf-blade

width 4.5-11.0 em or if less than 4.5 em

wide, then spikes much longer than 20 em.

17. Leaf-blades 9.0-11.0 em wide, much purple

spotted, spikes and primary bracts spread

ing to reflexed (~) •.. : 10. T. superba.

17. Leaf-blades NOT exceeding 6.0-8.0 em in

width, NOT much purple spotted, spikes and

primary bracts erect to spreading (II).

18. Inflorescence mostly simple, scape much

shorter than leaf-rosette ••

19. T. fendleri var. reducta.

18. Inflorescence compound, scape much ex-

ceeding leaf-rosette.
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19. Sepals united for 5-6 rom (J), not at all

(K), leaf-blades 5.0-8.0 cm wide.

21. Inflorescence tripinnate, floral bract

: 14.0 T. pyramidata.. . . . .

: 15. T. brevicapsula.

ceeding calyx ••••• : 16. T. denudata.

apex acute, capsules to 4.0 cm long, ex-

nerved, leaves 35-40 cm long • •

or 4.0 cm long, sepals obtuse to subacute

long, NOT exceeding calyx

21. Inflorescence bipinnate, floral bract apex

obtuse to cuspidate, capsules ca. 2.2 cm

longer.

2u. Floral bracts 1.5-2.4 cm long, capsules 2.2

19. Sepals NOT united, free (~), nerved at

least slightly, leaves 35 cm~long to much

KK

J

K

o

.~(/)
11

o

20. Floral bracts 2.2-4.0 cm long, capsules

2.4-6.0 cm long, sepals broadly acute (KK),

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 ••

: 17. T. clavigera.

22. Inflorescence with up to'lO 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 .

• • • • : 20. T. fendleri var. nervisepala.

23. Floral bracts 3.5-4.0 cm long, sepals NOT

stron~ly nerved, narrow, ea. 7-8 rom wide,
'.

capsules ca. 3.0 em long•..•.••••.

• • • • • • • : 18. T. 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 11 cm long, spikes

few to 7, all erect, and obscuring the

rhachis. : 21. T. aegu~torialis.

T
L

25. Inflorescence more than 15 cm long, spikes

numerous, at least la, if fewer, inflores-

ceace at least 8.0 cm in diameter, spikes

erect to spreading or reflexed.

26. Spikes strict (L), inflorescence pendent.

27. Sepals posterior~y connate, narrow, 6-8

rom wide.

28. Leaves subtriangular (M), scape 5-7 rom

in diameter, inflorescence less than

22 cm long, sepals obtuse •

• • : 22. T. dichrophylla.

28. Leaves lingulate (lf~), scape at least

1.0 cm in diameter, inflorescence 30-50
MM

cm long.

29. Spikes 4.0-8.0 cm long with 7 to 10

flowers per spike .

• : 23. T. b~unoLis.

29. Spikes 9-15 cm long with ca. 20 flowers

per spike • : 24. T. polyantha.
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27. Sepals free, broad, 0.8-1.4 em wide.

30. Leaves 50-60 em long by 5.0-6.5 em wide,

sepals more than 3 times as long as

broad, inflorescence to 30 em long.

. : 25. T. sodiroi.

30. Leaves to 120 em long by 8.0-11.0 em

wide, sepals ca. 2.5 times as long as

broad, inflorescence to ca. 120 em long

: 26. T. demissa.

26. Spikes NOT strict (LL) , inflorescence NOT

~...
Li..

pendent.

31. Sepals connate for 4 rom or more, leaves

30-40 em long.

32. Spikes spreading, sepals linear-ovate,

N

NN

6 rom wide and posteriorly connate for.

1/2 sepal length (N).·.

27. T. ernergens.

32. Spikes reflexed, sepals ovate, ca. 8 nw

wide and posteriorly connate for only

4-6 rom (NN). • • • •

29. T. buseri var. nubicola.

31. Sepals free or if united, then united for

less than 3 rom, leaves 38-60 em long.

33. Inflorescence dense, floral bracts

o
2.0-2.5 em-long, primary bract apex

attenuate (0) ••
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.• : 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 or subglabrous be-

neath, width 6.0-7.5 cm .

: 30. T. fosteri.

34. Leaf-blades densely lepidote beneath,

width 3.5-6.0 cm•••. : 31. T. wurdackii.

24. Spikes more than 3.5 cm wide at anthesis.

35. Inflorescence pinnately compound (P),

spikes spreading.

36. Spikes short-elliptic, 5.0-6.0 cm wide

at anthesis•..•• 0. : 32. T. lajensis.

36. Spikes elongate-ovate, ca. 3.6 cm wide

at anthesis. 33. T. ampla.

35. ,Inflorescence dig{tate (pp), or sub-

digitate, spikes erect to recurving.

32. Leaf-blades to 3.0 cm wide, spikes ca. 2.5

cm wide. • . •

• • • . : 35. T. arcuans var. naundorfii.

32. Leaf-blades 4.5 cm wide or wider, spikes

at least 4.0 cm wide ••

• • • • • • : 34. T. arcuans var. arcua~s.
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11. Floral bracts definitely n~rved (F), NOT

conspicuously glossy.

38. Inflorescence compound, dense, the main

rhachis mostly obscured, distance between

spikes or branches less than 1.0 cm or, if

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.

. . . : 36. T. schimperiana.

QQ

39. Inflorescence pinnately compound (QQ),

primary bracts NOT foliaceous, spikes at

least 15.

40. Primary bract sheath orbicular (R),

petals ca. 3.0 cm long.

41. primary bracts and spi~,-es obscuring the

main rhachis, primary bracts at inflo-

rescence apex shorter than the spikes,

spikes 1.5-2.5 cm wide at anthesis .•

: 37. T. or~icularis.

41. primary bracts and spikes partly expos-

ing the main rhachis, primary bracts

consistently exceeding the spi~.;:es,

spikes 3.0-3.5 cm wide at anthesis
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: 38. T. pachyaxon.

40. Primary bract sheath triangular (RR),

petals 2.0-2.5 cm long.

42. Flowers and spikes erect at anthesis

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

: 40. T. sceptriformis.

38. Inflorescence apparently simple, or com-

pound, if compound then NOT dense, reain

rhachis obviously exposed, distance be-

tween spikes or branches at least 1.0 cm

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.

spike width always less than 1.5 cm,

arising from different leaf-axils of

• : 41. T. complanata.same plant.•

spikes axillary, several to many spikes

43. Inflorescence, simple, mUltiscaped (8),

43. Inflorescence obviously'compound, one

scape per plant (88).

44. Sepals slender (T), 1.8-2.1 cm long,

posteriorly connate for 2-7 ~~, floral



'.' T
U

. /\
U
v

\ I

1/

t!
~
uu

o
vv

ww

313

bracts acuminate.

45. Leaves equaling the inflorescence, scape-

bracts imbricate (U), leaves NOT mottled

: 42. T. zamoTensis.

45. Leaves NOT equaling the inflorescence,

scape-bracts remote (UU) at least in

part, leaves purple-mottled. •

: 43. T. rnaculata.

44. Sepals broad (TT), 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.

: 44. T. rubella.

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).

: 45. T. ]:l~.:.:-be)1ana.

47. 'Sepals free, leaf-blade apex acu"ce ("lim) I

or apiculate.

48. Inflorescence bipi~.ate or tripinnate

at base, scape-bracts NOT imbricate or
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(x) •

49. Plant 50-90 cm tall, leaf-blades acute,

scarcely so above, sepals obviously obovate

. : 17.* T. riocreuxii.2-4 cm \vide.

bracts imbricate throughout, sepals el-

49. Plant 2-3 m tall, leaf-blades cuspidate,

48. Inflorescence tripinna't.e throughout, scape-
()
LI

5-7 cm wide. : 4.* T. inconspicua.

liptic or elliptic-obovate (LCX).

50. Scape shorter than leaf-rosette, inflo-

rescence ca. 15 cm long having ca. 6

branches, sepals broadly acute, weakly

nerved. . : 46. T. pinnata.

22 branches, sepals obtuse, strongly

florescence ca. 50 cm long, having 12 to

densely gray lepidote usually on both sur-

50. Scape much long"er than lea£-rose'::.te, in-

: 47. T. tovarensis.nerved.

10. Leaf-blades definitely triangular (EE),
EE

~ .
1\

\I

1\u..
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.

* The descriptions of 17. T. riocreuxii Andre and 4. T.

inconspicua Andre are with the subgenus, Pseudo catopsis

where they are also keyed.
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52. Inflorescence pinnately compound, spikes

spreading.

54. Spikes short-elliptic, ca. 7.0--10.0 cm

long by 5.0-6.0 cm wide at anthesis.

: 32. T. 1aj~nsis.

54. Spikes elongate-ovate, ca. 9.0-12.0 cm

long by 2.5-3.5 cm wide at anthesis .

• • • • . : 33. T. 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. naundorfii.

51. Floral bracts always less than 3.0 cm long,

sepals posteriorly connate and less than 2.5

cm long or free, spikes narrow, 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 rom (y), (1/4-1/2 or

less of sepal length).

56. Sepals NOT connate, 1.6-1.7 cm long,

plant to ca. 49 em tall.

: 48. T. latifolia va:c. lc".. t:L::ol::'.a.
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56. Sepals connate for 1-6 rom (1/4 t,o 1/2 of

sepal length or less) 1.0-1.2 em long or

1.7-2.2 em long, plant ca. 1 m tall.

57. Sepals 1.7-2.2 em long, moderately lepi-

dote within, petals 3.0-3.5 em long, main

rhachis of inflorescence obscured.

50 T. gueroensis.

57. Sepals 1.0-1.2 em long, glabrous within,

petals 1.5-2.0 em long, main rhachis of

inflorescence exposed.

58. Filaments strongly plicate (Z), inflores-

cence having ca. 8 spikes, each spike

with ca. 6 to 8 flowers, and 1 to 2

basal sterile bracts .•. : 51. T. qavii.

58. Filaments NOT strongly plicate (ZZ), in-

florescence having ca. 17 spikes, each

spike with 8 to 12 flowers, and usually

no basal sterile bracts •.

: 52. ~. oroyensis.

55. Sepals connate posteriorly for 6-15 ~~ (~~),

(1/2 to 3/4 or more of sepal lengt~).

59. Inflorescence simple, floral bracts

strongly nerved and lepidote without ..

: 53. T. inc~rnata.

59. Inflorescence compound, floral bracts

NOT strongly nerved, glabrous without,or



(;/
\
C>
~,;~

I;~~!
I', I

.J.L

z

317

if lepidote then floral bracts less than 1.8

cm long and stamen filaments stro~gly plicate

(~) .
60. Floral bracts lepidote without, less than

1.8 cm long, filaments plicate (2) ..

: 49. T. latifolia var. divaricata.

60. Floral br~~ts glabrous without, lustrous

on outer surface.

61. Inflorescence pink, NOT red or red-yellow,

sepals ca. 1.2 cm long.

: 49. T. latifolia var. divaricata.

61. 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 cm wide.

'. : 54. T. confinis.

62. Inflorescence dense, with 6 to 12 spikes,

leaf-sheath broad, ca. 7.0 cm wide.

: 55. T. confertiflora.
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1. TILLANDSIA RUPICOLA Baker, 1888 (Journ. Bot. vol. 26)

p. 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 rom wide, involute, recurved, densely,

spreading lepidote, with a filiform apex; shea~h 0.9-1.1 cm

long by ca. 8 mm wide, conspicuous, ovate; SCAPE including

,inflorescence ca. 6.0 cm long by 3 rom in diameter below in-

florescence, erect; SCAPE-BRACTS to 2.0 cm long by 4-5 mm

wide, strict, imbricate; INFLORESCENCE superficially simple,

1.6-2.4cm 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 village of Ona, Provo Azuay, ca.

2600 m, 1833.

NOTE: While superficially simple and thus described by

Baker (1888) and Mez (1935), the 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

PLAN~ ca. 30 em tall but up to 65 em tall occasionally,

ca. 15 em in diameter, growing in aggregations of 5 to 20

interconnected individuals, plant base in form of pseudobulb

ca. 2.5-6.0 em long by ca. 3.5 em wide; LEAVES 20-30 em long,

blades 2-3 rom wide, involute, spreading lepidote, apex fili

form, bright green to olive green; sheaths ca. 2.5 em long

by 3.0 em wide,. conspicuous, round; SCAPE ca. 3 rom in diam

eter, erect to ascending; SCAPE-BRACTS 1.5-2.5 em long,

blades 2 rom wide, spreading, imbricate; INFLORESCENCE 7.0

12 em long by ca. 4.0 em wide, bipinnate, lax, tending to be

digitate with 6 to 10 spikes, lepidote; P~IMARY BRACTS ca.

2.0 em long by 8 rom wide, densely lepidote, apex attenuate

to filiform; SPIKES 5.0-10 em long by 6 rom wide having a

stipe ca. 8 rom long, distance between spikes ca. 1.0 em,

having 10 to 20 flowers per spike; FLORAL BRACTS 0.7-1.0 em

long by 4 rom wide, imbricate, nerved, papery, lepidote

without, mostly glabrous within, ovate, carinate; SEPALS

ca. 8 rom long by 2 rom wide, glabrous, carinate, acute;

PETALS ca. 1.3 em long, usually yellow but occasionally

white with age; CAPSULE length variable, 2.0-6.0 em long,

always slender.

MATERIAL EXAMINED: Humboldt and Bonpland 3455 (P, TYPE;

GH, photo) locality given as Peru, probably Ecuador, Provo
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Loja; Foster 2614 (US) epiphytic, dry, windy area, km 85-90

Cuenca-Ofia, Provo Azuay, 1000 m, 4 Dec. 1948; Fagerlind and

Wibom l2i (US) batween Palmar ~nd Las Americas,' Provo Guayas,

near sea level, 28 Sept. 1952; Harling 4018 (US) epiphytic
'.

in Jacguinia (coastal "barbasco") Colonche, Provo Guayas,

6-7 May 1959; AJG 645 (US) 2 km south of Ayangue, cactus

scrub, Provo Guayas, 24 March 1962; AJG 1183 (US) near

Palmar, open scrub, Provo Guayas, near sea level, Aug. 1965;

Sodiro 171/17 '(B; US, AJG, photo) between Bal~o and Guayaquil,

Provo Guayas, near sea level, Oct. 1890; AJG ~65 (US) epi

phytic on Guazuma ulmifolia Lam. ("guasmo") ca. 2 m from

ground, in pasture, km 5 Esmeraldas-Santo Domingo, Provo

Esmeraldas, 20 m, 12 Oct. 1963; AJG 1125 (US) epiphytic on

Prosopis, in semi-closed scrub, km 27 Loja-Catamayo, Provo

Loja, 10 Aug. 1965; Fagerlind and Wibom 558 (US) Provo
..

Manabi, 10 Oct. 1952; Mille, Luis 1991 (F) Provo Manabi, no

date; Eggers 14200 (US) shrubby area near swamp, between
..

Machala and Puerto Bolivar, Provo El Oro, near sea level,
..

Sept. 1923; Steyermark 54037 (US) epiphytic, along Rio

Amarillo, upstream from Portovel0, Provo El Oro, 640-760 m,

22 Aug., 1943; Foster 2588 (US) epiphytic, portovelo, Provo

El Oro, 1948; Rauh, Hirsch ~ 375 Arenillas, Bombax-scrub,

Provo El Oro, 200 m, 28 Sept. 1957; Rauh, Hirsch ~ 2 (US)

Paisaje, Provo El Oro, 300 ro, 28 Aug. 1957; Rauh, Hirsch E 4

(US) Santa Rosa, Provo El Oro, ca. 200 m, 28 Aug. 1957; Rauh,
.

70128 (US) near Quito, no capsules although well past

•
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anthesis, Provo Pichinche, ca. 2000 mi Asplund 15572 (US)

epiphytic in Crescentia,Quevedo, Provo Los Rios, ca. 100 m,

28 Feb. 1955.

NOTES: The capsule length may vary from 2.0-6.5 cm long..
in plants of the same clone of ~. 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 "EI 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 August.

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 r?und or elliptic nodules.

These are apparently insect produced and measure 2-4 rom long

by 2 rom in diameter with small holes at each end. They are

similar to the nodules found on the holdfasts of some in-

dividuals of ~. latifoliavar. 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 em tall by 15 em in diameter, usually

saxicolous: LEAVES 10-20 em long, blades 4-5 mm wide, in-

volute, filiform, silvery-gray, densely spreading lepidote,

recurved, sheath ca. 2.0 em long by 1.3 em wide, nearly

concolorous with blade, ovate, distinct: SCAPE including

inflorescence 15-20 em long by 3 mm in diameter below in

florescence: S~PE-BRACTS ca. 5 em long by 1.0 em wide,

imbricate, apex caudate: INFLORESCENCE 5.0-12 em long by

ca. 2.0 em in diameter, simple to bipinnate, with 1-7

erect spikes, lepidote, curving, dense; SPIKES ca. 3.0 em

long by 0.7-1.2 em wide, erect, with 8-l~ flowers, linear;

PRIMARY BRACTS ca. 1.5 em long by 7-8 mm wide, erect, ovate,

lepidote, apex caudate: FLORAL BRACTS ca. 1.4 em 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 em 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 em long, erect, violet, naked: OVARY 2-3 mm

long, distance between flowers 4 mm, in-flower around August.

MATERIAL EXAMINED: Steyermark 53731 (US) between the
,

dry rocky slopes of south side of Rio Leon and Tablon de Ona
" ,on north side of Rio Leon south of Rio Ona, Provo Azuay,
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1,970-2287 m, 3 Aug. 1943; FOoter 2616 (US) on rocks in Ona

valley, km 90-110 Cuenca-Luja, Provo Azuay, 1400-2000 m,

3 Dec. 1948; Gilmartin 1118 (US) terrestrial, dry pebbly

slopes, no water in rosette, km 101 Cuenca-Loja, Provo Azuay,
\ ' ..

2000 m, 9 A~g. 1965; Gilmartin 1156 (US) on rocks, km 110

Loja-Cuenca, rare, provo 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 appressed-lepidote below,

sUbglabrous above, sheath 12-16 cm long by 8.0-9.0 cm wide,

blue-white glaucous, elliptic, conspicuous; SCAPE including

inflorescence to 85 cm long by 4-7 rom 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-ll cm long by 1.5-3.,0 cm wide, erect,

having ca. 15 to 20 per inflorescence, ca. l.5 cm apart,

5 to 12 flowers per spike; FLORAL BRACTS l.6-2.2 cm long by

0.9-l.l 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 rom wide, dull green, obovate,

glabrous without, subglabrous within, ecarinate, papery,

acute; PETALS ca. 2.5 cm long, yellow; OVARY 5-6 rom long by

3-4 rom in diameter, very slightly inferior; stamens included

with corolla by ca. 3 rom, free from petals, distance between

flowers 7-10 rom, in flower February to April.

MATERIAL EXAMINED: Asplund 19279 (S, TYPE; US, photo)
.

near Apayacu, Mera, Provo Napo-Pastaza, l050 m, 8 Feb. 1956;



Asplund 20123 (US) Shell Mera, Prove Napo-Pastaza, 900 m,

3 April 1956.

325
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5. 11LLANDSIA TRUNCATA L. B. Smith, 1954 (Contrb. u.S. Nat.

Herb. vol. 29, no. 11) pp. 530-531, fig. 85.

PLANT 80-1.00 em 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\glabrous 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 rom in diameter, reddish when 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 uniform length throughout scape; INFLORESCENCE

20-35 cm long by 3.0-4.0 cm in diameter, erect, narrowly

cylindric to ellipsoid, glabrous, bipinnate, with 10-20

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, spreading 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 rom

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 within and

without, papery, apex acute, strongly nerved, ecarinate;

SEPALS 1.1-1.2 cm long by 4 rom wide, erect, obovate, apex
,

broadly obtuse, strongly nerved, slightly carinate, glabrous

within and without, subequally connate for 4 rom; PETALS ca.

1.4 cm long by 4 rom wide, erect, white; OVARY 5 rom long by

1 rom in diameter, style more than 2 times ovary length,
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stigma as long as anther apices, stamens included in corolla

by 2-3 rom, distance between flowers 4-5 rom, in flower December,

January.

MATERIAL EXAMINED: Foster 2642 (US, TYPE) on road be

tween Santo Domingo and Quito, Provo Pichincha, ca. 1800 m,

8 Dec. 1948; Foster 2644 (US) on road between Santo Domingo

and Quito, Provo Pichincha, ca. 1400 m, 8 Dec. 1948.
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6. TILL~~SIA IONOCHROMA Mez, l896 (DC Monogr. Phaner. vol.

9) p. 80l.
~

Caraguata violacea Andre, l888 (Enumeration Bromel.)

p. 6; Andre, l889, pp. 50-5l, pl. l8 a.

PLANT 30-40 cm tall, epiphytic; LEAVES\2S-30 cm long,

blades ca. l~8-2.5 cm wide, lingulate, apex acute to at-

tenuate, very slightly lepidote on both surfaces; sheath,

9.0-ll 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 rom in diameter; SCAPE-BRACTS

6.0-l2 cm long by ca. 2.5 cm wide, erect but not strict,

imbricate and foliaceous throughout; INFLORESCENCE lO-l5 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 l.l-l.3 cm wide, erect, having ca. l4 per inflorescence,

stipe minimal to 5 rom long, 4-7 flowers per spike, no sterile

bracts; FLORAL BRACTS 9-l0 rom long by 5-6 rom 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-l.0 cm long by 5 rom

wide, erect, obovate, obtuse, posteriorly carinate, strongly

nerved, glabrous within and without, subequally connate for

2 rom; PETALS ca. l.8 cm long; OVARY 5-6 rom long by 2 rom in

diameter, style ca. 2 t~es ovary length; CAPSULE 2.5 cm long
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by 5-6 rom in diameter, seeds with beige colored pappus,

seeds themselves green-brown, distance between flowers 3-4

rom, in flower around JUly-August.

MATERIAL EXAMINED: Andre 2746 (K, TYPE; US, photo)

Chiquiri bamba; Drake 55 (NY; GH fragment; US,· fragment)

Prove Loja; Hitchcock 21387 (US) between La Toma and Loja,

Prove Loja, 1800-2600 m, 4 Sept. 1923.
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7. TILLANDSIA WANGERINII 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,

punctulate to subglabrous; sheath 10-12 cm long by 5.0-6.0

cm wide, dark, elliptic-ovate, conspicuous; SCAPE 30-40 cm

long including inflorescence, 6-9 rom 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 ~RACTS 2.0-6.0 cm long consistently ex

ceeding the spikes, erect with nearly orbicular sheath,

minutely 1epidote, apex acute to attenuate, papery; SPIKES

2.0-4.0 cm long by ca. 2.0 cmwide, erect, stipe ca. 6 rom

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 within, unicarinate,

slightly to moderately nerved, papery, apex acute; SEPALS

1.2-1.4 cm long by 7-8 rom wide" erect, obovate, obtuse

rounded, subequally connate 3-4 rom; PETALS ca. 2.4 cm long;

STAMENS with filaments narrowing toward anthers and slightly

plicate in part, anthers with conspicuous tails 1-2 rom long,

included within corolla by 2-3 rom; OVARY 8-9 rom long by 3-4

rom in diameter; distance between flowers 3-4 rom, in flower

around September.
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MATERIAL EXAMINED: Weberbauer 2920 (B I TYPE i rJS, photo)

Peru; Hitchcock 21687 (US) between Cuenca and Huigra, Prove

Cafiar, 2700-3000 ro, 12-13 Sept. 1923.

'.
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8. TI~LANDSIA PETRAEA L. B. Smith, 1951 (Contrb. U. S. Nat.

Herb. vol. 29, no. 10) p. 497-498, fig. 65.

PLANT ca. 65 em tall, saxicolous; LEAVES 20-30 em long,

blades 2.0-2.5 em wide, narrowly trianguiar, gray-green,

involute, apex caudate, surface dense, mode~ately appressed

lepidote, sheath 10-15 c~ long by ca. 6.0 em wide, reddish

brown, dense-lepidote, elliptic, very conspicuous; SCAPE to

63 em tall inclUding inflorescence, 8-9 rom in diameter,

erect; SCAPE-BRACTS 5.0-15 em 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 em long by 2.7-3.1

cm wide, erect, imbricate, red, elliptic, glabrous within

.and without, strongly nerved, ecarinate, apex acute; SEPALS

3.0 em 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 i

OVARY 1.0 cm long by 5 rom in diameter, style several times

longer than,ovary, stigma exerted beyond corolla by ca. 5 rom,

stamens included by 2 rom, distance between flowers 2.0-2.5 em.

MATERIAL ~~NED: Espinosa E 2002 (US, TYPE) Llanos

Payama, northeast of Zaruma, Provo El 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. petraea 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.
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9. TILLANDSIA WALTERII Mez, 1906 (Repert. Nov. Spec. Regnum

·Veg. vol. 3) p. 43; Mez, 1935, pp. 553-554; f~ith, 1936,

pp. 550-551.

PLANT 50-80 em tall, epiphytic; LEAVES 30-35 cm long,

blades 1.5-4.0 cm wide, triangular, apex attenuate, 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-

cluding inflorescence, 5-7 rom in diameter, erect; SCAPE-

BRACTS 4.5-15 cm long by 2.5 cm wide, imbricate throughout,

foliaceous below, strict; INFLORESCENCE 15-20 em long by 3.0

cm in diameter at anthesis, red, narrowly elliptic, glabrous,

simple, with ca. 9-12 flowers, dense; FLORAL BRACTS 4.0-6.0

cm long by 3.5 cm 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 wi-thin, apex

very broad-acute, strongly nerved, papery, ecarinate, equally

free; PETALS 6.0-8.0 cm long, deep rose when fresh, turning

yellow, 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, Provo Azuay, ca.

4000 m, 3 Dec. 1948; Asplund 17711 (S; US, photo, fragment)

Hacienda Pizhin, Provo Azuay, ca. 2800 m, 23 Oct. 1955.
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NOTES: T. \~~lterii Mez has been collected from near the

Andean crest between Cuenca and Ona and on the eastern 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. 1132.

PLA~~ to 2 m tall; LEAVES 50-70 cm long, blades 9.0-

11.0 cm wide, 1ingu1ate, apex acute, much purple spotted,

subg1abrous, 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 diameter; SCAPE-BRACTS not known; INFLORES

CENCE 90-110 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 rom wide, linear-ovate, acute, free,

glabrous without, 1epidote within, posteriorly carinate;

PETALS ca. 4.0 cm long by 3 rom wide, erect; OVARY 9 rom long

by 2-3 rom wide, style more than 2 times ·as long as the ovary,

stamens included by 6-7 rom, free from petals, distance be-

tween flowers 5-6 rom; in flower May-July.

Y'JATERIAL EXAMINED: Sodiro 37d (B, TYPE; US, photo)

western slopes of Mt. Pichincha, PrOVo Pichincha, May 1896;

Asplund 16795 (US) below San Juan towards Chiriboga, Provo

Pichincha, ca. 2900 m, 2 July 1955; Sodiro 171/27c (Quito;
,

AJG, photo),' Ecuador ca. 2000 m, Oct. 1891.
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T~LLANDSIA STENOURA Harms, 1935 (Notizblatt, Gart. und Mus.

Berlin, vol. 12, no. 115) p. 537.

T. arguta L. B. Smith, 1959 (Phytologia vol. 6, no. 8)

pp. 440-441, pl. 2, figs. 16, 17.

PLANT ca. 1 m tall; LEAVES 30-60 em lo~g; blades 3.0

5.5 em wide, lingulate, densely lepidote beneath, apex acute,

sheath 10-18 em long by 5.5-10.0 em wide, purple, turning

very dark when dry, ovate-elliptic, conspicuous; SCAPE with

inflorescence ca. 1 m long by 1.0-1.6 em in diameter; SCAPE

BR~CTS 12-30 em long by ca. 2.0 cm wide, erect, imbricate;

I~~LORESCENCE 25-50 em long by 10-20 em 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 5.0-20.0 cm long by 2.0

2.5 em wide at anthesis, erect to spreading, ca. 12 to 15

per inflorescence, sessile or with stipe 1.0-3.0 cm long with

1 to 3 sterile bracts, each spike with 8 to 30 flowers;

FLORAL BRACTS 2.5-3.5 em long by 1.5-2.0 em wide, erect,

imbricate, red or purple, ovate, glabrous without, lepidote

within, bicarinate, unicarinate toward apex, not nerved,

apex acuminate; SEPALS 2.1-2.5 cm long by 4-6 rom 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 em long, violet; OVARY ca. 7

~u long by 2-3 rom in diameter, style at least 2 times ovary

length; CAPSULE 2.5-2.8 cm long by 8-9 rom in diamete~,



338
distance between flowers 6-7 rom, flowering around May-July.

ll. T. STENOURA var. STENOURA

FIG. 17

Scape at least 1.4 cm in diameter; inflorescence 30-40

cm long, bipinnate, red, spikes not sessile \bu~ with stipe

l.0-3.0 cm long having 1 to 3 sterile bracts, floral bracts

~ot exceeding 3.0 cm in length.

MATERIAL EXAMINED: Diels 558 (B, TYPE; US, photo)

~ipochocha, Provo Chimborazo, 3000 m, 16 Aug. 1933; 740 ~

(US) terrestrial, cloud forest, km 60 Quevedo-Latacunga, Provo

cotapoxi, 3350 m, 16· June 1961; 841 AJG (US) terrestrial,

growing in a clump on hummock at roadside, ca. 60 km south

of Cuenca, Provo Azuay, 3000 m, 20 Feb. 1963; Hitchcock 21676

(US) between Huigra and Cuenca, Provo Azuay or Canar, ca.

2700-3000 m, 12-13 Sept. 1923; Espinosa E342 (GH) near

cajairuma, Provo Loja, 2400 m, 7 May 1946; Foster 2619 (US,

TYPE of T. arguta) km 50 Cuenca-Ona, Prov.·Azuay, 4000 m (?),

4 Dec. 1948.

NOTES: I am reducing T. arguta L. B. Smith to taxonomic

synonomy with T. stenoura Harms. ~. arguta L. B. Smith shows

LO significant differences from the previously described.T.

stenoura Harms. Had there been access earlier to the type

specimen of T. stenoura Harms, undoubtedly T. arquta would

not have been described. Some specimens deposited in the

Berlin herbarium which had been thought lost, have since

turned up.



12. T. STENOURA var. GONZALEZII Gilmartin, var. nov.

FIG. 18

A var. T. stenoura inflorescentia tripinnatis; spicis

subsessilibus differt.

Scape ca.l.O cm in diameter; inflor~scence tripinnate

at least toward base, purple, branches with l to 2 collar

like sterile bracts at base; spikes subsessile, floral

bracts 2.7-3.0 cm long.

11ATERIAL EXAMINED: Espinosa E 1412 (GH, TYPE) "Grandes

rosetas de hqjas tiesas, inflorescencia muy grande (1 metro

o mas) compuesta de espigas multiples, decusadas, de color

rojo oscuro; Bracteas con bordes negros. Paramos del oc

cidente de Saraguro, ca. 5 km north of Saraguro, Provo Loja,

2500 m, 10 March 1947.

NOTES: This variety 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 var. mauroi in

the tripinnate inflorescence, and also in the shorter floral

bracts.

13. T. STENOURA var. MAUROI Gilmartin, var. nov.

FIG. 19

A var. T. stenoura bracteis florigeris longioribus;

foliorum laminis angustioribus; inflorescentia gracilis

differt.

Leaves somewhat triangular to lingulate, blade width



3.0-3.5 cm; inflorescence ca. 25 cm long and ca. 10 cm in

ciameter, bipinnate, having ca. 7 spikes, the lower ones

remote, 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) \dw~rf forest,

e?iphy~ic, moderately common, km 40 Cuenca-Loja, Prove Azuay,

3000 m, 9 Aug. 1965.

NOTES: T. stenoura var. roauroi Gilmartin differs from

tne typical va+iety in its narrower leaf-blades, the slender

inflorescence, the smaller number of spikes and the longer

floral bracts.



14. TILLA~~SIA PYR1U~IDATA Andre, 1889, Bromel. Andreanae,

p. 86.

FIG. 20

PLANT to l50 cm tall; LEAVES 35-40 cm long, blades
'.

4.5-5.0 cm wide, pale green, red toward apex, lingulate,

very minutely punctulate below, sUbglabrous above, sheath

ca. l5 cm long by 7.5 cm wide, slightly purple, elliptic,

conspicuous; INFLORESCENCE ca. 33 cm long by 20 cm in di-

&meter, bipinnate, with ca. 8 branches, ellipsoid, glabrous;

SCAPE ca. 145 cm long with inflorescence by 8-9 rom 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

long by 2.5-3.0 cm wide, erect, ovate, glabrous, apex acute

to attenuate; BRANCHES 8.0-ll.0 cm long by 2.5-3.0 cm wide,

erect at branch base then decurving, elliptic, stipe l.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 rom, elliptic, not nerved, glabrous

without, lepidote within, carinate posteriorly, broadly acute,

OVARY ca. 6 rom long, distance between flowers 5 rom.

MATERIAL EXAMINED: Gilmartin 1151 (US) km 71 Loja-
..

Cuenca, slopes above Rio Tanta, Provo Loja, ca. 2300 m, 12

August 1966.

COLOMBIA, PERU.



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.

Frequently when a bromeliad plant has these vegetatively

proQuced plantlets there is a concomittant greater than

normal elongation of the scape. Very common locally at km

71 Loja-Cuenca, growing on steep rocky hillsides.



15. TILI,ANDSIA BREV;CAPSu~A Gilmartin, spec. nov.

Habitu T. denudata Andre similis sed capsuiis brevis,

ramis ad 30 em longis.

PLANT probably at least 1 m tall; LEAVES ca. 46 em

long, blades 5.0-5.5 cm wide at blade, apex long acute,

punctulate, lingulate, sheath 18-20 cm long by 9.0 cm wide,

purple above; Ih~LORESCENCE probably ca. 50 em 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

em long, 2.0 cm wide, apex attenuate, erect to spreading;

SCAPE 1.0-1.5 em in diameter; SCAPE-BRACTS unknown; SPII<ES

to ca. 30 cm long by 2.0 em wide at anthesis, spikes ca. 3.5

em 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

~epidote within, scarcely nerved, coriaceous, imbricate

and erect at anthesis, spreading and not touching at cap-

sule maturity; SEPALS 2.0 cm long by 8 rom wide, ovate-

elliptic, obtuse, posteriorly carinate, free, slightly

nerved, glabrous without, lepidote within; PETALS at least

3.5 cm long; CAPSULE 2.2 em long, not exceeding calyx,

seeds dark brown with white coma, distance between flowers

7-8 rom.

MATERIAL EXAMINED: Firmin 652 (US, \
II..TYPE, GU~t~g-

Visalia, Provo Pichincha, 2700 m (?), 3 Jan. 1929.
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NOTES: This species may be the same entity as Andre

~antioned under X. denudata, 1358 Andre, that portion col

lac~ed near Huaca Ecuador, at 2950 m. Andre says that the

Ecuadorian specimen has much longer spikes. However in. his
~

description Andre says of T. denudata that the capsule is

twice as long as the bract.



16. TILLA.NDSIA DENUDATA Andre, 1888 (Enumeration Bromel.)

p. 8; Andre, 1889, p. 96; Smith, 1957, pp. 111-112.

PLANT 1-3 m tall; LEAVES 50-80 cm long, blades 5.0-8.0

cm wide, iingulate, apex acute, glabrous above; sheath el-
. '.

liptic, conspicuous, dark castaneous at least toward base;

SCAPE 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 ~a. 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

long by 1.5 cm wide, coriaceous, not nerved, bicarinate

throughout, broadly ovate, apex acute, glabrous without,

censely lepidote within; SEPALS ca. 1.9 cm long by 7 rom

wide, elliptic, free, obtuse to subacute, slightly nerved,

strongly carinate, coriaceous, glabrous without, lepidote

within; PETALS blue; CAPSULE to 4.0 cm long.

MATERIAL EXAMIl-l""ED: Andre 1358 (K, TYPE; US, photo)

Colombia; Acosta Solis 14085 (F) Cerro Ilalo, epiphytic,

Provo Iillbabura (?), 2500-3100 m, 6 Oct. 1949.

COLOMBIA.
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17. TILh~~IDSIA CLAVIGERA Mez, 1896 (DC Monogr. Phaner. vol.

9) p. 783.

flexed; INFLORESCENCE 50-80 em long by ca. 65 cm.in diameter,

glabrous, erect, bipinnate, with 12 to 20 spikes; PRIMARY

B~~;CTS 2.0-9.0 em long by ca. 2.0 em wide, erect, glabrous;

SPII~S 8.0-80.0 em long by ca. 2.5 em wide, spreading to

reflexed, linear, with 6-50 flowers per spike, stipe 5.0-15

em long with 3-7 sterile bracts; FLORAL BRACTS 3.0-3.5 em

long by ca. 2.5 em wide, ovate, erect, imbricate, bicarinate,

not nerved, apex acute, glabrous without, densely lepidote

within, coriaceous; SEPALS 2.8-3.0 em long by 8-9 rrm wide,

erect, oblong-obovate, sides nearly straight, free, broadly

acute, strongly nerved, posteriorly carinate; CAPSULE 2.4

2.5 em long, distance between flowers 7-8 ~~, flowering time

probably around July-Oct.

Y.1ATERIAL EXAMINED: Steubel 208 a eB, TYPE; GH, photo)

near Quito, Provo Pichinche, ca. 3000 m, Sept., 1871; Foster

2602 (US) road between Cachicaran and Portovelo, Provo Loja,

ca. 800 m, 30 Nov. 1948.
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NOTES: The differences evident between T. claviqera Mez

and T. fendleri seem to be ample to set this apart at the

species level, the floral bract~ 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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~J::r.JI,ANDSIA FEhTDLERI Griseb. l865 (Gott. Nachr. Ges. Wis.

Goet. vol. l864) p. l7.

PLANT 60-ll0 cm tall; LEAVES 35-70 cm long, blades 3.5

6.0 cm wide, lingulate, apex acute, sheath lO-l6 cm iong by

7.0-l0.0 cm wide, mostly concolorous with blade or purple;

SCAPE l.0-l.5 cm in diameter, erect; SCAPE-BRACTS 15 to 25

cm long, erect, imbricate; INFLORESCENCE 40-50 cm long by

~O cm in diameter or ca. II cm long by 7.0-8.0 cm in di

3.meter, bipinnate,~rect, glabrous with 4 to 10 spikes;

PRI¥~~Y BRACTS 3.0-15.0 cm long, spreading, apex attenuate;

distance between primary bracts 0.6-4.0 cm; SPIKES 3.0-30.0

cm 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 inconspicuously 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. FE~TDLERI var. FENDLERI

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. lO spikes; floral bracts 3.5-4.0
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cm long by 2.~-2.8 cm wide; sepals 3.2-3.7 cm long by 7-8

rom wide, inconspicuously nerved; capsule ca. 3.0 cm long.

}mTERIAL EXAMINZD: Schimpff 293 (GH) west of Balsapambo,

by RIo Cristal, Provo Bolivar, 500 m, 24 Oct. 1933; Stayor

mark 92519 (US) Venezuela, 1400-1450 m.

BOLIVIA, COLOMBIA, VENEZUELA.

19. T. FENDLERI var. REDUCTA Gilmartin, var. 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 inflorescence

c·a. 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 em long by ca. 2.0 em wide;

sepais ca. 2.2 cm long by 9 rom wide.

MATERIAL EXAMINED: AJG 1109 (US, TYPE) km 11 Cuenca

Loja, 2600 m, Provo Azuay, 9 Aug. 1965.

20. T. FENDLERI var. NERVISEPALA Gilmartin, var. nov.

A var. fendleri sepalis nervatis, bracteis florigeris

sepalisque brevioribus differt.

Plant ca. 60 cm tall; leaves ca. 70 cm long, blades ca.

5.0 cm wide; inflorescence ca. 40 cm long by 30 em in di

ameter; 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 em long much exceeding calyx.
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21. TII...I:~'_:::mSIA AEQUATORTALIS L. B. Sm:' en, 1958 (Phytologia

vol. 6, La. 5) p. 258.

PLA}~T ca. 50 cm tall; LEAVES 50 cm long, bl~des 4.0

5.0 cm wide, lingulate, apex short caudate, some purple,

she~tn ca. 20 cm long by 7.0-8.0 cm wide, leaf surface

mod~~ately densely appressed lepidote above, densely lepi

dote beneath; SCAPE ca. 4-5 rom in diameter, erect; SCAP3

B~CTS 3.5-12.0 cm long by 1.0 cm wide, strictly erect,

iniliricate throughout; INFLORESCENCE ca. 10 cm long by 5.0

cm in dia:;neter, broadly ellipsoid, bipinnate; PRIK>.RY

DRsCTS 2.0-6.0 cm long by ca. 2.0 cm wide, erect, apex

attenuate, the lower bracts equaling or slightly exceeding

s?ikzs, pale lepidote; SPIKES 3.5-5.0 cm long by ca. 2.0

cm ""lide, 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 B~~CTS 2.0-2.1 cm long

;~y 1.4 cm wide, imbricate, elliptic, apex acute, carinate,

not nerved, slightly lustrous, coriaceous, glabrous wit~out,

densely lepidote within; SEPALS ca. 2.0 cm long by 7-8 rrm

w:"de, elliptic~. acute, subcoriaceous, glabrous without,

?ensely lepidote within, posteriorly united for ca. 1.0 cm;

?ETA~S not known; CAPSULES ca. 3.7 cm long, seeds nearly

black; distance between flowers 3-4 ~~.

~'1ATERIAL EXAl-IINED: Hitchcock ,21328 (US, T:lPE) e,;.;)i

phytic, neuveen El Tambo and La Torna, Provo Loja, 1000

220J m, 3 Sept. 1923.
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22. TII.LANDSIA DICHROPEfYLLA L. B. Smith, 1955,(Phytologia,

vol. 5, no. 7) pp. 283-284; Smith, 1957, pp. 132,133,

fig. 37.

PLANT ca. 55 em tall; LEAVES 29-38 em long, blades

3.0-5.0 cm wide, appearing glabrous above, densely lepidote

below, blade subtriangular, sheath 10-20 em long by ca.

5.0-7.0 em wide, with some purple; SCAPE slightly curved,

5-7 rom in difu~eter; SCAPE-BRACTS 4.0-13.0 em lons, red

tipped, erect, imbricate throughout; IN?LORESCENCE 15-18

em long by 5.0-6.0 cm in diroaeter, bipinnate, dense, cy

lindric, pendent, glabrous except for apices of primary

bracts, red; PRIMARY BRACTS 3.0-5.0 cm long by ca. 2.2 cm

widc, erect to suberect, red, apex acute to accrninate,

lowermost almost exactly equaling spikes; SPIKES L~. 0-5.5

em long by ca. 2.5 cm wide, erect, elliptic, ca. 0.5-1.5

cn apart, having 5 to 7 flowers per spike, imbricate, ca.

10 to 13 spikes per inflorescence; FLORAL BRACTS ca. 2.5

cm long by 2.2 em wide, erect, red, elliptic, not nerved,

unicarinate, apex acute, coriaceous, glabrous without,

d~rk brown lepidote within, imbricate; SEPALS ca. 2.3 em

long by 7-8 ~~ wide, high connate posteriorly, obtuse,

posteriorly carinate, papery, nerved, glabrous without,

densely lepidote within; PETALS ca. 3.0 cm long; OVARY ca.

9 rr~ long by 2-3 rom in diameter, style and stigma included

by ca. 2-3 rr~, distance between flow~rs ca. 5 rom.

I~~ERIAL EXAMINED: Espinosa E 1094 (GH) ~amanda,



2900-3000 ID, Provo Loja(?), 24 Nov. 1946.

COLOMBIA.
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23. TILLA~~SIA BRUNONIS Andre, 1888 (Enumeration Bromel.)

p. 8; Andre, 1889, pp. 92-93, pl. 34; Smith, 1957, pp.

128-129, fig. 35.

T. brunonis var. mutcbilis Andre, 1888

Bromel.) p. 8.

~ .
(Enumerat~on

PLANT ca. 80 cm tall; LEAVES 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,

snorter than leaves; SCAPE-BRACTS 8.0-20.0 cm long, imbri-

cate throughout, foliaceous belowi INFLORESCENCE 30-40 cm

long, ca. 8.0 cm in diameter, bipinnate, pendent, dense,

rhachis totally obscured, cylindric; PRIMARY B~~CTS 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

~lowers, stipe to 1.5 cm long with about 1 steri~e bract;

FLORAL BRACTS 2.5 cm long by ca. 1.3 cm wide, ovate, apex

acute, imbricate, not nerved, unicarinate', coriaceous,

glabrous without, densely lepidote within; SEPALS ca. 2.2

cm long, ca. 6 ~n wide, obscured by floral bracts, acute,

carinate, posteriorly connate half way; PETALS violet

toward apex, white below; distance between flowers ca. 5

rr~, flowers around January-February.

~:~TERIAL EXAMI~~D: Andre 1757 (K, TYPE; US, photo)

colombia, 2900 m, Feb,. 1876; Asplund 17382 (US) imr..ature

s~ecimen, below San Juan towards Chiriboga, Provo Pic~inch&,

ca. 3000 m, lS Aug. 1955; Naundorf~ s. n. cultiva~ed by



~farnier-Lapostolle, Chiriboga, Provo Pichincha, 6 Jan.

1963 (US).

COLOIvlBIA.

KO~ES: The only distinguishing features between T.

:Jr:.~.jJ.on~ s Andre and T. sod:Lroi Nez seem l':O be the size and

union of the sepals. T. brunonis has sepals ca. 1/2 con

na~e posterio~ly and ca. 2.2 cm long. T. sodiroi, accord

ing to Mez (1935, p. 505) has its sepals subequally free

and ~ have found that they measure 2.8-3.0 cm Ions.

3eyond these criteria the two seem to be nearly iden~ical.

Lackir.g further material, T. sodiroi and 'I'. bruno:a.is must

be retained as separate species. However, it seeillS quite

possible that further material will show gradations in

union of sepals as t~is is frequently qu~te varia~le. 'I'.

o"::,ovensis, for example, has shown specimens 'lilit:h all the

sepals united, to the condition of posterior sepals low

connate on the same plant.
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24. TILLi-\NDSIA POIYANTBA Mez and Sodiro, 1904 (Bull. Herb.

50iss. ser~es 2, vol. 4) p. 1127; Mez, 1935, pp. 481-482.

PIG. 22

PLI"NT estimated 80 em tall; LEAVES 40-70 em long,

Dl~des 4.0-7.0 em wide, lingulate, subglabrous; SC"':.PE ex

ceeded by leaf rosette; SCAPE-BRACTS inillrieate througnout;

IN7LORESCZNCE 35-50 em long, by 10-15 em in diameter,

bipin~ate, dense, cylindric, having ca. 20 spikes; PRI¥~RY

Bl~~CTS 6.0-17.0 em long, erect, lowermost exceeding spikes,

apex acute; SPIKES 9.0-15.0 cm long by ca. 2.5 cm wide,

erect, having up to 20 flowers, distance between spikes

1.5-3.0 cm; FLORAL BRACTS 2.6-3.4 cm long by ca. 2.2 cm

wide, oblong-elliptic, apex acute, imbricate, erect, not

~erved, carinate; SEPALS ca. 2.2 cm long, lustrous, cori

aceous, posteriorly high-connate, glabrous, not nerved;

CAPSu~E 2.4 cm long, distance between flowers 4-5 ~~.

~~TERIAL E~IINED: Sodira 38b (B, TYPE, US, photo;

Quito, ISOTYPE) near Niebli, Provo Pichincha, Oct. 1879.
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25. ::::T:r_,L0)~T..JSIA SO:n:-':2.0I Mez. 1904 (Bull. Herb. Boiss. series

2, vol. 4) p. 1133; Mez, 1935, pp. 545-546.

PLANT ca. 1 m tall; LEAVES ca. 55 em long, blades 5.0-

6.5 cm wide, lingulate, apex acute to apiculate, lepidote

abovc, glabrous beneath, sheath ca. 15 cm1ong, ovate, not

co:-.spicuous; SCA-PE ca. 1.2. cm in diameter; SCAPE-:S:<.lI.CTS 12-

25 cm long, iniliricate and foliaceous througho~t; ~NFLCKES-

,..., ..,.\:'- ......
'-.J.:.J_• .....;.i:.. to 30 cm long by 10 cm in diameter, bipi~nate, dense,

?endent, cylindric, glabrous having ca. 22 spikes; PRI~~,RY

B:~.CTS 4.0-10.0 cm long, apex acute to apiculate, erect;

S~IE~SS 4.5-8.0 cm long by 3.0-3.3 cm wide, erect, cistance

a?art ca. 1.0 cm, having 4 to 6 flowers, stipe minimal;

FLO~~L BRACTS 2.6-2.9 em long by ca. 1.4 em wide, apex

~cute, not nerved, carinate, glab~ous without, imbricate,

censely lepidote within, papery; SE?ALS ca. 2.8-3.0 e~

long by 0.8 cm wide, elliptic, nearly free, glabrous

w~thout, densely lepidote within, subacute to obtuse;

?E~ALS ca. 4.0 cm long, exceeding calyx by ca. 1.2 em;

OVARY ca. 7 ~ll long, distance between flowers ca. 7 ~~.

MATERIAL ~~INED: Sadiro 37c (B, TYPE; US, photo)

Kanegal, west of Otavalo, Provo Pichincha, May 1902;

R-i~7et 903 (p) Chillacocha, Provo Pichincha, ca: 3500 m,

Jan. 1905; Hitchcock 21597 (US) between Ona and Cuenca,

Provo Azuay, 2700-3300 m, 9-10 Sept. 1923.
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26. TILL~~SIA DEMISSA L. B. Smith, 1954 (Contrb. u.S. Nat.

Herb. vol. 29, no. 11) pp. 527-528, fig. 83.

FIG. 23

Ph~NT 1-2 m tall when inflorescence is extended, by

ca. 1 m in diameter; LEAVES 50-120 crn long, blades 8.0-11.0

cm wice, blue-green with some purple mottling, blade lingu

la~e, apex acute-attenuate, obscurely punctulate, erect to

spreadir"g; SCAPE ....."ith inflorescence to nearly 2 m long, ca.

1.5 cm in diameter, pendent, exceeded by leaves; SCAPE

3RACTS at least 20 cm long, densely iIT~ricate and sub

foliaceous, erect; I~~LORESCENCE ca. 120 cm long by 12-15

cm i~ diameter, bipinnate, dense, narrowly cyli~dric,

?e~dent with ca. 35 erect spikes, purple; PRI~~RY BRACTS

12-20 em long by ca. 5.0 cm wide, erect, green, slabrous,

apex acute-attenuate; SPII<ES 12-15 cm long by ca. 3.3 cm

VliC:,e at anthesis, erect, having 8 "co 18 flmvers per spike,

stipe 1.0-3.0 cm long with up to 4 sterile bracts; imbricate;

FLORAL BR~CTS ca. 3.2 cm long by 2.9 em wide, erect, inmri

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

em wide, erect, green transparent, elliptic, coriaceous,

acute, slightly carinate posteriorly, nearly free, gla~rous

without, densely lepidote within; PE1~S ca. 4.5 cm long,

erect, violet; OVARY ca. 6 rom long; CAPSULE ca. 3.4 cm

long, dist~nce between flowers ca. 0.7-1.2 cm, flowering
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time around Sept. to December.

~~~ER=AL EYJU1INBD: Foster 2624 (US, TY?E) kro 120

o~a-Saraguro, Provo Loja, ca. 2100-2500 ro, 4 Dec. 1948;

3 -:-"- "l 1 r "..:-.\ L.i \.j ~. __ -..1 h.r (US) kID 71 Loja-Cuenca, common, in capsule, ter-

restrial, Provo Azuay, ca. 2300 ro, 12 Aug. 1965.
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27. ~ZLLANuSIA EM~RGENS Mez and Sodiro, i304 (3ull. Eer~.

Boiss. series 2, vol. 4) p. 1132.

PI.At~'=' ca. 80 cm tall ; LEAVES ca. 40 cm long, blades

.:l.0-5.C> cm wide, lingulate, or sUbtriangular, apex acute

to apiculQte, red toward apex, subglabrous above, minutely,

c.ensely lepido"t.e beneath; SCAPE ca. 78 cm tall, 5-7 rom ~n

c.ia~8ter, erect; S~.PE-BRACTS foliaceous and imbricate

"::h:oug'hout, erect, red when alive; Il:JE":;:'ORESCENCE ca. 25-

36 c~ long by 10-14 cm in diameter, erect, red, cylindric

to ellipsoid, glabrous, bipinnate, dense; P~I~7~RY BRACTS

4.8-11.0 cm long by ca. 3.0 cm wide, erect to spreading,

red, apex acute-attenuate; SPIKES 7.0-9.0 cm long by ca.

1.5-2.0 em wide, spreading at anthesis, distance 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 DRACTS 2.4

3.0 cm long by ca. 1.2-1.8 em wide, iniliricate, ovate, apex

long acuminate, not nerved, unicarinate, coriaceous, sub

g~aDrous without, densely lepidote within; SEPALS 2.1-2.4

c~ long by 5-6 lilla wide, linear-ovate, acute, posteriorly

carinate, posteriorly united for 1.3-1.8 cm, not nerved,

?apery, glabrous to sUbglabrous without, densely lepidote

within; PET~LS ca. 3.0 cm long; CAPSu~ES 2.0-2.2 cm long,

distance bet~een flowers 4-5 nm1, in flower around A?ril.

l·':';"...':":'ERI,;c;.L EXAMIKED: Sodira J,71/38 (3, 'I'YP::':; US, :'::':lO'CO)

Provo Pichi~cha, 3JOO m, June 1686; Dre~ E-142 (~S) trail

:e:=om A:.")arejos "co San Pablo, Selva Alegre, west of ;)"cov~,lo,
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?rcv. Iniliabura, ca. 3600 ro; 23, A~ril 1944; Dr8W S-296 (US)

P£~aillo de Pinan, Provo Imbabura, 25 June 1944; Naundorff £.

~. cultivated by Marnier-Lapostolle (US), Shell Mera, Provo

?astaza, ca. IJ00 ill (Naundorff says 600 ro, this is not

likely if collected near Shell Mera), 22 March 1966.



361

TILh~NDSIA BUSERI Mez, 1903 (Bull. Herb. Boiss. vol. 3)

p. 145; Smith, 1957, pp. 125-126.

P~~NT at least 70 cm tall; LEAVES 30-60 cm long, blades

3.5-5.5 cm wide, lingulate, apex attenuate, glabrous above,

dGnse~y appressed lepidote beneath, sheath 12-20 em long by

ea. 5.0-8.0 em wide, elliptic, conspicuous, nearly concol

oroas witn b:ade; SCAPE erect, SCAPE-B2ACTS densely iLIDri

cate, subfo1iaceous; INFLORESCENCE ca. 30 cm long by 9.0

l~.O em in diameter, cylindric, red, glabrous, bipinnate,

dense or lax; PRIY~RY BRACTS 4.5-10.0 cm ~ong by ca. 3.0 cm

wi~e, s~reading to reflexed, red, apex attenuate; SPIKES

5.0-7.5 cm long by ca. 2.5 cm wide, erect to reflexed,

naving 7 to 14 flowers per spike, ca. 25 s?ikes per in£lo

~escence, stipe 0.5-1.5 cm long, sterile bracts absent or 1;

?LORAL B~~CTS 2.0-2.8 cm long by 1.6-2.0 cm wide, broadly

elliptic, unicarinate, not nerved, apex acute, glabrous

viithout, lepidote within, imbricate; SEPALS ca. 2.2-2.6 cm

long by 6-8 ~~ wide, elliptic, posteriorly carinate, nerved,

free or connate, acute, papery, glabrous witnout, le?idote

within; PETALS 2.6-3.5 cm long, erect, ~sua11y purple, dis

tance between flowers 5-8 ~n.

28. T. BDSERI var. BUSERI

Inflorescence dense, sepals entirely free, sepals to

6 mn1 wice.

K~TERIAL EXAMINED: Lugo 217 (US) Mera, Provo ?astaza,

ca. 1200 m, 21 April 1940.
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COLOMBIA.

2S. m... . 3LJ~3E~I var. ~~ICOLA Gilmartin,var. nov.

FIG. 24

A va::'. buseri , .
scpa..l.J...s connatis, latioribus 6i£fert.

Inflor8scence lax; spikes reflexed wi~h ca. 7 to 10

flowers per spike; sepals 8 ~n wide, posteriorly connate

for 4-6 ~UU; petals ca. 3.5 cm long.

~Q~TER~AL E~~~~NED: Foster 2620 (US, TY?E) ~ ,- .t-.ep:..pny ....~c,

c~_oud :forest, be-tv/een Cuenca and Ona, Prov. Azuay, ca.

3000 m, 3 Dec. 1948.

NOT~S: T. buseri var. nub~cola AJG differs from the

-typical variety of T. buseri most conspicuously in the re-

flexed spikes. However, it is not known if this cOLdition

of reflexed spikes is consistent. The sepals do seem to

~e consistently posteriorly joined which helps to dis-

tinguish this variety from the typical one. T. buseri var.

~~0icola apparently occurs at a somewhat greater altitude

and in an area that almost continuously remains within the

clo~ds most days. This variety is also very close to T.

''''urdacki~ L. B. Smith.



30. TILL~NDSIA FOSTERI Gilmartin, spec. nov.

:=:abitu T. 'I.\I(.:rdr.tckii L. B . Smith sed laminis folio::u."U

latio:::-ibus, -glabis, stipis ad 3.5 cr., longis, 2 to 3 bracteis

v~cuis praeditis.

FIG. 25

PLs~~ ca. 1.5 m tall by ca. 130 em in diameter, rosette

o~ s~reading leaves; L~~VES 45-55 em long, blade 6.0-7.5

cm ,vide, ling'ulate, purple blotched, g-labrous both surfaces,

~pex ac~te, sheaths 17-20 em long by 8.0-10.0 em wide,

purple in part, ovate, densely appressed-lepidote; SCAPE

1.3 em in diameter, curved, much exceeded by leaves; SCAPE

~~~CTS tota:ly imbricate, foliaceous; I~~LORESCENCE ca. 65

em lo~g by 8.0-10.0 cm wide, curved, lax, bipinnate, gla

~rous having ca. 19 spikes; PRIMARY BRACTS 4.5-18.0 em long

by 3.0-4.0 c~ wide, apex attenuate to caudate, spreading;

SPIlZES 9.0-10.0 em long by 2.0-2.5 em wide, some of the

lower spikes "IIlith 6 to 8 apical small floral bracts having

aborted flowers, spreading, distance between spikes 1.5

4.0 cm, stipe to 3.5 em long having 2 to 4 sterile bracts;

2~ORl~L BRACTS 2.7-3.0 em long by 2.1 cm wide, erect, iniliri

c~te, elliptic, glabrous, densely lepidote within, verv

obscurely nerved but still appearing smooth and lustrous,

coriaceous, apex acute; SEPALS 2.1-2.5 em long by 0.8 cm

i:lide, e2.::".i.ptie, S'labrous, densely lepido"ce wi t~1irJ., acu·te,

doste~ior::"y carinate, posteriorly connate ~or 2-3 ~~, 00

viously ~erved; PETALS ca. 3.5 cm long, distance between



flowers 6-7 mUj CAPSULES 3.0 em long, not extending beyond

the floral bracts.

~~~ZRIAL EXfu~INED: Foster 2625 (uS, TYPE) betw8en Ona

and Saraguro, on ledges, Provo Loja, ca. 2400 lli, 4 Dec.

lS48.



31. ~~LLANVSIA WURDACKII L. B. Smith, 1963 (Phytologia,

vol. 9, no. 4) pp. 254-255, pl. 4, figs. 4, 5.

FIG. 26

Ph~NT 50-150 em tall by ca. 50 em in diameter,

eam?anulate rosette; LEAVES 38-55 em long, blades 3.5-6.0

e:'c. wide, lingulate to sUbtriangular, apex at"cenuate, grey

green, sli~ntly involute toward apex, nearly glabrous

above, densely lepidote beneath, ca. 36 scales per rrm2 ,

sheath 14-25 em long by up to 11 em wide, gradually merg

ir.g with :blade, dark eastaneous beneath, dark purple above;

S2APE ca. 7 rrm in diaill6ter, red, erect; SCAPE-BRACTS ca.

16-20 em lo~g by ca. 3.0 em wide, erect, foliaceous and

i:-nbrieate throughout; INFLORESCENCE ca. 38 em long by 9.0

~O.O em in diameter, erect, red, eylindrieal-pyra~idal,

s~bglabrous, bipinna~e, lax with ca. 14 spikes; PRI~ARY

BRACTS 3.5-12.0 em long by ca. 2.4 em wide, erect, red,

apex attenuate to caudate, lowermost longer or shorter

than s~ikes, upper primary bracts less than half as long

as spikes; SPIKES 5.5-9.0 em long by 2.0-3.0 em wide,

erGet-spreading, red, ca. 2.0-4.0 em apar"c, having 6 ·t.o 9

flowers per spike, stipe 1.5-3.0 em long with 1 to 4 sterile

~:)raets; FLOR..~L BRACTS 2. 7-3.4 em long by ca. 2.5 era wide,

erect, inillrieate, red, broadly elliptic, apex acute, bi-

c<:::.rina·':8, not nerved, coriaeeous, sUDg"labro\1s wi.t:~.c·-.:.·t.,

~ense~y lepidote within; SEPALS 2.4-2.8 em long by ca.

S-8 L~h v/ide, erect, free or posteriorly snort-eon~ate,
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s~rongly nerved, broadly acute to obtuse, posteriorly

c~rinate, glabrous without, oblong to linear-ovate; PETALS

''(-lith :?i~"k or pu::":;.:>le-pink blades i OVARY 10-11 rro:t long by

3-4 nrr~ i~ diam~ter, distance between flowers 4-5 MU, in

£lm-.Ter around .J"uly and :"ugust.

l~~~ERIAL EXili~INED: 11~8 AJG (uS) common, growing ter

restrially, cloud forest, km 53, Loja-Cuenca, Provo Loja,

ca. 2800 ill, 12 Aug. 1965.

PK~U.

NOTES: ~illandsia wurdackii seems to be a fine example

o:E a "variable species." Smith says (1963, p. 255) "It

Deco~esincreasinglydifficult and dangerous to describe

l-"oval·ties from the complicated maze of TiJ.landsia subgenus

3'..1J.ard·cia that centers on the northern and central Andes.

Ample collections, such as those of T. ,·.rurdackii .

show great variation in characters. "The present col-

lection 1148 AJG shows some differences in size and union

of sepals from the type collection Wurdack 801 according

to Smith's description and illustrations. Nevertheless,

it is proDably properly allocated to that species. The

collection area of AJG 1148 in the province of Loja,

Zcuador is not far from the Peruvian collection site of

':'~';'1;~c"ack 801. Both are from the Amazon drainage area of

the eastern Andean slopes.
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32. ~:~I,Lt,:N-:OSIA LAJ3NSIS Andre, 1888 (21-'::'11leration Bromel.)

p. 7; ~\D.dre, 1889, pp. 88-89, pl. 311>; Smith, 1957, p.

Ill.

PLA~T esti~ated 60 em tall; LEAVES to 70 em long,

~ladcs 4.;) em '\Vide, blades narrowly lingulate, g:.abrous (?) 'I

SCA?E slis~tly curved, ca. 1.5 cm in dia~eter; SCA?E-BRAC~S

ca. 15-20 cm long by 3.0 cm \vide, imbrica-te, apex :ceflexed;

=R~~ORESCE~CE ca. 15 cm in diameter, bipinnate, lax;

?h~~~~RY B~~CTS 3.0-5.0 cm long, suberect, apex acuminate,

dis::'anC2 be-t.TNeen ca. 3.0-4.0 cm; SPIKES 7.0-10.0 cm long

~y 5.0-6.0 cn wide, elliptic, spreading at nearly right

2~gles to rh~chis; FLORAL BRACTS 4.5 cm long by ca. 2.2

em vlide, erect, imbricate, apex acu-ce, carinate, not: or

~ca:ccely nerved, glabrous without, much exceediLg sepals;

SE?ALS 3.0 cm long, free, oblong; PETALS li~ear, violet,

~lightly exceeding stamens, distance between flowers ca.

5 IT.l:t.

~~~TE~IAL ~lIN~D: Andre 3477 (K, TYPE; US, photo)

Colorubia near Ipiales, ca. 2900 m, 1876;

COLOI'lBI1L

l.\OT:8S: This species although not ye-c repo:cb;d for

Ecuador is certain to be found there.

site is just north of the Colombia-Ecuador border. The

plant is most striking for its very broad spikes, which

~ppGa:c tc De nearly as broad as long and which spread out

",har':":-:"_i f:t'om "che rhachis.
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33. T:':L:rAN"TlSJ:A AI:,?LA Mez and Sodiro, 1904 (Bull. Herb.

Boiss. series 2, vol. 4) p. 1134; Nez, 1935, p. 534.

Ph~NT 60-:00 cm tall; LR~VES 40-60 cm long, blad~s

~.0-7.Q cm wide, lingulate-triangular, apex attenuate,

ce~sely lepidote beneath, scales moderately a9P~essed,

sh~ .th 18-20 em long, purple when alive; SC~PE ca. 2.0 cm

i~ ~i2meter, erect; SCAPE-BRACTS imbricate, erect; I:~LO-

~ES~ENCE ca. 35 cm lor.g by 15-20 cm in diameter, bi?innate,

glabrous, ellipsoid-cylindric having 6-8 spikes; PRIiV.ARY

b~~~CTS 5.0-19.0 cm long, spreading, a?ex acute to caudate,

glabrous; SPII<ES 5.5-10.0 cm long by ca. 3.5 cm wide at

antnesis, c~. 5.5 cm apart, spreading to reflexec, having

ea. 10 flQi,ve~s per spike, s~cipe 1.0-3.0 Ci.:1 long \·li·.:h 1

sterile bract; FLORAL 31~~CTS 4.0-4.5 cm long by C '"~. 2.5 cm

viide, elli?tic-ovate, erect, imbricat:e, c:.:)ex aeu~ce, slightly

to strongly nerved, glabrous without, de~sely lep~dote

within; SEPALS ca. 3.0 cm long by 6-8 rmn wide, elliptic,

broc:.dly acute-obtuse, posteriorly carinate, free, nerved,

subglabrous without, lepidote within; PETALS ca. 4.7 em

lcng; O~~RY ca. 7 ~n long by 3 rrm in diameter.

JYli";'TERIAL Ex..~'1INED: Sodiro 17/37 (GIl, ISO'I'YPB) Cerro

Cinguiltina, Provo (?); Cou"thouy .§.. n. (GE) "Quitensi.an

Andes"; AJG 1081 (US) terrestrial, km 15 Quito-Otava10,

Provo Pichiucha, Aug. 1965.



T~~L"'J.A.i~:::0SIA .?-\RCUAr;.TS L. B. Smith, 1951 (Cont::b. u.s. Nat.

:-:erb. vol. no. 10) p. 436,

FIG. 27

fig. 41.

P~A2~T to I ~ taIlor morei LEAVES 25-70 cm long,

01ad~ 2.0-5.5 Cffi wide, lingulate, apex acute to attenuate,

:;~:""):'':.::8ssed lepidote below, shiny scales above, shea'c:'1s ca.

25 C.11 long" by 9.0-10.0 cm wide, dark brOvTl"l above wl1er.i. dry,

ell~~tici SCAPE arcni~g-decurved, 0.9-1.5 em in ~iameteri

SC:~"'?S-E~~~.CS:-·S 12-35 cm long, erect with apices reilexed,

':"r.-2:;:,:.:'::"c2:te tl1roughout, foliaceous belovli IN?LORESCENCS 10-

20 C2 Ions by ca. 7.0-20.0 em in diameter, few b::anched

s~0~igitate, glabrous; PRIlflliRY BRACTS 4.5-6.5 cm long, apex

at~enuate, ~~ch shorter than spikes, spreading, Qistance

betvleej.l. 2.5-5.5 cm; SPIKES 7.0-25.0 cm long by 2 . .3-5.0 cm

\vide, secund, erect to nodding, having 12 to 17 flowers,

sti?e 1.0-2.5 cm long having up to 3 sterile bracts; FLORAL

B~~.CTS 3.8-5.0 cm long by 2.3-3.3 cm wide, erect, iuiliri-

ca~e, elliptic, apex sharply acute, exceeding sepals,

cari~ate, coriaceous, not at all nerved, qlabrous witnout,

densely ~epidote withini SEPALS 2.8-3.3 cn long by 0.8-1.2

Qffi w':"de, elliptic, free, subcoriaceous, posteriorly cari-

ac~te, nerved, glabrous without to sub~la~rous,

densely lepidot.e within; PETALS 4.5-6.0 cm 10::-.:.9", :=-lade

0.6-1.0 cm wide, lilac to violet, stamens barely included

~n corolla; CA?S~E ca. 1.0-4.0 cm long, distance bet\1eGn

£lowers 4-9 IT:l:l.
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34. 'Y-::..J:SA£-"T:JSIA ARCUANS var. ~\RCUANS L. B. Si:l.ith, :'951.

L2a\"eS at least 50 em long, blade widt.h at l€.ast 4.5

ern; sca:;;e diar:1e·ter ca. 1.5 em; inflorGseenee ca. 20 em in

diar:.et:.er; spikes a'c least 11 em long and at least: 4.0 em

\·rie.", i floral bracts to 5.0 em long and to 3.3 em ,,/ide i

sepals paperYi petals to 6.0 em long; distance between

flo\vers "eGo 5 rom.

:·I?~TE:':':'IAL EXAIvIINED: Benois'c 3917 (:2) Pifo, eas"e of

Q~i·t.o, ?:cov. Piehineha, ca. 2500 m, 19 Feb. 1931; Dre':l

T~-299 ('CS) 2 km east of Hacienda Peeillo, road to Guay

a::;a::.-.:billa, along roadside, Provo I:nbabura, ca. 31CO m,

29 June 19~4i ~splund 18255 (US) Pifo, on wall above tne

vi11ase, ?rov. Pichincha, ca. 2800 m, 31 Oct. 1966.

35. ~I~LANDSIA ARCUAKS var. NAuNDORFFII Gilmartin, var. nov.

A var. arcuans parvioribus, sepalis ehartaeeis, spieis

atigustioribus differt.

Leaves 25-35 em .long, blades 2.0-3.0 C~ widei scape

~iameter to 1.0 cmi inflorescence ca. 7.0 em in diameter;

spikes to 9.G em long by 2.5 em wide at anthesisi floral

~~aets 3.8-4.0 em long by ca. 2.3 em widei sepals sub

coriaceous; petals ca. 4.5 em long, distance between flow

ers to 9 rr..m.

V~~TERIAL EXAMINED: Naundorff ~. n. 26 March 1963 (DS,

'7:ZPE) cultivatec. by Marnier-Lapostolle in Pari.s, quebrada

near Quito, Provo Pichineha, 2800 m, 26 March 1963.
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35. TILLANDSIA SCHIMPERIANA Wittmack, 1889 (Engler's Bot.

Jahrb. vol. 11) p. 67; Smith, 1957, p. 125.

PLAK~ probably 70 cm tall; LEAVES 50-70 cm long,

b2.ades 3.0-5.5 cm ",ide, appressed lingulate, lepidote,

3.?ex acuminate, sheath 15-16 cm long by 8.0-9.0 cm wide,

elliptic; SCAPS 0.8-1.1 cm in diame'ter, erec':':; SC.2~P3-BR2\CTS

2.2-32 cm long by 2.5-3.5 cm wide, densely i~illricate and

fo2.iaceo~s, erect; INFLORESCENCE 7.0-10.0 cm long by ca.

7.0 cm in diameter, red, with 3 to 5 subdigitate s?ikes,

~la~rous, de~se; PRIYlliRY BRACTS 5.0-10.0 cm long by ca. 2.0

c::''''..l''"ide, erect to suberect, foliaceous, apex acute to at-

te~uate, red, exceeding spikes; SPIKES 4.5-8.0 cm long by

1.7-2.0 cm wide, erect, having 6 "co 10 flowers per spike,

sti~e ca. 0.5 cm long, usually with 1 sterile bract, ca.

7 r,lU.l ~etween spikes; FLORAL BRACTS 2.2-2.5 cm long by 1.5

1.7 cm wide, erect, iniliricate, uncarinate, apex acute,

ovate, s~~g~abrous without, densely lepidote wit~in, ob

scurely nerved, dull; SEPALS ca. 2.1 em long by 8-9 rrIDl

wide, erect, elliptic, apex broadly ac~te to obtuse,

GC":',.1al1y free, mode::ately lepidote without, densely lepic..ote

within, nerved, posteriorly carinate, papery; PETALS with

blades ca. 7 rrm long; OVARY 9 nuu long by 3 ~u in diamete::,

distance between flowers 4 ~u.

Lehmann 26 (GEl TYPE; uS, ~noto)



COLm'lBIA, PERU.
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37. T:C:::'Ll':.NDS~A ORB::LCULARIS L. B. S"nith, 1954 (Phy-tologia

vo~. 5) p. 38, pl. 3, figs. 4-7; Smith, 1957, P? 126-

127.

FII~. 28

?~~KT ca. 65 cm tall; L~\VES 35-50 cm :ong, blades

3.5-6.0 cm wide, linear-lingulate, apex attenuate, light

~~G~n, s~~glabrous above, densely lepidote benea~h, sheath

ca. 16 C:;"(i. long" by 9.0-l.0.0 cm wide, ca:::-k pu:;:,ple booth sur-

=~ccs, el.li~~ic; SCAPE 0.9-1.2 cm in diameter, erect;

SC~2Z-E~~CTS 0.8-12.0 cm long, erect, i"nb~icate and foli-

aCGOUS throughout, red-tipped; INFLORESCZNCE ca. l4 cm

l.ons by 7.0-8.0 cm in diameter, erec~, red, glabrous, bi-

--"'; "-"""": -. ~ ~
_.,I_ ......... _c..l.-..,;.;:; I dense, having ca. 18 spikes; PRIV~~RY B~.CTS 4.0-

8.0 cm long by 3.0-5.0 cm wide, erect, sheath orbicular,

c..:..).:.:;.x a"t·ce","u.&"te and red, the lower bracts wit:"l triangular

~lades exceeding spikes, the upper ones slightly shorter

-chan spikes and with apices apiculate; SPIKES 4.0-5.0 em

long by 1.5-2.5 cm wide, having 4 to 6 flowers per spike,

erect, stipe minimal to 1.0 cm long, usually having no

s~erile b~acts; FLOR~~ BRACTS ca. 2.4 cm long by 1.8-2.0

cm wide, erect, imbricate, red or yellow, apex acute, cari-

nate, ccriaceous, glabrous without, densely lepidote within,

sligh~ly nerved, dull; SEPALS 1.8-2.1 cm long by 6-8 ~~

,vide, ~road:y acute, posteriorly carinate, sube~~ally free,

C;F2S"G".i:.E cc... 2.;:; cm lO:J.g, distance between :Clower::: 6-7 r'::rLi..
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)l~~ZR:AL E~Q~~:~ED: C~atrecasas 18831 (GE, TY~E; US,

P:'_oto) Colornbia, 3300-3350 ro; Schi:up£f 832 (B; US, pho"co)

~:;e;:;,::' of ::-'.::_ob2.mba, Prov. Chimborazo, 19 March 193L2-; Er'-oinosa

~ 1033 (GE) RaciGnda Rorta-N~~ue, P~ov. Loja, 3000-3500 ID,

10 ~ov. 1S~Ci Foster 2627 (08) &~ 55 Cuenca-Loja, Provo

~zuay, ca. 3500 ro, 3 A~g. 1948; Foster 2628 (US) kn 25

Cue~ca-Loja, Provo Azuay, ca. 2100 ~, 4 Dec. 194bi F0S~Gr

:530 (US) cuenca-Loja road, Provo Azuay, ca. 3000 ro, 4 Dec.

1948; AJG 623 (US) km 15 Aniliato-Guaranda, Provo T~ngurahua,

ca. 2700 m, 7 1'1arch 1962; AJG 1100 (US) km 18 p.rcLbc:.to-Cuenca,

?rcv. Tungurahua, 2800 ro, 8 Aug. 1966; Foster 2618 (US)

be~w8en Cuen6a and Gfia, Provo Azuay, ca. 4000 ro, 4 Dec.

:"'S~~8; '::,,':;'2 625 (US) terrestrial, steep cliff, km 20 Ambato

~ur&n~a, Provo Tunguranua, ca. 2800 m, 7 March 1962; AJG

1110 (DS) ~errestrial, roadcut, co~non, km 18 Cuenca-Loja,

?rov. Azuay, ca. 2600 ro, 9 Aug. 1966; AO-G 12.13 (DS) "pa:camo,"

km 43 Cuenca-Loja, tank full of water, Provo Azuay, 3308 ro,

9 Aug. 1965.

COLOlvlBIA.
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33. '-;-':~ITJAt::0S=A PACHYA....XmT L. B. Smi th, 1958 (Phyto:"og'ia vel.

6, no. 5) pp. 259-260, pl. 1, figs. 11, 12.

?~.NT ca. 1 m tailor more; LEAVES ca. 70 em long,

~lades 6.0-7.0 em wide, lingulate, apex short-caudate,

d'::;:1.sely z..:..::>pressed-lepidote :below, su:Dglz.brous above, sheath

20-24 em long by 8.0-9.0 em wide, slightly dz.rker than

blad~s; SCAPE ca. 1.6 em in diameter, not exceeded by

lea£-~ozett.::;, erect; SCAPE-BRACTS densely ~~~ric~tG and

£cliaceous; INFLORESCENCE estimated 70 em long Dy 8.0-12.0

6.5-10.0 em long by 4.0-4.5 lustrous, darJ<:

\',hsll. dry, sheath orbicular, apex acu::ninate to caudate, con-

sis"ce:-_tly with blades exceeding spike, sligh"ely IG::?ido"ce

toward apices; SPIKES 5.0-5.5 em lens by 3.0-3.5 em w~de,

ca. 25 pe~ inflorescence, ca. 1.5-2.0 c~ apart, erect,

:i:z.virJ.g" 6 "CO 9 flowers per spike i F~ORAL 3:~:';_'::;T3 c&. 2.8 em

~o~g ~y 2.2 em wide, er~ctJ imbricat8, ov~tCI gl~0rous

\'!i".::."ho~t, lepidot:e wi~chin, t:micaril"la:ce, coriz.eeot.:.s, a:...::ex

~cutG, slightly nerved; SEPALS ca. 2.5 cm long by 0.9-1.0

cm wide, erect, elliptic, equally free, sUbglabrous \vithout,

de:"lsely lepidote wi"tl1.in, pos"ceriorly earina't:.e, acu"ce; P:SS.'F.LS

ca. 3.0 em long with blades 1.0 em long, purple; distance

bc'cwGcm flowers 7 -8 nUTl.

2700-3000 ro, 12-13 Sept. 1923.
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39. ':'::=::-.:LAI~~D.sTA ''?-'''.ST:E:NSIS Andre, 1888 (Enumeration :S:comel.)

p. 8; Andre, 1889, pp. 91-92/ pl. 39a; Snith, :957, pp.

l27-12~, fig. 34.

P~~~T 1.0-1.5 m talli L&;VES 50-60 C~ lo~g, blades

~.5-7_0 c~ wide, lingulate, apex acu~e, densely lepidote

~e~8~th, much appressed, sheath eoncolorous with bl~de;

22~?Z ca. 1.0 em in diameter, much exceeding leaf-rosette,

-3J.::8Ct:; ::;::Al'3-Blli\CTS at:. least 18 em lcng, i::nbrica-t<:'l t:1.:.:oug-h-

0'':.-::', e:.:ec·::', apex acute to atte~l.uate; INFLORESCENCE 30-50 em

~C~; ~y ~.0-5.5 em in diameter, Dipinnate, densG, cylind:cic,

E.:.:ec-c., srla:bro:.::.s, having ca. 25 spiJ-:es, these ca. 1.5 cm

a9a:.:~; PRI~~RY BRAC~S 4.0-10.0 em long, erect, apex caudate,

s~e~th t:.:iangular, glabrous without; SPII<ES 4.5-7.3 cm long

~y ca. 2.0 cm wide, erect, stipe mini~al to 7 ~~ long with

~p to 1 s~erile b:cact, having 6 to 8 flowers per spike;

FLORP.L BR;CTS 1.9-2.4 cm long by 1.9 to 2.4 cm wide, im-

~:.:~cate, broadly ovate-311iptie, erect, apex acute, uni-

carinate, co:.:iaceous, strongly nerved to slightly so,

g:a0:':ous without, densely lepidote within; SEPALS ca.

c~ long :by J.9 cm wide, ovate, equally connate for 2-3 ~~,

o~tuse, carinate, nerved, glabrous without, densely lepi-

dote \-/i"c:i.-.in; PETALS ca. 2.5 em long; CAPSULES ca. 3.0-4.0

c~ long, distance between flowers 4-6 rom.

Provo ?ie:1L1cha, ea. 2SCO m, 18 Feb. 1929; :?\~r.:.l3.nc. and



S·..J.:""':'~'.8:CS 753 (G..:":) isla,--.:.(;;. in Lago cuicocha, Provo L;J:)abura,

c~. 310C ~, 29 May 1939.
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EG::'~::J. ':3oiss. series 5) p. 191; Mez, 1935, p. 546.

FIG. 29

PYAI'i;'T 1.0-1.5 m to.ll, aeaulGseen·t i LEAVES ca. 50 em

long, blades 6.0-7.0 em wide, 1insulate, reddish-green,

sh.:;a:tlJ. ca. 12 em long by 12 em wide, SO:i'.i.e purple; seAP:;:: ca.

~.o em in ciameter, erect, m~ch exceedi~g leaf-roscttei

r6d; =:~LORESC3~CE 40-65 em long by ca. 10 em i~ diameter,

~ipi~~at8, dense, cylindrical, slig~tly lepidote, ~avi~g

ca. 20 spikes; PR~~~RY BR~CTS 5-10 em long by 3.5-4.0 em

wide, red; SPIKES 4.5-7.5 em long by 3.5-4.0 e~ wide, erect

-::'0 s:;?reading, having L", "CC 8 flmvers per spike, stipe "co 2.0

to 2 sterile bracts; FLOR~L 3R?~TS ca. 2.5

em ~ong by ca. 1.0 em wide, eoriaceous, green, slightly

~:'Grved .. d~ll, carinate, i:...1bricate, glabrous witho1.::c; SEP1:_~S

l.3-2.0 cm long, acute, elliptic, subequally free, cari~ate,

slis~tly nerved; PETALS ca. 2.0 cm long, Dlue, s~amens in-

eluded by 3-4 ~~n; CAPSULES 2.5-1.7 cm long, distance be-

~~TERIAL E:~~~INED: Sadira 37L (B, TY?Ei US, ~ho~o)

near Cotccallao, Provo Pichineha, ca. 2500 ro, June 1886;

." .- .. _ ~ - - r __ -t)
~ b::>..L ,vb Pilalo, wooded opposite hotel Kuevo, Provo

~~~~S~ T~is species, to d~te, sse~3 to ~ave Deen col-

~t is a very s~rikins pl~~t beca~se
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~£ i~s size anc the rGd colo~ of the prima~y brac~s. The

pla~t collected near Pilalo in JUly, 1963 was in ~lower.

Later in Guayaquil, it produced capsules which dchisced

in l~te Octobe=.
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p. 173; S~ith, 1957, pp. 135-136.

FIG. 30

P~~~T 30-40 ~w ~&ll by ca. 4C en in diam8~er, Greet

:cos-.;"c."CC \'litll. many l",aves; L:2L-:l,.VES 17-40 em lo.ng, blaC:es 2.0-

5.0 C:;:-L':. wide I lingulaote I apex ac:ute I spot.lced., s·:':'rea~<2.d c:.:

s~~iuseQ with da~k purplc, moderately de.nsely, ~~ch ~p-

~.=csscd lspidotG, sheath 6.0-13.0 e~ long by 3.5-6.0 ~n

-,
.J...

rc~ote to partially iw~rieate, erect; IN7LJRESCETIC2 2.5-8.0

em lons Dy 1.0-1.5 em wide, appearing simple; many axillary

:I inflo:.:-eseences" on same :;;lant (see second paragTai.:)h under

L'O'I<2S;, having 4- to 24 flowers, glaDrous; FLORAL BR."_CTS

1.2-2.0 em long by 0.9-1.3 em wide, apex acute to nearly

o~t~se, ~niliTieate, eOTiaceous or subcoriaceous, carinate,

r-eT\lec., glabrous without, densely lepidote vli thin, OVCi.-e.e

to elliptic; S3PALS 1.1-1.6 em long by 4-5 ~~ wide, subf:.:-ee

~c ca. 1/3 connate posteriorly, carinate posterioTly, ovate

-::0 ellip-e.ic, apex broadly acu"'ce "CO obtuse, slabro;;Ls wi-chout,

lc?i~ote within; PETA~S 2.0-2.4 em long, purple or blue,

erect to ~uberect, stamens included by ca. 1 ~m; 0VARY 3-5

~~ long by 2-3 n~ in diameter; CAPSu~E 2.5-3.0 em long; in

£10we:.:- &rou::-.d Sep"::'er:ber to February.

1345; .~ '::,..,
-v.:.. (us)



l.-eg ion, II Sa.5"ce>:,:1. cordillera, prov. (?), 3200 m, proba;:'ly

lS94; R~vet 687 (p) Ecuador; 28 Dec. 1904; Ruiz & Pavon

s. r. (?) near Guayaquil, Provo Guayas, 1777-1738; EaQ8rs

l~OSS (US) 3a1ao, Provo Guayas, L8ar sea level, Dec. 1891;

~-::'::'-':c-tlcock 2J.671 (~S) between Cuenca and Euigra, ?rovs.

~""Zl:~2.:l or Canar, 2700-3000 111, 12, 13, Aug. 1923; I-~i-tchcccj;:

2C9L:-5:US~ La Rinconada, ral"lch be"cween ::barra a:1.d Tulca::.:.,

?rcv. Carcni, ca. 3000 m, 10-11 Aug. 1923; H~tchc~ck 21562

CUB) be.--c-..,een San Luca.5 and Ona, epil.::>hy"ci.c, Provo Loja,

2200-3:"00 ril, 7 Sept. 1923; Hitchcock 21386 (U.s) between

~a ~Cr:la and ~oja, Provo Loja, 1800-2600 m, 4 sept. 1923;

(us)
.-

pararrtO I southwest of Riobamba, 22 £-!arch

lS3.(-; Cc'--;;:l E 1753 (US) uplands of Huairacaja, 10-20 kJ.-::

:c"o:.:-the.ast of AzogUGs, Provo Canar, ca. 3800 r.1, 2 Peb. 1945;

ca. 15 km sou-tl"ll.vest of CuencG:., Cruz

Pa~~a region above 5ano.5, Provo Azuay, ca. 32CO-3~OO ill,

29-30 June 1945; Acosta Sol~s 11~31 (F) OlIo. Cachi, Provo

?ic~incha, 3200 lU, 26 Oct. 1945; Foster 2629 (DS) km 45

Cuer.ca-Loj a, ?rov. Co-liar, II lOGO i"e I II in this area, 11.0'-leVer,

-c.he altitude is p:.:cbably closer -to :200J :i',1.; ~?osteJ:- 26..'2.-9 (US)

road from Quito to Santo Domingo, ?:.:ov. ?ic~incha, 00.. 1800

E1 Oro, ca. 200 ro, 29 Aug. 1954; ASDlunQ 16580 (CS) above

E:" Pun to~ard.5 ~ulcan, Provo Carchi, 3050 m, l~ July 1955;

~~_zuc;.y, 32CJO m, 30 July-8 Aug. 1959; H2_::-~.. i:!_C[ S::E5 (US) 1G krlL



so~th 0= Sa~agu~c, Provo Loja, 1-3 Aug. 1959; Asplund 15563

(DB) c?iphytic in coccoloba tree in pasture, near SaLta

'-':.0.32:., Prov. El Oro, near sea level, 11 l-~arch 195:' i l'.costc~-

2~~~s li03J (F) Isolote de Quicocha, 8 Sept. 1945; AJG 644

("US) 1 km east of t:'1e lit~cle town nor-c.h of l'ilang1aralto,

2:::ov. Guayas, ca. 100 In; AJG 682 (US) Cerro l'~zul, tropical

se~i-deciduous forest, up the trail fro@ Hacienda oarcelona,

?-.::ov. Guayas, _...
\,.,o.;.;J... 300 In, 2::" Ap~il 1962; ACJ"G 750 (D'S) Ce:c:co

J._zul, ·c.:copical semi-deciduous forest., up tll.8 t::ail fro:n

~aciend2:. Ba:ccelona, P:cov. Guayas, ca. 400 In, 24 July 1962;

-:'\ •• 1""'1

~
'769 (us) Cer:co }illnte c:cisti, sout11 of ~iian·c.a I part: way

c.ov:'::,1. O:l. \Vestern slope nea:c boundary be~cween " g"arua" mois-
.-

~0~ed forest and the semidesert scr~b, Prov. Manabi, ca.

~co ~, :0 Aug. 1962; AJG 787 (US) Pilalo 2 k~ east of vi:-

lage, e~ scrubby hillside, P::ov. Cotop2:.xi, ca. 2500 m, 18

-""'"'1" 1(~6')· 7\"'-G 798 'US)~~~. , AJ - \ Pilalo, opposite Botel Nuevo, in

weod..:'.:.:.. lot, very abundant:, Provo cotopaxi', ca. 200 In, 19

~~us- 1962; ';:'~C"G 1111 (US) ec.ge of cu1tiva'::ed field that had

Provo Lzuay, 3000 m, 9 Aug. 1965.

tn~t ble~d into one &notheri 1) a coastal form represented

by s~~ll~~ plants with floral brac~s and sepals having

·c:1.eir ap:"..:::es n3.:c:cowly acute, and sepals pos'ceriorly llni ted;



l£~ves long and broad, sepals Jvate-e~liptici
-, ,
.:5j a ve:..'y

S~?a~3 f~ee and tending to be cblor.g ~nd obtuse. Exan1ples

of :::0:=11: :;..) are: E:'rqcrs 14055 (D'.s), RaL:'.h, Hirscn E 238 (ITS)

Examples of forn 2) ar8:

(:alTcr,) E 17 j 3 ,\.'--ij"..::) - -- ~..... I .P. __~\..:r

Foster 2649 (US). Ca::..,..·.:p

(US) I Ei'c.chcock 21562 ("[;,3) ,
r .. __ ,

~Ui::»

Al-

·::'::O:.lSh ·::':1.e::e three different forms can be recognized, no

atte~~t here is made to describe them as separate taxa.

From the observations of the specimens see~ it appears

li~~~lJ t~at the so-called simple axial inf~orescences of ~;.

C::,:·.1'.:.1:':'Tlc":::a are ac"tually spikes of a compound inflorescence

with the scape foresho~tened so that it never grows to the

poi~~ of being macroscopically recognizable. In some

S2.:)GCil::el'lS sGverz..l II inflorescences" appeared in "ehe same

leaf a:-:il as for example with Ri ve"e 687, SCh~c.:ll"Of·'" ,387 and

These fascicles of "inflo~escencGs" are

:.?robably real~y spi.kes ,vi tl1. elong"a"ce, bracteate s·::'ipes.

O':::her specimens, especially the coas·tal 0:-:038, Seel'l to l-:&ve

:.....0 nl0rs tha:'1 one lIin£lorescenCG .. JI thc:..t :LS, s:.:::>i~...:eJ per leaf

Support for this idea of a pseudo-simple inflores-

ce~ce is obt~i~ed f~om the rel~tive le~s~h3 of tn3 bracts.



;::.~:..:)rox::'::'..ately all. the same leng·th. This is not the usual

si·t:.ua:t.ion in species of ·the genus f Ti.llandsia. Usually

Sc~p2-Dracts are muc~ longer below and i:nbricatei becoming

s~o~t8r toward the inflorescence where they may not be

i:::brica"ce. If we recognize the·so-called inflorescences

vi: ~:-'. cO!n':>lc.na·ca as spikes then the scape-bracts are in

~eali·c.y sterile floral bracts which tvically do become

closer -co one another acropetall.y. The c:'l.c..ract.3r of a

~oreshortened scape is he16 consistently throughout all

:':O~::1S of T; llci1.ds ~ a comp 1 anat.a ~.:.hat have beer. observed to

Gc::CG.



i~2. ':2T~?IAi:.r::,'3::], ZAY:DRBNSTS L. B. Src:"th, 1953 (Phytologia

vol. -~... 1;'0. 4) pp. 213-214, pl.

FIG. 31

1, :c:..g3. 3-5.

PL~~T e~. 50 en tall; L~~VES 36-45 Cili long, blades

3.0-~.O C~ wice, blade lingu:ate; ~?ZX apiculate ~o acum~-

~~~e, glabro~s above, densely and minutely lep~cota bz-

::'22t~l., s::.cati::. 10-ll er.1 long by 6.0-7.0 em widc, sorne

2?L.:::?lc, OV3.t:~-ellipt:ic; SCAP3 ca. 2-3 rm:l i:.:-... diC:.m,e~.:;;r,

e:.:cc·':: '::'0 s~:"S':"lt:ly ct:rvec,; SCAPE-B~~'\CTS 2.5-3.5 em Ions',

3~rictly e::ect, nearly u~iform in le~~t~, jus~ barely

c.i2.::.s':'e::, bi::':linnat:e to ::,::Ja::tly ·tripinnate, sub-ds;'"lse, <;la

brv~s; ?~=)~~RY BRF"CTS ca. 3.0 cm long, erect, distance

apart 1.5-2.0 cm, apex acute; SPIKES 7.0-8.5 Cill long by

1,. .:2·-1.5 cm \·".ide, li:.:-"ear, about 11 per in::lorescence, erec'c,

~aving 12-1~ ilowers per spike, stipe 0.5-1.5 cm long with

1 ~o 2 s~erile bracts; FLOr~~L BRACTS ca. 2.0 cm long by

O.S c~ wice, erect, most:ly in~?ric~te but spike rha~his

exposed, slabrous witnout, slightly punctulate wi~nin,

apex acwminate, subcoriaceous to papery, unicarinate,

s'cror:g=-y nc::ved; SEPALS ca. 1.9-2.1 cm long' by 4-6 mIn wide,

elli?~ic, free to posteriorly connate fo:: 2-3 ~m, poste

riorly carinat:e, glabrous'without, inconspicuously lepidote

rr~ ~o~ge= than sepals; OVARY 8-9 ~1 lon~ by 2-3 ~~ in 6i-

2.1'"",,·;::e::=, c~is·:::2.r...ce bet:ween flowers 5-6 rum.. ~~'l flo'\';8:;: arou:;'.Ld



..
2~d Zu~~i, ~ear ba~,-s of Rio Zamo~a, ?rov. Z~mora, 770 ill,

386

23 J?eb. ., ;- ." -.
.:..:- 0,,) •

T. z;.: :nO~:-C.l1.S:LS L. B. 3~·1.1.i~trJ. appears to be very'"

~iGila~ to T. macu1ata R~iz and Pavon .

.s~·~"..2:.1':e:c p:"'a:'1~c and ~::'he scape is shorter .Jcnal1. the leaves I

\'.:i"Cl-.. s~::~:Jals :':.:)oste::-iorly ccnna:ce sor~~e~vha:t 2-ower .lcr:.an in':'.

r:·2. C 'L". ."_ ::'. ''': c... ~he differences se2~ to DG largely dif=c~en~es

0:": d.2~;rG8 ;::.::-...d sugs-est a close re.l~:~..~ionship be·::"_"6C:1. "cl1.e.se

Bo~h are £ro~ the

A~azo~ basin drai4age area.



,,'IT-lLA:NJ),sIA ::·:-::\CULATA Ruiz and Pavon, 1802 (Floro. Peruv.

\.701. p. 40, pI. 266i Sr.1ith, 1936 .. p. 557.

PL..~:.~T ·co 1 ill tall i LEAVES to 80 cm long, blades ~. 0

s~-,,)o':c:ced; SC;~?E ca. 7-8 ItU1.1 irJ. dialT..ete:c I ere.::.Ic , exceedi:a.1.go

2.23.:C-;;:OSG'ct.ei SCZO.PE-BR..sCTS pa:::tly imbri.ca"ce, partly rer,:ocei

:~JLO~2SC3~C3 Ca. 70 cm long by 20 cm i~ dia~eter, gla-

C::;:-t \'.:':.c.e, spreading, di.star~ce be'tween 2.5-3.5 cril, c;:c least

per inflorescence; SPII(ES 7.0-9.0 cm lor.g' by 1.1-1.8

c~ wi.ee, spr~adir.g, linear, having 8 to 20 f2.owars per

spi.ke .. ~~ipe 0.4-1.2 cm long, no sterile bractsi FLORAL

:s~:-;..;:.c':;:.3 2.0-2.5 c:m long by 1.0-1.1 em vlidG, Grec'c, scarcely

or not at a:l imbricate, acuminate, nerved, papery, ~ni-

carinate, glabrous withou~i SEPALS 1.8-2.0 cm long by 0.9-

1.1 cw ,vice, ellip~ic, apex acute, strongly nerved, gla-

b:::ous w:'tnout, s2.ightly lepidote wi~hin, carinate, poste-

:c:'~:cly ~~ited for 6-7 n~~, coriaceousi P3~ALS m~ch exceeding

se::?als I sub-spreading, distance between flO\ve:.::.s 6-7 :;run.

:iY:P-...r:2ERIAiJ E~~:o.-lY.1INED: Drctke s. n. Ect.:ador (?) i G:~ubb

c:: ale 1096 (US) montane fores.!c in deep, steep sided valle.y I

5 rnil2:s nor.lcheas·c of Borja, P:cov. :0fapo-Pas·taz2~, i900.

?ERU.
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44. ':"C':::~;-,:Sj::,NDSIA RUBELLA Baker, 1888 (Jour. Bot. vol. 26)

p. ~4; Mez, 1935, p. 536.

:2IG. 32

?h~~T ca. ~ m tall; LBAVES 30-60 em long, blades 3.0-

:.:l0t:-... 51..:'..rfaees, much red, sheath 9.0-16.0 c,:n long :Oy ca .

rec-purple above; SCAPE ca. 1.0 cm .;....... ...:Ji -"-"1_......... ~-""' ....

02;·::e:.... , erect-curving; SCAPE-Bl.~~CTS 5.0-15.0 C1i."l long', ir:hri-

c~tG th~oughout, apices red, erect; IKPLORESCENCE 20-50 cm

~ong ~y ca. 5.0-8.0 cm in diameter, cylindrical, lax to

3U~-Qcnse, bi- to tripinnate; PR=V~RY 3~~~CTS 3.0-8.0 cm

lon~, i~ part exceeding spikes, spre~ding to aseenu~ng,

O'J;c.,·c.e, apex aeutG-eaudabs; PR::L.iYIARY BR.."".ECHES -0.0-6. D em

:::"ons' ::):/ 2.0 -4.0 em wide, 0.8 -3.0 cm apart.; SP::LKES 2.5 -3.5

C3 long by 1.0-1.4 cm wide exclusive of pet~ls or capsules,

2 -co 3 s2.::,ikes per branch i erect, di::;ta:"l.ce betvleen spi:o..:es

,'.l·-5 1T:':,; ?LO~>L B~::l'.CTS 1.0-1.6 em long by '1.0-1.4 C:"ll \vi.:'..e,

\;li·.:hir.i., ape:..:: acute; SEP~~LS 1.2-1.5 e:::n Ions' by 0.8-1.0 c:m

riorly carinate, strongly norved, glab~ous without, lepi-

dote withi~i PE~~LS ca. 2.0 em lo~g, v~oletl sta~8ns in-

eluded within corolla by 2-3 rr~i OVARY 5-7 1Thn long by 2-3

~~ in diameter, distance between flowers 4-5 ~n.

-,., - " -:- ~;~ ? ::; ':, -:, 1.'''-8 ). ,-' __ .C.........' __ U--- on steep clif~, Coch~~a~ba, Bol~via, ca .



km 40 Lo::;;;;'-Cuencc:.,

c~l-:d C.":io.::£ fares·::., moc.erate1y corenOD, P~ov. Azuay, 2600 ril,

:::..::.. ~;.u~;. 1965; AC/G 1167 (US) wind.y cliff, km 94 Cuenca-

GUci.y3.qt<.i1, Inode:::-a.te1y cOfCi.'ncn, no wate:c in t.3.nk, 1?:cov.

":~2U;;;'Y, '::2.. 2S00 m, 13 Aug. 1965; AS~,)}Lmci. 7138 (GS) Is1o"ce

Cnica, Lago cuicocha, Provo IIT~abura, 3100 fi, 23 Ju~e 1939.

BSLI\/IA.
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.:~5. r-:~TL'\i'~DS~A L.C1.EBBYANJ.'. ~~i "::.tmad::, 1890 (Engler I s Bot.

, I ,
-'--I p. 66; ivlez,

?:::G.

505.

?2"_l:J~ Ci:.. ~~O-':50 Ci11 ·c;:.::"l, Grect. rosc'i::te of leaves i

LL:_V:2S 70-35 cm long', blades 2.0-3.0 e:-,l wide, blade, nar-

l:'()~\~:~Y' 2.irJ.s~ula.te I a.~c_-'\. att.er.i.'l1ate I suJ~g~labr~us I s'hC:.:a.~c.'tJ. ca.

erect; Scp...? E - BR.:-\.C r:2 S irrbric~~e th~cughout.

...... ~.: ."-,.- .

.:. ............. '- I 2 • 5 em lor.Lg.- spr8adL-:g,

~~c..~ 5~ikesi S?I:\BS ~.O-6.0 em long by 1.G-l.5 em wide,

\·i:...·C.-: 5 ·co -; ') ~lO"\!;ers per spi:<e, stipe 1.0-1.5 cm long

'''':'' t:-" 2. ·co 2 ste:=ile brc:c'i:s i FLOR..;!),.L E:::<.ACS:S ca. 1.2 c:m long

sliS:::~'::ly :l.Grved, g"labro'-ls wi"cho'-lt, c"'..e:"J.se1y lepiCi.ote "vithin,

cc.Ti:-:a.te i SEP~~.LS ca. 1.0 cr;.l .10:'::''':; 'b~/ .(. -5 E-rCll \\7ice I allip·::'ic I

ob~use, ~early free to posteriorly united for 2-3 :~~,

sl~bro'-ls wit~out, d3~sely lepidote within; ?3Z~LS ca. 1.5

en long; purple; CA?Su~E C~. 1.7 em lOLg.

~ear Ba~os, Provo Tungur~ahua, 1500-2000 D, 14 Sept. 1838;

.z:~s·oIL,_:,;:"'. ., 9S53 (S i 1]S, ohoto) near .iY:;:era, epiphy".:ic in

"cec,,::,:.. l2. 11 tree in 2.~asture, Prov. Nal.')o-Past:C"za, cz:. llOQ rr~,

·~c,r.::.::'3-CG~ ~.~. in F::c:..:-:.:::e (US) collected. near Bafios, ?rov.



'=:·~::-~9·ur;:...1-x.a I 7 April 1965; l:"LTG 1 098 j'-.lst o"l:tside of BaEos I

~~ roa~3id81 2pi?~ytic, moderately CO~1m0n, much water in

·c::.. :.-~·.k., Provo ':2L~ngurah·":"'_-" ca. 1900 ffi, 7 Aug. 1965.

391



392

Boiss., seri~s 2, vol. 4) p. 1130; MGz, 1935, p. 519.

PLANT ca. 60 em tall; LEAVES ca. 40 em long, blades

.~ cs wide, lingula~e, apex apieula~e, ~ppearin0 glabrous,

~~ca~h ca. 11 em long; SCAPE 5-6 n~~ in diame~Gr, shorter

~~~~ ~eaves; SCAPE-BR~CTS i~brieate; IN?LORESCENC3 es~i-

~~~e~ 15 em long ny ca. 17 em in diameter, tripinnate,

lax wit~ about 6 nranehes, ~~abrous, apparently e~eet;

?R:'::"·L2~R:! B~\..:o,.CTS 2.0-4.0 em long, spreading, a::~ex acute i

2.-2 3:;.:;ikes, spreao.ing; SPIKES 6.0-8.0 e:'." lo::g by 1.4.,-2.0

C:;", \'Jid2:, s::?rc:adir~g, f:;.. O"i.vers per spiJ.:::es ca. 12-l.6, s'cipe

C.5-l.5 C~ lung, spike rnachis nearly stra~ghtr ~o s~erile

a~ex broadly acute, coriaeeous, strong2.y nerved, erect ~o

.:;~bco:cic..ceousI elliptic ~ b::oadly aC1..1"Ce I \V8a:L.(:~..j'" r,;,e:':,l2:d i

l~zar

(3,

cordille::a east.

?rov. ?iehinch~, estimate ca. 1500 ffi, May 1885.
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vol. S) p. 769; Kez, 1935, pp_ 520-521.

~ilJan~s~~ arnoldia~a Earms, :"929 (Notizblatt Bot.

?I2.~~''j; to 1 :n 'tall; L~:;'V2S ca. 60 c~n lOl-.g, blades 4.0-

~C?~~,O~2: sheath 8.0-16.0 em long; SCAPE ea. 1.2 em in

~~_. 5~O ~~ ~ong of nearly uniform 1ensth throug~o~t scapc,

c..iC:~7';.-=.:t3r, ·cripill.na:te, lax, g'labrous, lJ.avir.l9~ 12 to 22

i~ ~ia~eter, erect to spreading; PRI~YJ.RY BRACTS 2.0-6.0 cm

1c::g: 2.::'::Jc~':: at:"cenuate, g-labrous, erect; S?IIGS 2.0-10.0 cm

I.:" spreading to recurvGd, having 3

~o 9 floNers per spike, sti~e 1.5-3.5 em lo~g, usually

w~t~ 1 sterile bract, spike rhachis near~y st~ais~t, m~ch

~lat~e~ed; FLO~~L BR~CTS 1.1-1.3 em long by ca. 8 rr~ wide,

ovate, a:":lex acute, strongly nerved, sligr-.tly earina'ce,

i:r:.-'::lricz:l:e, glabrous wi-chou-t, lepidot:e wi-thin; SKi?Z-'>.LS 1.0-

riorly carinate, free, elliptic-obovate; PZTALS ca. 1.8 em

lo:-.g, stamens included by 2-3 J.:'.:Ll i OVA,:"Y (; 3. • 5-6

lo~g by 2-3 rr~ in diameter; CAPSULE ca. 2.3 cm lc~g, dis-
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Ve~:'.3z1..·,2lc~1 ca. 2000 ::-,1; SchuJ."cze 1133 (B I 'l"'YPE 0::: 'J:.

':~l'G~.C.:!_~::;:'3. ; ::' I p"hoto) Santo :iYlorto I Colo:::n::~ia ; E; ·tchcocJ:

7.:;.. ':::'.. ' (uS) be':::wee~1 Loja and San Luc::l.s l Provo Loja l 2100-

2600 11.1 1 7 Sep-t. 1923; :t<i11i"i-::> and Srr.:~th 24295 (US) De9·c.

" . ".,,: .. ~

;" ........... - .. c.::: j al"1urn::::. J south of Loja l Frov. Loj&1 7 Eay

Prove :Loja,

~lOJ ~, 7 Nov. 1946; ESD~nosa E J.574 (DS) ca. 7 km so~~h-

~~3-t cf Lcja l Provo Loja l 2300-2400 ~I 3 July 19~7.

XC~ES: 3x~mination ot tne r~spective type sFec~ili~ns

0:: .-:-,
- and

~~i~S ~o ligh~ any s~gnificant diffe~e~ces. Harms (1029 1

p. (1935 I
',~.::...; .. .(·4,·6 ) distinquished tn6 two o~

~hey say that the

EOVlever, e):;:.-..m:'nation of t?::s pho-c:og-ra:.:;ns 0::

ca. l.1 em \lide .. The only possible real difference ~etween

~c.·_..ess "c\·.'o could be tl-.:.3 size of the leaves. The type speci-

:........ er-.:. cf .-;"1 a::-:..oJdianc:. has a leaf ca. 60 em long c.:::,::, g. 0 C111

~eave3 24-26 em long and ca. 4.0 em wice.



IGa£ s:..zC: :"5 -i.:he pl&nt,

395

wu~h ~ore sc ~han are the dimensions of inflorescence

2.:;.::.rt .... " ·~:~i.s c-...:..~f2:rel1.Ce alol"lo does r:ot see~"':1 -to ::>e suf£icieD.t

1J:·~.-...er'2:£Or8, I 6.ffi

aj::'~:'o"' c5. -; 2.ne:. :-:Iarr:.s to taxo~-.:.o~i1ic synonomy \.Vi th
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S~ith, 1966, p. 141.

~:. kU~J.Jc.h; aleC'.. Gaudic1:al"'c.d, 1842 (Atlas Voyage 30nit:e)

pI. 53.

?L."2~~;rT 26-80 cr:;. 'call, of-::en grevlii-ig in clu.:.::ps o:E several

indivi~~2..1sI cpipl'lyt.ic al'ld ':ce~res·t:ci.ali LEL~'lES 6. C-35. 0 em

C~ ~cng, i~ili~ica~eJ erect with spreading, att8nu~t3 to fili-

red ar)ices i

S.0-2G.0 cm lOLS by 8.0-15.0 cm in diameter at anthesis,

0::'a:-:.ge-rea. i S?:LIGS 3.0-8.0 cm long by ca. 1. 5 Ci~1 v;·iC,·2; 2t

~n~~asis, spreading at nearly right ~ngles ~o ax~s of inflo-

:=SSC"::':l.CG e:.t an:thesis or erect, distc:.nce be'cweGn spikes 0.7-

2::.:;:;:,ctSi' PI.:.::;:.~c.:.: BRAC'::S 1.4-2.2 cr,-, long by 0.3-l.8 cm ':lic.c,

apo~-;: c:..::: ....l'ce, ul'lica:L'inate, papery I in-.:br::".:::a"ce, erect, obscur-

i:':~' s:':J:";<:e-rhachis at ant:.hesis I

3 -4.. 1111'..1 \'vidz , ovate, c;,cute I papery I sliS-l1"::':"y 11e::VE;('~ I ..... ~ c;c
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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 em long with pink to violet

blades, stamens and stigma included, stam0n filaments
'.

plicate, often style also somewhat plicate; OVARY 2-3 rom

long by 1-2 rom in diameter; CAPSULE ca. 3.0 cm long; dis-

tance between flowers 2-4 rom.

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 EXAMI~~D: 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. divarieata (Benth.) 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 ~. n. (K, TYPE; US, photo)
~

Ecuador; Rivet 559 (p) Provo Azuay, near Alausi, June 1904;
~

Camp E-2303 (US) valley of Rio Paute, between paute and

Cuenca, terrestrial on dry cliffs, Provo Azuay, ca. 2200 m t



398

..
1946; ~ 1155 (US) above Rio Tenta, near Saraguro, km 71

Loja-Cuenca, Provo Azuay, 2300 m, 12 Aug. 1965; AJG 1160

(US) km 13 cuenca-Guayaquil, "barranco," common, no water.

in tank, Provo Azuay, 2250 m, 13 Aug. 1965; Rose and Rose

22554 (GH) near Huigra, on Hacienda de Licay, Provo

Chimborazo, 6 Sept. 1918; Hitchcock 20347 (US) near Huigra,

Provo Chimborazo, .1200 m, 4, 16, 20-27 July, 1923; Fosberg

and Giler 22585 (US) cliffs and talus at cliff bases,
..

abundant, stems branching, canon of Rio Sibambe, tributary
..

of Rio Chanchan, Sibambe, Provo Chimborazo, 2460-2550 m,
. ..

28 Jan. 1945; AJG 1104 (US) roadcut, rare, km 8 Alausi-

Cuenca, Provo Chimborazo, 2600 m, 8 Aug. 1965; AJG 1105

-:(US) roadcut, km 8.5 Alaus~-cuenca, Provo Chimborazo, 2600
..

m, 8 Aug. 1965; AJG 1106 (US) km 22 Alausi-Cuenca, common,

terrestrial and epiphytic, Provo Chimborazo, 2500 m, 8 Aug.

1965; AJG 646 (US) ca. 2 km south of Ayangue, Provo Guayas,

ca. 50 m, 24 March 1962; ~ 649 (usY epiphytic, abundant,

north slope of gentle hill, 12 km south of Manglaralto,

Provo Guayas, ca. 15 m, 24 March 1962; AJG 651 (not pressed,

photo only) 12-15 km south of Manglaralto, Provo Guayas,

24 March, 1962; AJG 855 (US) Colonche and just east of

pueblo, ca. 15 km southeast of Ayangue, Provo Guayas, ca.

250 m, 18 Aug. 1963; AJG 856 (US) same locality as AJG 855,

18 Aug. 1963; ~ 1051 (US) km 80, Guayaquil-Quevedo, epi-

phytic, very common in Bombacaceae-evergreen scrub, small

trees and shrubs, semi-open association, Provo Guayas, ca.
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70 m, 2 Aug. 1965; ~ 1184 (US) collected by Edward

Anderson for AJG, Palmar, near beach, Provo Guayas, near

·sea level, Aug. 1965; Hitchcock 21412 (US) epiphytic, be

tween La Toma and Loja, Provo Loja, 1923; Foster 2623 (US)

km 110-140 Ofia-Saraguro; Provo Loja, ca. 2000 m, 4 Dec.
~

1948; Harling 6099 (US) San Pedro, near top of Rio Guayabal

river valley, Provo Loja, 2200 m, 27 JUly 1959; Harling

5988 (US) km 25 Loja-La Toma, epiphytic, Provo Loja, 1900

m, 20 July 1959; ~ 845 (US) rocky face of stream cut,

not common, between ana and Antonio de Cumbe, Provo Loja,

2160 m, 12 March 1963; AJG 1127 (US) 2 km west of Catamayo,

Provo Loja, 10 Aug. 1965; ~ 1129 (US) 2 km west of Cata

mayo, Provo Loja, 10 Aug. 1965; Foster 2589 (US) Portovelo,

Provo El Oro, ca. 600 m, 29 Nov. 1948; Rauh, Hirsch E 371

(US) Giran-Paisaje, Provo El Oro, 800 m, no date; Rauh,

Hirsch E 372 (US) epiphytic, Paisaje, Provo 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 90 0 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 continuun~ from the coastal forms with densely gray, lepi-

dote inflorescences, to the Andean forms with moder~~ely
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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 R~o Grande valley.

Extremely. variable in this species is the relative

length ~f the scape compared to the leaf-rosette. 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 QUEROENSIS Gilmartin, spec. nov.

FIG. 35

A T. orbicularis L. B. Smith atque T. sceptriformis

Maz and Sodiro cui afinis, laminis foliorum triangulatis,
~

apicibus filiformibus; spicis paucioribus, caulibus elon-

gatis differt.

PLANT 70 cm to 1 m tall including inflorescence, long

stenuned, growing in clumps of several individuals, ter-

restrial; LEAVES 30-45 em 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 rom in diameter, curved, exceeding leaf-

rosette; SCAPE-BRACTS 4.0-21.0 cm long by ca. 1.5 cm wide,

erect, imbricate, red; INFLORESCENCE 10-24 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 long by ca. 1.6 cm wide, erect, red, elliptic, apex

acute to apiculate; SPIKES 5.5-7.0 em long by ca. 1.5 em

wide at anthesis, erect, ca. 1.0-2.0 em 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 em long by 1.2

cm wide, iniliricate, 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 rom wide,

elliptic, erect, pink, carinate, connate for 1-5 rom, acute.
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strongly nerved, glabrous without, moderately lepidote

within; PETALS 3.0-3.5 cm long, stamens included by 2-3

rom, distance between flowers 4-10 rom.

HATERIAL EXAMINED: AJG 1102 (US, TYPE) terrestrial,

con~on locally, steep, rocky slope, km 18 Arr~ato-Cuenca,

near pueblo of Quero, Provo Tungurahua, ca. 2800 m, 8 Aug.

1965; AJG 1101 (US) same as 1102, 8 Aug. 1965; Naundorff

s. n. (US) cultivated by Marnier-Lapostolle in France,

central Andes, valley of Azogues, Provo Cafiar, 2500 m, no

date, probably 1966.

NOTES: T. aueroensis has been collected to date, only

in rather isolated areas. The TYPE is from an area south

southeast of Ambato in the Province of Tungurahua. 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

~. 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 rom.
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51. ':':'ILLANDSIA GAYI Baker l 1889 (Handbook Bromel.) p. 179;

Smi-l:h, 1930, p. 561.

PLANT to ca. 65 cm tall with inflorescence; LEAVES

20-25 cm long, blade ca. 1.5 cm wide, sil~ery gray-green,

~a~~owly triangular, involute toward apex I 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 rom2 ; SCAPE ca. 3 rom in diameter l probably erect;

SCAPE-B&~CTS 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; PRI~~RY BRACTS 2.2-3.2 cm long by 1.1-1.2

cm wide, erect, long-ovate I lepidote; SPIKES 5.0-6.0 cm

long 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 rom

wide, ovate, glabrous without, densely, finely and incon

spicuously lepidote within l not imbricate at anthesis,

slightly carinate, apex acute, nerved I papery; SEPALS 1.2

cm long by 4 rom wide l ovate, glabrous without and within,

erect l acute, carinate posteriorly, connate posteriorly

for 4-6 ~~, strongly nerved, papery in texture; ?ETALS

2.0 cm long by 4 ~~ wide, blades violet, stamens iLcluded

by ca. 4 ~m, filaments strongly plicate, anthers ca. 5 n~~
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long; OVARY 3 IDn1 long by 2 rom in diameter, distance between

flowers 5-6 rom.

YATERIAL EXAMINED ~~. n. (p, TYPE; US, photo) Peru;

Teuscher 1834-56 cultivated in Montreal Bot. Gard. (US)

Cuenca, Provo Azuay, 1956.

PERU.
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52. TI-c.:::·?:l::::JSj:A OROYENSIS Mez, 1919 (Fedde. Repert. Spec.

Nov.) p. 77i Mez, 1935, p. 537i Smith, 1936, p. 562.

PLANT 50 cm to 1 m tall, erect rosettei LEAVES 25-55

em long, blade ca. 2.5 cm wide, narrowly triangular, densely

gray-white, moderately appressed lepidote, apex caudatei

sheath 9.0-12.0 cm long by 5.0-6.0 cm wide, elliptic;

SCAPE 4-5 rom in difu~eter, 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;

PRII~RY BI{ACTS 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 rom

long, no basal sterile bracts; FLORAL BRACTS 1.0-1.2 cm

long by ca. 7 rom 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 ~~

wide, ovate-elliptic, acute, posteriorly connate to 5 rom

or equally subfree, red tipped, posteriorly carinate,

strongly nerved, glabrous without and within; PETALS to

1.5 cm lo~g; OVARY 8-9 rom long by 2-3 mr~ in diw1cter,

stam8~sincluded in corolla by ca. 3 rom, not plicat8 or



slightly SOi stigma barely exerted, distance between

flowers 4-5 n~.

MATERIAL EXAMINED: Weberbauer 2523 (B, TYPEi US,

photo) Peru; Asplund 17712 (US) Hacienda Pizhin, prove

Azuay, ca. 2800 m, 23 Nov. 1955.

PERU.
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53. TTL~~SIA 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 lo~g, growing in dense tangled masses,

outermost leaves shorter than others in rosette; LEAVES

7.0-24.0 cm long, blades 0.5-1.5 cm wide, narrowly tri

angular, densely, obviously lepidote with moderately

spreading scales on ~oth surfaces, apex filiform-acuminate;

SCAPE ca. 2 rom in diameter, curving; SCAPE-BRACTS 2.0-6.0

cm long, erect, imbricate throughout, the lower with long

filiform blades, the upper acute to apiculate; INFLORES

CENCE 4.5-10.0 cm lo~g 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 BR~CTS 2.1-2.6 cm long by ca. 0.8 cm wide, erect,

i~~rica~e, 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 rom wide,

elliptic, acute, posteriorly connate 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 rom long

by 2 oou in diameter, stamens with filaments str0ngly plicate

usually; CAPSULE ca. 2.5 cm long, distance between flowers

5-6 ~u.
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MATERIAL EXAMINED: Humboldt s. n. (US, photo of TYPE)

Ecuador; Couthouv~. n. (GH) "Quitensian Andes i" Hitchcock

21610 (US) between Ona and Cuenca, Provo Azuay, 2700-3300

fi, 9-10 Sept. 1923; Asplund 17621 (US) epiphytic, Cuenca,

Provo Azuay, 2600 m, 20 Sept. 1955; Giler 33 (US), valley
.-

of Rio l-:atadera, a few krn west of Cuenca, epiphytic, Prov.

AZU~y, 2500 fi, Feb. 1945; Teuscher 2034-56 (US) near Cuenca,

cul,tivat:.ed Mon'creal Bot. Gard. Provo Azuay, Dec. 1958; AJG

1107 (US) terrestrial, very common on cliffs, and steep

rocky-loose dirt slopes, km 11 Cuenca-Loja, Provo Azuay,

2600 m, 9 Aug. 1965; AJG 1161 (US) abundant on "capuli,"

1-3 fi from ground, no water in tank, km 34 Cuenca-Guayaquil,

near village on cultivated land, Provo Azuay, 2300 m, 13

Aug. 1965; Asplund 5999 (US) Chambo, on wall, Provo Chim-

borazo, 10 May 1929; Asplund 10443 (US) Ibarra, Provo

Imbabura, 2225 m, 23 Jan. 1940; Acosta Solis 13360 (F) epi-

phytic on "guabo, II Yaguarcocha, Prov. Irnbabura, 15 Aug.

1949; Drew E-298 (US) terrestrial, small river 3 kID north

of Atuntaqui, on dry slopes of quebrada, Provo Imbabura,

ca. 2000 m, 27 June 1944; Benoist 2632 (p) Curibaya, Provo

Pichincha, 17 June 1930; Firmin 265 (US) valley of Guru-

bamba, Provo Pichincha, 2800 m, 17 Oct. 1927; Asplund 8741

(US) on wall, Pifo, Provo Pichincha, 15 Sept. 1939; AJG

1035 (US) terrestrial, on cliff, ashy soil, km 15 Quito-

Otavalo, Provo Pichincha, 2700 m, 6 Aug. 1965; Accsta

Solis 13494 (F) epiphytic on cedro, Quito, Provo Pichincha,
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20 Aug. 1949; AJG 1086 (US) Parque El Ejercito, Quito, very

common, Provo Pichincha, ca. 2600 m, 6 Aug. 1964; Ri~ili~ch

"interandine highland," ca. 2800 ro, 1932; Benoist

3712 (p) epiphytic on Acacia, near Guayllabarnba, Provo

Tungurahua, 16 Jan. 1931; RiIT~ach 121 (US) near Riobamba,

Provo Tungurahua, 2800 ro, 1932; Lehmann 147 (US) Guaylla-

barr~a, Provo Tungurahua, 3000 ro, Nov. 1880; Eitchcock 29705

(US) ter~estrial, dry slopes and cliffs, AITbato, Provo

Tu~gurahua, 2600 m, 21 Sept. 1923; Asplund 7782 (US) Patate,

on wall, Provo Tungurahua, 2000 m, 22 July 1939; Asplund

8155 (US) valley of Rio Pillaro, between Arrbato and Pillaro,

on cliff, Provo Tungurahua, 10 Aug. 1939; Acosta Solis 8633

(F) betwean Ambato and Pishilata, epiphytic on cactus and

roc:~s, Provo Tungurahua, 2500-2680 m, 25 Oct. 1944; Acosta

Solis 9251 (p) between Guachi Bajo and Pishilata, Provo

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

o?en, sunny slopes above Ambato, Provo Tungurahua, 10 July

1939; Fagerland and Wibom 1007 (US) a little west of Ambato,

Provo Tungurahua, Nov. 1952; ~ 1089 (US) epiphytic, 3 m

from ground, no water in tank, kro 24 Ambato-Bafios; Provo

Tungurahua, 2400 ro, 7 Aug. 1965; ~ 1087 epiphytic, 2-4 ro

~rom ground, in pear orchard, km 23 Ambato-Bafios, epiphytic

on low shrubs, Provo Tungurahua, ca. 2400 ro, 7 A~g. 1965;

~ 1090 (US) km 24 Ambato-Ba~os, epiphytic on low ~~rubs,
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Provo Tungurahua, ca. 2400 m, 7 Aug. 1965; AJG 1094 (US)

dry open country, terrestrial, ~~ 45 Ambato-Banos, Provo

Tungurahua, ca. 2000 m, 7 Aug. 1965.

COLOI~IA.

NOTES: The length of the plant may vary 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

parts, the leaf dimensions, and shape are much less variable.

The altitudes at which this species has been collected to

date iL Ecuador are from ca. 2000 m to 3000 m. The stamens

are included as is the stigma but often the anthers reach

the apices of the petal blades. Vegetative propagation

in its natural habitat is co~~on. The above 32 specimens

ba~c witness to the abundance of T. incarnata in portions

of the northern and central Ecuadorian Andes.
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54. TILLA~DSIA CONFINIS L. B. Smith, 1953 (Phytologia vol.

4, no. 4) p. 218, pI. 2, figs. 5-7.

PLANT 30-45 em tall by ea. 20 em in diameter from an

Grec~ rosette; LEAVES 20-35 em long, blade narrowly tri

a~gular, densely appressed lepidote below, soon glabrous

above, <3.pex a'ttenuate, sheath 12-14 em long by 4.5-5.5 cm

'wide, concolorous with blade below, dark purple above;

SCA?E ca. 3-4 ~~ in diameter, erect; SCAPE-BRACTS 8.0-15.0

cm long by ca. 2.3 em wide, imbricate throughout, apex at

tenuate, erect, sheath somewhat purple; INFLORESCENCE 10

25 em long by ca. 12 cm in diameter, bipinnate, lax, el

lipsoid, glabrous, red-yellow, wi-ch ca. 5 to 8 spikes;

PRI¥~RY 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 BR~CTS 2.4-2.5

cm long by ca. 1.4 em wide, carinate, apex sharply <3.cute,

ovate, erect, irr~ricate, not nerved, lustrous, glabrous

without, lepidote within; SEPALS 2.1-2.2 em long by 4-5 ITm

wide, linear-ovate, connate posteriorly for ca. 1.5 cm,

apex acute, carinate, papery, strongly lepidote within,

slightly nerved; PETALS imperfectly known, stamens in

cluded ~y ca. 2-3 rom; CAPSULE ea. ~.O cm long, distance

between flowers 3-5 ~~.

MATERIAL EXA...'\1INED: Ferreyra 1686 (USN, TYPE; U,;." photc
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and fragments) Peru, Provo Loreto, ca. 1500-1600 m; Grubb

8t al. 94 (US) epiphytic ca. 6 m from ground, 15 km south

southwest of Tena, Talab, Provo Napo-Pastaza, ca. 600 m,

7 Sept. 1960; Espinosa 1039 (GH) Hacienda Horta-Naque

Provo Loja, 3000-3400 m, 11 Oct. 1946.

PERU.
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...

(Enumeration
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Bramel) p.. 7; Andre, 1889, pp. 90-91, pI. 26 a.

PL~NT 40-60 em tall, erect rosette; LEAVES 35-45 em

long, blades 2.5-3.0 em wide, narrowly triangular, densely

lepidote bot~ surfaces, apex filiform, sheath ca. 16 em

long by 7.0 em wide, elliptic, dark brown; SCAPE ca. 9 rnr~

~n aiameter, erect, much shorter than leaf-rosette; SCF.PZ-

B~.CTS 10-17 em long by ca. 2.8 em wide, imbricate through-

ou:t, apex caudate; INFLORESCENCE 9.0-20.0 em long by 6.5-

8.0 em in diameter, erect, red, having 6 to 12 spikes,

gl&brous, cense, bipinnate; PRII~RY BRACTS 4.0-11.0 em

long by ca. 2.2 em wide, erect, red, ovate, apex caudate,

exc8eding lower spikes; SPIlZES 3.0-5.5 em long by 1.5-2.5

em vlide at anthesis, erect, red, ca. 1.0 em apart, imbricate,

mostly obscuring rhachis, having 6 to 8 flowers per spike,

stipe minimal with up to 3 sterile bractsi FLORAL BRACTS

1.8-2.4 em long by 1.7 en wide, erect, iniliricate, red-

purple, ovate, glabrous without, lepidote within, lustrous,

apex acute, carinate, not nerved, coriaceous; SEPALS 2.0-

2.2 em long by 5-6 ~n wide, connate posteriorly for 1.5 cm,

acute, papery, carinate; PETALS ca. 2.8 em long by 3-4 ~~

vlide at blade, violet, stamens included by 2-3 rom, distance

between flowers 3-4 nw.

:~~T~RIAL E~~lINED: Ancre 4475 CK, TYPE; US, photo)

Andes of Central Ecuador, possibly Provo Chimborazo, 2500-

~·ooc .,.". 1:"--.,-1-> OJ? ':'0° (US) Pe'-u D"".......... P~u~'=' 1"00 m 7\'_g..,J .u.l, ""'......c.i".l~ ... _ ~ .... I '=l:'..... .. ..L.C6., ~ I r'.4,""", •



414

1956; Acosta Solis 7895 (F) El Alroendral, near Catacocha,

Provo Loja, 1800-2200 ro, 16 April 1944.

PERU.
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TILLANDSIA subgenus TIL~~SIA

TiJ.l:::mdsia subgenus Tillandsia L. B. Smith, 1957 (Contj'::;':'.

u.S. Nat. Herb. vol. 33) p. 159.

Pla~ystachys Beer, 1857 (Bromeliaceen) p. 18, p. 80.

Til~_andsia sUbgenus Platystachys Baker, 1887 (Handbook

Bromel.) pp. 212 and 236.

Leaf-blades narrowly triangular to subulate, rarely

li~g~late. Leaf-sheaths usually dark-brown or red-brown,

NOT purple. Petals mostly erect with inconspicuo~s blades.

style elongate and two times or more the ovary length.

St~mGns usually exceeding the petals; however in T.

-83CUnGa, the same plant may have some flowers at anthesis

with the stamens exserted and other flowers also at an-

thesis with stamens included.

lZEY TO ?HE ECuADORIAl~ SPECIES OF TILUU~SIA

Subgenus Tillands;a

1. Leaf-blade less than 1.5 cm broad and fili-

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).

Suc:. capi".:al letters in parenthesis :Lr-. the ]."~\=ys refer

to ~h~ diagrams ac~ompanying the particular key.
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2. Leaf-sheaths NOT forming a pseudobulb at

3. Floral bracts 1.2-1.5 cm long, leaves 2.0-

40.0 cm long••••••• : 1. X. bulbosa.

3. Floral bracts 2.0-2.6 cm long, leaves 6.0-

\
,I'
'I

~
/\!,y'~I';-\1'\', .\':. ,w:\.'

~
WA.:.,·.:.. "'Il;l/- {/, . ',:<;11

I I".,
l'~

-,./I~

BB
12 • 0 cm long. •• : 2. T. pruinosa.

*

plant base (BB).

4. Inflorescence dense, bipinnate (C),

spikes less than 5.0 cm long, floral

bracts NOT more than 5 rom 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 cm long,

leaf-sheaths ferrugineous.' ••••.

• • • : 4. T. juneea.

4. Inflorescence lax, digitate to subdigi

tate (CC), spikes 4.0-8.0 cm long, floral

bracts 0.7-1.0 em distant.

6. Spikes with stipe minimal to 1.5 cm

long, sterile bracts absent (D) •

• • : (8. T. straminea).*

The description for X. straminea is found under the

subgenus, Phytarrhiza, species number 8. It is keyed out

here as well for the user's convenience.
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6. Spikes with stipe conspicuous, 3.0-5.0 cm

long with several sterile bracts (DD).

7. Leaf-sheaths pale, floral bracts glabrous

: 5. T. flagellata.

7. Leaf-sheaths dark, floral bracts lepidote.

8. Capsules ca. 4.5 cm long, floral bracts

ca. 3.5 cm long.•

: (4. Vriesea pereziana var. ;)ereziana).-;'·

8. Capsules to 3.5 cm long, floral bracts

ca. 2.5 cm long••

: (5. Vriesea pereziana var. canescens).*

1. Leaf-blades more than 1.5 cm broad or if less,

then inflorescence bipinnate with spikes or

branches spreading, NOT erect, plant from

25 cm to 3 m tall.

9. Flowers tending to be in a single row

(secund) in whole or in part (E), 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-

viouslyexserted (F). . : 6. T. mima.

Sec key to Ecuadorian VriGS82., "caxa numbors 4 and 5.
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10. Branches of infloresc0nce 10-35 c~ long,

distance between flowers to 1.5 cm, sta-

mens now exserted, now included (FF).

11. Leaf-blades ca. 9.0-10.0 em wide, branch
'.

stipe 3.0-4.0 c~ long with up to one

sterile bract, sepals obovate.

: 7. T. cucullata.

11. Leaf-blades ca. 4.0-6.0 em wide, branch

stipe to 13 cm long with 2-3 sterile

bracts or more, sepals elliptic .

: 8. T. secunda.

9. Flowers in two distinct rows (NOT secund)

(EB), plant not more than 1 m tall, leaves

narrowly triangular, blades usualiy less

than 3.0 em broad, if slightly more, then

blade-apex long-attenuate to caudate.

12. Inflorescence with spikes spreading,

laxly disposed, main rhachis exposed,

plant to 40 cm tall, floral bracts to

2.2 em long, leaf-sheaths olive or light

brown, petals violet, to 3.5 em long.

: 9. ~. valenzuelana.

12. Inflorescence with spikes erect, obscur-

ing rhachis, plant to 1 m tall, floral

bracts at least 2.5 em long, ~eaf-

sheaths dark red-brown, petals green,
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to 7.0 em long.

13. Floral bracts to 3.5 em long, nerved, in

florescence glabrm:.s, often bright orange.

14. Sepals 1.8-2.0 em long, leaf-blades 4.5

7.0 em wide, petals 3.5-4.0 em long.

: (Vriesea teguendamae).*

14. Sepals 2.5-3.0 em long, leaf-blades ca.

4.5 em wide, petals 4.5-6.0 em long.

10 T. cvqnea.

*

13. Floral bracts 4.0 em long or more, inflo

rescence glabrous or lepidote, NOT bright

orange.

15. Spike width 1.2-1.5 em at anthesis,

floral bracts densely lepidote.

: 11. T. cernua.

15. Spike width 3.0-3.5 em at anthesis,

floral bracts only lepidote toward

bract-apex or completely glabrous.

: 12. T. spathacea.

.see }.;:e~l to Ec-..:.adoriaa Vriesea, species nu:-nber 9.
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1. T:2~T,:::"l-\~DST.A. BlJLB:)SA Hooker, 1826 (Exotic. Flora) pl.

173; Smith, 1951, pp. 463-464, fig. 51; Smith, 1957,

pp. 172-173.

PL.A.::.\l"':' usually 12-15 em tall, grm'ling in clurr,ps of

"'.·.a~J.:r L16.i.viQuals, leaf-sheaths forming a pseuClobulb;

L~.VES 2.0-40.0 em long, blades 2-7 lmu wide, subu1ate,

Qe~se-spreading-lepidote,outermost leaves of rosette

shorter t~an those within rosette, spreading, sheath 1.5

5.0 cm long; SCAPE ca. 13 em long i~cluding inflorescence,

ca. 1 ~u in diameter, erect; SCAPE-BRACTS ca. 3.0-8.0 cm,

i.~~ricate and foliaceous throughout; INFLORESCENCE 4.0

7.0 cm long by ca. 4.0 cm wide, simple or bipinnate with

fE.W spikes, red, lepidote; SPIKES 3.0-6.0 C:"L1 long by 1.1

1.2 cm wide, spreading, elliptic; FLORAL BRACTS 1.2-1.5 cm

lo~g by ca. 6 ~u wide, imbricate, densely lepidote without,

mo~erately lepidote within, ecarinate, very slightly

ne~ved, apex acute, sUbcoriaceous, ovate; SEPALS 1.0-1.3

em long by ca. 3 rom wide, erect, obovate, lepidote without

al'1Q. lvvithin I scarcely nerved I broadly acu·te to obtuse i

?ET~~S ca. 3.5 em long by 3 ~u wide, erect, blades violet;

C;PSUL3S to 4.0 em long, exserted stigma greatly exceeding

stamens, both exserted, distance between flowers 3-4 ~u.

MATERIAL EX?~crNED: AJG 599 (US) just west of San

Lorenzo airstrip, Provo Esmeraldas, 1° 16' N, less than

50 9 i?e}:·. 1962.
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2. ':":-:7,T,:·,-··:JS~·:C:. p:R.r:L~\T()S.7.'. Swartz, 1797 (:?lora Ind. Occid.

vol. 1) PD. 594; S~ith, 195~, pp. 458-460; Smith, 1957,

l:l·172.

8-15 em tall with inflorescence, base of leaf-

rosette in form of pSGudobulb up to ~.O cm long; LEAVES

6.0-12.0 em long, blades 2-5 rrm wice, densely cinereous-

or ferrusino~s-lepidotewith spreading course scales,

leaf-bl~des s~bulate, apices filiform to acuminate, con-

"Coor'ced, :.:-ecu:CVGd I sheaths 2.0 -4.0 em long, orbicular,

co:-.s:;?ic·\..1OUS, dar;'>: brov,,:'1; SC2.PE up ·to 8.0-9.0 cm long with

i~=lors3ccncc, 1-2 ~u in diameter; SCAPZ-BR~CTS foliaceous

and L.1brica·l.:e throughou'c; INFLORESCENCE 2.5-6.5 cm long by

2.2 em in ciameter, usually simple, may be bipinnate with

ul.:l t.O 3 spikes, each slJike having up to 15 flowers; :&'LORAL

B~.CTS ca. 2.0-2.6 em long by 1.5 em wide, ovate, slightly

nerved, i.nbricate, densely lepicote witho~t and within,

Cope:.;: acute, carinate "coward apex, pink at ant:"1.esis; SEPALS

1.3-1.9 cm long by 6 r~1 wide, erect, obovatc, gla~rous

without, moder~tely lepidote within, carinate, broadly

acute, u:::J.ited pos'ceriorly for 3-6 mm; PETi'.:'S ca. 3.0 cm

long, violet; CAPSU~ES 2.0-5.5 cm long, distance between

flowers 3 -.(. m.·,1.

l--::"-;'TERIF~L Ex.."8...MINED: Hitchcock 21259 (US) Portovelo,

Gold Kine near Zaruma, Provo El Oro, 600-1000 m, 30 Aug.

1 Sept. 1923.

BRAS=L, COLO~~IA, CU3A, southern FLORIDA, MEXICO.
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.j. T=c:;:::t:,ANDS:::A FLCRTBillffiA H. B. K., 1815 (Nova G03nera et

Sp03cies, vol. 1) p. 292; Smith, 1936, pp. 549-550.

P~~~T ca. 20 cn tall, occasionally to 40 cm, by ca.

25 cn \Jid03, wi~h well-developed rosette, epiphytic, growing

clu~~s of many individuals; LEAVES ca. 20 cm long,

blades 4-5 rr~ wide, gray-green, numerous, very narrowly

~ri~nsular, apex long-attenuate, erect to spreading;

SCAPZ ca. 21 cm long with inflorescence by 2-3 ron in di-

ar.18ter, ere.ct, equaling or slightly exceeding leaves;

SCLPE-3F~CTS ca. 6.0-lj.. 0 cm long by 7-9 rr~ wide, erect,

~lan0s ~iliform; IliFLORESCENCE ca. 3.5 cm long by 1.0-2.0

cm in dia~eter, erect, bipinnate, flabellate, dense, pi~k,

slabrous; PRI¥~RY BRACTS 1.4-1.5 cm long by 8-9 hU~ wide,

er03c~c, snorter than spikes, pink; SPIKES 2.0-2.5 cm long,

e:liptic, erect, 2-4 per inflorescence; FLOR~L BRACTS 1.0-

1.2 cm long by 6-7 nu~ wine, ovate, erect, imbricate, apex

acute, slightly carinate, strongly nerved; SEPALS 0.9-1.0

em long by 4 nu~ wide, erect, carinate, posteriorly united

for ca. 3 ~un, acute, not nerved, glabrous; PETALS ca. 2.0

cm long, violet; STN\~NS barely included to exserted;

CAPSuLES ca. 2.7 cm loug, distance between flowers 2-3 mIT"

i~ flower around AugQst.

K:>..TERIAL Ex..:;'MINED: Hitchcock 21360 (US) epiphytic,

~etween 31 Ta.ubo and La Torna, Provo Loja, 1000-2200 m,

1966; (GH) ~J.ea:::
.....".,. .,
~n:...nC"'1e,

~etw~en San P~nro and Zar~ua, Provo Loja, 2000 ro, 1 AUS.
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1939; ~ose and Rose 22424 (US) near Huigra, on Hacienda de

Licay, Provo Chimborazo, 1500-2000 m, 28 Aug. 19l8; Asplund

77:"54 (US) be"c'i.voen Huigra and Naranjapata, stony slope,

?rov. C:"l::'~l1bora2o, ca. 900 ro, 30 July 19::'9; C2..nn E-31J.5
~

(~S~ C&50n o~ Rio Chancnan near Euigra, scrubby area,

?~ov. Chi~fuorazo, l40C-16CO ro, 1945; Cc:::m :::::-386:) (US)
..

o~ ~io Cna~chan, between Naranjapata to below Euigra,

?rov. CniLiliorazo, 700-1400 fit 19 June 1945.

P3R'C".
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tl·. '::':':T E\NDS:'A J'C"SCEA (Ruiz and Pavon) Poir., 1817 (Lam.

:Sncycl. Supple. \701. 5, p. 309; Sr:lith, 1957, pp. 164-

166, fig. 47.

P:"'i:l...NT 20-~0 em tall, usually wit:h scaly rhizomes,

s-ro',.;ing in clumps; LE..~VES 15-34 em long, blades 2-3 rom

v~~~, filiform, densely lepidote, shea~hs ca. 2.0 em long

Dy 1.5 em wide, reddish-brown, conspicuous; SCAPS 17-36

c~ long with inflorescence, 3-4 ~m in diameter, erect;

SCAPE-~£G"C~S ca. 4.0-12.0 em long by 1.0 em wide, densely

inw~icate t~roughout, foliaceous, erect; INFLORESCE~CE

3.5-7.5 em long by 3.0-10.0 em wide, bipinnate, dense,

t:,suz.L... y '.-lith erect spikes, occasionally simple with single

~olysticnously flowered spike; SPIKES to 4.0 em long;

FLCl~iL BK~CTS ca. 2.5 em long by 1.5 em wide, broadly

ovate, imbricate, carinate, in distichously flovliSred spikes,

den2ely lepidote without, glabrous within; SEPALS 1.5-2.0

c~ long, posteriorly connate for ca. 2/3' sepal length,

slabrous or sparsely lepidote without; PETALS to ca. 4.0

cw long, violet; CAPSULES 2.5-3.5 cm long, distance be

tween flowers 5-8 IT~.

~~TERIAL EXP~~INED: Raub, Eirsch E 377 (US) Arenillas,

?rov. El O~o, ca. 200 m, 26 Sept. 1957.

BOLIVIA, CENTRAL l~~RICA, COLO~ffiIA, CU~A, FLORIDA,

iGXICC) I PLRlY.
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5. '!.'T::;-,;:,_"-'-;"')SI~ PI.:':.C-SLI:ATA L. B. Smith, 1958 (Phytologia

vol. no. '::;) pp. 258-259, pl. 1-, figs. 9, 10.

P4~~T 30-35 cm talli LEAVES 30-35 cm long by 1.2-1.5

em wide, blade triangUlar, apex filiform-a~tenuate, in-

volt:i:;:e, densely lepido'cei SCAPE ca. 28 cm long ,,'lith inflo-

r8sce~ce, ca. 3 rmu in diameter, erect or suberecti SCAPE-

:GR.2~,.::::':::'S 2.0-25.0 cm 10;'1.9" by 2.0 cm \>-lide with cont:or-c8d

1::":-J.8Clr blad8s, imbricate; INFLORESCENCE ca. 14-15 cm long

by 6.0-7.0 cm in diameter, erect, bipinnate, subdigitate,

\-/':;':;::'::1 ca. 7 spikes, glab:.:-ous i PRD1ARY BRACTS ca. 2.2 em

:"0::"9", c:.;::)2;X acute, erec';:' i S?II\ES 4.0-7.0 cm long by ca.

1.3 cm wide, diver~ent ~o sprec:.ding from a long slender,

erect stipei FLO~~ BRACTS 2.2-2.4 cm long by 8-9 mill wide,

cva:C6, Grec'c, imbricate, ecarinc:.te, papery, apex acute,

~labro~s without and wit~ini SEPALS 1.6-1.8 cm long by

ca. 5 mr~ wide, erect, oblong-elliptic, apex obtuse, not

ne:':-\16.:1, free, glabrous withou"c and within; CAPSli'LE 3.2"..

3.5 cm Ions, distance between flowers 6-8 ron1.

}ATE~IAL EX~INED: Eitchcock 21245 (US, TYPE) Gold

:-:':'J-:'le near ZarUffi2., por'covelo, Prov. El Oro, 600-1000 m, 30

A~g. - 1 Sept. 1923.
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2~4J f~g.; S~l~h, 1957, pp. 160-161, f~g. 45.

I'L"-_:';::T cz.:::.. 3 1".1 t2..l1 i LEAVSS ca. 70 cm long, blades

5. (,-6 .. 0 C:'.1 ,vide, lingulate to triangular, .....pex at"cenuate,

~on~e~y, minutely lepidotei SCAPE ca. 3 m t~ll with in

~~or8scznceJ 1.5-2.0 cm in diameter; SCA?Z-BRAC~S erect,

=cli2..C80US, in0ricatei INFLO~ESCENCZ prob~b~y a~out 2 ill

~~O~3i PR=~~~R~ B~C7S shorter than sterile bases of branches;

2~~~\CEZS 40-90 c~ 10~g, spreading at nearly right angles

\"i'::.h 11'.&i~'l :=..x':"'s i te::cciary branches 12-20 crr. long vlL::.h 6-10

flo'l':Jers except for terminal branch with ca. 36 flowers,

o::'cen tending to be in single row, flowers vli~ch pedicels

4-5 L~u long, distance bet,veen prim~ry branches at least

6.0 em i stipe of tertia::::-y branches "co 18 c:;n lor.g wit1: 2-3

stcri~c bracts; FLO~~L Bl~CTS 2.0-2.5 cm long by l.0-1.5

em vJide, erect to spreading, ovate, ecarinate, apex acute,

st::::-ongly nerved, green and purple, barely irr~ricat~i SEPALS

2.0-2.4 cm long by ca. 1.0 cm wide, elliptic, broadly acute,

strongly nerved, glabrous, free; PBTALS to 3.5 cm long,

~1ue-violetJ stamens and stigma much exsertedi CA?SDLZ

~. 5 -5. 0 C~·.' l.:;;,r... g by 1.0-1.5 c:;n in diameter, distance be

Dveen =lowers 1.5-2.0 cm.

iVj]:.':'3F..=AL EX.."J>1I~BD: Eitchcock 21218 (US) Pcrteve10,

~ol~ min~ nGar Zaruma, Provo El Oro, 600-1000 ~, 30 AU~.
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7. ~2:Ir,:~,Z\~\'DS~~,c~ Cl;~ULLATA L. B. Smith, 1958 (Phytologia vol.

,..
°1 roo. 4) pp. 193·-194, pl. I, figs. ...,

~,

P~~~T ca. 3 m tall by estimated 1 m in dia~Gteri

~R~VBS ca. 65 cm lo~g, blaces 9.0-10.0 cn wide, pale green,

lin9"i.:~late, c.j?cx acute to apieu2.ate, subglabrous i sheath,

ca. 20 en long by 13 cm wide, conspicuous 1 dark brown,

ov~tei IN?LORESCENCE ca. 2 m long by 16 Cill in diameter 1

e~ectl g~a~rousl bipinnate, laxi PRI¥~RY BRACTS 5.0-5.5 cm

lor~g '.:Jy 3.0-3.5 cm wic.e, si.:)reading, ova'te 1 apex acute to

a",::;:enua'i::.e l sUbg'labrousj BRANCHES 14-16 cm long by 3.5-4.0

e~ wide l spreading 1 seeund-ilowered, flowers 10 to 12 per

b~a~chl wi~h pediee1s ca. 7 rr~ long, ca. 3.5 em apart,

st~pG 3.0-4.0 cm long with one sterile bract, this just.

S'..:i.:::rce:r.dins· the first :Eer'tile floral bract aj:1d at some dis-

tQncG from the ~xisj FLORAL BRACTS 2.5-3.4 em long by 2.3

e~ wide, erect, yellow, elliptic, ecarinate, glabrous

,,;'/i-'cJ.-"ou'c, 1epidote ",i".:11in, apex acute, coriaeeous, ovary

ob~curely nerved, erect but scarcely imbricatei SE~ALS

2.2-2.3 cm :ong by ca. 1.4 em wide l erect, obovate, ob-

~cuse, ecarir:.ate, st~'orlgly nerved, coriaceous, ~jla:brous

withot:~.:, densely pur~etulate wi'i::1':.in 1 f:cee ," green i P2TALS ca.

2.6 C~ :ong :by 6 jlliu wide, scarcely lobed, pt:rplei OVARY

1.2 em long by 6-7 ®U wide, stamens often included by 2-3

l~nj di~tance between flowers ca. 1.2 cm, in ilower around
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II leav~:.3 in massive rosette I notably pale s-ree:i.'l, not. mottled, II

::"-8 kill nortll. of Sevilla de Oro, Prov. Azuay, 2800-3100 m,

27 July - 12 Aug. 1945.

N~~3S: ~h~s species has apparently been collected

on:y o~e ~~ne and ~~y be =estr~cted in ~ts distribution to

~~G ~~ea aro~nd S~villa de Oro. certainly Eor such a con-

s:"::licuous plant to have been missed from o';:her sitas \'lhere

co:;'lector;.:;; :-.:.ave worked seems unlikely.



8. '1:~~~::"I,;::~:0Tf)SIA SEC'J~mA H. B. K., 1816 (:'~ova Species e·t

Gene~a vol. 1) p. 294.

P:;:G. 64

PL~~T ca. 120 c~ tall ny ca. 75 cm in diameter;

L~_73S c~. 50 cm long, n1ades 4.0-6.0 cm wi~e, triangular,

S~1~3.-::11 cz:.. :'5 C~:1 long" i SCF...PE ca. 110 ern long \ivitr. in£lo-

::e..::;cer:c·:::; SCA::?:2-BR.,.:\,C'I·S 12-30 cm lons', ir..bricu·c.e, erec·t to

s?~e~Qi~0; :;:~FLOR3SCENCE ca. 50 cm long wi~h ca. 20 spikes,

bipi~~~te, ma~~ rhachis dark red; PR~~L~RY BRACTS 3.0-8.0

c ~ -'-Gl-J.~.r, a::')8X ac-.::.te; SP=I{ES 12-35 cm long by 1.5-2.0 cm

'vi'ic-:'e c::c a:n:::i.l.esis e:·:clusive of petals, spreadL'lg ou·t a'Co

~e~::ly ~ig~t angles with main axis, stipe 7-13 c~ long

\"i":.:.:-, t;,s-..:;.ally 3 or more s~e:ci10 bracts; FLORAL BR:'::"CS:S 2.7-

3.0 cm long by ca. 1.9 cm wide, erect to spreading turning

s.scund. at an~chesis, ecarina·e.e, nerved, apex acute and.

·:::'wis·ced. 01.:.:~ exposing calyx, not i;ib:cicate; SEPALS ca.

2.7 cm long, nerved, ecarinate, equally short connate;

PETALS ca. 4.5 cm long, with stamens exserted or ~ot;

CA?Su~3S ca. 3.5 cm long, dista~ce ~etween flowers ca.

1.0 Cill, in flower arou~d Septerr~.sro

E"_TERIAL Ex..~.iI1INED: rl1.::~11~old·t 3094 (B, TYi?E; US, phot:o)

Guayllab~rr~~, Provo Pichincha, ca. 2100 ill; Andre 24~8 in

(GH)
.-

~io Pisque, Provo Pichincha, June 1876; Asplund

8J.. .5~: ('C'Sj valley o£ R.£O Pil1aro bet\veen ..?_ilCoato a:ad ?ill;;:.rc,

1C4·:: ("CiS) ]""",,,- wc.c,···- 0-= '0-·,,1.-.-to v-·.L-' ey o:r:'- '''':;0 Ar'-~-""O__ \- ~....., 4".. .J.. .....LJ,JQ. I c... """* .1>......... ~u..Ja. L.. I Provo



~

~u~gurahuc~, 2 Nov. ~952; Rauh, liir~ch E244 (US) Rio Apagio,

"i?:::ov. (?), 3,(,00 In, 7 Sep·t. 1954iF.cos~:a Solis 1/.::872 (F)

=~~a~ura, ca. 2000-1700 m; AJG 1083 (US) km 32 Quito-

':"::~valo, Provo Pichincha, 7 Aug. 1965i AuG 1082 kl:1 32

Q~ito-Gtavalo, Provo Pichincha, 7 Aug. 1965i A~G 10Sl (~S)

:D;::.rr2..~:-::o, terrGs':':'rial, moderately co:rcc.on, associa-cion with

~;:::a8SC:s, cor:,posites a~J.d Ericaceae, km 38 Aniba·to-:;:'afios,

?rov. ~u~gurahua, 2300 m, 7 Aug. 1965; ?JG 1092 (uS) mod-

CL"~::::81y CO:Th"TLCl., km 38 Ambato-Banos, terrestrial, Provo

c0~~~on, te:::restrial, dry grassy slc?Gs, km 110 Loja-Cuenca,

Prev. Azuay, 2100 fi, 12 Aug. 1965i Acosta Sol~s 6233 (?)

~O~Gst c£ El Olivo, Provo Bolivar, ca. 2800 m. 7 Oct.

1 9'::.::3; ;.'.008t2 Solis 68L.13 (F) Pucar;;' e.e 'I'eli:i:L'.Dela , Prov.
~

=oliv~r, 2500-3000 m, 18 Nov. 1943.

~C~BS: The degree of secund disposition of flowers is

c,:::'~.i';~e varia~:"e. ~D SO~2 s?ecime~s nea~ly a~l the flowers

80:,le have sec'..1~'.d disposi·tior... in Dud, others do not.• Speci-

Some flowers have

tile sta~e~s exse:cted with the stigllia not at all exsertod,

while upon the same specimen are flowers with the sti~ua

exse:cted and the stamens i~cluded within the corolla.



Cuba, vol. 11) p. 267; Smith, 1957, pp. 168-169.

FIG. 65

p~~~~ ca. 25-40 cm tall, epiphytic; LEAVES 30-40 em

~o~~, ~:ad2s 1.0-2.5 ~m wide, outer~ost mueh shorte~, very

~:Z~:C:":-o\":Y t::ians-ula:=, £ilifor:n ayicc:s, densely appressed-

=- ..:.~~i.6.0·CG, s}l.ea"ch 3.0-5.5 cn1 long by 3.0-4.0 em wide, o'\/atG,

:'.':';.1", :..:tl ~::":~,meter, curved; SC.;;'PE-BRl-..CS:S 10-11 cm lO~"l9", erect

to s~>r8~~ing, i~wricate, pi~~ or red w~en livi~S, fading

to o~i~a~~ous; IN~~ORESCili~CE ca. 17-21 em long by 10 cm in

Q::"a~etG:=, bipinnate, ~ax, with 9-14 spikes, lepidotei

::'")R:':~''::';':~Y B:i:L".':,.CTS 2.0-5.0 C"U long by ca. 1.2 cm wic.e, witn

~JnS" filiform b~ace, spreading, sneaths m~ch shorter than

spikes, ~laQes in part exceeding spikes; S~II<ES 5.5-20.0 em

~o~g ~y 1.1-1.3 em wide, exclusive of petals or capsules,

s?:=eading, ~aving 6 to 17 flowers, stipe erect, 2.5-5.0 em

l'::>:(~Si j l:':"O:Rh.~ BRAC':::'S ca. 2.0 cm long by 8 mm wide, coria

cc.:.us, :;~erved, subglabrous, pink or red, apex ac·u.te,

erect to suberect, i~illrieate but exposing spike-rnachis;

$:2P:::~:':"S 1.4-1.7 em long by 4 :mr" \vide, a:t=-Gx acut:e, green,

?i~~ ti~?ed, glabrous, subfreej PS~ALS ca. 3.0 em long,

violet; OVARY ca. 8 IT~ long by 2 ffi1 in diameter.

:E::.:o~..-.. Lo~2.., ca. :~r;;. 3 .. Prove Loja, 2150 ffi, 2.!1 Fe::>. 1963 i
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:,~,::'G 357 CCS) epiphy-tic, 20-40 kro east of Colonche, Provo

G~aya3, ca. 200 ill, 18 Aug. 1963; AJG 858 (US) epipnytic,

(.13::::0 :·lon-;:'ec::i.:..,t.i, Provo Hanab.i, ca. 400 m, 8 Sept. 1963;

':, ..:-:= SC)2 (US) Cerro I'Iontecristi, epip'nytic, moderately com-

r~·~o:c.:. I 350 ro, 10 Aug. 1962.

:SOL::V::A, C:2NTRAL ~...Y[ERICA, COLO~illIA, FLORIDA, ~lEXICO,



3ciss, se~ies 2, vol. 4) ? 1128i Mez, 1935, p. 483.

FIG. 66

?~s~T ca. 65 em talii L~_VES 35-50 em lCDq, blades

'" :::--' . - s11cat:-.l., ca. -; /'

.1..-'"

25 -3 C C::1 10:.::S· by 3.5 -5.5 Cln in diarnz"C.e:: I bil~i:rJ.:n.l:::t.c ~ der.:.;';;6 I

SP:~,.:23 5.0--8.0 eli.l 10::''19- by 2.0-2.5 err. i..-vide at:. an'thesis,

2.5-3.5 C~ long by

sca~eely ne~ved, glab~ous without and W~~h~~, apex

::'c:G. i 3:C:?~c:.:c.S Co:::'. 2.5 -3.0 em lor.g, ellipt:.ic, broadly aeu"ce,

~Gt he~vGd, freei PETALS 4.5-6.0 e~ long, green, erect,

stafua~s w~ch exserted .

., - .- l"'="' .,...... h' ha -...... -e .., 00, r5 (-u- Q ) -:-.-=::.-~-re~+rJ..· o.-..L.~ ,V~~~GY ~anega , ~~ov. ~J..e_J..nc i ~ ~~o ~ ~ ~

cloud ~orestt kill 85 C~enea-Guay~quil, eo~~on, Provo CaEar,

ca. 2800 8, 13 Aug. 1965.

NOTES: Contrary to Mez's (1935) descriptio~t the

sep~ls ~re 2.5-3.0 em long, not 2.3 em long.



~ / no. 9) p. L~·Ol, pl. -, tiss. 1-3.

FIG. 67

?~~~T GO-30 em ~all by 40-50 em in diameter, epi-

~~Y~lC C~ tc~rost~i&l, growing in ellli~psi LEAVES 30-45 cm

3Jlades 2.5-3.5 em wide/ narrowly "cria~J.gula::,

,:.:2,. Cll.1 101....:.9· oy 4.:.5-6.0 Ci:1 "\";ide / conSpiCl.l0US I r8d.6.isl1. bro\fl~"n

\~1G~ crYi 53-73 em long wi~h inflorescence, ca. ,- .
o m.'1l In

C..:"::':':'':'"cer I erec·t, exceeded by leaf-roset"ce i SCAPE-BR..P.CI'S

7.C-~2.0 em long, erect, iw~ricatc throughout, apex cau-

C.. ::::'·~.3 i =~~I;'LORESC:ENCE 20-25 c~n long by 4.0-6.0 em in dia:n-

0"(::2r, ersc'c, pink to red, 0llipsoid, c~2nsely lepido·te,

5.2-13.0 em long by ca. 2.3 cm wide, erect, pi~~, elliptic,

apGX c,c-..::.te "co cauda"ce i S?DZSS 8.0-10.0 cm long by 1.2-1.5

i lC·'l1e:cs p""r spi;';:e, e::-cc'c, s"cii.:)e O. 7 -1.5 en", 2..o::g with "lor

2 ste~i18 ~:cactsi ~LOR~L BR~CTS 3.8-4.0 em ~ong Dy 1.0-

cict:<:.e J pc.::-'"Jery, unicarina·te, s"crongly :16rVE.d,
~ .aens8J.Y

l2?idote wit~out, very slight2..y lepido~8 within but not

i:owar~ narginsi SEPALS 2.5-2.9 cm long by 7-8 n~'1l wide,



lGr..~· ".;):z :3 -.5 ~:1.:i.i. i.:l. C~i.2m-.C"terI dis"i:a:l.cc be-c'IJeen flo'..7ers 0.8-

l . C C::::, i::: flm"2~ a:=c"-1r:d Septen.1ber-D8cerr.be:=.

(
TT ....Uu,

:'")::0\/ .. ~:.J,.:-":L:c:.::. .. I ca. 4COO lTi l 3 Doc. 1948 i ]~J';:.;. 1095 ~''';S) i.l"l Dud,

~~~~i:o-Ba~Gs, Provo T~agurahuat 2000 rot 7 A~g. IS65.



series 2, vol. 1935, p. 4·83.

d2..::k r;::G..::.is:-.l. braun, bro&dly ov&te, conspic"-.:lous i SG:'PE ca .

.., '-,

...:... .. v
... -
~.:. dic:'l~e":CGr J d,8curvea.j SCAPE-BRACTS 7.0-20.0 Cill

~0~~ ~J ca. 3.0 c~ wide, erect, irr~ricata a~d :foliaceous

l~ ;:;:".; long" by L~ _ 0-~1. 5 em '.vie.e, erec"c, inibricate, apex

aC\:,-CGi .:3PI:i:QS 10-12 c:n lor~g by 3.0-3.5 CIn wide, erec"t.,

--::,.....~ . S ::;;e:.:' in:Elorescence, having' 6 to 7 flowers per s:;.:>ike;

~~~l~L Bl~C~S 5.0-5.5 cm lOLS, apex acute, erect, sub-

i:":~"x:icc.."::'8, sliS"l'ltly nerved, c2.rinate, coriaceous, lepi-

c.v":::e ";:oi:l&rd a::':)8x of brac'ci SSPALS ca. 5.0 cm long', acute,

~q~~l~y sUD=ree; PBTALS Gxceeding sepals by ca. 3.0 em,

c.is·c2.:....ce bet'Jeen flowers 0.9-1.5 Cffi.

:"~83.::- c:.:-:::~te:c ?ululahua, nor"ch of Quito, Provo Pichincha,



VRIESEA

VRIESEA Lindley, 1843 (Bot. Reg. vol. 29) p. 10, as

"Vriesia."

Thecophyllum emend. sensu Mez, 1903 (Bull. Herb. Boiss.

series 2, no. 3) p. 131, ~ Andre, 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

_of'
A

'\

\ l
'i '1

'\J" 4-
~ /1//;

II

,

B

1. Leaf-blades triangular, densely, obviously

lepidote, apices attenuate to filiform (A)*.

2. Inflorescence lax, bipinnateor digitate,

occasionally simple, spikes or branches

elongate (B), spikes NOT exceeding 2.8

cm in width at anthesis, or inflorescence

simple and ca. 8 rom wide with few flowers.

3. Inflorescence simple, spikes ca. 8 rom

wide, plant with well-developed stolons,

growing in large connected masses••••

• • • • • • • : 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 compou~d or if simple, spikes

ca. 2.0 cm wide, plant stolonless.

4. Leaves 40-70 cm long, plant to 1 m tall,

scape exceeding leaf-rosette,

cence erect to ascending.

. ..:-
~n... J.ores-

: 2. v. hitC;1cockiana.

4. Le~ves 15-60 cm long, plant to 60 cm tall,

scape much shorter than or eq~aling 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. patu1 a.

6. Scape-bracts with filiform apices, scape

NOT oDscured by leaf-rosette, sepals

acute.

7. Capsules to 3.5 cm long, floral bracts

to 3.5 cm long, leaves and floral bracts

only slightly lepidote.

: 4. v. pereziana var. pereziana.

7. Capsules 4.0-5.0 cm long, floral bracts

ca. 2.5 cm long, leaves and floral

bracts dQnsely lepidote.

: 5. v. pe~ez~ara var. canescens.
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cence bipinnate (CC), with ca. 15 spikes

dense, often fascicular

5. Floral bracts 1.2-1.7 cm long,

(BB) ,

inflores-

het:eranda.: 6. v.or more.

Inflorescence

cc or simple, flowers and spikes erect.

8. Inflorescence simple.

9. Inflorescence 15-30 cm long and 4.0-5.0

9. Inflorescence 6.0-12.0 cm long and 3.0-

: 7. v. barc1ayana var. barclayana.

25 flowers.1-, •
,L,Lav~ng ca.cm wide,

\i/ \-
/l/'J

70~A, , '

~
.:,{}._:,!
,~_.

-,......

3.5 -'cm wide, having up to 17 flowers.

D

: 8. v. barclayana var. minor.

8. Inflorescence compound.

10. Primary bracts orbicular (D), apices

rounded, or apiculate, at least the

(\
~J

D0

lower spikes obscured at anthesis.

: 9. v. teauendamae.

10. Primary bracts ovate to triangular

(DD), apices acute-attenuate, spikes

exposed in part throughout inflores-

conce.

11. Leaves 40-70 cm long, inflorescence

erect at anthesis, usually 20 cm long

or more. : 10. v. cylindrica.

11. Leaves to 35 cm long or if longer,

then pet~ls with crenulate margins,
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inflorescence curving at anthesis, 8-16

cm long or tripinnate and to 45 cm long.

12. ~nflorescence to 2.5 cm in di~aeter,

plan~ ca. 25 cm tall, leaves about equal-

ing inflorescence. : 11. V. fraqans.

12. Inflorescence 3.0-9.0 cm in diameter,

plant 30-90 cm tall, leaves exceeded by

inflorescence.

13. Floral bracts to 1.2 cm long, inflores-

cence tri?innate, branches with spikes

in fan-like fascicles.

: 12. V. ap1:lendicula-t.a.

13. Floral bracts 3.0-6.0 cm long, spikes

all erect and adpressed to rhachis.

14. Floral brac'::'s 4.0-4.5 cm long, sepals

-co 3. 0 cm long·. : 13. v. arpocal~:.

14. Floral bracts 6.0 cm long, sepals 4.5-

densely lepidote, apices acute to apiculate

1. Leaf-blades lingulate, leaves NOT obviously./J-
.. ,"I........r~

5.0 cm long . : 14. V. dr ew; -; .

(AA), petals white when fresh.

15. Inflorescence lax, spikes or branches

elongate (E).

16. Plant with massive inflorescence, to

40 c~ in dia~eter at anthesis, floral

bracts 3.5-4.5 Cill long, often turning
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secund and downward with flowers (E).

: 15. v. sanguinolenta.

:6. Plan~ wi~h inflorescence not exceeding 12

c~ in diameter, spikes 1.2-2.0 cm wide at

anthesis, flo~al bracts 2.5-2.7 cm wide

at anthesis, reillaining distichous (EE).

: 16. V. rubra.

15. Inflorescence dense, spikes in fascicles

or inflorescence simple and dense.

17. Inflorescence bipinnate, spikes fascicu-

lar, having 4 or more flowers per fas-

cicle. : 17. V. c5pituligera.

17. Infloresc0~ce simple, or bipinnate with

1 or 2 flowers per axil.

18. Inflorescence c~. 12 cm long by 3.5 cm

wide, compounG, two flowers per primary

br~ct ax~l, up to 15 flowers per inf1o-

::escenC6. : 18. '7. pal1pera.

18. Inflorescence 20-40 cm long by 5.0-9.0

cm wide, sb:ictly simple, up to 40

flo\vers per inflorescence, flowers often

turning secund.

: 19. v. qladiol;flora.
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1. '.R-':ESEA BSPTNOSl\:2 (L. B. smit:h) Gilmartin, co:r..b. nov.

~illandsia espinosae L. B. Smith, 1951

N~t. Herb. vol. 29, no. 19) pp. 498-499,

FIG. 68

(Contrb. u. S .

fig. 65, d, e.

PLAN~ ca. 30 em tall, ste~less, growing in clumps

several meters i~ diillne~er, each plant connected to next

one by a stolon ca. 12 cm long by 8 mra in diameter covered

by many short, iniliricate leaves; L~~VES 14-22 cm long,

~lades 0.7-1.2 cm wide, narrowly triangular, involute,

densely silvery, gray, lepidote, apex attenuate to fili

iorm; sheath ca. 2.0 cm long by 1.5 Cill wide, pale brown;

S~~?E ca. 2 rr~ i~ dia~e~er, erec·c, scarcely exceeding leaf

~ose~t3; SC~PE-3~CTS 2.0-2.5 cm long, erect, infu~icate,

apex su~acute, ~early all of uniform length, red, elliptic;

INP~GRESCENCE 6.0-9.0 em long by 8 rr~ wide, si~ple, disti-

CDC~S, h~ving ca. 6 flowers, sli9~tly lepidote, red;

F~O:~_~ BRACTS ca. 2.5 em long by 1.0 cm wide, oblong

Gllip·cic, ecarinatG , enfolding flowers, bright red, slightly

lepic.o".:.e 'I;lithou-::., glabrous within, apex acute, papery;

S3?ALS 1.1-1.3 cm long by 5 W~ wide, green, rose tipped,

f~ee, elliptic, obtuse, pa~ery; PETALS 3.0-4.0 cm long,

bl3.de violet, wi·cn two scales ca. 1.0 cm long from petal

base, stamens included; OVARY ca. 6 n~a long by 2 rom in di-

a~eter, in flower around February to A?ril, distance be

tween flowers ca. 1.2 cm.

K~TERIAL EXP..1UN:C::D: Es·oi.nosc"l E-J.205 (GI-i, TYPE; US,
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?~10-:'O ~:::1.d fragmEmt) epi:.::>hytic, Huico, south of La Torna,

~"rov . .,. .
.w0Ja, 1400 rn, 10467 Fagerlind and Wiborn 617

fTTC)\ ,-,-..J (Joaz) ,
..

\vc.Jt o£ I.Tipij3.pa, Provo Manabi, 13 Oct. 19527 Rauh, Hirsch

E 5 (~3) in Bombax wOGes, ncar Santa Rosa, Provo El Oro,

200 29 Aug. 19577 AJG 887 (US) epiphytic, com.::,on 10-

(~al2.::.t, ca. 2 km sout:h of Jipijc",-pa, Provo YLanabi, ca. 60 ro,

l\cr:::::s: The petals of p"JG 887 clearly s}l.ow basal scales

indicating that the species belongs in vriesea. Alt.houg-h

-.::.l-:.e o.esc:cip-cion of the type specimen does no"c mention the

sto~ons it is probable th~t the stolons were simply not

collected. The other col~ecticns show the stolons between

l::lal"l.!CS. The s?ecies seems to be restricted to xerophytic

CCllli~u~ities west of the Andes.

;r"
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2. VT'.Y.ESEA fHTC:i:,CC':::··GAN.A (L. B. Smi'th) L. B. S"nith, 1951

(Contrb. U.S. Nat. Herb. vol. 29, no. 10) p. 446

Tillc;:1.,:'1 s ia hitchccck:>ll:la L. B. Smi'ch, 1930 (Contrb.

G~~y Herb. vol. 89) p. 10, ?l. 4, figs. 2-5.

FIG. 69

P~_NT to 1 m tall, in xerophytic con~~unities; LEAVES

40-70 cm long, blades 2.5-4.5 cm wide, narrowly triangular,

s;r3.y-green, densGly gr2J.y lepido,te, apex attenua"t:.e, sheath

13-15 Cill long by 5.0-6.0 cm wide, dark brown; SCP.PE 6-8

~~ lL d~ameter, erect, exceeding leaf-rosette; SCAPE-

3~~CTS 5.0-17.0 em long by 2.5-3.0 cm wide at sheath, apex

Cc.... UG.2.·CO, ,imbricate 'througnou'ci I~"'FLORESCENCE 35-40 cm long

~y 1.0-1.5 c:n i:1. .:J' ,-...lame-cer, erect to ascending, bipinnate-

s",bc.ig-i'ca-::'e, l;::.,x, having 6 to 8 spikes i P~IM.i;'RY B:~CTS

':;,.0-5.5 C:::1 lc:.......g I erec'c-ascendir.s', elliptic, mostly shorter

than ste::.-,ile stipe oi sl:-ikes, dista:':-J.ce between primary

br~cts 3.C-4.0 cmi SPI:<ES 10-35 cm long by 2.0-2.7 cm

v/ie."" I 2.:,:'sc'i:. -co sl')readLl.S· 1 purple, having 18 to 28 flowers

pe:: sp':'kc, stipe 3.0-8.0 ~nl long wi-t.h 3 to 5 sterile

~r~cts; F~O~~;'L BRACTS 2.5-2.8 cm long by ca. 1.0 cm wide,

apex acute, ovate l nerved, erect l iniliricate but spike-

r:1ac}-.is exposed at an"c:c:esis I ecarina.Jce , papery, srlabrous

,vithout and glabrous within l purple when alive l orten

arching out\vardi SEPALS 2.0-2.2 em long, free/GCarinate,

~ervGdl elliptic, acute, glabrou~ witno~t aUG wit~ini

?E~~~S ca. 3.2 cm long l blades ca. 4 lTh~ ~rc~d, viole~,
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:2 scal ..... s 0.7-1.0 em lo:.-!g from pe-tal base, s~camens much

8xserted beyond corolla, stigma 5-6 ~u longer than stamens;

OVARY 6-8 mrl long; C~PSDL3 ca. 3.0 cm long or more, dis-

ta:l.ce h,:l"l::":leen :Elm-Iers ca. 1.0 cm throushout.

l..'I:"\':[-ZIGAL EXi-I...IvI:CNED: I-;iitcncock 21323 (US, T\.'P:S) epi-

phyt_':"e I betwee':l El To.rr2:Jo and La ':::oma, Prov. Loja, 1000-2200

B, 3 Sept. 1923; AJ8 1121 ( T--~ )
v;:;' epiphytic, very common t dry

c~ceiduous scrub, open forest, no water in tank I seeds very

abun~~nt, so~e on tree trunks minus the seed with coma

only, the seeds seeming to have been eaten t km 25 Loja-

Cat::...r,layo, Provo Loja t 190·J m, 10 At::.g. 1965; A'::,G 1124 (uS)

8?ipnytic t same type of conununity as ACG 1121, km 27 Loja-

Cat~~ayo, Provo Loja t 1800 fit 10 At::.g. 1965.
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3. VRI2SEA PATDLA (Nez) L. B. Smith, 1955 (Phytologia vol.

:::;, r.:). 7) p. 288.

r"'-:::.lcudsia "Datula l1ez, 1906 (Repert. Novae Species

Fedde vol. 3) p. 35; Smi~h, 1936, pp. 548-549.

P~AN~ ca. 30 cm tall by ca. 24 cm in diamet~r; LB;~VES

:5-25 em long, blades 1.5-2.0 cm wide, blade nar~owly tri-

angular, involute, coriaceous, densely gray-lepicotG,

s:J.~2..th. dark b~own, apex attenua·.:e to filiforL,; SCAPZ '2-3

~~~ i~ diailieter, erect to cu~ved, much exceeded by leaf-

:.:oset:t..:.:; SC.2-2E-:;:':;:,Z\CTS c&. 3.5 cm long, erect, irisricate,

'::'P(;X rounc.ed aCilte; IN.?LO:;:(.::';SCEl-;CE si:mple or digitate, 10-

30 e::.l lO~J.g, :","aving up to 6 spikes, lepido·te i PRIlYIARY BR.~CTS

2.5-3.G cm long, inconspicuous, like scape bracts, much

shorter th.an stipe of spikes; S?I:~S 10-27 cm long by 2.0

2.5 em wide at anthesis, spreading, to 1.0 em between

S::?i};:'3S, havi:.:-...g 7 to 10 flowe::=s per spi:.::e, stipe 5.0-20.0

c~ lo~g with 3-7 sterile ~racts; FLOR~ BR\CTS 3.5-4.5 cm

long by 1.2 cm wide, elliptic-ovate, erect, irr~ricate but

not obscuring spi~e rhachis, ecarinate, nerved, densely,

silv2:':y lc::.,:)i6.o'ce '",ithout, g-labrous '111ithin, apex acute,

often arching outward at anthesisi SZ?ALS 1.8-2.1 cm long

~y 5-6 ~~ wide, ovate, nar~owly rounded, posteriorly

slisntly carinate, equally subfree, nerved, glabrous

-di '::':10u t :::..nd withir.; PETALS 5.0-6.0 C;',1 lvng, greer... , tu~r.ir:.g

'.122.2.0\'1 vlhe:.... dry, '111':':th ''cwv scales 1.6 em from p8'cal base;

c.z:.:.?;;.:~.n:Jzs to 3. 0 C~TI lor.g, distance bc:d':'\leen flO\,.~Grs 0.3-1.2 cm.
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photc) Peru; r:2uschG~ l87~-~6: ncar Cuenca, road to S~n

L~c&s, ?rov. Azuay, ca. 2800 fi, cultivated by Teuscher in

~·IOl,-·:::r8a::" Eotanical <?a:l.:den, collecJ.:ed from cultivation

July 1958.

PERU.
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'tIRT8S:S;:" J?3K:;:?,:;:A1TJ'. (;.ndre) L. B. S:;nith, 1951 (Cor:.trb. u.s.

Kat. Z3rb. vol. 29) p. 444; Smith, 1957, pp. 179-180.

?'-:.~_~.cc:-:~:"j.2 ~.:;erezia:::la Andr6, 1883 (Enu..I.1era·tio:::l Bromel.)

p. 7; 2~dre, 1889, F? 80-81, pl. 23.

?L~NT ea. 35 c~ tall; LR~VES 30-60 em lo~g, blades

ca. 2.5 cr.'.. wi<::e, de:Llsely or ,·,reakly lepidote, ·tric..ngular,

involute, sheaths 10-16 em long, dark castaneous; SCAPZ

SC~?3-3R~CTS barely imbricate, ovate, apex filiform; I~~LO

R:::;SC3NCE pendent, sUbpinnate ::rom 5 to 6 spikes; PRIYuc.~RY

EKi:,.C'I'S lc..nee-o-V'z:t.e, r:.ot muc11 larger -chan floral bracts;

S?L~3S 10-15 cm long by ca. 2.0 em wide; FLORAL BRACTS

2.5-3.5 em long by 1.4-1.7 em wide, divergent, ovate,

slig·l-.tly to strongly lepidot:e, apex: acute; SEPALS 1.6-2.1

em long, s~bpapGry, elliptic, acute; PETALS 4.0-5.0 cm

leng, green, with two linear, largely adnate scales, stigma

a~a stameliS muc~ exserted.

Leaves and floral bracts slightly lepidote, floral

bracts ca. 3.5 Cill lc~g.

1'::Z:~::;:'ER=?~L EXAl\.1INED: Ar:dre 13~·8 (;..ndre, 1889, plate)

near Tequendama waterfall, 2550 m, Co10.~~ia.

COLOIvIBIA.

-'. VRTESFA PE::ZEZIJ,l.'1"A var. C;:~NESCK-JS (Andre) Gilmartin

Plant very similar ~o Vrie~0a ~er2ziana var. pereziana

l.·,.:.:t l0.aves and floral brac~cs strong'ly lepido".:.e, floral
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6. \is.--::SS::7A. I-I:l~T:=::RA'::r::-JA (A~'ldre) L. B. Smi"th, 1951 (Contrb.

u.s. Na::;. I-Ie:;:-b. vol. 29) p. 443i Snith, 1957, p. 181.

'I·~.L'...and~" ia het:oranda A:::-..dre, 1888 (Enumeration B:;:-omel.)

~. 7; ~nd:;:-e, 1889, pp. 83-84, pl. 27.

~~.NT to 35 cm talli Llli~VES 25-~0 em lo~g, blades 1.2

1. S em \Vide, narrowly "C:i.: :....<.:..n0·u1ar, de~sely lepidote, apex

c:.."t"::enuate to filiform, sl:ea.th ea. 6.0 em long by 3.0 em

G:~C8-2.':"Gd s;"~e2.:tJ_~7' :Cy leaf-rosette i SC;....J?E-3RACTS I irnb::=icate

"b~1' cc:... 6 _0 cr;.1 in diamet.er I }:':'-piIlr... c..teJ' lax, having- ca. 15

spikes, lepidotei PR~~2\RY BK~CTS 2.0-5.0 cm long, with

caudate a?icGs below, acute above, lepidote, always much

s~orte~ tha~ spikes; SPI:~S 3.0-9.0 em long by ca. 1.0 cm

di3t~nce beDveen s?ikes to 1.5 em, inflo:;:-6scence rhachis

r.:ostly obscured. by p::-imary brac·ts, stipes to 3.0 cm "vith

several s~erils D~ac~si FLOK;L BRl~CTS ~.2-1.7 em long,

excee~l~S s8?als, ovate, apex acute, densely lepidote

\,,-:..·::l-.oG.t, iI':Lb:;:-ieat:e, erect, eorC'.pletely obscu:;:-ing- spike.

rhachi3 at anthesisi SEPALS free, elliptic-oblong, acute,

gl~broL3i PETALS ea. 1.8 cm long with two linec:..r largely

ad~ate scales; CAPSULE ca. 2.0 em long, distance between

~lowers ea. 3-4 n~n.



_...... '-. :~8rJ:> • vol. 29, 1':0. 10) pp. 517-518, fig. 7 ":J.

'Y'·'lJ.-:.:--'l.::ic;. b2..r::::layana B&ker, 1887 (C"ourn. Bot. vol.

25) :9. 23S.

30-60 Clli t~lli ~EAV~S 40-50 em long, ~lades

"2 _C-2 • .3 cm wide, narro\'lly triz.ngular, densely gray-lepido"ce

thro~g~out, apex fil~form, sheath 6.0-10.0 Cffi long by 5.0-

0. C; C:L. "itlide, elliptic, dark castaneous; SCAPE ca. 6 1r.:-O, in

c""l':'c~:'ie·c.er, curving-; Sc.."'.?Z-3RAc'rs 4.0-20.0 cm long, erect

\.;.:..~.::,- ai)ices spre3.ding-, apices acute near inf:L.orescence,

~o~s-caudate below, imnricate throughout, totally obscuring

8c<::.pe; I:i:ITLORESCERCE 5.0-30.0 cm long- by 3.0-5.0 cm wide

exclusive oi capsules, si~ple, deuse, distichous, having

S to 25 ilowers, curving, lepicote; ~LORAL BRACTS 1.8-3.7

e2 long by 1.5-2.5 cm broad, elliptic, apex acute, co::cia-

ccous/ lepi&ote wit~out especially toward apiC63, glabrous

er0ct/ sc~rce:y irr~ricatei SEPALS l.8-2.3 em long by ca.

co~iaeeous, ecarinate, not nerved; PE~ALS 3.0-4.0 cm long

cec~i~g petals with two basal scales; CA~SDLE ea. 6.0 em

lo~~, distance between £lowers O.9-l.1 em.
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1~T~R=AL E~~~INED: Barclav 622 (BM, TYPE; US, photo)

::-~8a:: V<.:.lcivia, P:.-ov. Guayas, nea:r- sea 18vel, 1836 i AJG 5J.5

&eci5~ous SC:r-UD, cC~u~on, Provo Gu~yas, near sea level,

31 Kov. 196:; A,7C; 650 (DS) e?ip~ytic, open scrub, 12 km

80-",:::,:-.1. oi 1-1ans-::.ara1"co, l?::-ov. Guayas, nea:r- sea level, 24

~·:~.. ::ch 1962; r;:~ererlind and it.Jibom 622 (US) Puer'co C~yo, west

near coast, Provo .. "'I '.:

~'lana.D:" I near sea level, 13

Cd:. ::"952j 2snincs2. E ]_8.::'0 ('(;S) epiphytic, near river, Rfo

'I·iJ.1:=-:':1csia ~Lateri'cia ll.r~dre, 1888 CGnur,:eration Bromel.)

9. 6; A~cre, 1839, pp. 76-77, p~. 21, Xez, 1935, p. 553,

i~£::"o::-cscc~~ia brevio:r-ibusj bracteis florigGris 1.8-2.6 em

P::CG. 70

Pl~nt l~ke tDG ty?~cal variety but smaller, 30-45 em

~~~~, ini1or~sceDce 5.0-12.0 Cill long :~y 3.0-3.5 cw wide

~:;::.c. ~·J.,::"vJ..:::g 9 ·to 18 flowers j floral br2:'c'~s 1 .. 8-2.2 cm 10i'1g.

EXI:l'1IN~D : .:l057 of m=..-
...

Sabanetas, at foot of Chi"~~o:r-azo, Prevo Boliva~,

~~~~ 1876; Soai.ro 171,/~6 (.:::~,' -V·':: t .... "':1.-. .....'- .... ),_ _ l""',I,';'U l-V..



Z2.1:uma, Provo

:81 02.."0, 6'::J-1JOO r:." 30 l-:.u.g. - 1 Scj;.·t. 1923 i A:TC 2,63 (US)

~")os-

..,' ~- I

tn8 Ances b0gin to ascG~d and at a~out 700 m. ':'he 'I'YPE 0 £

the ':::'YiJ.ic&l var::..e',:y is £:=om 'the coast not far from "che

Pacific Ocaa:1..
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u.s. Nat. Herb. val. 29, no. 10) p. (44; Smith, 1957,

p. 184, fig. 51; Wl:,:::dack, 1960, p. l15, l::ihoto.

E~offiel.) p. 8; Andre, 1889, pp. 103-:04, pl. 36.

FJ:G. 71

?~~2~~ C~_ 50 em tall, from erect rose~tei LZ~VES 40-

00 ou~ermost leav~3 sl1.o~ter, to 7 .5 em 1.O:(lg, blades

...::. _5 -7. 0 ~r(~ \'l:"c....3.. T.:.c:.r3.:v\-.rly triangular 1 a.er.£.sely gray-lepido"te

lO~9° by 6.0-8.5 e~ wiae, da~~ reddish browD, couspicuous;

SCA?~ ca. 5-6 "illU in dia2eter, exceeded by leaf-rosette,

s:iS~~ly to greatly eurvi~g; S~~?3-3~~~C~S 15-50 em lo~g by

ca. 4.0 e11.1 \,jidG T"i°::':~;' :on~J :Eili£c::1TL ::-lad.8, irrJ::Jrieat:e ochrough-

-. -
O:'::·.:~;.l.C "':~...L:':':':C I

1 . ~ - 2 .:,. c:-~·~ ses-

Gi.:"-"'~ \''o'i tl-.. :.. ::1 i S~PALS l. 8-2 .0 crn lOl'lg ::)y 0.9-1. 0 cr~1 -vlide I



ovate-e:"lipti.c, acu~.:e, scarcely nerved, glabrous ""i-t.hout

al~d Hithin; PZTALS 3. 5-L.!,. 0 cn long with t\\'o inconspicuous

scales ca. 1.1 e~ Ions £~om petal base, green; C~PSULE ca.

.., "'1 ." "";

~.... -_. CJS) strongly w~ndswept area, dwarf

de:l.sely covered ';,·lit_~l. leafy

HO~'Jeve:cI

'-. -.; ". " ~"';:' -,-'
'-" .......~v.·....-..J_ ..-...
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11. VRIESEA FRAGRANS (Andre) L. B. Smith, 1951 (Contrb.

u.s. Nat. Herb. vol. 29, no. 10) p. 443~ Smith, 1957,

p. 183.

Tillandsia fragrans Andre, 1888 (Enumeration Bromel.)

p. 7~ Andre, 1889, p. 83, pl. 29-a.

PLANT ca. 25 cm tall by ca. 15 cm in diameter from an

erect-rosette~ LEAVES ca. 20 cm 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 rom 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, ere~t, 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 Cpo 1.5 cm~ FLORAL BRACTS

ca. 1.2 crn long, lepidote without, apex acute~ SEPALS

1.0-1.1 cm long, acute, ovate-elliptic, glabrous; PETALS

ca. 1.8 cm long, white, stamens and stigma included by 3-4

rom, distance between flowers 4-5 rom.

MATERIAL EXAMINED: Andre 4397 (Andre, 1889, pl. 29-a)

Quebrada de Las Juntas, between Saraguro and Loja, Provo

Loja, ca. 2500, 1876.
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12. VRIESEA APPENDICULATA (L. 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 em tall; LEAVES 30-70 em long, blades

2.0-3.0 em wide, blades narrowly triangular, apex attenu-

ate to filiform, densely gray lepidote throughout, sheath

ca. 8.0 em long by 5.0 em wide, dark red-brown; SCAPE 5-6

rom in diameter, curved; SCAPE-BRACTS 10-20 em long, irnbri-

cate throughout, with long, attenuate blades; INFLORESCENCE

15-45 em long by 4.0-9.0 em in diameter, tripinnate, dense,

claviform, moderately lepidote, curved; PRIMARY BRACTS el

liptic, erect; SPIKES 3.0-5.0 em long by 1.0-1.3 em wide,

3 to 5 flabellate spikes per branch; FL9RAL BRACTS 1.0-

1.2 em long by ca. 6 rom wide, elliptic, unicarinate, nerved,

densely and loosely lepidote without, subglabrous within,

papery, apex acute; SEPALS ca. 1.0 em long by 5 rom wide,

broadly acute, posteriorly carinate, nerved, posteriorly

united for 2-3 rom, subcoriaceous, glabrous without and

within; PETALS 1.4 em long, with blades 4 rom wide, blades

violet to rose, naked(?); OVARY 4 rom long by 2 rom in di-

ameter, style several times longer than ovary length, sta

mens and stigma included by 2-3 rom, distance between flow-

ers ca. 2 rom.

MATERIAL EXAMINED: Espinosa E-353 (GH; US, photo and

fragments) Cajanuma, south of Loja, Provo Loja, ca. 2400 m,



462

7 May 1946.

NOTES: The above-cited Espinosa specimen was examined

carefully and no petal scales whatsoever were observed.

This would indicate that this specimen, which was cited by
~

Smith (1949) as the cotype for Vriesea aEpendiculata 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 (Andre) L. B. Smith, 1951 (Contrb.

u.S. Nat. Herb. vol. 29, no. 10) p. 445.

Tillandsia arpocalyx Andre, 1888 (Enumeration ,Bromel.)

p. 7; Andre, 1889, p. lOl, pl. 38.

PLANT 30-50 em tall; LEAVES 20-35 em long, blades 2.0

2.5 em wide, narrowly triangular, densely gray-lepidote

throughout, coriaceous, apex attenuate, sheath ca. 9.0 em

long by 5.0 em wide, very dark, red-brown; SCAPE 5 rom in

diameter, curved, about equal to leaf-rosette; SCAPE-BRACTS

12-28 em long by 3.0 em wide, erect throughout with long

filiform, spreading blades; INFLORESCENCE ca. 10 cm long

by 4.0 em in diameter, bipinnate, dense, moderately lepi

dote; PRIMARY BRACTS 4.0-7.0 em long by 2.0-2.5 em 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 em wide, strictly

erect, to 2.5 em between spikes, stipes densely flocculose,

with l to 2 sterile bracts just subtending first fertile

bract, having ca. 3 to 4 flowers per spike; FLORAL BRACTS

4.0-4.5 em 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 em long by 0.8 em wide, ovate, attenuate,

moderately carinate posteriorly, subcoriaceous, strongly

nerved, glabrous without and within; PETALS 5.0-6.0 em

long by ca. 6 rom wide at blade, yellow-green when alive,

turning brownish yellow when dry, stamens equaling petals,
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stigma much exserted: OVARY ca. 8 rom long by 4 rom wide,

style several times longer than ovary length, distance be

tween flowers 0.8-1.0 cm, in flower around September.

MATERIAL EXAMINED: Andre 4474 (K, TYPE: US, photo)

south of Riobamha, Provo Chimborazo, ca. 2500 m: Hitchcock

21906 (US) "dry hills between Banos and Ambato," Provo

Tungurahua, ca. 1800 m, 26 Sept. 1923.
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14. VRIESEA DREWII L. B. Smith, 1956 (Phytologia vol. 5,

no. 9) pp. 401-402, pl. l, figs. 4-7.

PLANT to 40 em tall by ca. 20 em in diameter; LEAVES

26-30 em long, blades 2.5-3.0 em wide, narrowly triangular,

apex filiform, densely, obviously lepidote throughout,

sheath ca. 7.0 em long by 6.0 em wide, blending into blade

inconspicuously, dark castaneous; SCAPE ca. 4 rom in di

ameter, curved, exceeded by leaf-rosette; SCAPE-BRACTS

12-18 em long with long blade, imbricate throughout and

totally obscuring scape; INFLORESCENCE ca. 12 em long by

5.5 em in diameter, exclusive of petals, bipinnate, dense,

lepidote, ellipsoid; PRIMARY BRACTS 5.0-8.0 em long by ca.

3.5 em wide, apex acute, papery, densely imbricate, shorter

than spikes, erect; SPIKES to 10 em long by 2.5 em wide,

with 4 to 5 flowers, erect, distance between estimated as

ca. 2.0 em; FLORAL BRACTS ca. 6.0 em long by 2.0 em wide,

linear-lanceolate, apex attenuate, imbricate, erect, pale

lepidote without, glabrous within, papery, carinate, very

slightly nerved; SEPALS 4.5-5.0 ern long by 1.0 ern wide,

elliptic, papery, carinate, equally free, sparsely lepi

dote without, glabrous within, acute; PETALS ca. l2 em

long, green-yellow when alive, with 2 scales ca. 2.0 ern

long from petal base, stamens equaling petal apices, dis

tance between flowers ca. 5 rom.

~..ATERIAL EXAMINED: Drew E-284 (US, TYPE) epiphytic,

"wet rainforest" La Floresta, near Sigsiparnba, Prove



Imbabura, ca. 2800 ro, 6 Sept. 1944.
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15. VRIESEA SANGUINOLENTA Cogn. and Marchal, 1874 (Pl.

Ornem.) pl. 52; Smith, 1957, pp. 191-192.

Tillandsia sanquinolenta Baker, 1889 (Handbook BromelJ

p. 226.

FIG. 73

PLAl~T 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 r~d spots, sheath ca. 15 cm

long by 15 cm wide, ovate-elliptic,concolorous with blade

or with overtones of purple; SCAPE ca. 1.2 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 ~m 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 nerved,

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 cm long, distance between flowers ca. 3.0 em.

MATERIAL EXAMINED: Massange ~.,£. (LG; US, photo)

~an. 1880; Morren ~ • .!l. (LG; US, photo) 14 May 1885; Levi-
,

castillo ~. ,£. (US) San Placido, Provo Manabi, 12 June

1956; AJG 867 (US) 30 km east of Babahoyo, common, epi

phytic, Provo 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 em long, blades 5.5

7.0 em wide, lingulate, subglabrous, apex acute to apicu

late, coriaceous, sheath ca. 10 em long by 6.5 em wide,

nearly concolorous with blade; SCAPE 6-7 rom in diameter,

erect, about equaling leaf-rosette; SCAPE-BRACTS 4.0-16.0

em long, erect, imbricate throughout, apex acute to attenu

ate; INFLORESCENCE ca. 30 em long by up to 12 em in diam

eter, bipinnate, lax, with ca. 8 spikes, ovoid, glabrous;

PRIMARY BRACTS ca. to 3.0 em long, all shorter than mid

point of spike, apex acute, erect to spreading, ca. 2.0 cm

apart; SPIKES 8.0-18.0 em long by ca. 1.2-2.0 em wide at

anthesis, erect-spreading, with 9 to 17 flowers, stipe ca.

2.5 em long with ca. 1 sterile bract;, FLORAL BRACTS 2.5

2.7 em long by ca. 1.0 em wide, coriaceous, carinate, not

nerved, glabrous without, inconspicuously punctulate

within, apex acute, imbricate, erect; SEPALS 1.8 cm long

by 4-5 rom wide, carinate, acute, subpapery, nerved, gla

brous without and within, narrowly elliptic to obovate,

equally free; PETALS ca. 2.8 em long, white, with two basal

scales, stamens and stigma included; CAPSULE ca. 2.0 em

long, distance between flowers 7-9 rom.

MATERIAL EXAMINED: Ruiz et Pavon (R. and P., 1802,
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pl. 266) Peru; Steyermark 89667 (US) Venezuela; ~ Moore

BM 70 (US) cultivated by Marnier-Lapostolle in France,

Nov. 1966, probably from Prove 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 Andre, 1888 (Enumeration Bromel.)

p. 8: Andre, 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, cylindric, 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, ea. 4 to 12 flowers per spike,

stipe to 1.2 cm long, no sterile ~racts: FLORAL BRACTS

2.0-3.2 cm long by 1.2-1.6 em wide, ovate, apex attenuate,

carinate, strongly nerved, red, papery, glabrous without
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and within; SEPALS 2.0-2.8 em long by 0.7-0.8 cm wide,

elliptic-obovate, acute, carinate, strongly to weakly

nerved, free; PETALS 2.8-3.5 cm long having two scales

near base, white, stamens included; CAPSULES ca. 2.3 cm
'.

long, seeds 7 mm long, slender, reddish, distance between

flowers minimal.

MATERIAL EXAMINED: Andre 1746 (K, TYPE of T. fastuosa

Andre; US, photo) Colombia; Sodiro 171/46 (GH) Nanegal

valley, ca 78° 45' W, 0° 9' N, Provo Pichincha; Sodiro

~. n. (Quito; AJG, photo) near Chimborazo, 9, 1881;

Asplund 16172 (US) below San Juan towards Chiriboga, on

cliff, Prove Pichincha, ca. 3150 m, 3 May 1955; Levi-

Castillo ~. g. (US) Abitagua near Mera, Provo Napo-Pastaza,

Feb.-March 1956; Levi-Castillo ~. n. (US) near town of
~ ~

Rio Verde between Banos and Mera along Rio Pastaza, Provo

Napo-Pastaza, Feb.-March 1956; furQ. 873 (US) epiphytic on

"Aranyang," Eugenia, cloud forest, ca. 8 in from ground,

common, between Santa Domingo and Quito, Prove Pichincha,

ca. 1500 m, 8 Dec. 1963; AJG 1136 (US) kID 13 Loja-Zamora,

dwarf forest, epiphytic ca. 1-5 m from ground, tank full

of water, Prove 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. vol. 43) p. 403.

~hecophy11um pauperum Mez and Sodiro, 1904 (Bull.

Herb. Boiss. series 2, vol. 4) p. 876.
'.

PLANT 50-70 cm tall; LEAVES 30-70 cm long, blades

·2.0-3.5 cm wide, 1ingu1ate-1inear, apex attenuate, papery,

obscurely 1epidote; SCAPE 0.8-1.1 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 ref1exed;

SPIKES with 2 flowers, fasciculate, much exceeded by pri-

mary bracts, distance between 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 cm wide, orbicular, rounded, coriaceous, ecari-

nate, free, glabrous without and within; PETALS yellow

when dry; CAPSULE 2.6-2.9 cm long, distance between f1ow-

ers minimal.

MATERIAL EXAMINED: Sodiro 171/18 (B, TYPE; US, photo)

on slopes of Pichincha~ Provo pichincha, July 1886; Foster

2640 (US) road between Esmera1das and Santo Domingo, epi·-

phytic, "dark humid jungle," Provo Esmeraldas ca. 75 m,

8 Dec. 1948.



19. VRIESEA GLADIOLIFLORA (Wendl.) Ant. Wiener, 1880

(Illust. Gart. vol. 5) p. 98: Smith, 1957, pp. 189-190.

Tillandsia gladioliflora Wendl, 1863 (H~. Gartenz.

vol. 19) p. 31.
".

PLANT 60 cm to 1 m tall: LEAVES 45-60 cm long, blades

6.0-8.0 cm wide, 1ingulate, 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 rom 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 ,2,. £. (LG, TYPE; US, photo)

cultivated, origin(?); Levi-Castillo ~. £. (US) La Reserva,

Provo Chimborazo, ca. 1500 m, Nov. 1955: Levi-Castillo

,2,. £. (US) Chilicay, Provo Chimborazo, ca. 1250 m, Nov.

1955.
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Genus GUZMANIA

Guzmania Ruiz and Pavon, l802 (Flora Peruv. vol. 3)

p. 37, pl. 26l.

Sodiroa Andre, l877 (Bull. Soc. Bot. France vol. 24)
'.

p. 167.

Thecophyllum Andre, 1889 (Bromel. 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,

yellow or white; stamens included; floral bracts nearly

always ecarinate; capsule septicidal, seeds with basal,

straight, usually brown coma, though in some species with

simple inflorescences the coma may be w~ite; 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,

A

tending to be fasciculate, spikes or

branches mostly obscured by primary bracts

(A) *, or if on'ly partially so then dis-

tance between primary bracts ca. 5 rom.

* 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 ~ide, flowers few, 3 to 6 per inflores-
'.

cence.

4. Sepals 1.4-2.0 cm long! equally connate

for up to 6 rom, 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 rom wide,

petals green••••• : 2. Guz. pearcei.

3. Plant essentially stemless, leaf-blades

lingulate to linear-lin~ulate (BB), 1.0

8.0 cm wide, petals yellow or white.

5. Upper scape-bracts obscuring ~ least

the lower portion of inflorescence (c),

inflorescence dense, distance between

flowers 1-3 rom, coma of seed brown.

6. Petals white, inflorescence small, 3.0-

4.0 cm long by 1.5-2.0 cm in diameter,

floral bracts 1.3-1.5 cm long, sub-

coriaceous, punctulate-lepidote within

m.>· • : 3. Guz. fosteriana.

D 6. Petals yellow at least in part, inflo-

rescence 3.0-7.0 cm 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 cm long, inflorescence with

ca, 10 flowers, floral bracts NOT cucul-
'.

late.

8. Leaf-sheath concolorous with blade. • •

• : 4. Guz. minor var. minor.

8. Leaf-sheath dark brown.

: 5. ~. minor var. flammea.

7. Leaves 30-70 cm long, inflorescence with

10-50 flowers, floral bracts cucullate

••••••••••• : 6. ~uz. 1ingulata.

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

acute to apiculate (E).

10. Floral bracts coriaceous.

. . . . . . .
10. Floral bracts papery.

: 7. ~. laxa.

11. 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. ~. monostachya.
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11. Floral 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 ldng at anthesis.

13. Inflorescence ca. 2.5 cm in diameter at

anthesis, inflorescence with a few in

conspicuous terminal sterile bracts

•••••••••• : 9. Guz. fusispica.

13. Inflorescence ca. 3.5-4.5 cm in diameter

at anthesis, inflorescence fertile to

apex, no terminal sterile bracts. • • •

••••••••• : 10. ~. bracteosa.

12. Floral bracts 2.5-4.0 cm long, usually

red at least in part, sepals less than

2.0 cm long at anthesis.

14. 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•••••••

• • • • • • • 11. ~. fuernstebergiana.

14. Petals yellow or white, floral bracts

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-~1.0 cm long by 4.0-6.0 cm in diameter

attenuate.

as long as broad. •

floral bracts with apices obtuse (EE), or

9. Flowers many-ranked, coma of seeds brown,

: 12. ~. melinonis.. . . . . . . . . .

15. Floral bracts orbicular (G), apices

obtuse, 'spike cylindric, 4 to 5 times

EE

o
G

'

I}
I '

(

: 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,o floral bracts

5.0-6.5 cm long, leaf-blades 6.0-8.0

cm wide. . • : 14. ~. conifera.

16. Plant 40-100 cm tall, floral bracts

H

1.6-2.8 cm long, leaf-blades to 3.0

cm wide.

17. Floral bracts broadly triangular (H),

HH,

obtuse, lustrous, dark when dry, with

pale margins, petals white.

15. ~. coriostachya.

17. Floral bracts narrowly triangular

(gg), attenuate, stramineous when dry,



480

concolorous, petals yellow••

: 16. ~. devansayana.

2. Inflorescence compound or if simple, then,

sunk into the center of the leaf-rosette,

and 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.

·w

~
rt~.- .:,,\ "
.'

I

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.

17. GUZ. sanquinea var. sanguinea.

18. Inflorescence compound upon a well de-

veloped scape.

20. Inflorescence digitate, of 2 spikes,

each ca. 25 cm long, primary bracts in-

conspicuous (I). •

: 19. ~. bipartita.

20. Inflorescence bipinnate, several to

many spikes, these to 9.0 cm long,

primary bracts conspicuous (II).

21. 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 if somewhat so then forming conspicu-

ous involucre.
'.

22. 'Upper scape-bracts forming a conspicuous

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. ~. 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••••••• : 22. Guz. osyana.

24. Plant large, NOT squat, to ca. 60 cm

tall and about as broad as tall, scape

slender, 4-5 rom in diameter.

25. Spikes ca. 2.5 cm long,' having ca. 6

flowers, floral bracts strongly
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: 23. ~. septata.

. . . . . . . . .

4)
J

JJ

~
K

1?~
KK

25. Spikes 3.0-3.5 cm long, having 10-17 flow-

ers, floral bracts NOT carinate (JJ). . •

• : 24. Guz. acuminata.
'.

1. Inflorescence 15-40 cm long, primary bracts

2 to 7 times or more longer than spikes or

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 long.

: 25. ~. wittmackii.

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- part of inflorescence, totally ob

scuring fascicles (K)', scape-bracts

spreading to recurving limply and foli-

aceous throughout. • •

• • . • • : 26. ~. sguarrosa.

27. Primary bracts mostly not exceeding 13

cm in length, partially obscuring fas

cicles (KK), upper fascicles partially

exposed, scape-bracts erect to spread-

ing, NOT recurving limply.

28. Floral bracts ca. 1.8 cm long, sepals
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ca. 1.7 cm long, leaf blades 8.0-10.0 cm

wide. . . . . . . . : 27. Guz. sodiroana.

28. Floral bracts at least 2.5 cm long,

sepals 2.4-2.7 cm long, leaf-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. . •

• • : 28. ~. gloriosa.

29. Petals white, sepals usually connat~ for

only ca. 3 rom, primary bracts arching to

recurved, NOT much overtopping the fas-

cicles toward apex of. inflorescence

.• : 29. Guz. variegata.

,I. Inflorescence laxly compound (AA), never

with fascicles, primary bracts 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.

31. Primary bracts shorter than lower
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spikes or branches.

32. Floral bracts,strongly nerved.••••

: 30. ~. scherzeriana.

32. Floral bracts NOT strongly nerved.

33. Scape slender, 3-5 rom in diameter,

petals green or white, 1.9-2.3 cm long,

floral bracts 1.4-1.8 cm long.

34. Sepals obtuse, extending well beyond

floral bracts (L). • • ,.

•• : 31. Guz. patula.

34. Sepals acute to apiculate, ~OT extend-

ing well beyond floral bracts (LL)

• : 32. Guz. asplundii.

33. Scape moderately thic~, 6-9 rom in diam-

eter, petals yellow or white, 2.3-4.0

cm long, floral bracts 1.3-2.5 cm long.

35. Petals white" ca. 2.3 cm long, sepals

1.2-1.4 cm long, plant ca. 55 cm 'call

• • : 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-

spicuously red-striate, inflorescence

having ca. 5 spikes each with 16 to 30

flowers •••••• : 34. ~. striata.
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36. Scape-bracts and leaf~sheaths NOT con

spicuously red-striate, inflorescence

having 8 to 16 spikes, each with 16 to

30 flowers •••••. : 34. ~. striata.

36. Scape-bracts and leaf-sheaths NOT con

spicuously red-striate, inflorescence

having 8 to 16 spikes e~ch with 12 to 16

flowers ••••.• : 35. Guz. morreniana.

31. Primary bracts exceeding or equaling lower

spikes or br~nches.

37. Floral bracts NOT strongly nerved, petals

green or white" sterile bracts at base of

spike wide-bicarinate (M). • • . • • • •

• • • . • • . • • : 3? ~. pleiosticha.

37. Floral bracts strongly nerved, petals

white or yellow, sterile bracts at base

of spike NOT wide-bicarinate (MM).

38. Inflorescence tri- to quadripinnate

.•.•••••. : 37. ~. 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 rom, inflorescence having ca. 16

spikes•. : 38. ~. multiflora.

or
NN

\ .
40. Petals with lobes yellow when living,

sepals connate for 1.0-1.3 cm, inflores-

cence having ca. 8 spikes ••

39. ~. webernaueri.

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

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

1.6-2.2 cm long.

41. Inflorescence ca. 7.0-13.0 cm long with

4 to 7 spikes, spikes erect to spreading

41. Inflorescence ca.

40. ~. calamifolia.

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.

1.0 cm long with 1 sterile bract,

sepals ovate, acute. • • •

• : 41. Guz. tarapotina.
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42. Leaves 40-~00 cm ~ong, 4.0-7.0 cm wide,

blades lingulate, stipe minimal, no ster

ile bracts, sepals obovate-elliptic,

, obtuse. • • : 42. ~. elonqata.

30. Branches or spikes well d~veioped, 6.0-20.0

cm long or more, spreading or ascending,

inflorescence 20-100 cm long.

43. Sepals NOT extending beyond floral bracts,

(NN), ~ea£-blades 2.5-4.0 cm wide, floral

bracts 3.5-5.5 cm ~ong, obovate to

oblong-el~iptic•

sepals acute, floral bracts yellow when

44. Scape slender, ca. 4 rom in diameter,
.~

NN living•• : 43. Guz. xanthobractea.

N

44. Scape NOT slender, 0.9-1.3 cm in diam-

eter, sepals obtuse, floral bracts red

when living.•• : 44~ Guz. amplectens.

43. Sepals much extending beyond floral

bracts (N), leaf-blades 4.0-7.0 cm wide,

f~oral bracts 0.7-2.6 cm long, ovate-

e~liptic.

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. ~. ecuadorensis.
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46. Floral bracts. 7-9 rom 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-

o metrical (0) • 46. Guz. diffusa.

(j)
00

47. Inflorescence bipinnate, flowers per

spike 10 to 20, sepals somewhat asym-

metrical (00). • • • •

: 47. Guz. rhonhofiana.

45.' Floral bracts NOT strongly nerved, if

nerved then very inconspicuo~sly so.

48. Axis of inflorescence lepidote, floral

bracts 1.2 cm long.•

: 48. ~. hitchcockiana.

48. Axis of inflorescence glabrous, floral

bracts 1.8-2.0 cm long•••••

• • • . • • • : 30. ~. scherzeriana.
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14. GUZMANIA CONIFERA (Andre) Mez, 1896 (DC Monogr. Phaner.

vol. 9) p. 911; Smith, 1936, p. 572.

Caraguata conifera Andre, 1888 (Enumeration Bromel.)

p. 5; Andre, 1889, p. 47, pl. 15.

FIG. 81

P~~ stemless, ca. 1 m tall; LEAVES 60-80 em long,

blades 6.0-8.0 em wide, lingulate, apex acute to apiculate,

appressed lepidote, yellow-green, sheath 16-17 em long by

10-11 cm wide, not conspicuous; SCAPE ca. 1.3 em in diam

eter, erect, exceeding leaf-rosette; SCAPE-BRACTS 12-20 em

long by ca. 4.5 cm wide, imbricate, the lower foliaceous,

upper lanceolate and red, apex acute to attenuate; INFLO

RESCENCE 13-25 em long by 8.0-15.0 em 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 em wide,

triangular-acute, coriaceous, red when alive or red with

yellow tips, glabrous without, minutely punctulate within,

imbricate, erect; SEPALS 2.5-3.0 em long by ca. 7 rom 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 rom.

MATERIAL EXAMINED: Poortman 416 (p, TYPE; US, photo)

near Zamora, Provo Zamora, ca. 1500 m, Jan.-June 1882; AJG

1142 (US) km 16 Zamora-Loja, epiphytic, ca. 10 m from

ground, not common locally; Provo Zamora, ca. 1500 m, 11

Aug. 1965.
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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 tr~es' and also on

the ground. Andre, 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.

Garaquata coriostachya Griseb., 1865 (Nachr. Ges. Wiss.

Goett. vol. 1864) p. 21.

Guzmania michelii Mez, 1903 (Bull. Herb. Boiss. series

2, vol. 3) p. 226.

Tillandsia niqrescens Andre, 1888 (Enumeration Bromel.)

p. s.

PLANT stemless, 40-100 cm tall with inflorescence;

LEAVES 30-70 cm long, blades 1.5-3.0 cm wide, lingulate,

very obscurely punctulate on both surfaces, apex attenuate;

SCAPE 5-8 rom in diameter, erect; SCAPE-BRACTS 4.0-30.0 cm

long, erect, lowermost foliaceous, i~bricate throughout

and obscuring scape, castaneous towa~d base of each bract,

pale toward apices; INFLORESCENCE 5.0-8.0 cm long by ca.

3.0 cm 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, suborbidular with broadly triangular

obtuse apices, lustrous when dry, dark with pale margins,

punctulate without, lepidote within, imbricate, reddish
,

when alive, subcoriaceous; SEPALS 1.3-1.6 cm long by ca.

6 rom wide, erect, broadly acute-apiculate, all equally

connate for ca. 4 rom, papery, punctulate without, slightly

lepidote within; PETALS 2.1-2.5 cm long, white, lobes el-
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1iptic, obtuse; CAPSULE ca. 2.0 cm long, distance between

flowers 1-2 rom.

MATERIAL EXAMINED: Andre 3327 (K, TYPE of T. nigrescens;

US, photo) colombia, ca. 1400 m; Lang1asse 100a (B, TYPE of

Guz. miche1ii; US, photo) Colombia, ca. 2000 m: Grubb et a1.

1065 (US) "primary montane forest east of Borja," epiphytic,

Provo Napo Pastaza, ca. 1830 m, 28 July 1960: Harling 3696

(US) epiphytic, Mera, Provo Napo Pastaza, ca. 1160 m, 26 Dec.

1958.

COLOMBIA, COSTA RICA, PANAMA, VENEZUELA.
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16. GUZMANIA DEVlu~SAYANA Morren, 1883 (Belgic. Hortic. vol.

33) p. 113, pl. 8-9; Mez, 1935, p. 615.

FIG. 82

PLANT stemless, ca. 50 em tall with inflorescence;

LEAVES 30-60 em long, blades 1.5-3.0 em w£de, lingulate,

moderately densely lepidote, much appressed, apex acute,

sheath ca. 10 em long by 4.5-5.5 em wide, concolorous with

blade; SCAPE ca. 4 mm in diameter, erect, much shorter than

leaf-rosette; SCAPE-BRACTS 8.0-20.0 em long, erect, imbri

cate throughout, apex attenuate to apiculate, lowermost

foliaceous; INFLORESCENCE ca. 6.0 em long by ca. 4.5 em

in diameter at anthesis, simple, flowers many ranked, erect,

dense, often red, glabrous; FLORAL BRACTS 2.3-2.8 em long

by 1.8-2.2 em wide, erect, imbricate, narrowly triangular,

apices attenuate, glabrous without and within, coriaceous,

often red when alive, stramineous when dry; SEPALS ca. 1.5

em 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 em long, yellow;

CAPSULE ca. 3.0 em long, distance between flowers ca. 2 mm.

MATERIAL EXAMINED: Morren .§.. 11. (K, TYPE; US, photo)

cultivated, 22 April 1883; Drake 146 (NY; US, photo) a

quebrada near Loja, Provo Loja, probably ca. 2000 m, 1881;

~ 836 (DS) epiphytic, moderately common, ca. 24 kID east

of Loja, road to Zamora, Provo ·Zamora, ca. 2050 m, 21 Feb.

1963.
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GUZ~ANIA SANGUINEA (Andre) Mez, 1896 (DC Monogr. Phaner.

vol. 9) p. 901; Smith, 1957, pp. 226-227, fig. 63.

Caraguata sanquinea Andre, 1888 (Enumeration Bromel.)

p. 5; Andre, 1889, pp. 45-46, pl. 17 a.

PLANT stemless, 20-25 em tall by ca. \30 em ~n diameter;

LEAVES 20-40 em long, blades 2.0-4.5 em 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 em long by ca. 2.0 em 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 em long by 7-8 rom wide, elliptic, papery, obtuse,

connate for 2-5 rom; PEDICELS 0.3-1.2 em long; PETALS 5.0-

7.0 em long at anthesis, lobes yellow, or orange with green

apices; OVARY ca. 0.7-1.0 em long; CAPSULES 3.5-4.5 em long.

17. GUZMANIA SANGUlNEA var. SANGUlNEA

FIG. 83

Leaves mostly at least 25 em long, blades at least 3.0

em wide; floral bracts 3.0 em long or more, apex abruptly

acuminate; sepals 1.8-2.4 em long, flowers not or scarcely

showing at anthesis, petals yellow or yellow bordered with

white.

MATERIAL EXAMJ:NED: Andre 3369 (K, TYPE; US, pnoto)
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Colombia, ca. 990 m; Wagner, ~. ~. n. (US) near coast,

Provo Manabi, ca. 100 m, June 1957; AJG 771 (US) Cerro

Monte Crist;i., epiphytic, moist "ga rua" forest, common,

Provo Manabi, ca. 400 m, 10 Aug. 1962; AJG 861 (uS) epi

phytic, 2-3 m from ground, common, wet, w~stern slope of

Cerro Monte Cristi, Provo Manabi, ca. 350 m, 8 Sept. 1963.

TRINIDAD, COCOS ISLAND, COLOMBIA.

18. GUZMANIA SANGUINEA var. BREVIPEDICELLATA Gilmartin,

var. nov.

FIG. 84

A var. sanguinea pedicellis brevioribus, ,foliis

angustioribus, bracteis florigeris brevioribus, acutatis,

subcucullatis, differt.

Leaves mostly not exceeding 20 cm in length, blades to

2.5 cm wide; floral bracts to 2.2 cm long, apex acute not

at all abruptly acuminate; sepals to 1.7 cm long, flowers

apparent from side of plant at anthesi3,'petals with lobes.
yellow or yellow with green apices.

MATERIAL EXAMINED: AJG 888 (US, TYPE) wet forest, ca.

~~ 97 Duran-El Tambo, Provo Canar, ca. 2100 m, 22 March

1964; Wagner ~. n. (US) Provo Chimborazo, ca. 1500 m~

1957(?); Teuscher ~. n. (US) near town of Ducur, Cuenca

Guayaquil road, probably Provo canar, altitude(?), data(?);

~ 739 (US) epiphytic on "matapalo" cloud forest, 1 kro

east of Bucay, Provo Chimborazo, ca. 300 m, 4 June 1962.

NOTES: The most outstanding distinction between the



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 variety here described, var. 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 Manabf, 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

ID. Both varieties grow in damp areas and usually epi

phytically.
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20. GUZ}~IA EDUARDII Mez, 1896 (DC Monogr. Phaner. vol. 9)

p. 947; Smith, 1957, pp. 217-218, fig. 60.

Caraguata morreniana Andre, 1887 (Revue Hortic. vol.

59) p. 12, pl.
.

Not Guzmania morreniana (Linden) Mez, 1896.

PLANT 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 rom 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 rom, having 6 to 9 flowers per spike, stipe minimal;

FLORAL BRACTS 2.3-3.2 cm long by 7-9 rom wide, elliptic,

papery, nerved, glabrous without and within, apex acute

to broad-acute; SEPALS 2.0-2.5 cm long by ca. 3 rom wide,

papery, obovate-elliptic, connate equally for 5-9 rom, acute,

strongly nerved, glabrous without, very inconspicuously

lepidote within; PETALS ca. 4.0 cm long, usually white,

distance between flowers 2-4 rom, in flower around May-July.



498
MATERIAL EXAMINED: Andre 3396 bis (K, TYPE; us, photo)

Colombia, ca. 1000 m; Garcia-Barriga 11125 (US) Colombia,

500-600 m.

COLOMBIA.

NOTES: This species is easily confused 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 linqulata and ~

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

similar 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 TEUSCHERI 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 ~ide, lingulate,

densely, appressed-lepidote, dark green, apex apiculate,

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; ~NFLORESCENCE 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 long by ca. 4.0 cm

wide, coriaceous, erect, with shiny, brown bases, apices

acute, about equaling 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, b~own,

shiny-brown below, slightly lepidote without, punctulate

within, papery to subcoriaceous, apex acute; SEPALS 2.2

2.5 cm long by 6-8 rom wide, elliptic, acute, strongly

nerved, sUbglabrous without, punctulate within, subcoria

ceous to papery, subequally connate for 3-5 ~~, posteriorly

carinate; distance between flowers less than 2 rom.
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MATERIAL EXAMINED: Teuscher 2106-56 (US) ca. 60 miles

west-south-west of Guayaquil, probably on Guayaquil-El

Tambo road, Provo Cafiar(?), 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, Provo Manabi, ca. 500 m, 10 Aug. 1963; AJG

1179 (US) cloud forest, between El Tambo and Guayaquil,

Provo Cafiar, ca. 800 ro, 14 Aug. 1965.
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22. GUZMANIA OSYANA (Morr.) Mez, 1896 (DC Monogr. Phaner.

vol. 9) p. 914.

Caraguata osyana Morren, 1885 (Belgic. Hortic. vol. 35)

p. 254, pls. 16-17.

PLANT to 25 em tall and to 1 m in di~~ter, ~xtremely

squat; LEAVES ca. 45 em long, blades 3.0-4.5 em wiae,

lingulate, sUbglabrous, apex acute to apiculate; SC~PE ca.

10 em long exclusive of inflorescence, by 1.0 em in di

ameter; SCAPE-BRACTS 6.0-14.0 em long by ca. 3.0 em wide,

erect and imbricate throughout, totally obscuring scape;

INFLORESCENCE 7.0-8.0 em long by 6.0-7.0 em in diameter,

bipinnate, dense, globose, erect; PRI¥~RY BRACTS 3.5-6.5 em

long by ca. 3.0 em wide, erect, partly obscuring all spikes,

apex attenuate; SPIKES ca. 2.5-5.5 em long, few-flowered,

erect; FLORAL BRACTS ca. 4.5 em long; SEPALS ca. 3.0 em

long, connate for ca. 2 rom, elliptic, obtuse, not nerved;

PETALS ca. 6.0 em long.

MATERIAL EXAMINED: Wallis ~. li. (LG, TYPE; US, photo)

a specimen cultivated by Morren, Ecuador, no locality given.
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23. GUZMANIA SEPTATA L. B. Smith, 1959 (Phytologia vol. 6,

no. 8) pp. 437-438, pl. 2, figs. 3-5.

PLANT ca. 55 em tall; LEAVES 35-45 em long, blades

2.5-3.2 em wide, appearing glabrous, apex acute, sheath

13-18 em long by 5.0-6.5 em wide, partialiy~overedwith

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 rom in diameter, erect,

much exceeding leaf-rosette; SCAPE-BRACTS 5.0-20.0 em long,

densely imbricate and foliaceous, totally obscuring scape,

erect, apices attenuate; Il~LORESCENCE 5.0-6.0 em long by

ca. 4.0 em in diameter, bipinnate, dense, subglobose, gla

brous, green; PRIMARY BRACTS 2.5-4.0 em long by ca. 2.0 em

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 em long by 1.2 em

wide, strongly carinate, coriaceous, broadly ovate, sub

glabrous without, densely punctulate within, exceeded by

sepals, not nerved; SEPALS ca. 1.5 em long by 6 n~ wide

at anthesis, obovate to broadly elliptic, coriaceous,

equally connate for 5 rom, broadly acute to obtuse, not

nerved, posteriorly carinate, glabrous without, densely

lepidote within; PETALS with lobes ca. 7 rom long, white,

style exserted, stamens included, distance between flowers

1-2 rom.

Mll.TERIAL EXAMINED: Asplund 19948 (S, TYPE; US, photo
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and fragments) on tree trunk, Mera, Provo Napo Pastaza, ca.

1100 m, 25 March 1956; Asplund 19679 (US) Shell Mera, Provo

Napo Pastaza, ca. 900 m, 10 March 1956.
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24. GUZ~mNIA ACUMINATA L. B. Smith, 1953 (Phytologia vo:.

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 em long by ca.

6.0 cm wide, elliptic; SCAPE 4-5 rom 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 cm long by ca. 4.0 cm in diameter,

densely bipinnate, glabrous, having ca. 5 spikes; PRIMARY

BRACTS ca. 4.0 cm long, equaling 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 rom long with one bicarinate sterile bract;

FLORAL BRACTS 1.7-2.0 cm long by 0.9-1.1 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 rom wide, coriaceous,

not nerved, ecarinate, apex broadly acute to obtuse, sub

equally connate for 4-6 rom, glabrous without, densely

lepidote within; PETALS 1.9-2.1 cm long, lobes white, dis

tance between flowers ca. 3 rom.

MATERIAL EXAMINED: Foster 2218 (US, ISOTYPE) Colombia,

Dept. Putumayo, ca. 1225 m; Asplund 20114 (US) epiphytic,

in scrub, Shell Mera, Provo Napo Pastaza, ca. 900~, 3

April 1956.
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25. GUZMANIA WITT:'~CI<II (Andre) Mez, 1896 (DC Monogr.

Phaner. vol. 9) p. 921i Smith, 1957, p. 221.

Thecophyllum wittmackii Andre, 1889 (Bromel. Andreanae)

p. 107, pl. 39 bi Mez, 1935, p. 418.

FIG. 86

PLANT ca. 80 em talli LEAVES 50-85 em long, blades

2.0-2.4 em wide, linear-lingulate, densely lepidote below,

appearing glabrous above, apex attenuate, sheath ca. 10 em

long by 6.0 em widei SCAPE 3-4 rom in diameter, curved;

SCAPE-BRACTS 20-50 em long, foliaceous and densely imbri

cate throughout, suberect to spreading, red distally;

INFLORESCENCE ca. 20 em long by ca. 15 em in diameter,

pseudo simple or bipinnate, with few flowers in fascicles,

lax, glabrous; PRIMARY BRACTS ca. 15 em long by ca. 1.2 em

wide, linear to narrowly triangular, distance between

bracts 2.0-3.5 em, spreading, much exceeding and totally

obscuring flowers, apex attenuate; SPIKES of one to few

flowers, 7.0-9.0 em long by 1.4 em wide, stipe minimal;

FLORAL BRACTS ca. 8.0 em long by 1.5 em wide, carinate{~)

papery, glabrous without, lepidote within, enfolding the

flower or spike of flowersi SEPALS ca. 4.0 em long by 1.3

em wide, papery to subcoriaceous, linear, carinate, free

to connate for 5 romi PETALS 7.0-9.0 em long, white, dis

tance between flowers ca. 4 rom.

MATERIAL EXAMINED: Andre 3298 (K, TYPE; US, photo)

Colombia, ca. 900mi Sodiro 171/44 (Quito; AJG photo) near
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Ba1sapamba, between Guaranda and Babahoyo, Provo Bolivar,

estimate 1500 m, Oct. 1891; Sodiro 171/48 (GH) Ecuador;

Haught 2897 (US) Cerro Cima1on, Hacienda Vaini11a, Provo

Guayas, ca. 250 m, 7 Oct. 1939; Drew E-544 (US) epiphytic,

near San Luis de la Vega, below Garcia Moreno, near con-
~ ;

fluence of Rio Intag and Rio Guay11abamba, Provo Imbabura,

ca. 1040 m, 9 Sept. 1944.

COLO~ffiIA.

NOTES: Guzmania wittmackii (Andre) Mez, is distinct

from most other Ecuadorian species of the genus, Guzmania,

in having definitely carinate floral bracts. ~. 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 flowers, whether

po1ystichous or distichous.
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26. GUZMANIA SQUARROSA (Mez and Sodiro) Smith and Pittendrigh,

1953 (Journ. Wash. Acad. Sci. vol. 43, no. 12) p. 403i

Smith, 1967, p. 180.

Thecophyllum sguarrosum Mez and Sodiro, 1904 (Bull.

Herb. Boiss.' se,~ies 2, vol. 4) p. 877. "

Guzmania cryptantha L. B. Smith, 1942 (Caldasia no. 5)

pp. 6-7, fig. 2i Smith, 1957, p. 225.

FIG. 87

PLANT ca. 80 cm talli 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, ovatei SCAPE

ca. 0.9 cm in diameter, erecti SCAPE-BRACTS 18-40 cm long,

imbricate, foliaceous, arching limply like leaves and

blending in gradually with leaf-rosettei INFLORESCENCE

15-30 cm long by ca. 25 cm in di~~eter 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 bractsi PRIMARY

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 em long by 4-5 mm wide, papery,

strongly nerved, lepidote within and without, equally con

nate for 1.8-3.0 em; PETALS 2.3-2.8 em long, lobes yellow;

OVARY 7-9 mm long by 3 rom in diameter, distance between

flowers ca. 2 mm or less.

MATERIAL EXAMINED: Sodiro 171/47 (B, TYPEi US, photo)

near Mt. Pichincha, Provo Pichincha, Jan. 1901; Cuatrecasas

8472 (US, TYPE of ~. cryptantha) Colombiai AJG 852 (US)

Pila16, wooded lot opposite Hotel Nuevo, epiphytic, 2-6 m

from ground, common locally, Provo Cotopaxi, ca. 2400 m,

26 July 1963.

COLOMBIA, BRITISH GUIANA, VENEZUELA.
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27. GUZMANIA SODIROANA Mez, 1905 (Bull. Herb. Boiss. series

2, vol. 5) p. 114; Mez, 1935, p. 620.

PLANT to ca. 1 m tall; LEAVES to 1 m long, blades 8.0

10.0 Cw wide, lingulate, apex attenuate, densely lepidote,

sheath ca. 35 cm long by ca. 15 cm wide, ~liiptic, dark

castaneous above; SCAPE ca. 1.4 cm in diameter, erect;

SCAPE-BRACTS to ca. 30 cm long, erect to spreading, ilubri

cate throughout, red when alive; INFLORESCENCE to 25 cm

long by ca. 10 cm in diameter, bipinnate, dense, exceeding

leaves, having ca. 11 spikes; PRD~RY BRACTS ca. 7.5 cm

long by 4.0 cm wide, apices spirally recurving, exceeding

and partially obscuring spikes; SPII<ES ca. 4.0 cm long by

ca. 2.5 cm wide, having ca. 12 to 16 flowers per spike,

suborbicular; FLORAL BRF.CTS ca. 1.8 cm long, elliptic,

coriaceous, broadly acute; SEPALS ca. 1.7 cm long, el

liptic, narrOWly obtuse, glabrous, not nerved, free.

lYIATERIAL EXAMI1i'ED: Sodiro 171/46 (B', TYPE; US, AJG,

photo) in Nanegal valley, west of Otavalo, Provo Pichincha,

probably ca. 1000 m.
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28. GUZMANIA GLORIOSA (Andre) Mez, 1896 (DC Monogr. Phaner.

vol. 9) p. 922; Smith, 1957, p. 224.
, ~ . ~

Caraguata gloriosa Andre, 1888 (Enumeration Bromel.)

p. 5; Andre, 1889, pp. 48-49, pl. 17 c.

PIJU~T ca. '1 m tall; LEAVES usually ca. 40-S5 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-BRACTS

to ca. 50 cm long by 4.0-5.0 cm wide, spreading, foliaceous

and imbricate 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; PRI~~RY BRACTS

10-35 cm long, foliaceous, much exceeding and partially

obscuring fascicles, bases green, mid-portion yellow,

apices red, sometimes without the yellow mid-portion and

sometimes upper most bracts green; FASCICLES 4.0-5.0 cm

long exclusive of petals, by ca. 2.0-2.S·cm wide, having

ca. 4 to 5 flowers per fascicle, erect; FLORAL BRP.CTS 2.5-

4.0 cm long by 1.2-2.0 cm wide; SEPALS ca. 2.4-2.6 cm long

by ca. 6 rom wide, elliptic, broadly acute, nerved, connate

up to 1.0 cm; PETALS ca. 6.0 cm long, lobes yellow.

~~~TERIAL EXAMINED: Andre 3791 (K, TYPE; US, photo) at

Perucho, near Quito, Provo Pichincha, 1830 m, July 1876;

Hitc~coc~~ 21368 (US) epiphytic, between La Toma and Loja,

Provo Loja, 1800-2600 ro, 4 Sept. 1923; Asp 1 und l7~.56 (US)

below San Juan towards Chiriboga, Provo Pichincha, ca.
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3000 m, 2 Aug. 1955; Naundorff ~. n. (US) near Chiriboga,

Provo Pichincha, ca. 1500 ro, cUltivated by Marnier-Lapostolle,

June 1963; AJG 737 (US) between Quevedo and Quito, ca. 112----
kID from Quito, cloud forest, terrestrial, Provo cotopaxi,

'.2700 m, 27 May 1962.

COLOMBIA.

NOTES: See notes under ~. 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; LEAVES 50-75 cm long,

blades 4.5-6.0 cm wide, lingulate, apex a~ute, nearly gla

brous upper surface, lower surface inconspicuously punctu

late, sheath 12-16 cm long by 9.0-10.0 cm wide, elliptic,

when alive purple above, green below; SCAPE ca. 1.5 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 5.0-13.0 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 rom wide, elliptic,

strongly nerved, obtuse, connate sUbequally for ca. 3 rom;

PETALS 4.0-5.0 cm long, white, lobes erect, star..ens in

cluded by ca. 2-3 rom; CAPSULES ca. 2.2 cm long, distance
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between flowers less than 2 ~~.

V~TERIAL EXAMINED: Rauh E56/l5/l2 (US, TYPE) Peru, ca.

3800 m, Dept. Piura; Foster 2600 (US) Portovelo, road to

Cachicaran, epiphytic, Provo El Oro, ca. 700 m, 30 Nov.

1948; Teuscher 2120-56 (US) near Ducur, c~ltivated in

Montreal, Provo Canar, Dec. 1958 collected from cultiva

tion; Hitchcock 21179 (US) epiphytic, between La Chorita

and portovelo, gold mine near Zaruma, Provo El Oro, 1000

2000 m, 28 Aug. 1923; AJG 848 (US) epiphytic, ~u 90 Duran

El Tambo, Provo Canar, 1750 m, 2 June 1963; AJG 890 (US)

terrestrial on very steep hillsides, common, ca. km 94

Duran-El Tambo, Provo Canar, ca. 2100 m, 22 March 1964;

~ 1171 (US) terrestrial, roadcut, common, tank full of

water, cloud forest, Provo Canar, ca. 1100 m, 13 Aug. 1965;

Acosta Solis 7361 (F) road to Huamboya, near La Esperanza,

Provo Zamora, 2000-2600 m, 13 Feb. 1944.

PERU.

NOTES: The two species, Guzmania variegata and ~.

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.

~. gloriosa is said to have primary bracts with the

bases green, mid-portion yellow and the apices red; ~.

varieqata is said to have red and green primary bracts.

wnile the floral bracts and sepals are somewhat larger in
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~. 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, th~ union of the

sepals, to 1.0 cm in ~. gloriosa and not much more than

3 rom in ~. variegata, now seems unreliable. ~ 890 with

white petals and primary and scape-bracts red with green

apices has its sepals ca. 8 rom 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

eaata has been collected in flower from June to December

exclusive of AJG 890, a possible hybrid which was in flower

in Ma~ch. At any rate, to date, ~. 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.

~. variegata has been collected in Peru at ca. 3800

meters and in Ecuador in the provinces of El Oro and Cafiar

from 700 to ca. 2100 meters, and from the Provo of Zamora

on the eastern slopes of the Andes between 2000-2600 m.
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30. GUZ~~IA 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. Berlin, vol. 14) p. 329.

FIG. 89

PLANT 50-80 cm tall, stemless; LEAVES 40-80 cm long,

blades ca. 3.0-6.0 cm wide, lingulate, appressed lepidote,

a?ex 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-

FLORESC~NCE 14-37 cm long by ca. 8.0 cm in diameter or

more, bipinnate, glabrous, lax, having 7 toll branches;

PRI}ffiRY BRACTS broadly ovate, acuminate or acute, about

equaling branch stipe; BRANCHES ca. 6.0-9.0 cm long, having

2 to 8 flowers, erect to spreading; FLORAL BRACTS 1.5-2.0

cm long by 8-9 ~~ 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 rom wide,

elliptic-ovate, obtuse, connate equally 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.

11ATERIAL EXAMINED: Schultze-Rhonhof 1923 (B, TYPE of

~. herthae; US photo) San Carlos de Los Colorados, Provo



5~7

Pichincha, 27 Sept. 1935; Asplund 5568 (US) epiphytic,

~ .Hacienda Clementina on R~o P~ta, Cerro Mombe, Provo Los

~

R~os, ca. 300 m, 29 March 1939; AJG 1059 (US) ca. 2 km

northwest of Santo Domingo, La Mina de Toachi, rainforest,

moderately common, epiphytic, Provo Pichincha, 600 m, 3

Aug. 1965.

COLOMBIA, PANAMA.
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31. GUZMl-.NIA PATULA Mez and Werckle, 1916 (Fedde Repert.

Spec. Nov. vol. 14) p. 255; Smith, 1957, pp. 210-211.

FIG. 90

PLANT 40-65 em tall, short-stemmed, with well developed

holdfasts; LEAVES 25-45 em long, blades 2:0-3.5 em wide,

lingulate, subglabrous, apex acute, sheaths 6.0-9.5 em

long by 4.5-5.5 em wide, green with purple stripes, these

disappearing in dry specimens; SCAPE ca. 3 mm in dia~eter,

erect to curving, exceeding leaf-rosette; SCAPE-BRACTS 3.0

4.0 em long by ca. 1.6 em wide, imbricate below, not or

scarcely so above, striate-purple, erect, apices attenuate;

INFLORESCENCE 12-20 em long by 7.0-10.0 em in diameter,

bipinnate, lax, having 4 or 5 branches, these 2.0-5.0 em

apart, glabrous; PRIMARY BRACTS 2.0-5.0 em long by ca. 2.5

em wide, erect to spreading, much shorter than branches,

about as long as stipe, apex attenuate; BRANCHES 3.0-5.5 em

long by ca. 2.0 em wide at anthesis, erect to spreading,

?aving ca. 10-20 flowers per branch, stipe 1.0-2.5 em

long with one sterile bract, this bicarinate and on top

side of stipe; FLORAL BRACTS ca. 1.5 em long by 1.0 em

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 rom 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. 1.5 cm long, distance between

flowers 2-3 rom, in flower around September to December.

MATERIAL EXAMINED: Werckle .20. B,. (B, TYPE; US, AJG

photo) Costa Rica; Foster 2635 (US) epiphytic, road from

Quito to Esmeraldas, Provo Pichincha, ca. 1~00 m, 8 Dec.

1948; AJG 862 (US) epiphytic, 2.5 m from ground, near

summit of Cerro Monte Cristi, Provo Manabi, ca. 550 m,

8 Sept. 1963; AJG 766 (US) Cerro Monte Cristi, ca. 450 m,

Provo Manabi, 10 Aug. 1962.

COSTA RICA, COLOMBIA, VENEZUELA .
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32. GUZ~~IA ASPLUNDII L. B. Smith, 1959 (Phytologia vol.

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, sheath 10-15 cm long by 5.0-5.5 cm wide, nar-

rowly elliptic to elliptic, red-striate, dark brown toward

base; SCAPE 3-5 rom in diame'ter, exceeding the leaf-rosette;

SCAPE-BRACTS 4.0-35.0 cm long by ca. 1.6 ~m 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 rom long with one sterile bract; FLORAL BRACTS 1.4-1.8

cm long by ca. 1.0 cm wide, elliptic-ovate, obtuse to acute,

not at all nerved or scarcely so, erect, imbricate, cori-

aceous, appressed lepidote without with coalesced shiny

scales, very pale lepidote within, pale green with brown

base or purple; SEPALS 1.4-1.5 cm long.by ca. 5 rom wide,

glabrous without, punctulate within, acute to apiculate,

ecarinate, subequally short-connate equaling floral bracts;

PETALS 1.9-2.3 cm long, erect, green, stamens included;
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OVARY ca. 5 rom long, distance between flowers 2-5 rom,

flowers around September to November.

~lATERIAL EXAMINED: Asplund 18488 (S, TYPE; US, photo;

ISOTYPE, US) on rotten log, Mera, Provo Napo Pastaza, ca.

1040 ro, 17 Nov. 1955; Asplund 18704 (US) epiphytic, Mera,

forest near Mangayacu, Provo Napo Pastaza, ca. 1100 ro, 6

Dec. 1955.
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vol. 6, no. 8) pp. 435-436, pl. 1, figs. 15-13.

PlJU~T ca. 55 em tall with inflorescence: ~EAVES 35-45

cm long, blades 3.0-3.5 em wide, lingulate, very inconspic-
'.

uous1y 1epidote, apex attenuate, sheath ca. 10 em long,

nearly concolorous with blade: SCAPE ca. 6 rr~ in cironeter,

erect, exceeding leaf-rosette: SCAPE-B~CTS 5.0-14.0 cm

long by ca. 2.3 em wide, erect and imbricate througncut,

with much purple when living, fading when dry; INFLORES-

CENCE ca. 7.0 em long, ea. 5.0 cm in di~~eter, bipinnate,

subdense, sUbglobose, obscurely punctulate-lepidote;

PRIY~RY BRACTS 2.0-3.5 em long by ca. 1.7 em wide, all

shorter than spikes; SPII<ES 3.0-4.0 em long by ca. 1.6 e~

in diaraeter, having ca. 9 -to 12 'clowers per spike, ca. 7

spikes per inflorescence, distance between spikes 0.5-1.0

em, stipe minimal with up to one sterile bract; 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 appear~lce

to inner floral bract surface, apex obtuse: SEPALS 1.2-1.4

cm long by 5-6 rr~ wide, elliptic-obovate, obt~se, connate

equally for ca. 5 rom, nerved, ecarinate; PETALS ca. 2.3 em

long, white, distance between flowers 2-3 rr~.

~~TERIAL E~~INED: Teuscher 2017-56 (US, TYPE) on

mountain near Loja,Prov. Loja, 2700 m, 1956, flowered at

l10ntreal Botanical. GarG.en, ~ay 1958; ·I'ell$.c.her .?O2.?-~.56 (U;:;)
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Z.onte Cajanuma near Loja, Provo Loja, cUltivated lVlontreal

Bot. Gard., May 1959.
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34. GUZ~Ju~IA STRIATA L. B. Smith, 1959 (Phytologia vol. 6,

no. 8) p. 438, pl. 2, figs. 6-8.

PL~~ ca. 80 cm tall with inflorescence; LEAVES 70-90

cw long, blades ca. 3.0 em wide, obscurely lepidote be

neath, apex caudate-attenuate, sheath l2-l5 em long by ea.

6.0 cm wide, red-striate except for dark brown base; SCAPE

ca. 8 rom in diameter, erect to suberect, probably exceeded

by leaf-rosette; SCAPE-BRACTS 6.0-26.0 cm long by ea. 2.0

cm wide, erect, apiees attenuate to eaudate, imbrieate

throughout, strikingly red-striate; INFLORESCENCE ca. l3

cm long by 8.0 cm in diameter, bipinnate-digitate, with ea.

5 spikes, subdense, nearly glabrous; PRI~lliRY BRACTS 3.0-4.0

cm long, erect to spreading, lowermost about l/2 spike

length, somewhat striate like scape bracts, apex apicu

late; SPIKES 6.0-8.0 em long by 2.0-2.5 cm in diameter,

l6 to 30 flowers per spike, fusiform to elliptic, ca. l.G

2.0 em between spikes, erect to spreading, stipe minimal

to 8 ITm long; FLORF~L BRACTS ca. 2.0 em long by ca. 2.0 em

wide, thin-coriaceous, sublustrous, erect, imbricate,

broadly elliptic to round, inconspicaously nerved, dark

margined when dry, red, obscurely lepidote; SEPALS l.7-l.8

cm long by 0.9 cm wide, obovate, subequally shor~-connate,

eastaneous with pale margins when dry, broadly acute,

slightly nerved; PETALS ea. 2.5 em long, pale yellow, erect;

OV~~RY ca. 6 rom lonq by ea. 3 rom in diameter, st~cns barely

ine:uded; CAPSULE not known, distance between flowers ca.
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4-6 rom, .flowering around March.

MATERIAL EXAMINED: Asplund 19979 (S, TYPE; US, photo

and fragments) epiphytic near banks of Rfo Pastaza, Shell

Mera, Prov. Napo Pastaza, ca. 900 m, 27 March 1956.
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35. GUZ~~NIA MORRENIANA (Linden) Mez, 1896 (DC Monogr.

Phaner. vol. 9) p. 932; Mez, 1935, p. 623, fig. 114.

Massangea morreniana Linden, 1880 (Catalogue Expos.

Brux.); Morren, 1883, p. 47.

FIG. 91

PLANT 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 rom in diameter, slightly exceeding leaf-rosette,

erect; SCAPE-BRACTS 10-30 cm long by ca. 5.0 cm wide, erect

and densely imbricate throughout, concolorous, apex attenu

ate; INFLORESCENCE 14-16 cm long by ca. 9.0 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 wm long, having one sterile bract, this bicarinate;

FLORAL BRACTS 2.4-2.5 cm long by ca. 1.4 cm wide, broadly

ovate, acute to apiculate, coriaceous, not nerved, erect,

imbricate, glabrous without, lepidote within, slightly ex

ceeding sepals; SEPALS 2.0-2.3 cm long, by ca. 7 rom wide,

acute, ecarinate, not nerved, coriaceous, glabrous without,

lepidote within, subequally connate for 1-3 ~~; PETALS ca.
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4.0 em long, yellow, distance between flowers ca. 3 romi

CAPSULES 1.8-2.2 em long.

MATERIAL EXAMINED: Linden ~. n. (LGi US, AJG, photo)

?erui ~ 1140, rain forest, very common, epiphytic, 4-5 m

from ground, tank full of water, km 45 Loja-Zamora, Provo

Z~~ora, ca. 1500 m, 11 Aug. 1965.

PERU.
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36. GUZMANIA PLEIOSTICI1A (Griseb.) Mez, l896 (DC Monogr.

Phaner. vol. 9) p. 930; Smith, 1957, pp. 209-2l0.

Tillandsia pleiosticha Grisebach, l865 (Goett. Nachr.)

p. 19.

PLJU~ l.0~l.5 m tall; LEAVES 50-90 cm iong, blade

3.5-5.0 cm wide, lingulate, pale, moderately densely 1epi

dote beneath, glabrous above, apex acute, sheath 9.0-18.0

cm long by 5.0-(?) wide, dark castaneousi SCAPE ca. 8 rom

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

amete~, lax, bipinnate, having 8 to l2 spikes, cylindric,

glabrous, spikes 2.0-3.5 em apart; PRIMARY BRACTS 2.5-6.0

em long by ca. 2.5 em wide, spreading, apices attenuate,

lowermost nearly equaling 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 em long with 1 to 2 sterile bracts,

the upper sterile bracts bicarinate, the keels ~videly 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 finely lepidote within, erect, imbri

cate; SEPALS 1.1 cm long by 3-4 rom 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 nt."tl.

!~TERIAL EXfu~I~~D: Asplund 19132 (US) epiphytic, Mera,
'-:

near banks of R~o Pastaza, Provo Napo Pastaza, ca. 1000 m,

30 Jan. 1956.

COLOMBIA, GUIANA, VENEZUELA.
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37. GUZMANIA PANICULATA Mez, 1905 (Bull. Herb. Boiss.

series 2, vol. 5) p. 116; 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 rom in diameter, erect; SCAPE-BRACTS'iffibricate, 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; SPIKES 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 BRACTS 1.5 c~ long by

ca. 8 rom wide, ovate, broadly acute to obtuse, exceeding

and enfolding sepals, strongly nerved, glabrous without,

densely punctulate within, papery; SEPALS 8-10 rom long,

connate for ca. 3 rom, elliptic, coriaceous, carinate, acute;

PETALS ca. 2.1 cm long, yellow, distance between flowers ca.

4 rom.

¥.!ATERIAL EXAMINED: Drake 278 (K; GH, photo, fragments)

near Loja, Provo Loja, 9 Jan. 1882.

PERU.
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38. GUZMANIA MULTIFLORA (Andre) Mez, l896 (DC Monogr.

Phaner. vol. 9) p. 939; Smith, 1957, p. 2l3.

C2raQUata multiflora Andre, l888 (Enumeration Bromel.)

p. 6; Andre, 1889, pp. 54-55, pl. l8 b.

PLJU~ 60-70 cm tall; LEAVES 70-90 cm'long, blades 4.0

5.0 em wide, lingulate, apex acute, sheath ca. 20 em long,

elliptic, .striate-purple, castaneous toward base; SCAPE

ca. 8 rom in diameter, about as long as or slightly exceed

i:~g leaf-rosette, erect; SCAPE-BRACTS 12-25 em long, imbri

cate throughout, erect, apex acute, foliaceous; INFLORES

CENCE ca. 30 em long by ca. 6.5 em in diameter, bipinnate,

lax, cylindric, red, having ca. 16 spikes, glabrous; PRI

MARY-BRACTS 2.0-6.0 em long by ca. 2.5 em wide, lower ones

exceeding spikes, spreading to reflexed, upper ones about

~/2 as long as spikes, apex attenuate; SPII<ES 3.0-4.0 em

long by ca. 2.0 em wide, ovoid, flowers per spike 6 to 9,

spreading to reflexed, distance between spikes 1.0-2.0 em,

stipe 6-8 rom long; FLORAL BRACTS ca. 0.9-1.1 em long by

ca. 6 rom wide, broadly elliptic, obtuse, spreading, scarcely

irr~ricate, strongly nerved, exceeded by sepals, subglabrous

without, lepidote within, yellow-red when alive; SEPALS l.2

1.4 em long by ca. 4 rom wide, exceeding floral bracts,

obovate, truncate, strongly nerved, posteriorly carinate,

connate for ca. 3 rom; PETALS ca. 1.8 em long, white usually

when alive; CAPSULES ca. 2.7 em long, distance between

flowers 4-5 ~.
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MATERIAL EXAMINED: Andre 2970 (K, TYPE; US, photos)

at Nieb1i, foot of Pu1u1ahua, Provo Pichincha, ca. 2000 ro,

'June 1876.

COLOMBIA.
'.
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39. GUZMANIA WEBERBAUERI Mez, 1905 (Bull. Herb. Boiss.

series 2, vol. 5) p. ll4; Smith, 1936, p. 576.

PLANT ca. l m tall; LEAVES ca. 90 em long, blades 2.0

4.0 em wide, lingulate, punctulate below, apex attenuate;

SCAPE 5-7 rom in diameter, erect; SCAPE-BRACTS 7.0~20.0 em

long by ca. 2.5 em wide, erect, apex attenuate, imbricate

but scape exposed at least in part; INFLORESCENCE lO-30 em

long by ca. 4.0-5.5 em in diameter, bipinnate, dense above,

lax below, glabrous, having ca. 8 spikes, red when alive;

PRII~RY BRACTS 3.0-5.0 em long by ca. 2.5 em wide, ascend-

ing, red when alive, apices attenuate, exceeding to equal-

ing spikes; SPIKES 2.5-4.0 em long by ca. 2.0-2.5 em wide,

erect to spreading, ellipsoid, distance between spikes

0.5-3.5 em, having 5 to 9 flowers per spike; FLORAL BRACTS

1.0-l.2 em long by l.0-l.4 em wide, rounded, nerved, sub

eoriaeeous, much shorter than sepals, glabrous without and

within; SEPALS 1.7 em long by ca. 8 rom wide, equally con

nate for l.0-l.3 em, coriaceous, obovate, rounded, nerved,

glabrous without and within; PETALS ca. 3.0 em long, lobes

yellow, distance between flowers ca. 2 rom.

MATERIAL EXAMINED: Weberbauer 1300 (B, TYPE; US, photo)

Peru; Hitchcock 21861 (US) epiphytic, between Banos and

Cashurco, 8 hours (walk) east of Banos, Provo Tungurahua,

1300-l800 m, 25 Sept. 1923; Asplund 18353 (US) steep slope,

Mera, Provo Napo Pastaza, ca. llOO m, II Nov. 1955.

PERU.



534
40. GUZMANIA CALAMIFOLIA Mez, 1896 (DC Monogr. Phaner, vol.

9) p. 931; Smith, 1957, pp. 208-209.

Caraguata acorifolia Andre, 1888 (Enumeration Bromel.)

p. 6; Andre, 1889, pp. 56-57, pl. 16 b, not Guz. acori

folia (Griseb.) Mez, 1896.

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 rom in diameter,

erect or ascending, not exceeding leaf-rosette; SCAPE-

BR~CTS 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 to

7 spikes or rarely sUbdigitate, glabrous, lax to subdense;

PRI~ffiRY 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 lli 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 ~~

wide, not exceeding floral bracts, acute, narrowly el-

liptic, short-connate, posteriorly carinate, nerved,
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coriaceous; PETALS ca. 1.9 cm long, erect, blades yellow;

CAPSULE 1.5 cm long, distance between flowers 3-5 rom, in

flower around May-July.

MATERIAL EXfu~NED: Andre 3396 (K, TYPE; Andre, 1889,

illustration) Colombia, ca. 990 m; AJG 844 (US) epiphytic,

near bank of Rio Zamora, between Cumberatza and Zumbi,

Provo Zamora, ca. 750 m, 23 Feb. 1963.

COLOMBIA.
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41. GUZMANIA TARAPOTINA Ule, 1907 (Verh. Bot. Ver. Brandenb.

vol. 48) p. 147; Smith, 1936, p. 575.

PLANT 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 em long by ca. 7.0 em in diameter, bipinnate, lax,

green, having ca. 10 to 14 spikes, these 0.8-4.0 cm apart;

PRIMARY BRACTS 1.8-8.5 em long by ca. 1.7 em wide, spread-

ing, lowermost exceeding spikes, upper ones much shorter,

apex attenuate; SPIKES 3.0-4.5 em 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 punctulate

to glabrous without glabrous within; SEPALS ca. 1.6 cm long,

by ca. 4 rom wide, not exceeding floral bracts, strongly

nerved, posteriorly carinate, ovate, acute, glabrous to

subglabrous without and within, distance between flowers

4-9 rom.

MATERIAL EXAMINED: Ule 6683 (B, TYPE) Peru, Dept.

Loreto; Penland and Summers 202 (COCO; GH, photo) conflu

ence of Rio Mapoto with Rio Pastaza, Prove Tungurahua, ca.



300 ro, 21 March 1939.

PERU.
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42. GUZ~mNTA ELONGATA Mez and Sodiro, 1905 (Bull. Herb.

Boiss, series 2, vol. 5) p. 115; Smith, 1932, p. 31;

Diels, 1938, p. 143.

Guzmania drewii L. B. Smith, 1954 (Contrb. u.S. Nat.
" .

Herb. vol. 29, no. 11) pp. 526-527, fig. 82.

PLJU~ 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 rom 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 spik~s, spreading to

reflexed, apex long attenuate; SPIKES 4.0-7.0 cm long by

ca. 2.2 cm wide, spreading, ca. 14-19 spikes per inflores-

cence, distance between spikes ca. 1.0-2'. 7 cm, stipe

~inimal, 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 obtuse (Note, Mez's descrip-

tion of 1905 says more or less 9 rom long, but the type

photo betrays this, while the specimen in bud has some

floral bracts as short as 12 rom, 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-ellipt~c, obtuse; PETALS ca. 1.7 cm long;
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43. GUZMANIA XANTHOBRACTEA Gilmartin, spec. nov.

A Guzmania amplectens L. B. Smith, cui affinis, scapo

gracili, bracteis florigeris obtusis chartaceis, sepalis

brevioribus acutatis differt.

FIG. 93

PLANT ca. 1 m tall; LEAVES 80-110 em long, blades 3.5

4.0 cm wide, linear-lingulate, very inconspicuously lepi

dote, apex attenuate, sheath ca. 9 cm long by 6.0 cm wide,

dark brown; SCAPE ca. 4 rom in diameter, not exceeding

leaves, curving; SCAPE-BRACTS 7.0-30.0 cm long by ca. 2.3

cm wide, erect, imbricate, apex attenuate to caud~te; IN

FLORESCENCE 40-50 em 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 em 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 em 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 rom wide, acute, obovate,

coriaceous, carinate, glabrous without and within, connate

equally for 5-7 rom; PETALS ca. 5.0 cm long, lobes green;

OVARY 7-8 rom long by 2 rom in diameter, distance between

flowers 4-5 rom.

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. Corazon, Provo Pichincha, Dec. 1901; Drew

E-198 (US, TYPE of Guz. drewii) epiphytic, along trail be-
; ~ .

tween Toldadas and Rio Arturo, east of Cayarobe, "wet

forest," Provo Irnbabura, ca. 3050 m, 15 May 1944; Asplund

17101 (US) steep shrubby slope, northwest side of Mt.

corazon-Rio Pilaton drainage, Provo Pichincha, 3200 m, 27

July 1955; Asplund 18970 (US) cliff, below San Juan towards

Chiriboga, Provo Pichincha, ca. 2800 m, 31 Dec. 1955.

NOTES: Comparison of the type specimen photo of ~.

elongata Mez and Sodiro 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 Guayaquil-El Tambo, road to Cuenca, Provo Canar,

ca. 1850 m, 16 Nov. 1963; Drew E-540 (US) epiphytic(?),

above.Garcia Moreno, above Rio Intag, near confluence of

Rio Intag and Quinende, Provo Imbabura, 1530 m, 8 Sept.

1944.

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

plant is a perennial which flowers only at long intervals,

living vegetatively the remainder of the time.
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44. GUZI~IA AMPLECTENS L. B. Smith, 1949 (Contrb. u.S.

Nat. Herb. vol. 29, no. 7) pp. 292-293, fig. 16; Smith,

1957, p. 210.

PLANT ca. 1 m tall; LEAVES 40-50 cm long, blades ca.
'"

2 . 5 cm wide, lingulate,. subdensely lepidote 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, blades 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-elliptic, 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 rom posteriorly and

for ca. 4 rom anteriorly; PETALS not known; distance between

flowers ca. 7-9 rom.

MATERIAL EXAMINED: Foster 2169 (US, TYPE; photo)

Colombia, ca. 840 m.

COLOMBIA.



NOTES: Although~. amplectens L. B. Smith has not

yet been collected in Ecuador, it is likely to be found

~here. 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. GUZMANIA ECUADORENSIS Gilmartin, spec. nov.

A Guz. amplectens L. B. Smith, cui affinis, sepalis

longioribus bracteis florigeris excedentibus, inflores

centia tripinnata differt.

PLANT ca. 1 m tall; LEAVES ca. 1 m long, blades 6.0

7.0 cm wide, lingulate, apex pungent; SCAPE erect, 1.6 em

in diameter; SCAPE-BRACTS 8.0-15.0 cm long at least, imbri

cate, apex attenuate; I~~LORESCENCE ca. 35 cm in diameter,

tripinnate, lax, branches ca. 4.0 cm apart; PRIl~RY BRACTS

6.0-9.0 cm long, apex attenuate, red; BRANCHES ca. 20 crn

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; PLORAL 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 rom wide,

linear, obtuse, coriaceous, mostly ecarinate, spreading to

erect, glabrous without and within; PEDICELS ca. 6 rom long;

PETALS ca. 5.0 em long, lobes ca. 7 rom wide, yellow when

alive, stamens and stigma included equally by ca. 5 rom.

¥ATERIAL EXAMINED: Acosta Solis 6219 (P, TYPE) Osoloma,

road to Tablas, Provo Bolivar, 2500 m, 7 Oct. 1943.

NOTES: This new species, Guzmania ecuadorensis, differs

from~. amplectens in the sepals which greatly exceed the

floral bracts and in the well-developed tripinnate



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 petals are green in ~. xanthobractea and they

are yellow here. It has been collected in Central Ecuador.

There is apparently some affinity to Guzmania candelabrum

Andre from southern Colombia. However, the sepals are ca.

2.0 cm long and the floral bracts are only ca. l.3 cm long

in Guz. candelabrum Andre.
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46. GUZr~IA DIFFUSA L. B. Smith, 1948 (Caldasia vol. 5)

p. 2, fig.; Smith, 1957, pp. 204-205.

PLANT l-2 m tall; LEAVES 30-80 em long, blades 4.0

8.0 em wide, lingulate, apex attenuate, sheaths inconspic

uous; SCAPE 8-9 rom in diameter, erect; SCAPE-B&~CTS at

least 6.0 em long, foliaceous, densely imbricate; INFLO

RESCENCE 40-l00 em long by ca. l8 em in diameter, tripin

nate, very lax; PRIMARY BRACTS 3.0-6.0 em long, lepidote,

spreading, shorter than branches, red or yellow when alive,

apex attenuate; BRANCHES ca. lO em long, ca. 4.0 em apart,

yellow, spreading; SPIKES ca. 2 to 3 per branch, 4.5-8.0

em long, by ca. 2.0 em wide, stipe l.0-2.0 em long, no

sterile bracts, flowers per spike 4 to 8; FLORAL BRACTS ca.

7 rr~ long by 3-4 rom wide, nerved, ovate, glabrous without

and within, apex broadly acute; SEPALS ca. l.2 em long by

3 ronl wide, obovate, sYmmetrical, obtuse, nerved, glabrous

without and within, coriaceous; PETALS ca. 2.2 em long,

white or yellow, distance between flowers 0.5-l.0 em.

MATERIAL EXAMIll""ED: Drew E-365 (US) epiphytic, Camp

Arellan, east of Volcan de Cayambe, Provo Imbabura, ca.

2760 m, 22 July 1944.

COLOMBIA.
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47. GUZ~~IA RHO!TI10FIANA Harms, ~939 (Notizb~. Bot. Ga~t.

und Mus. Ber~in vo~. ~4) p. 329; Smith, ~949, pp. 295

296; Smith, ~957, p. 208.

FIG. 94

PLANT 50-~00 em ta~~ by ca. 60 cm in~difu~eter; LEAVES

30-50 em ~ong, b~ades 4.5-5.5 cm wide, ~ingu~ate, appearing

g~abrous above, punctu~ate be~ow, apex acute to attenuate,

sheath ~0-~5 CITi ~ong by 7.0-8.5 em wide, narrow~y ovate;

SCAPE 5-8 rom in diameter, erect, exceeding ~eaf-rosette;

SCAPE-BRACTS ca. 3.5-5.0 em ~ong by ca. 2.0 cm wide, erect,

not at a~~ imbricate, red or green when alive, exposing

scape throughout, apices acute to attenuate; INFLORESCENCE

25-50 em ~ong by ca. 20 em in diameter, bipinnate, ~ax,

g~abrous, having 7 to ~4 branches, these 3.0-4.0 cm apart,

e~~ipsoid; PRIMARY BRACTS ca. 2.0 em ~ong by ca. ~.2 em

wide, spreading, apex attenuate, most~y shorter than the

stipe of the branches; BRANCHES ~0-~8 em" ~ong by ca. 2.0

em wide at anthesis and exc~usive of capsu~es, ascending,

having ~o to 20 f~owers per branch, stipe 2.5-4.0 cm ~ong

with usua~~y one steri~e bract; FLORAL BRACTS 7-9 rom ~ong

by ca. 6 rom wide, acute, ovate, g~abrous without, sUbg~a

brous within, papery, nerved, spreading, not at all imbri

cate, green when a~ive; SEPALS 1.0-1.2 em long by 4-5 rom

wide, obovate and somewhat asymmetrical, obtuse, carinate,

connate for ca. 3 rom; PETALS ca. ~.8 em long; CAPSULES ca.

2.4 em ~ong, seeds ca. 4 rom ~ong, distance between f~owers
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0.6-1.0 cm.

MATERIAL EXAMINED: Schultze-Rhonhof 1981 (B, TYPE; US,

photo) San Carlos, Provo Pichincha(?) ca. 150 m, 19 Oct.

1935; Foster 2188 (US) Colombia; AJG 866 (US) 1Qn 9 Santo
'. .

Domingo-Quinende, road side, epiphytic, Provo Pichincha,

ca. 480 m, 11 Oct. 1963; AJG 869 (US) 20 km east of Santo

Domingo, new road to Quito, common locally, epiphytic,

Provo Pichincha, ca. 650 m, 25 Oct. 1963; AJG 1060 (US) at

turn-off for road to Quinende, on an orange tree at finca,

common locally, tank full of water, Provo Pichincha, ca.

600 m, 3 Aug. 1965; AJG 1071 (US) epiphytic, outskirts of

Santo Domingo, on cultivated land, Provo Pichincha, ca. 600

ro, 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, ap~roximated those of a budding inflorescence of

another plant of this species.



48. GUZMf~IA HITCHCOCKIANA L. B. Smith, 1935 (Contrb. Gray

Herb. vol. 106) pp. l48-l49,.pl. 1, fig. 1.

FIG. 95

PLANT ca. 1 m tall; LEAVES 90-120 em long, blades..
5.0-6.0 em wide, apparently glabrous above, densely lepi-

dote below, apex attenuate to acute, sheath ca. 18 em long

by 10 em wide, concolorous with blade to castaneous; SCAPE

estimate 1.2 em in diameter, probably erect; SCAPE-B~.CTS

not known; INFLORESCENCE probably ca. 60 em long, ca. 20

em in diameter, bipinnate, very lax, main rhachis lepidote,

distance between spikes ca. 4.0-5.0 em; PRIMARY BRACTS ca.

6.0-8.0 em long by 2.5 cm wide, blade narrowly triangular,

spreading, sheath amplexicaulous; SPIKES 9.0-13.0 em long

by 3.0-4.0 cm wide, spreading, having 8 to 12 flowers per

spike, stipe ca. 5.5 em long, no sterile bracts; FLORAL

BRACTS 1.2 cm long by 0.9-1.0 em 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, Provo Guayas, ca.

270 m, 5-7 July 1923; Foster 2641 epiphytic, near Santo

Domingo, Provo 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, Provo Pichincha, 550 ill, 3 Aug. 1965i

Naundorff ~. n. (US) cultivated by Marnier-Lapostolle in

France, no. 61, Selva Negra, Provo Pichincha, ca. 600 m,

Nov.1966(?).
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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; petals tightly joined, bearing two scales on

inner surfaQe; filaments connate with petals; ovary supe

rior.

MEZOBROMELIA FULGENS L. B. Smith, 1948 (Lloydia vol. 11,

no. 4) pp. 3Q3-304, 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 b.lade; 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, slightly exceeding sterile bases of branches; PRI

MARY BRANCHES 10-17 cm long, spreading; SECONDARY BRANCHES

to ca. 6.0 em long, few-flowered, flowers turning secund

and downward; FLORAL BRACTS 1.9-2.2 cm long by ca. 1.5 cm

wide, erect, purple when alive, ovate, glabrous without

and within, ecarinate, nerved, apex broadly acute; SEPALS

1.9-2.1 cm long by ca. 1.0 cm wide, connate for 4-5 rom

equally, ecarinate, elliptic, obtuse, about equaling

floral bracts; PETALS ca. 4.5 em long, joined, but sepa

rable when dry, yellow-green when alive, with dentate

scales reaching ca. 5 rom from petal base, stamens included



552

by 4-5 rom, distance between flowers ca. 7 rr~.

MATERIAL EXAMINED: Dodson and Thien 675 (US, fragment)

km 14 Loja-Zamora, Provo Zamora, 2300 m, 18 Sept. 1961.
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CATOPSIS

catopsis Grisebach, 1864 (Flora Brit. west Indies) p. 599.

Stemless, monoecious or dioecious; leaves entire, 10

15 leaves and seldom more per rosette, minutely appressed

1epidote; scape conspicuous; inflorescence usually bipin

nate, rarely simple or tripinnate, equaling or exceeding

leaves, its branches po1ystichous-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 septicida1; seeds with coma

apical and folded at maturity, bases of seeds projecting

from capsule.

KEY TO THE ECUADORIAN SPECIES

1. Floral bracts ca. 0.5 cm long, sepals 6-7

rom long, leaf-blades with'rounded, apicu1ate

apices, sepals glabrous without and 1epidote

within. • • : 1. Catopsis sessi1iflora.

1. Floral bracts 0.9-1.2 cm long, sepals ca.

1.5 cm long, leaf-blades with acuminate

apices, sepals glabrous without and within

• • • • • •••.. : 2. Catopsis nutans.
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1. CATOPSIS SESSILIFLORA (Ruiz and Pavon) Mez, 1896 (DC.

Monogr. Phaner. vol. 9) p. 625; Smith, 1957, pp. 244

245, fig. 71.

Tillandsia sessiliflora 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 1.2

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, elliptici

SCAPE ca. 1 rom in diameter, slightly exceeding leaf

rosettei SCAPE-BRACTS ca. 0.9-1.2 cm long, apex acute to

abruptly acuminate, very distanti INFLORESCENCE 7.0-12.0

cm long by up to 8.0 cm in diameter when compound, simple,

or bipinnate to digitately compound with ca. 3 to 4

branches, lax, glabrousi PRIMARY BRACTS like scape-bracts,

much shorter than naked sterile base of spikei 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 cmi FLORAL

BRACTS ca. 0.5 cm long, much exceeded by sepals, broadly

ovate, nerved, papery, glabrous without and within, apex

obtusei SEPALS 6-7 rom long by ca. 6 rom wide, suborbicular,

papery, aSYmmetrical, nerved, glabrous without, lepidote

withini PETALS lanceolate-ovatei CAPSULE ca. 1.2 cm long,

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, Provo
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Irnbabura, ca. 925 m, 9 sept. 1944; Rauh, Hirsch ~ 12 (US)

Pasaje, Provo E1 Oro, 300 m, 29 Aug. 1954; Asplund 19488

(US) on tree trunk in scrub, Provo Napo-Pastaza, ca. 1100

m, 20 Feb. 1956; AJG 1078 (US) epiphytic on orange tree,

much water in tank, km 19, Santo Domingo-Quito, Provo

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 been described

by L. B. Smith from British Honduras material. This variety does not

seem 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; LR~VES 10-24 cm long, blades

1.8-2.5 cm wide, lingulate to triangular, white cretaceous

toward base, apex acuminate, sheaths ca. 4.5-12.0 cm long,

elliptic; SCAPE ca. 1 rom 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 cm long, laxly 3 to 15-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 within, nerved, erect to

spreading, apex acute; SEPALS ca. 1.5 cm long by 0.9 cm

wide, obtuse, glabrous without and within, papery, nerved;

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, Provo El Oro,

600-1000 m, 30 Aug. - 1 Sept. 1923.

COLOMBIA, southern MEXICO, VENEZUELA, WEST INDIES.
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SUbfamily BROMELIOIDEAE /

Bromeliaceae Harms, 1930 (Engler and Prantl, Pflanzenfam.

ed. 2, vol. 15 a) p. 132; Smith, 1957, p. 245.

Leaves rosulate, usually spinose-serrate, often suc-

culent; ovary nearly always totally inferior, fruit bac-

cate, seeds naked; cotyledon of young seedling remaining

inconspicuous; stomata round in surface view, scattered.

KEY TO THE ECUADORIAN GENERA OF THE BROMELIOIDEAE

1. Petals NOT with nectar scales· (AA), or if

rather dry, scape conspicuous in Ecuadorian

1. Petals with nectar scales (A)*, fruit

Genus AECHMEA, p.species••

A
present then fruit compound; fruit defi-

nitely fleshy, plant with or without con-

AA

spicuous scape.

2. Ovaries coalescing with one another to

form a fleshy, compound fruit ••••••

• • • • : Genus ANANAS, p.

2. Ovaries NOT coalescing with one another

([)
B

and NO~ forming a fleshy compound fruit;

petals naked (AA).

3. Petals free and NOT adnate to stamen fil~

aments, sepals strongly aSYmmetric <!!.)

• • : Genus STREPTOCALYX, p.

* 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,

sepals symmetric (BB).

4. Inflorescence central, scape present or

absent. • • • • • : Genus BROMELIA, p.

4. Inflorescence central or lateral, 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

conservandum.

Leaves rosulate, blades usualiy lingulate; scape con-

spicuous in most Ecuadorian species; inflorescence 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

1. Inflorescence simple, plant 30-100 cm tall.

2. 'Inflorescence lax, having 12 to 15 flowers,

petals blue. • • . : 1. Aechmea drakeana.

2. Inflorescence dense, having 25 or more

flowers.

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

more.

* Such capital letters in parenthesis in the keys refer

to the diagrams accompanying the particular key.



4. Sepals subequally short-connate, lcuvcs

with appressed ferruginous scales beneath

: 2. Aechmea strohila~ea~

4. Sepals free, leaves pale-lcpidote beneath

: 3. Aechmea rn~qGalen&e.

3. Inflorescence elongate (~~.), 3.0-4.0 cm in

diameter, sepals 0.5-1.9 cm long, floral

BB

bracts with subulate blades (BB), margins

entire, minute or lacking to 1.6 cm long.

·5. Floral bracts very minute or lacking,

scape-bracts NOT imbricate (C).

: 4. Aechrnea nud;caul;s~

of ca. 40 flowers, petals yellow vnien

5. Floral bracts 1.0-1.6 cm long, basal

scape-bracts imbricate (CC).

• ~ 5. Aechmea £raseri.alive••

6. Leaves laxly serrate CD), inflorescence

if
. II

1~ .I.'
I

W
If

J~_

c

b
. -
D

cc 6. Leaves densely serrate (DD), inflores-

cence of ca. 100 flowers, petals lilac~ .

rose when alive •

: 6. Aechmea ~ ~1.volucrc,·ta·.

1. Inflorescence compound, plant 30 cm to 2 ill

tall.

7. Flowers fasciculate, primary bracts

cucullate, inflorescence subS·lobos,::;.

8. Plant to ca. 1 m tall, leaves to 2 w.



long, blades 5.0-10.0 cm w~dc, flor~l

bracts w~th serrate marg~ns and exceed~ng '.

the sepals. : 3. Aechmea maqdalenae.

\
l(
E

EE

8. Plant to 3 m tall, le~ves ca. 1 m long,

blades 3.0-5.0 cm w~de, floral bracts

w~th marg~ns ent~re and sl~ghtly exceeded

by the sepals.

: 7. Aechmea !1idula~cioides.:

7. Flowers sp~cate, pr~mary bracts NO~ cucul-

late, ~nflorescence NOT subglobose.

9. Flowers pedicellate (E), inflorescence

tr~pinnate throughout.

: 8. Aechrnea ffiexicana.

9. Flowers sessile (EE), ~nflorescence b~p~n-.

nate, d~g~tate or trip~nnate below.

10. Floral bract margins, sepal margins

serrulate (F), floral bracts NOT d~s-

tichous. : 9. Aechmea hOPDi; .

F

v'\

(1)

lO. Floral bract marg~hs, sepal margins

ent~re (FF), floral bracts dist~chous:·

11. Sepals exceed~ng floral bracts, ca.

1.3 cm long, petals orange when alive

: 10. Aechmc21 b3SSr,12..l'd. -; .'

11. Sepals NOT exceeding floral br2cts or

~f sl~CJ'htly so then not more than 7 r;,":1

long, petals yellow or rose when al~v0.
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12. Scape-bracts imbricate (CC), inflorescence

bi- tripinnate, pyramidal to oblong, floral

bracts green, strongly nerved. • • • • • •

• • • • • • • • : 11. Aechmea pyramidalis.

12. Scape-bracts NOT imbricate (C), inflores

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.

14. Petals ca. 5 mm long, leaves 15-35 cm

long, scape ca. 1 rom in diameter, scape

bracts entire. • • • • • • • • • • • • •

• • • • • • • • • 12. Aechmea andradei.

14. Petals ca. 1.5 cm long, leaves 35-60 cm

long, scape ca. 3 rom in diameter, scape

bracts serrulate. • • • • • • •

• • • • • • • : 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••

: 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 rom.

16. Leaf-blades ca. 6.5 cm wide, often spotted

purple, scape about equaling leaf-rosette,

upper scape-bracts entire. • • • • • • •

•••••••• : 15. Aechmea leucocarpa.

16. Leaf-blades 3.0-6.0 cm wide, NOT purple

spotted, scape exceeding leaf-rosette,

upper scape-bracts serrulate. • • . • • •

• • • • • • • : 16. Aechmea angustifolia.



1. AECHMEA DRAKEANA Andre, 1888 (Revue Hortic. vol. 60)

p. 401; Andre, 1889, pp. 14-15, pl. 6 a.

FIG. 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 rom in

diameter, erect; SCAPE-BRACTS 4.0-10.0 cm long by ca. 1.0

cm wide, erect, entire, imbricate, apices acute, papery

when dry; IN~LORESCENCE ca. 10 cm long by 3.0-3.5 cm in

diameter excl~sive 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

7-9 rom long, coriaceous, mucronate, glabrous without and

within, carinate; PETALS ca. 3.2 cm lon~, blue when alive,

having 2 short basal scales; OVARY ca. 5 rom long by 6 rom

in diameter.
..

MATERIAL EXAMINED: Poortman 134 (K,' TYPE; US, photo)

n~ar Saraguro, Provo Loja, Jan. 1882. Penland and Summers
..

180 (US) Rio Margarhitas below Banos, Provo Tungurahua,

1225 m, 20 March 1939; AJG 838 (US) epiphytic, moderately
..

common, ca. 8 km down Rio Zamora from Cumberatza, Provo

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, Provo

Zamora 1500 m, 11 Aug. 1965; Dodson and Thien 823 (US,

fragment) km 42 road to Zamora, fallen trees, Provo Zamora,
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1400 m, 29 Sept. 1961; Asplund 19812 (US, photo and frag-
,

ment) Macas, epiphytic on shore of Rio Upano, Prove Zamora,

ca. 800 m, 18 March 1956.



567

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 apex, covered beneath with appressed 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, ovate, acute, serrulate; INFLORESCENCE l7 cm

long by 14 c~ 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-tFiangular, subulate

acuminate, sUbequally short-connate, posterior ones sharply

carinate, distance between flowers less than 2 rom.

MATERIAL EXAMINED: Asplund 19480 (US, ISOTYPEi S,

TYPE; US, photo and fragments) terrestrial, Vera Cruz,

forest, Provo Napo Pastaza, ca. 900 m, 18 Feb. 1956.



568

3. AECHMEA MAGDALENAE (Andre) Baker, 1889 (Handbook Bromel.)

p •. 65; Smith, pp. 273-274, fig. 81.
..

Chevalliera magdalenae Andre, 1888 (Enumeration

Bromel.) p. 3; Andre, 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 rom

long, densely and finely pale-lepidote beneath, glabrous

above, sheaths short and inconspicuous, ~~arcely wider

than blades, serrulate; SCAPE erect ca. 2.0 cm in diameter;

SCAPE-BRACTS foliaceous, imbricate, upper ones massed below

inflorescence and reflexed; INFLORESCENCE 12-14 cm 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 flo~er, lower with

several flowers in axil; SPIKES sessile, globose; FLORAL

BRACTS to 6.5 cm 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 rom long, dull black.

MATERIAL EXAMINED: Steyermark 53980 (US) dry brushy

and open slopes, trail between Portovelo and Zar~~a, Prov.

El Oro, 640-1155 m, 22 Aug. 1943.

CENTRAL AMERICA, COLO:MBIA, MEXICO, VENEZUELA.
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4. AEC}llirnA NUDICAULIS (L.) Grisebach, l864 (Flora Brit.

West Ind.) p. 593; Smith, 1936, pp. 590-59l; Smith,

1957, pp. 297-298.

Brome1ia nudicaulis L., l753 (Species P1antarum) p.
".

286.

FIG. 97

PLANT 30-70 cm tall, an erect cylindric rosette;

LEAVES 20-80 cm 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 lO cm wide, purple or castaneous;

SCAPE not exceeding leaf-rosette, ca. 3 rom 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 floccu1ose, becoming

glabrous; FLORAL BRACTS very minute or lacking, subulate;

SEPALS 0.5-1.0 cm long, free, strongly asymmetric; PETALS

ca. 1.2 cm long, yellow, bearing 2 fimbriate scales; OVARY

subglobose, distance between flowers 2-4 rom.

MATERIAL EXAMINED: Fagerlind and Wibom 621 (US) Puerto
.-

Cayo, Prove Manabi, 13 Oct. 1952; AJG 815 (US) Toalla, near

base of Cerro Monte Cristi, southwest side of cerro, epi-
.-

phytic, Prove Manabi, near sea level, Aug. 1962.

MEXICO, WEST INDIES, VENEZUELA, COLOMBIA.
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5. AECHMEA FRASERI Baker, ~889 (Handbook Bromel.) p. 61.

PLANT ca. 65 em ta~~; LEAVES ca. 60-~00 em ~ong,

blades 4.0-5.5 em wide, margins ~axly serrate; SCAPE ex

ceeded by leaf-rosette, ca. 3 mm in diameter, erect; SCAPE

BRACTS 5.0-12.0 em long by 1.5 em wide, erect, imbricate,

papery when dry, margins conspicuously serrate; INFLORES

CENCE 6.5-8.0 em long by 3.0-3.5 em in diameter, ovoid,

simple, dense, having ca. 40 flowers; FLORAL BRACTS ca.

1.6 em 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 em long by ca.

4 mm wide, strongly mucronate, mucro ca. 3 rom long; PETALS

ca. 1.2 em long, y.ellow when alive; OVARY 6-7 rom long by

5 mm in diameter; FRUIT pink, distance between flowers ca.

3 mm.

MATERIAL EXAMINED: Fraser ~. ll. (BM, TYPE; US, photo)

"Andes of Ecuador, Ir 1860; Camp E-3465 (US) terrestrial,

canon of Rio Chanchan, ca. 5 km north of Huigra, "moist,

forested valleys in the afternoon fogbelt," Provo Chimborazo,

ca. 1520-1980 m, 19-28 May 1945.
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6. AECHMEA INVOLUCRATA Andre, 1888 (Enumeration Bromel.)

p. 4; Andre, 1889, pp. 13-14, pl. 5 a.

FIG. 98

PLANT ca. 80 em tall; LEAVES ca. 60 em long, blades
\

ca. 6.0 em wide, margins densely serrate, sheaths ca. 30

em long by 12 em wide, margins serrate; SCAPE ca. 1.1 em

in diameter; SCAPE-BRACTS 5.0-6.5 em long, imbricate,

somewhat massed beneath the inflorescence, margins serrate;

INFLORESCENCE 16-20 em long by ca. 3.5 em in diameter,

simple, having ca. 100 flowers, dense; FLORAL BRACTS ca.

1.0 em long, blade very narrow and inconspicuous; SEPALS

1.5-1.9 em long, free, strongly asymmetric, mucro ca. 2 mm

long; PETALS ca. 3.5 em 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: Andre 4296 (K, 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,

Prove El Oro, 640-1643 m, 23 Aug. 1943; Foster 2593 (US)

epiphytic and saxicolous, Minas Nuevas, road to Cachicaran,

Prove Loja, ca. 608 m, 30 Nov. 194B.
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7. AECHMEA NIDULARIOIDES L. B. Smith, 1953 (Phytologia

vol. 4, no. 5) pp. 356-358, pl. 1, figs. 7-11; Smith,

1957, pp. 274-275.

PLANT ca. 130 cm tall; LEAVES 90-130 cm long, blades

3.0-5.0 cm wide, margins laxly serrate; sheaths 10-14 cm

long, broadly elliptic; SCAPE ca. 15 em long by 5 rom 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

em 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 em wide, papery, broadly elliptic, apicu

late, slightly exceeded by sepals, entire, densely pale

lepidote; SEPALS ca. 2.3 cm long, connate for ca. 3 rom,

nerved, obovate, asymmetric, slightly lepidote; PETALS

ca. 3.5 em long, having 2 dentate scales at the base,

cucullate, stamens included, distance between flowers less

than 2 rom.

MATERIAL EXAMINED: Harling 3247 (US) ca. 2 km along

road from puyo to Tena, epiphytic on rotten log, Provo

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. 1; sensu Smith, 1931, p. 41.

FIG. 99

PLANT ca. 1 m tall by ca. 1.5 m in diameter; LEAVES

ca. 1 m long, blades ca. 6.0 em wide, margins serrulate,

spines ca. 1 rom long, sheath ca. 20 em long by 12 em wide;

SCAPE much exceeded by leaf-rosette, 0.8-1.3 em in diam

eter; SCAPE-BRACTS ca. 1.4 em long, papery; INFLORESCENCE

ca. 30-35 em long by 8.0-9.0 em in diameter, tripinnate,

lax, having ca. 25 branches, deltoid, lepidote; PRIMARY

BRACTS very inconspicuous, thread-like; PRIMARY BRANCHES

3.5-7.0 em long by ca. 3.0 em in diameter, distance between

branches 0.8-3.0 em; SECONDARY BRANCHES ca. 3.0 em long

having 3 to 6 flowers; PEDICELS 0.7-1.0 em long; FLORAL

BRACTS ca. 5 rom long, less than 1 rom wide, dropping early;

SEPALS 4-5 rom long, strongly asymmetrical, connate, mucro-

nate, mucra 2-3 rom long; PETALS ca. 9 rom long, violet when

fresh; OVARY ca. 1.0 em long by 5 rom in diameter, distance

between flowers 5-7 rom.

MATERIAL EXAMINED: Bourgeau 3106 (K, TYPE; US, photo)

Mexico; Foster 2711 (US, photo ~ situ) Ecuador(?); AJG 832

(US) ca. 20 km south of Puerto Lopez, interior road to
..

Manglaralto, Provo Manabi, ca. 100 m, 4 Feb. 1963; Eggers

15489 (US1 AJG, photo) El Recreo, 1/2 0 south latitude, Provo
..

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~. mejicana

Baker. Unfamiliarity with the TYPE and the other specimens

of Ae. bernou11iana 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

Wittmack.
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9. AECHMEA HOPPII (Harms) L. B. Smith, 1953 (Phytologia
t.

vol. 4) p. 213, pl. 1, figs. 1, 2; Smith, 1957, pp.

270-271,· fig. 80.

Streptocalyx hoppii Harms, 1935 (Notizblatt Bot. Gart.

und Mus. Berlin, vol. 12, no. 115) p. 526.

PLANT 40-50 cm tall; LEAVES 60-100 cm long, 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, irnbrie~te, densely serrulate; INFLORESCENCE 12-30

em long by ca. 7.5 em in diameter, bipinnate, dense, having

ca. 30 spikes, ellipsoid, subglabrous; PRIMARY BRACTS 3.0-

7.0 em long by ca. 3.0 em wide, margins densely serrate,

red when alive, exceeding spikes, erect. to spreading;

SPIKES ca. 3.0-3.5 em long, erect to spreading having ca.

6 to 8 flowers per spike; FLORAL BRACTS ca. 0.9 em long

by 1.4 em wide, not distiehous, margins densely serrate,

eearinate, papery, glabrous without and within, orbicular,

apieulate, slightly shorter to equaling sepals; SEPALS 1.3-

1.5 em long, free, margins serrulate, broadly obovate,

apieulate; PETALS 1.7-2.9 em long, obtuse, white when

alive, having 2 long obtuse scales at base; OVARY 6-8 rom

long, ovules obtuse, distance between flowers ca. 3 rom.

MATERIAL EXAMINED: Hopp 1016 (B, TYPE; US, photo)

Arehidona, ca. 10 km north of Tena, Provo Napo Pastaza,

900-1000 m, January 1931; HOpE 1065 (B; US, photo) Archidona,
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west Ecuador, Provo Napo Pastaza, 1931; Lugo 213 (US) Mera,

Provo Napo Pastaza, 17 April 1940; Asplund 19407 (US) Mera,

among Axonopus scoparius in pasture, Provo Napo Pastaza,

1100 ro, 16 Feb. 1956; Asplund 19303 (US) Puyo, on tree

trunk about 2 km east of village, Provo Napo Pastaza, ca.

900 ro, 9 Feb. 1956; Asplund 19478 (US) Vera Cruz, Provo

Napo Pastaza, ca. 900 ro, 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. 281.

PLANT ca. 1 m tall: LEAVES 50-70 em l~ng, blades 6.0-
I

10.0 em wide, margins serrate with spines 3-5 rom long, ap-

pressed-white-lepidote, apex cuspidate; SCAPE erect, 8-9

rom in diameter; SCAPE-BRACTS ca. 4.5 em long, not imbricate

throughout; INFLORESCENCE 18-30 em long by ca. 18 em in

diameter, erect, having ca. 14 spikes, reddish, glabrous,

bipinnate, lax; PRIMARY BRACTS 5.0-11.0 em long, red,

spreading to reflexed, margins serrulate, the lowest about

equaling spikes, upper ones much shorter; SPIKES 7.0-15.0

em long by ca. 2.5 em wide, spreading, distance between

spikes ca. 1.5-3.5 em, having ca. 9 to ~2 flowers per

spike, stipe ca. 2.5 em long having no sterile bracts;

FLORAL BRACTS ca. 1.6 em long by 0.9 em wide, lustrous,

slightly nerved, erect, imbricate, entire, distichous,

glabrous without and within, ovate, apex obtuse; SEPALS

ca. 1.3 em long, exceeding floral bracts, obovate-oblong,

obtuse, nearly free; PETALS ca. 2.0 cm long, orange when

alive; OVARY ca. 6 rom long by 5 rom in diameter, distance

between flowers, 4-6 rom.

MATERIAL EXAMINED: Tessmann 3937 (B, TYPE; US, photo)

Peru; Asplund 18533 (US) Mera, epiphytic in scrub, Provo

Napo Pastaza, 1100 m, 20 Nov. 1955: Grubb et ale 1692 (US)

"in crown of emergent tree at 140 ft." Shinguipino forest,
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between R10 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.)

p. 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 cm wide, elliptic; SCAPE erect to curving, exceeding

leaves, 0.7-1.0 cm in diameter; SCAPE-BRACTS 10-25 cm long,

erect, imbricate, 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 BRANCHES to 25 cm long by ca. 7.0 cm wide, these

to 6.0 cm apart, stipe ca. 4.0 cm long, no sterile bracts;

SPIKES 2.0-3.5 cm long, having 7 to 10 flowers, spreading;

FLORAL BRACTS ca. 8 rom long, apex elongate-triangular,

entire, distichous, strongly nerved,' dark green, spinose

acuminate, broadly convex, spreading, not imbricate, gla

brousi SEPALS ca. 5 rom long including the mucro, strongly

aSYmmetric, broadly elliptic, short-connate; PETALS 0.8

1.0 cm long, usually yellow; OVARY ca. 4 rom long, distance

between flowers 2-3 rom.

MATERIAL EXAMINED: Remy ~. £. (p) between Guaranda

and Bodegas, Provo Bolivar, 1856; Edmonstone ~. £. (K,

TYPE of Ae. edmonstoneii US, photo) Guayaquil; Hitchcock
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21120 (US) epiphytic, between Santa Rosa and La Chorita,

Provo El Oro, 0-100 ro, 27 Aug. 1923; Rauh, Hirsch E 376

(US) bombax woods, Arenillas, Provo El Oro, 29 Sept. 1954;

Asplund 15581 (US) on tree trunk, Quevedo, Provo Los Rios,

20 Feb. 1955; AJG 846 (US) ca. 15 km north of Manglaralto,

road to Puerto Lopez, abundant on ground and on trees,

Provo Manabf, ca. 70 ro, 31 March 1963; ~ 1055 (US) epi-
)

phytic in Samanea (or Pseudosamanea) ca. 4 m from ground,

tank with about 1 pint water, moderately common, km 98

Guayaquil-Quevedo, Provo Los Rios, ca. 100 m, 2 Aug. 1965.

COLOMBIA.
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12. AECHMEA ANDRADEI Gilmartin, spec. nov.

A Aechmea abbreviata L. B. Smith, cui affinis, laminis

brevioribus, marginibus foliorum armatioribus; bracteis

florigeris amplioribus differt.

FIG. 101

PLANT ~0-50 em talli LEAVES 15-35 em long by ca. 5.0

em wide, margins serrate, spines ca. 4 rom long, sheaths

ca. 7.0 em long by 5.0 em wide, densely lepidote below;

SCAPE ca. 1 rom in diameter, curving, exceeding leaf-rosette;

SCAPE-BRACTS ca. 2.8 em long, erect, not imbricate, entire;

INFLORESCENCE ca. 4.0 em long by 3.0 em in diameter, bipin

nate, having ca. 4 spikes, lax, axis flocculose; PRIMARY

BRACTS to 3.5 em long, red, margins entire; SPIKES ca. 1.4

em long with 2 to 3 flowers, spreading;. FLORAL BRACTS dis

tichous, entire, ca. 7 rom long, broadly ovate, green toward

base, red toward apex, lepidote; SEPALS 5.5 rom long, asym

metric, nerved, yellow; PETALS ca. 5 rom long, bearing

fimbriate basal scales, yellow when alive; OVARY ca. 5 rom

long, distance between flowers 5-6 rom.

MATERIAL EXAMINED: ?cl:Q 870 (US, TYPE) ca. 125 km west

of Santo Domingo road to Esmeraldas, growing on ground,

Provo Esmeraldas, ca. 0° 30' north, 79° 27' west, ca. 50

m, 11 Oct. 1963.

NOTES: The species seems to bear some relation to

Aechmea abbreviata but the size and configuration of the

floral bracts as well as the much shorter and broader
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leaves and the greater degree of spineyness of the leaf

blades distinguish it. It is also superficially reminiscent

of Aechmea angustifolia.



13. AEC}ThffiA ABBREVIATA L. B. Smith, 1959 (Phytologia vol.

6, no. 8) pp. 434-435, pl. 1, figs. 8-12.

PLANT 30-47 cm tall; LEAVES 35-60 cm long, blades 2.5-

3.5 cm wide, laxly serrate, spines from 3 rom long toward
~

leaf base to almost imperceptible near apex, with coarse

white, appressed scales on both surfaces; sheaths 6.0-10.0

cm long, elliptic, margins entire; SCAPE about as long as

leaf-rosette, ca. 3 rom in diameter, erect, white floc-

culose; SCAPE-BRACTS ca. 3.5 cm long, erect, not imbricate

except just below inflorescence, obscurely serrulate, red;

INFLORESCENCE ca. 4.0 cm long by 5.0 cm in diameter, sub

digitate, 5-branched, sparsely white-flocculose; PRIMARY

BRACTS like scape bracts but entire, lowest nearly equaling

spikes; SPIKES to 4.0 cm long, densely distichous-flowered;

FLORAL BRACTS entire, ca. 4 rom long, not or scarcely

nerved, broadly ovate; SEPALS 4-5 ~~ long, nerved, trun-

cate, oblong, having a minute terminal mucro; PETALS ca.

1.5 cm long, pale yellow except for white apical third,

bearing 2 long fimbriate scales; OVARY ca. 6 rom long, sub-

globose, distance between flowers 4-5 rom.

MATERIAL EXAMINED: Asplund 18472 (S, TYPE; US, photo

and fragment) on tree trunk, Mera, towards puyo, Provo

Napo Pastaza, ca. 1000 m, 17 Nov. 1955.
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14. AECHMEA PENDULIFLORA Andre, 1888 (Enumeration Bromel.)

p. 3; .Andre, 1889, pp. 9-10, pl. 4 a; Smith, 1957, pp.

289-290, fig. 85.

Aechmea ine~mis Mez, 1904 (Bull. Herb. Boiss. series

2, vol. 4) p. 620.

Billbergia paniculata Mart. ex Schult, 1830 (In R. and

S. Syst.Veg. vol. 7, part 2) p. 1268.

PLANT ca. 50 em tall; LEAVES 40-70 em long, blades

2.0-4.0 em wide, margins laxly serrate, teeth nearly

straight, sheaths 10-12 em long by ca. 6.0 em wide, margins

entire; SCAPE ca. 3 rom in diameter; SCAPE-BRACTS 3.0-5.0 em

long, not imbricate, red, erect, apex acuminate; INFLORES-

CENCE 7.0-15.0 em long by ca. 7.0 em in diameter, bipinnate

to tripinnate, subdensely ellipsoid, so?n glabrous except

for primary bracts, having ca. 8 to 12 spikes; PRIMARY

BRACTS to 6.0 em long, spreading, lepidote, lowermost

about equaling spikes; SPIKES to 5.0 em long, having ca.

6 to 10 flowers, spreading, 0.5-2.2 em apart, stipe to 2.0

em long; FLORAL BRACTS 2-5 rom long, entire, thin, very

slightly nerved, lepidote; SEPALS 6-7 rom long, free or

subfree, subovate, obtuse, entire or obscurely mucronulatei

PETALS ca. 1.3 em long, bearing 2 fimbriate scales above

base; OVARY ellipsoid or subglobose, distance between flow-

ers 0.4-1.0 em.

MATERIAL EXAMINED: Andre 378 (K, TYPE; US, photo)

Colombia; Asplund 9364 (US) between Tena and Napo, Provo



Napo Pastaza, 16 Oct. 1939.

COSTA RICA, Amazonian BRASIL, COLOMBIA, PERU,

VENEZUELA.

'.
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l5. AECHMEA LEUCOCARPA Andre, l888 (Enumeration Bromel.)

p. 3; Andre, l889, pp. lO-ll, pl. 4 b; Smith, 1957, p.

285.

FJ:G. l02
-.

PLANT 30-l00 cm tall; LEAVES 25-40 cm long, blades

ca. 6.5 cm wide, lingulate, spotted purple, broadly acute

and cuspidate, laxly serrate with straight or slightly

curved spines, sheath l3-l5 cm long by 8.0-9.0 cm wide,

-elliptic; SCAPE ca. 6 ~LL in diameter, about equaling leaf-

rosette; SCAPE-BRACTS 3.0-4.5 cm long, not at all imbricate,

erect, upper ones entire, acute; INFLORESCENCE 6.0-15.0 cm

long by 3.0-5.0 cm in diameter, bipinnate, dense, subovoid;

PRIMARY BRACTS 3.0-5.0 cm long, spreading, lowermost about

equaling spikes, others very inconspicu~us; SPIKES 1.5-3.5

cm long, divergent, having 4 to 8 flowers; FLORAL BRACTS

ca. 5 mm long, ovate, distichous, entire, mucronulate,

scarcely nerved, lepidote; SEPALS ca. 5 rom long, free,

strongly asymmetric; PETALS ca. 9 rom long, yellow; BERRY

ca. 6 mm long, white, globose, distance between flowers

4-6 rom.

MATERIAL EXAMINED: Sodiro 17l/3 (B; US, AJG photos)

Pallatanga river valley, west of Guamote, Provo Chimborazo,

Nov. l89l; ~ l06l (US) epiphytic on orange tree in finca

near turn-off for road to QUinende, ca. 1 km west of Santo

Domingo, Provo Pichincha, ca. 600 m, 3 Aug. 1965.

COLOMBIA.
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16. AECHMEA ANGUSTIFOLIA Poeppig and Endlicher, 1838 (Nova

Genera and Species vol. 2) p. 43, pl. l59i Smith, 1957,

pp. 284-285, fig. 84.

FIG. 103

PLANT 50-85 cm talli LEAVES 50-85 cm long, blades

3.0-6.0 cm wide, spinose-serrate, concolorous, sheaths 10

17 cm long by 7.0-8.0 cm wide, forming an ellipsoid tank,

often purple on upper surface, margins of sheath entirei

SCAPE 3-4 rom in diameter, exceeding leaf-rosette, white

flocculose, pecoming glabrousi SCAPE-BRACTS ca. 4.5 cm

long, erect, red when alive, not at all imbricate, upper

ones softly serrulatei INFLORESCENCE 13-36 cm long by ca.

5.0 cm in diameter, bipinnate, cylindric, fertile through

out, dense or laxi PRIMARY BRACTS to 7.0 cm long, the

lowest, like scape-bracts, exceeding spikes, others

abruptly reduced to about the size of floral bracts, mar

gins serratei SPIKES 2.0-2.5 cm long by ca. 1.4 cm wide,

spreading at about right angle to axis, having ca. 10

flowers, rhachis undulate, compressedi FLORAL BRACTS 4-5

rom long by 4-5 rom wide, spreading, distichous, entire, red

when alive, round to broadly ovate, flocculose, not or

scarcely nervedi .SEPALS ca. 5 rom long by 4 rom wide, spread

ing, strongly asymmetrici PETALS 8-10 rom long, bearing 2

scales adnate to well above the basei OVARY 5-6 rom long,

distance between flowers ca. 4 rom.

MATERIAL EXAMINED: Hitchcock 21132 (US) epiphytic,
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between Santa Rosa and La Chorita, Provo El Oro, 0-100 m,

27 Aug. 1923; Drew E-633 (US) epiphytic, lower Intag Valley,

above Rio Chalguayaco, below Magnolia, Provo Imbabura, 1220

m, 17 Sept. 1944; Foster 2633 (US) epiphytic, near Santo
~

Domingo, Provo Pichincha, ca. 608 m, 8 Dec. 1948; Asplund

17595 (US) vicinity of Guayaquil, Cerro A~ul, epiphytic,

Provo Guayas, 10 Sept. 1955; AJG 803 (US) 34 km east of

Quevedo, streambed, epiphytic, Provo Los Rios, ca. 270 m,

18 August 1992; ~ 847 (US) terrestrial, ca. 15 km north
~

of Manglaralto, Provo Manabi, ca. 70 m, 31 March 1963; AJG

868 (US) epiphytic, ca. 8 m from ground on horizontal

limb, 20 km east of Santo Domingo, Provo Pichincha, 25

Oct. 1963; ~ 1069 (US) epiphytic, 2-3 m from ground,

common, outskirts of Santo Domingo, Provo Pichincha, ca.

600 m, 3 Aug. 1965; AJG 1066 (US) epiphytic, 2-5 m from

ground, common, outskirts of Santo Domingo, Provo Pichincha,

ca. 600 m, 3 Aug. 1965; AJG 1067 (US) epiphytic, ca. 2 m

from ground, outskirts of Santo Domingo, Provo Pichincha,

ca. 600 m, 3 Aug. 1965; AJG 1076 (US) epiphytic, ca. 2 m

from ground, no water in tank, pasture, several km up road

£rom Santo Domingo, common, Provo Pichincha, ca. 700 m, 4

Aug. 1965.

BOLIVIA, COLOMBIA, COSTA RICA, PERU.



Genus ANANAS

Ananas Miller, 1754 (Gardener's Dictionary, abridged, ed.4).

Plant not producing stolons; leaves densely rosulate,

scarcely enlarged at base; scape evident, erect; inflores-
~

cence densely strobiliform, usually crowned with a coma of

sterile foliaceous bracts, often producing slips at base of

inflorescence; flowers sessile; sepals free, slightly asym-

metric, petals free, erect, violet or red, each bearing 2

slenderly fu~nelform scales; stamens included, pollen

grains ellip~9id with two pores; ovaries fused with each,.

other and with the fleshy bracts to form a syncarp.

KEY TO THE ECUADORIAN SPECIES OF ANANAS

1. Leaves erect, u~armed except for terminal

spine, floral bracts small, unarmed.

: 1. Ananas lucidus.

1. Leaves NOT erect but spre~ding to recurv-

ing, serrate throughout the margins usu-

ally, floral bracts serrate or serrulate,

or unarmed.

2. Syncarp, 15 cm long or more at maturity,

very fleshy, floral bracts exposing apices

of ovaries. : 2. Ananas comosus.

2. Syncarp, to 15 cm long, moderately fleshy,

floral bracts to 3.5 cm long and covering

the ovaries. • : 3. Ananas bracteatus.
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1. ANANAS LUCIDUS Miller, 1768 (Gardener's Dictionary, ed.

8, no. 4; Smith, 1967, p. 164.

Ananas erectifolius L. B. Smith, 1939 (Bot. Mus.

Leaflets, Harvard vol. 1) p. 78, pl. 1.

LEAVES ca. 1 m long or more, mostly straight, unarmed

except for terminal spine; SCAPE elongate, slender; SCAPE

BRACTS foliaceous, erect; FLORAL BRACTS small, entire;

SEPALS ca. 7 rom long, obtuse, wide-ovate; PETALS ca. 1.7

cm long; SYNCARP less than 15 cm long at maturity, mostly

dry.

MATERIAL EXAMINED: Acosta Solis 6446 (F) Limon, Provo

Bolivar, 800 m, 19 Oct. 1943.

BRAZIL, PARAGUAY.
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2. ANANAS COMOSUS (L.) Merril, 1917 (Interpr. Rumph.

Amboin.) p. 133.

Bromelia ananas L., 1753 (Sp. Pl.) p. 285.

Ananas sativus Schultes in Roemer and Schultes, 1830
".

(Syst. Veg. vol. 7, part 2) p. 1283.

LEAVES coarsely and laxly spinose-serrate; scape

short, stout; SCAPE-BRACTS foliaceous, serrate; INFLORES-

CENCE many-flowered; FLORAL BRACTS exposing the apices of

the ovaries, margins serrate or entire; SYNCARP well over

15 cm long at maturity with copious palatable flesh.

NOTES: No herbarium specimens of Ananas comosus

(pineapple, or "p ina") have been examined. However, many

specimens in the field (under cultivation) have been ex-

amined with special reference to their relative gustatory

properties.
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3. ANAi~AS BRACTEATUS Roemer and Schultes, 1830 (Syst. Veg.

vol. 7) p. 1284.

Ananas saqenaria sensu Mez, 1934 (Pflanzenreich vol.

4) p. 104.

LEAVES 1 m long or more, marginal spines subdistant,

up to 10 rom long; SCAPE evident; SCAPE-BRACTS bright red,

spreading above; INFLORESCENCE to 15 cm long and 12 cm in

diameter, ovoid; FLORAL BRACTS to 3.5 cm long, bright red,

margins minutely serrate; FLOWERS to 2.5 em long, violet

turning red.

MATERIAL EXAMINED: Acosta Solis 5317 (F) between

Guayllanac and Hacienda "La Carmela," Provo Chimborazo,

1100-1350 m, 14 Aug. 1943.

BRAZIL, PARAGUAY.
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Genus STREPTOCALYX

Streptocalyx Beer, 1854 (Flora vol. 37) p. 348.

Leaves densely rosulate; scape elongate to almost

none; inflorescence central, bi- tripinnate, densely sub

globose to laxly paniculate; flowers sessile; sepals free,

18-23 mm long, asymmetric; petals free, narrow, naked;

stamens and pistil included; pollen grains with 2 or 4

pores; ovary with distinct epigynous tube, ovules numerous;

seeds ellipsoid or ovoid, naked.

KEY TO THE ECUADORIAN SPECIES OF STB3PTOCALYX

1. Spikes of two flowers only, scape exceeding

leaf-rosette, floral bract margins entire,

leaves 60-75 cm long. • •••.•

• : 1. Strep. geminiflorus.

1. Spikes with 3 to 6 flowers, scape very short

or none, floral bract margins serrulate,

leaves 40-120 cm long. • ..

• • • • : 2. Strep. longifolius.
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1. STREPTOCALYX GEMINIFLORUS Harms, 1935 (Not~zblatt, Bot.

Gart. und Mus. Berl~n vol. 7, no. 115) pp. 527-528.

PLANT ca. 50 em tall: LEAVES ca. 60-75 em long,

blades ca. 2.5 em wide, l~near, margins serrate, sheaths
'.

ca. 14 em long by 5.5 em wide, margins entire; SCAPE ex

ceed~ng leaf-rosette: SCAPE-BRACTS fol~aeeous, all ~mbri-

cate: INFLORESCENCE ca. 8.0 em long by ca. 9.0 em ~n d~

ameter, b~p~nnate, dense, hav~ng ca. 40 to 60 'flowers:

PRIMARY BRACTS 5.0-6.5 em long, serrate-marg~ned; SPIKES

hav~ng only two flowers, much exceeded by pr~mary bracts:

FLORAL BRACTS 1.5-2.3 em lopg, ap~ces mucronate, glabrous,

margins entire: SEPALS ea. 1.4 em long, oblong, mucronu-

late: PETALS blue; OVARY triangular.

MATERIAL EXAlUNED: Diels 1109 eB, ~PE: US, photo)
-r -: ;

valley of the R~o Pastaza, near R~o Negro, epiphytic, Provo

Napo Pastaza, 15 Sept. 1933.

\'
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2. STREPTOCALYX LONGIFOLIUS (Rudge) Baker, l889 (Handbook

Bromel.) p. 3l; Smith, 1957"pp. 252-253.

Bromelia longifolia Rudge, l805 (Guyan. vol. l) p.

3l, pl. 49.
'.

PLANT ca. 70 em tall; LEAVES 40-l20 em long, blades

ca. 2.0 em wide, with marginal spines ca. 2.5 rom long and

straight, sheaths ca. II em long by 5 em wide, elliptic,

dark castaneous, with margins entire; SCAPE very short or

none; INFLORESCENCE 7.0-l5.0 em long by 5.5-8.5 em in di-

ameter, bipinnate, dense, ovoid or ellipsoid, pale fer-

ruginous lepidote except for petals, having ca. 8 spikes;

PRIMARY BRACTS 2.5-6.0 em long by ca. 3.5 em wide, about

as long as spikes, margins inconspicuously serrulate,

ovate or elliptic, apices round and api~ulate; SPII<ES ca.

6.0 em long by 2.5 em wide, imbricate, erect, having 3 to

6 flowers; FLORAL BRACTS l.7-3.0 em long, margins serrulate,
, ,

broadly ovate to orbicular, rounded, covering the ovary,

lepidote without and within, coriaceous; SEPALS ca. l.5

em long, by 6-8 rom wide, free, mucronulate, coriaceous;

SEPALS ca. l.5 em long by 6-8 rom wide, free, mucronulate,

coriaceous, lepidote without and within; PETALS 2.5-3.0 em

long, white; OVARY l.2-l.4 em long by 8-9 rom wide.

MATERIAL EXAMINED: Asplund 944l (US) epiphytic, be-

tween Tena and Archidona, Provo Napo Pastaza, 19 Oct. 1939.

BRAZIL, COLOMBIA, PERU.
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BROMELIA

Bromelia L., 1753 (Spec. Plant.) p. 285.

Coarse terrestrial plants; leaves with large curved

spines along the margins; inflorescence sessile or scapose,

always compound; sepals free to connate, obtuse to acumi

nate, rarely mucronate; petals usually not having a claw,

united into a tube by the filaments but with margins free,

naked, usually fleshy; stamens included; berry succulent,

large; seeds few to many, flattened, naked.

KEY TO THE ECUADORIAN SPECIES OF BROMELIA

1. Scape present, inflorescence narrowly py-

ramidal, berry ca. 3.5 cm long. • ••

. : 1. Bromelia pinguin.

1. Scape absent, inflorescence sunk into center

of leaf-rosette, berry ca. 8.0 cm long.

: 2. ~romelia plumieri.
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1. BROMELIA PINGUIN L., 1753 (Spec. Plant.) p. 285; Smith,

1957, pp. 262-263.

PLANT ca. 1 m tall by 2 m in diameter or more; LEAVES

1-2 m long, blades 3.5-4.5 em wide, linear, minutely ap

pressed-lepidote beneath, margins with stout teeth to 1.0

em long, apex acuminate, sheath ca. 20 em long by 10 em

wide; SCAPE well developed, ca. 2.0 em in diameter; SCAPE

BRACTS foliaceous, sheaths roseate and subinflated; INFLO

RESCENCE many-flowered, narrowly pyramidal, farinose;

PRIMARY BRACTS like scape-bracts but upper ones with mar

gins entire; BRANCHES to l2-flowered; FLORAL BRACTS 1.0

3.0 em long, linear-subulate from a short broad base;

FLOWERS to 6.0 em long, distinctly pedicellate; SEPALS

1.5-3.0 em long, narrowly triangular, erect, pale; PETALS

ca. 3.0 em long, by ca. 6 rom wide, rose with white margins,

densely white-tomentose at apex; OVARY ca. 2.0 em long,

slenderly ellipsoid; BERRY ca. 3.5 em long, ovoid, strongly

verrucose, acidulous, aromatic.

MATERIAL EXAMINED: Acosta Solis 10673 (US) between

Portoviejo and Manta, Provo Manabf, 20-100 m, 28 July 1945.

COLOMBIA, GUIANA, MEXICO, WEST INDIES.
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2. BROMELIA PLUMIERI (E. Morr.) L. B. Smith, ~967 (Phyto~-

ogia vo~. ~5, no. 3) p. ~73.

Karatas p~umieri E. Morren, ~872 (Be~gic. Hort. vo~.

22) p. ~3~.

Brome~ia karatas L., ~753 (Sp. P~.) p. 285, pro parte.

PLANT ca. 2 m ta~~; LEAVES ~.5-3.0 m ~ong, b~ades 3.0

5.0 cm wide, ~inear, acuminate, dense~y serrate with stout

brown teeth 5-8 rom ~ong, sheaths broad~y triangu~ar, en

tire or somewhat serrate toward sheath, apex dense~y

~epidote with e~ongate coarse dark brown sca~es; SCAPE

~acking; INFLORESCENCE surrounded by cinnabar-red inner

leaves; PRIMARY BRACTS ~ike the inner ~eaves but with

shorter b~ades; FLORAL BRACTS attaining midd~e of sepa~s,

membranaceous, narrow~y ob~anceo~ate, papery, coarse~y

~epidote; FLOWERS 6.0-9.0 cm ~ong; PEDICELS up to 2.0 cm

~ong, stout; SEPALS ca. 3.0 cm ~ong, free, narrowly ~anceo

~ate, erect, coarse~y brown-~epidote; PETALS to 4.0 cm

~ong, g~abrous, f~eshy, rose with white base and margins;

OVARY triangu~ar-prismatic, dense~y brown-~epidote; FRUIT

fusiform, ca. 8.0 cm ~ong by ca. 2.0 cm in diameter.

MATERIAL EXAMINED: Steyermark 54254 (GH) between

Portove~o and Zaruma, Provo E~ Oro, 760-9~5 m, ~ Sept. ~943.

BRAZIL, COLOMBIA, MEXICO, WEST INDIES.
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Genus GREIGIA

Greigia Regel, 1865 (Gartenflora vol. 14) p. 137.

Stemmed or stemless; leaves evenly distributed along

the stem, leaf-blades narrowly triangular, partially or

totally serrate or serrulate; scape lacking; inflorescence

lateral or central, simple or compound, dense; sepals

free or nearly so, mostly sYmmetric; flowers sessile;

petals connate, fleshy, naked; filaments adnate to petals;

anthers narrow, acute, pollen grains large, spherical,

smooth; fruit fleshy.

KEY TO THE ECUADORIAN SPECIES OF GREIGIA

1. Leaf-blades slightly serrulate, more so

toward apex, less so toward sheath, inflo-

rescence having ca. 12 flowers, leaf-sheath

ca. 11 cm long. • : 1. Greigia sodiroana.

1. Leaf-blades conspicuously. serrate, usually

more so toward sheath and less serrate to-

ward apex, inflorescence with flowers nu-

merous, leaf-sheaths 4.0-7.0 cm long.

: 2. Greigia mulfordii.
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1. GREIGIA SODIROANA Nez, 1904 (Bull. Herb. Boiss. series

2, vol. 4) p. 619.

PLANT ca. 40 em tall; LEAVES 60-100 em long, blades

2.5-3.5 cm wide, apex attenuate, margins slightly ser-

rulate, mostly more serrulate toward apex than toward

sheath, sheath ca. 11 em long by 5.0 em wide; INFLORES-

CENCE sessile and lateral, having ca. 12 ~lowers; OUTER

BRACTS ca. 4.0 em long, margins serrulate or nearly entire,

papery, transparent margins otherwise dark castaneous when

dry; FLORAL BRACTS ca. 2.2 em long by ca. 6 rom wide, cari-
", ,.

nate, lepido~~, margins papery and transparent, apex

acute; SEPA~S ca. 2.3 em long, ca. 5 rom wide, acute, cari-

nate; PETALS ca. 3.5 em long, very dark when dry; OVARY

triangular-fusiform.

MATERIAL EXAMINED: Sodiro l7l/1a (B, TYPE; US, Nanegal

valley, Provo pichincha, Oct. 1902; Foster 2609 (US) km 40,

Cuenca-Ona, Provo Azuay, ca. 3660 m, 3 Dec. 1948; Camp

E-4704 (US, GH) terrestrial, 4-6 km north of village of

Sevilla de Oro, "Pinuela," Provo Azuay, 2700-3050 m, 14

Aug. 1945; Camp 4575 (US) terrestrial, 1-8 m north of vil

lage of Sevilla de Oro, Provo Azuay, ca. 2400-2700 m, 27

July - 12 Aug. 1945.
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2. GREIGIA MULFORDII L. B. Smith, 1949 (Contrb. u.S. Nat.

Herb. vol. 29, no. 7) pp. 286-287, fig. 12; Smith, 1957,

p. 260.

FIG. 104

PLANT stemmed, stem 30-150 cm long; LEAVES ca. 80 cm

long, brown-lepidote throughout, concolorous, blades 3.5-

4.0 cm wide, margins conspicuously serrate, usually mo~e so

toward sheath and less serrate toward blade apex, sheaths

4.0-7.0 cm long by 4.5-5.0 cm wide, elliptic; INFLORESCENCE

lateral, several to many per stem, 6.0-7.0 cm long, many-

flowered; OUTER BRACTS 3.5-4.5 cm long, broadly elliptic

with narrowly triangular apices, dark castaneous except

for transparent margins, not nerved, coriaceous, serrulate

toward apices; FLORAL BRACTS ca. 3.0 cm,long, lanceolate,

slightly lepidote, castaneous except for pale margins;

SEPALS ca. 2.1 cm long, subulate-acute, slightly lepidote;

PETALS 3.5 cm long, blades lilac, slightly lepidote within.

MATERIAL EXAMINED: Foster 2610 (US) moist cloud for-

est, dense growth, km 70 Cuenca-Ona, Provo Azuay, ca. 4100
...

m, 3 Dec. 1948; Acosta Solis 11189 (US) "Pifiuela," between

Oya Cachi and Comenia, Provo Pichincha, ca. 3000 m, 27 Oct.

1945.

COLOMBIA.
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Figure 1.--Puya fastuosa, AJG 1103; Figure 2.--puya

parviflora, AJG 1134; Figure 3.--Puya clava-herculis;

Figure 4.--Puya lanata, AJG 1116; Figure 5.--Puya glomeri

fera, AJG 1097; Figure 6.--Puya westii, AJG 1108 •

•
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FIGURES 1-6



Figure 7.--Puya thornasiana, AJG 1130: Figure 8.--Puya

aeguatoria1is, Benoist 3915: Figure 9.--Pitcairnia hetero

phy11a, AJG 1168: Figure 10.--Pitcairnia brevica1ycina, AJG

1137: Figure 11.--pitcairnia sceptrigera, Foster 2646:

Figure 12.--Pitcairnia riparia, AJG 1169.
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FIGURES 7-1 2



Figure 13.--Pitcairnia pavonii, AJG 1169; Figure 14.-

Pitcairnia pungens, AJG 1163. Figure 15.--Tillandsia disticha,

AJG 1125; Figure 16.~-Tillandsia tectorum, AJG 1118; Figure

17.--Tillandsia stenoura var. stenoura, AJG 841; Figure 18.

--Tillandsia stenoura var. qonzalezii, drawing of spike

base of Espinosa E 342. x 3/5.
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Figure 19.--Ti11andsia stenoura var. mauroi, AJG 1112~

Figure 20.--Ti11andsia pyramidata, AJG 1151, note vegeta

tive p1ant1ets on inf1orescence~ Figure 21.--Ti11andsia

fend1eri var.· reducta, AJG 1109~ Figure 22.--Ti11andsia

po1yantha, photograph of herbarium specimen of Sodiro 38 b.

Figure 23.--Ti11andsia demissa, AJG 1154~ Figure 24.-

Ti1landsia buseri var.· nubico1a, Foster 2620.
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FIGURES 19-24



Figure 25.--Tillandsia fosteri, Foster 2625; Figure 26.

--Tillandsia wurdackii, AJG 1148; Figure 27.--Tillandsia

arcuans, photograph of herbarium specimen of Benoist 3917;

Figure 28.--Tillandsia orbicularis, AJG 1110; Figure 29.-

Tillandsia sceptriformis, AJG 851; Figure 30.--Tillandsia

complanata, AJG 1111.

•
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FIG U I E S 2 5-30



Figure 31.--Ti11andsia zamorensis, AJG 842; Figure 32.

--Ti11andsia rubella, AJG 1167; Figure 33.--Ti11andsia

barbeyana, AJG 1098; Figure 34.--Ti11andsia 1atifolia var.

divaricata, AJG 1129; Figure 35.--Ti11andsia gueroensis,

AJG 1102; Figure 36.--Ti11andsia incarnata, AJG 1107.
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FIGURES ·31-36



Figure 37.--Ti11andsia cyanea var. cyanea, AJG 703;

Figure 38.--Ti11andsia cyanea var. e1atior, photograph of

herbarium specimen of Sodiro s.n. in (Quito); Figure 39.-

~i11andsia p1atyrhachis, AJG 1139; Figure 40.--Ti11andsia

strarninea, AJG 1120; Figure 41.--Tillandsi~ strarninea, AJG

1120; Figure 42.--Tillandsia nubis, drawing of flower, 2

petals removed (x 4/3) and sepal (x 3/2) of Naundorff s.n.

•
-.
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FIGURES 31 ·42



Figure 43 a.--Tillandsia acosta solisii, drawing of

leaf (x 1/5) and of sepal (x 1/2) of Teuscher 2275-56;

Figure 43 b.--Tillandsia acosta solisii, drawing of spike

ex 5/6) and floral bracts (x 3/2) of Teuscher 2275-56;

Figure 44.--Tillandsia caerulea, AJG 1119; Figure 45.-

Tillandsia triglochinoides, AJG 1052; Figure 46.--Til-

landsia cornuta, AJG 1064; Figure 47.--Tillandsia recurvata,
•

AJG 833.
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FIGURES 43a - 47



Figure 48.--Ti11andsia usnoides; Figure 49.--Ti11andsia

fraseri, Foster 2596; Figure 50.--Ti11andsia pugiformis,

photograph of portio~ of plant of AJG 1152; Figure 51.-

Ti11andsia sinuosa var. guirozii, drawing of sepal ex 1/3)

of AJG 1~76; Figure 52.--Ti11andsia insu1aris var. insu1aris,

AJG 883; Figure 53.--Ti11andsia insu1aris var. 1ati1amina,

AJG 879.
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Figure 54.--Tillandsia guadripinnata, AJG 1180; Figure

55.--Tillandsia micrantha, AJG 1141; Figure 56.--Tillandsia

gilmartiniae, AJG 799; Figure 57.--Tillandsia riocruexii,

AJG 1138; Figure 58.--Tillandsia tetrantha var. scarlatina,

AJG 1150; Figure 69.--Tillandsia tetrantha var. aurantiaca,

AJG 1132.
"
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FIGURES 54-59



Figure 60.--Ti11andsia mU1tif1or~ var. decipiens, AJG

1050; Figure 61.--Ti11andsia repa1ocarpa, AJG 1080; Figure

62.--Ti11andsia adpressa var. adpressa, AJG 1135; Figure 63.

--Ti11andsia adpressa var. tonduziana, AJG 1133; Figure 64.

--Ti11andsia secunda, AJG 1092; Figure 65.--Ti11andsia

va1enzue1ana, AJG 802.
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Figure 66.--Tillandsia cygnea, AJG 1165;' Figure 67.-

Tillandsia cernua, AJG 1095; Figure 68.--Vriesea espinosae,

AJG 887; Figure 69.--Vriesea hitchcockiana, AJG 1124;

Figure 70.--Vriesea barc1ayana var. minor, AJG 863; Figure

71.--Vriesea teguendamae, AJG 1131.

· .
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FIGURES 66-71



Figure 72.--Vriesea cY1indrica, AJG 1147; Figure 73.--

Vriesea sanguino1enta, AJG 867; Figure'74.--Vriesea capitu1i-

gera, AJG 873; Figure 75.--Guzmania angustifo1ia, AJG 872;

Figure 76.--Guzmania 1ingu1ata, AJG 859; Figure 77.--

Guzmania monostachia, AJG 694.
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Figure 78.--Guzmania fusispica, Naundorff s.n.; Figure

79.--Guzmania fuerstenbergiana, AJG 1063; Figure 80.-

Guzmania me1inonis, AJG 860; Figure 81.--Guzmania conifera,

AJG 1142; Figure 82.--Guzmania devansayana, AJG 836; Figure

83.--Guzmania sanquinea var. sanquinea,·:AJG 861 •

•
..



FIGURES 78·83



Figure 84.--Guzmania sanguinea var. brevipedicellata,

AJG .739; Figure 85.--Guzmania teuscheri, AJG 1179; Figure

86.--Guzmania wittmackii, photograph of herbarium specimen

of Sodiro 48 (Quito); Figure 87.--Guzmania sguarrosa, AJG

852; Figure 88.--Guzmania varieqata, AJG 848; Figure 89.-

Guzmania scherzeriana, AJG 1059.
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Figure 90.--Guzmania patu1a, AJG 766; Figure 91.-

Guzmania merreniana, AJG 1140; Figure 92.--Guzmania

ca1amifo1ia, AJG 844; Figure 93.--Guzmania xanthobractea,

AJG 871; Figure 94.--Guzmania rhonhofiana, AJG 1060; Figure

95.--Guzmania hitchcockiana, AJG 1056.
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FIGURES 90-95



Figure 96.--Aechmea drakeana, AJG 1143; Figure 97.-

Aechmea nudicaulis, AJG 815; Figure 98.--Aechmea involucrata,

Foster 2593; Figure 99.--Aechmea mexicana,AJG 832; Figure

100.--Aechmea pyramidalis, AJG 1055; Figure 101.--Aechmea

andradei, AJG 870.
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Figure 102.--Aechmea 1eucocarpa, AJG 1061~ Figure 103.

--Aechmea angustifo1ia, AJG 1069; Figure 104.--Greigia

mu1fordii, Foster 2610.
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FIGURES 102-104
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LIST OF COMMONLY COLLECTED SITES IN ECUADOR

Altitude
Location (meters) Latitude Longitude Province

A1ausi 2356 2° 12' S 78° 50' W Chimborazo
Ambato 2540 1° 17' S 78° 38' W Tungurahua
Angel, paramos del 3000 0° 41' N 77° 54' W Carchi
Antonio de Cumbe ca. 2000 3° 37' S 80° 13' W Loja
Archidona 600 0° 55' S 77° 48' W Napo
Areni11as 15 3° 33' 'S 80° 05' W E1 Oro
Ayabaca 2715 4° 39' S 79° 44' W Peru
Ayanglle 0 1° 58' S 80° 46' W Guayas
Azogues 2519 2° 44' S 78° 49' W Azuay

Banos 1815 1° 24' S 78° 25' W Tungurahua
Borja 1600 0° 25' S 77° 50' W Napo
Bucay 300 2° 10' S 79° 8' W Guayas

.
Cajanuma 3000 4° 4' S 79° II' W Loja
Caf'iar

~
3104 2° 33' S 78° 56' W cafiar

Cariamanga 1933 4° 21' S 79° 34' W Loja
Catamayo (La Torna) 1238 4° 00' S 79° 21' W Loja
Cayambe 2812 0° 3' N 78° 9' W Pichincha
Cerro Azul, summit 420 2° 6' S 79° 57' W Guayas
Cerro Chi11acocha 3592 3° 29' S 79° 39 1 W Loja «
Cerro Monte Cristi 500 1° 3' S 80° 41' W ManabJ.

. Chiriboga 1680 0° 16' S 78° 44 1 W Pichincha
Chota 1590 0° 3' N 78° 3' W Imbabura
Chuquiribamba 2704 3~ 52' S 79° 27 1 W Loja
Co1onche ca. 200 2° 00' S 80° 41' W Guayas
Cotoco11ao 2784 0° 7 1 N 78° 80' W Pi.chincha
Cqenca .' ·2342· 2° 54 1

• S 78° 58 1 W . Azuay .
..

.0'
Cura'Pc 260.0 3° 6' S 78° 59 1

. W "Azuay oJ:"
\11"

Curnberatza 1930 3° 58' S 78° 52' W Zamora



LIST OF COMMONLY COLLECTED SITES IN ECUADOR (cont'd)

Altitude
Location (meters) Latitude Longitude Province

Dau1e 20 1° 51' S 74° 58' W Guayas
Ducur ca. 1500 2° 29' S 79° 7' W Chimborazo

E1 Tarnbo 2979 2° 30' S 78° 55' W Cafiar
Esmera1das 6 0° 59' N 79° 39' W Esmera1das

Garcia Moreno 1500 0° 16' N 78° 39' W Imbabura
Gua1aceo 2360 2° 54' 5 78° 47' W Azuay
Gua1aquiza 971 3° 25' 5 78° 35' W Zamora
Gua11yabamba 2260 0° 3' 5 78° 20' W Picl)incha
Guaranda 2608 1° 37' 5 79° 00' W Bolivar
Guayaquil 6 2°10' 5 79° 53' W Guayas

,
Hacienda C1ementina 20 1° 40' 5 79° 21' W Los Rios
Huigra 900 2° 18' 5 79° 59' W Chirnborazo

Ibarra 2228 0° 21' N 78° 8' W Imbabura
Ipia1es

..
2921 0° 49' N 77° 38' W Colombia

Jipijapa
,

ca. 500 1° 20' 5 .80° 35' W .Manabi

Lago Cuicocha 1500 0° 19' N 78° 22' W Imbabura
Las De1icias 600 0° 15' 5 79° 15' W Cafiar

.Loja 2064 4° 00' S 79° 12' W Loja

Macara 430 4° 23' 5 79° 57' W Loja
Machala 6 .3°'-16' 5 79° 58' W E1 Oro
Ma1?lc.atus , , .160.0 4° 13' 5, 79° 14' W Loja

1° 52 ' .S ',80° 44' :W'
• . 4..

Mang1ar~1t:o .3 .Guaya~ 0\

Manta' 6 0° 51" ·S 80° 42 ' .W Manab~
+-
0\



LIST OF COMMONLY COLLECTED SITES IN ECUADOR (cont'd)

Altitude
Location (meters) Latitude Longitude Province

--
Mendez 620 2° 43' S 78° 19' W Zamora
Mera 1140 1° 28 1 S 78° 6' W Napo
Montana Corazon, summit 4786 0° 32' S 78° 40' W Pichincha
Montana Pichincha, summit 4784 0° 10' S 78° 36' W Pichincha
Monte Cristi 40 1° 2' S 80° 40' W <ca. Manab1.

Nanega1 500 0° 9' N 78° 48' W Pichincha
Naranja1 30 2° 42' S 79° 38' W Guayas
Nieb1i ca. 3000 0° 2' N 78° 30' W Pichincha
Nieves 2800 3° 21' S 79° 8' W Azuay

ona 2373 3° 32' S 79° 10' W Azuay
Otava10 2556 0° 14' N 78° 16' W Irnbabura

paccha 1500 3° 35' S 79° 42' W E10ro
Palmar 0 2° 2' S 80° 44 1 W Guayas
Papa11acta 3160 0° 23' S 78° 8' W Napo
Pasaje

..
15 3° 21' S 79° 50' W E1 Oro

Pastaza 1043 1° 30' S 78° 3' W Napo
paute 2280 2° 47 1 S 78° 43' W Azuay
pifo 2600 0° 14' S 78° 20 1 W Pichincha
Pi1a16 2486 0° 58' S 79° 2' W Cotopaxi
Porto Ve10 640 3° 43' S 79° 39' W El Oro

.Portoviejo 44 1° 4' S 80° 27' W <Manab1.
Pucapamba 1200 4° 57 1 S 79° 6' W Zamora
Pululahua, crater 3500 0° 4' N 78° 30' W pichincha
Puyo 950 1° 35' S 77° 54' W Napo

Quero . . 2959 . 1'0 23 1 S· 78° 36' W '1'ung~~ahua. . .. • O'i
Quevedo ca: 100 . .1~· .1' S 79° 29' W Los. R1.OS .p-

-..J
Quincnde ca. 100 0° 15' N 79° 24 1 W Esmeraldas
Quito 2870 0° 13' S 78° 30 1 W Piehineha



LIST OF COMMONLY COLLECTED SITES IN ECUADOR (cont'd)

Altitude
Location (meters) Latitude Longitude Province

Riobamba 2754 1° 38' S 78° 40' W Chimborazo
Rumipamba 2500 0° 25' S 78° 25' W Pichincha

Sabani11a 1500 4° 2' S 79° 2' W Zamora
Samborandon ca. ·100 1° 57' S 79° 44' W Guayas
San Lorenzo 5 1° .17' S 78° 57' W Esmera1das
San Lucas 2380 3° 44' S 79° 17' W Loja
San Pablo de Tenta 2500 3° 37' S 79° 17' W Loja
Santa Elena ca. 50 2° 15' S 80° 52' W Guayas
Santa Rosa 12 3° 26' S 79° 58' W E1 Oro
Saraguro 2520 3° 38' S 79° 15' W Loja
Selva Alegre 2500 3° 25' S 79° 22' W Loja
Sevilla de Oro 2500 2° 47' S 78° 40' W Azuay
Shell Mera ca. 1000 1° 30' S 78° 4' W Napo
Sibambe 2419 2° 13' S 78° 5' W Chimborazo
Sigsig 2200 3° 2' S 78° 46' W Azuay

..
Tandapi 2000 0° 25' S 78° 49' W Pichincha
Tena 300 0° 59' S 77° 49' W Napo
Tipococha ca. 2000 2° 24' S 78° 49' W Cafiar
Tinaji11as, paramo ca. 3480 3° 12' S 79° 2' W Azuay
Tu1can 2956 0° 49' N 77° 42' W Carchi
Tumbez 6 3° 34' S 80° 28 1 W E1 Oro

Vi11onaco, summit 2946 4° l' S 79° 16' W Loja

Yaguarcocha ca. 2000 0° 22' N 78° 6' W Imbabura

.Zamora 970 4° 5' ·S 078° 58' ·W Zamora . 0\
Zaruma '1160 3° 41' S 79° 38 i W E1 Orb +-
Zumba 1000 4° 52' S· 79° 8 1 W Zamora 0

oOJ
.1

Zumbi 700 3° 53 1 S 78° 46' W Zamora
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APPENDIX D

NUMERICAL TAXONOMY

DETAILS OF METHODS USED

All analyses in the numerical taxonomy (NT) rest upon

comparisons of pairs of objects as to presence or absence of

attributes. Although the objects (Operational taxonomic

units, or OTUs) may be taxa at any level, in the present

work the OTUs are all individual specimens. For comparisons

of pairs of OTUs, 104 characters were used with each char

acter having two to six states, though usually three. The

characters and character states are listed in TABLE I. An

individual specimen is scored for each character, the score

being recorded on an IBM scoring sheet. From these scoring

sheets, with columns representing character states and rows

being OTUs, IBM data cards were punched and verified. The

format used for the data cards was~ column one through four,
•OTU code number, column five, card number (for my own record),

and three columns for each character starting with column six.

For each OTU verified, four punch cards were necessary plUS
\

a fifth card with the first 17 columns punched.

The program for obtaining estimates of affinity between

OTUs was written by the writer with the help of the program

consultants at the University of Hawaii Computer Center,

based on the paper by Rogers and Fleming (1964). The simi

larity ratio between two OTUs can be expressed by the rela

tionship:
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s· . = MIN (1)
~J

where: S = similarity ratio or index

i & j = OTUs

LM = sum of the matches of

character states

1:N = sum of the number of char-

acter states compared

Let one OTU, ~ .single plant here, be called i and another

plant OTU j. The computer will compare OTU i with OTU j for

a given character. within the same character, states are

mutually exclusive, that is, if an object has one,attribute

of a given character it cannot possibly have any of the other

states of that character. Let us assume that OTU i happens

to have the same state as OTU j for the first character. In

this event one is added to M and one is added to N. If OTU i

and OTU j have different states for the second character,

then nothing is added to M and two is added to N since there

has not been a match in character states and we have just

compared two different character states. In this way positive

matches and negative matches as well are taken into account.

When this process has been carried through for OTUs i and j

for all the characters the sum of M is divided by the sum of

N to yield the similarity ratio between i and j as in equation

1. In turn each possible pair of objects is treated in the

same way for all the characters for which comparisons can be

made. For example, with 20 OTUs the number of distinct
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paired comparisons between OTUs is 190, since number of dif

ferent pairs = n{n-1)/2 where n = number of OTUs.

The computer used for the most part was the IBM 7040,

the IBM 360/44 was also used in part.

The similarity ratio, equation ell, is transposed into

a distance function by the following relationship:

d' . = -log2 s· .
~J ~J

where: dij = the distance between objects i and j

s· . = the similarity ratio for objects i and j
~J

Because the 7040 computer worked with natural logarithms,

-log2Sij is transformed as:

-loge Sij

loge 2

(2)

(3 )

The distance functions for all pairs are stored because the

distance between objects are used through the program.

A value designated as the T value by Rogers and F1eming

(1964) is then calculated:

(4)

where: Hi = the sum of the distance fro~ object ito

all the other objects in the group

Ri == the number of objects which have one or

more attributes he1d in common with

object i

Ti = the index of typicality

For example if Ti were 1ess than Tj this would indicate that
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object i has more in common with a larger number of other

objects than does object j.

Of course, if an OTU in the group were totally unrelated

to the other objects, that is, had no matches in character

states with any other OTUs, then the T value for such an OTU

would be impossible to define since R would equal zero and

one would be attempting to divide by zero. By the same token

if the sum of the matches in the calculation of the similar

ity ratio had for any two OTUs been zero, in equation (1),

then in the transposition to the distance function, equation

(2), one would have been attempting to find the log of zero.

The dij would be infinitely large and thus incapable of being

defined. For these reasons, in the present program, a Fortran

statement is 'included which says that if sum of M equals zero

then let sum of M equal one. The net.result will be that in

such a situation the T value would be the same as the H value,

but still very high.

In addition to the distance function matrix and the T

values described by Rogers and Fleming the following compu

tations were written into the program: numb~r of distance

functions, sum of the distance functions, sum of the squared

distance functions, mean of the distance functions, sum of

squares and the standard deviation. The OTU--OTU relevancy,

i.e. the number of comparisons between each OTU was computed

and printed out. Additionally were computed and printed out

for each of the 104 characters, the number of matches which
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each produced and the character relevance, i.e. the ratio of

the number of times a character was employed to the total

number of times it could have been employed.' Finally computed

and printed out was the ratio of the number of times any given

pair of states of characters did show up in the same OTU to the

number of possible times that they might have, i.e. a measure

of association o~ character states. The program print-out is

found under Figure 1 and a sample of the print-9ut with 63

OTUs being used in the input is found under Figure 2.

Theoretical Aspects of Numerical Taxonomy

Numerical taxonomy makes it possible to establish reason

able limits between taxa. It can quantify the affinities be

tween pairs of OTUs and can group like-taxa together on a

quantified basi~. It also can be used to quantify circum

scriptions that are already erected.

Several assumptions are inherent in an application of

numerical taxonomy (NT) directed towarq quantifying reasonable·

limits for circumscription. First there is the assumption

that the erected groups are valid. Second is the assumption

of the correctness of the uniform taxon co~cept, that is,

that the differences between various species, for example,

are approximately of the same magnitude. Third is the assump

tion that the character set which is used to quantify phe

netic affinities produces a valid estimate of the actual

affinity between OTUs.
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These are three assumptions and are not under test

themselves. They should be kept in mind however, since one

cannot generalize beyond these very assumptions. Phenetic

affinity here designates the closeness or difference between

OTUs that our evaluation of the phenotype indicates. There

is no explicit assumption that this reflects genetic rela

tionship. However, once the phenetic affinities have been

estimated then there is no reason why hypotheses may not be

made concerning the gen~tic relationships and phylogeny of

the OTUs.

Assumption one, .that the erected groups are valid

groups, is always known to be only partly correct, for few

classifications are not subject to some change as more in

formation becomes available. Assumption two, that of the

uniform taxon concept is of course itself rather tenuous and,

in fact, we now accept that often it is not correct, especi

ally when comparing taxa from categori~s high in the hier-

. archy of classification. As to assumption three, character

set validity, no way has yet been found to generalize one's

results in numerical taxonomy beyond the c~aracter set that

is used. If the character set is a valid sample of the enor- .

mous information, content provided by organisms, then one's

results might be generalizeable, but to date it has not been

possible to ascertain the validity of any character set.

Nevertheless with these three assumptions clearly in mind we

can go ahead and quantify taxonomic statements such as:
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"Taxon a) is much closer to taxon b) than it is to c)." If

the statement is based primarily upon taxonomic evaluation

of the phenotypes of the three taxa, as is usually the case,

and certainly is the case with alpha taxonomy, then the quan

tification is one of phenetic affinity.

Having applied NT techniques the taxonomist can then say

something like the following: "Using this set of characters,

I obtain an estimate of the phenetic distance between taxon

a) and taxon b) of 0.50 and between taxon a) and taxon c) of

0.75." However, this sort of quantification becomes perti-

nent only if the taxonomist has at his disposal some esti

mates of phenetic affinities between other OTUs belonging to

the same general taxonomic group.

In order to provide this framework in the context of the

Bromeliaceae and particularly in the context of the Bromeli-

aceae of Ecuador, I have sampled phenetic affinities between

OTUs from established taxa. That is, ~ have randomly-selected'

phenetic distance values which had been computed from compari-

sons of individual predetermined specimens. The comparisons

were made relative to the array of 104 cha~acters listed in

TABLE I. The specimens had been determined by a classical

taxonomist. For example, for the sample of the subfamilial
{

circumscription, random selection was made from the OTUs be-

longing to distinct subfamilies. Five types of circumscrip

tions were sampled, subfamilial, generic, subgeneric, specific

and one subgeneric circumscription of special interest~ the

subgenus Allardtia.



662

The generic circumscription, £Or example, was sampled as

the phenetic distance occurring between specimens belonging

to the same genus but to different subgenera. In the same

way, subgeneric circumscription was sampled as the phenetic

distances occurring between specimens belonging to the same

subgenus but to different species. The mean distance and

the standaJ:d deviation for any given circumscription was

calculated. Tables IIa-e show these data for the five types

of circumscriptions. These samples, therefore, are samples

of an orthodox taxonomist's circumscriptions. In most cases

the taxonomist whose decisions are being quantifi~d is Dr.

Lyman B. Smith. The means and standard deviations for five

kinds of phenetic distances are shown diagramatically in

Figure 3. For example, the generic circumscription shows a

mean distance of 1.703, and standard error of .518 at the

P = .05 level. This tells me that phenetic distances which

hover between 1.185 and 2.221 are likely to be distances

between OTUs belonging to the same genus. For specimens

belonging to the same SUbgenus I can expect the phenetic

distances to hover between .980 and 2.166. 'Now, if I have

two OTUs for which I am trying to determine the relative

circumscriptions, that is, inquiring as to whether they

belong to the same species, to the same subgenus, or to the
;

same genus, then I can compare the phenetic distance between

these two with the distances which I have obtained from

sampling various circumscriptions. Thus, if I found that
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the phenetic distance between OTU a) and OTU b) were 1.19 it

would be likely that I would consider these two as belonging

to different species but to the same subgenus and certainly

to the same genus.

The question arises as to how valid these estimates of

circumscriptions are. ~ght not very different, i.e. larger

phenetic distances, be found if the specimens being compared

were from various geographic 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 evolu

tionary 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, i.e. the phenetic distances be

tween Ecuadorian specimens belonging to this sUbgenus yet

not conspecific is smaller than that found between Ecuadorian

specimens belonging to other subgenera~ This could indicate

that Ecuadorian Allardtia are evolutionarily younger than

say Ecuadorian Pseudo-catopsis or Ecuadorian Tillandsia.

However, before the subgenus Allardtia, as,a whole, could be

rated, 'phenetic distances between specimens of this sUbgenus

from other geographic areas would have to be determined.

The applicability of t~ese samples of phenetic distances for v'

the five types of circumscriptions is justified only for

comparisons with phenetic distances between specimens of

Ecuadorian Bromeliaceae. This is the application of Figure 3.
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The statement was made that pairs of objects were com

pared for every possible character of the character array,

l04 characters here. This brings up the matter of missing

data, or as numerical taxonomists say, no comparisons.

certainly not all l04 characters will be available for com

parisons of every OTU pair. Especially in alpha taxonomy

different characters are often available for different

plants. If the characters can be thought of as dimensions,

then with 60 characters the taxonomist is dealing with 60

different dimensions. A given 60 characters' applied to a

pair of OTUs will generate with the present computer program

a given phenetic distance. ,When another pair of specimens is

,compared, a somewhat different group of characters may be

, found applicable, that is, some dimensions may be different.

The phenetic distance for the second OTU pair will therefore

be based upon a qharacter set somewhat different from that

of the first.

The question of the practical importance of missing

data might be raised. Missing data, though frequently en

countered does not seem to bother unduly many taxonomists

who work in the classical fashion of recognition of patterns

of characters. This is probably true because the good tax

onomist actually has at his disposal an extremely large

number of characters. He may be conscious of only a few of

them. In alpha-numerical taxonomic work, it becomes neces

sary to test whether or not phenetic distances computed from
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somewhat different dimensions (different character sets)

differ significantly.

By utilizing numerical taxonomic techniques we can

discover just how different combinations of characters do

affect phenetic distance. The tests involve the random

selection of several sets of 80 characters from the maximum

possible here, of 104. The same group of OTUs was sUbjected

to the computer program several times, each time with a dif

ferent randomly-selected set of characters. The results are

several sets of distance values, each set being similar, of

course, because they-indicate the phenetic distance for the

same pairs of OTUs, yet not identical, because of the dif

ferences in some of the characters. The question then is,

how different are the phenetic distances computed from dif

ferent sets of characters? Two kinds of tests were made:

one with 8 OTUs, specimens, scored for three sets of 62 to

75 characters; another with a single OTU pair scored for 10

sets of 63 to 68 characters. .In the first type of test,

the analysis of yariance was carried out upon the three means

and variances of the three sets of 28 distance values

(8(7)/2=28). Figure 4 depicts this analysis of variance.

In the second type of test, i.e. 10 distance values for the

same OTU, computed from 10 randomly-selected character sets,

an estimate of the variance in distance values was calculated

and is shown in Figure 5. The F test for significance of

difference between means did not call for rejection of the
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null hypothesis. A test for homogeneity of variance was

made upon these data from the three sets of 28 distance

values. Bartlett's test for homogeneity of variance did

not indicate any heterogeneity, Figure 6. However, it was

thought that perhaps a more realistic test for homogeneity

of variance could be made if rather than comparing mean

squares of 28 distance values, the mean squares of single

pair~ could be compared as they varied with differenct

character sets. As a result of discussing this problem

with David Goodall, University of California at Irvine, he

developed a computer program to do this. Goodall, in order

to have at least one degree of freedom, randomly selected

13, 34 and 52 characters from the maximum of 104. As would

be expected with these small numbers of attributes, signifi

cant differences were found between the sample means.

However, more importantly, the variances between pairs were

not significant. This means that the nonrejection of the

null hypothesis as indicated in the analysis of variance,

Figure 4, still seems to stand. In a practical sense,

therefore, the differences in the phenetic ~istances which

are produced from slightly different randomly selected char

acter sets are small enough to justify comparing phenetic

distance values in this particular work. The point, that,

with only 13, or 34, or even 52 characters, the variance in

distance values is bound to be significant or nearly so,

cannot be minimized. Although statistical sampling techniques
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require one or more degrees of freedom, nevertheless in this

particular case, taking,such small numbers of characters is

not called for, I feel. The approach did enable a test for

the significance of the residual variances, i.e. the variances

of phenetic distance values between pairs.

The results of Goodall's print-out applying Bartlett's

chi square test,of homogeneity of variance between pairs are

summarized in Figure 7. In all cases the chi squared value

does not show significant differences of the variances.

Therefore, I can still feel justified in assuming homogeneity

of variance, i.e. I assume that I am sampling from a single

homogeneous population of characters when randomly selecting

subsets of characters for these tests.

In addition, I have no indication that my sets of 60 or

more characters which I am using to compute phenetic distance

are producing distance values that differ significantly be

cause of differences in characters. Stated more positively,

I therefore feel confident that any phenetic distance which

I find between two OTUs which has been calculated on the

basis of ca. 60 or more characters from amQng the 104 can be

compared to any other likewise computed phenetic distance

value.

An additional but related problem involves the number

of characters used. In the above tests, the character sets

differed in kind but not in number. That is, approximately

the same number of characters were used in computing the
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phenetic distance values. However, occasionally, one may·

wish to compare a distance value which was computed for ex-

ample, from 75 characters with another computed from 55

characters, i.e. 20 fewer characters. It is easy to show

that the range in distance values which accrues to char-

acter sets of 55 characters is larger than the range accru-

ing to character sets of 75 characters. This is obvious

because randomly selected sets of 55 out of 104 will have a

potential for greater difference in characters than will

randomly selected sets of 75 characters.

The greater potential for difference is on two counts.

First, the number of different character sets, irregardless

of how different anyone set is from another set, is greater

with 55 out of 104 than with 75 out of 104. This is a re-

flection of the binomial distribution and is summarized by

the equation for calculating the number of different combi-

nations. C (n,x) is n~/x~ (n-x) ~ Thus, exactly 52 characters.•
out of 104 in a random selection exercise produces the maxi-

mum possible number of different character sets. The number

of different character sets falls off as on~ goes to either

side of 52.

However, this concerns only the number of different sets

possible and not the potential degree of difference between

sets. For example, if set a) differs from set b) in a single

character it is a different character set. certainly of

great importance to the numerical taxonomic analysis is the
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amount of difference in character sets, specifically, how

many characters are different.

In the random selection techni.que, two completely dif

ferent character sets are only possible with one half or

less than one half of the total number of characters.

Theoretically, a random selection of 52 characters from 104

could produce two totally different sets, though this is

unlikely. 'rhe fewer the number of characters selected the

greater the chances for the sets to differ in more characters.

Therefore, it would appear to be inappropriate to compare

phenetic distance estimates which are based upon very dif

ferent numbers of characters. Any point estimate based

upon 60 characters, for example is likely to be "wilder"

than an estimate from 80 characters. Figure 8 shows the

plot of standard deviation against number of characters for

20, 30, 40, 50 and 65 characters of 28 distance values.

'rhere is a way out of this dilemma~ By empirically

testing the effect upon phenetic distance of different num

bers of characters it has been found possible to convert

the standard deviations to obtain expected ~tandard devia

tions. 'rhus any given point estimate of phenetic distance

from say 80 characters will fall somewhere within an ap

propriate range. By suitable conversions which are explained

below, an estimate of the expected variance that would be

found were 60 characters used rather than 80 can be calCUlated.
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Interconversion of Standard Deviations of Mean Distance

Values Computed from Sets of characters with Different

Numbers of Characters

There are two steps involved in the interconversion of

standard deviations computed from sets having different num

bers of characters" The first step is involved with equili

brating the standard deviation for the different numbers of

sets which are possible. The numbers of different sets

(without taking into account the degree of difference between

sets) can be calculated by applying the binomial distribution,

C n~/x~(n-1)~, where n is the total number of attributes from

which random selection is made and x is the sample set number.

For example, randomly selecting 50 characters from 100 char

acters produces the maximum possible number of different

character sets. Since this is a binomial distribution, the

number of possible different sets with 60 out of 100 is the

same as with 40 out of 100; the number ,of possible different

sets with 30 out of 100 is the same as with 70 out of 100,

etc. Converting standard deviations computed from 80 char

acters to 30 and vice versa therefore, in this first step is

the same as converting 70 and 80 or 20 and 30.

Recourse to Figure 9, a graph of the binomial distribu

tion plotted on semi-log paper with the absicissa being the

number of characters, and the leg axis, the distance conver

sion, enables one to convert standard deviation computed

from one number of attributes to the expected standard



deviation for any other number of attributes. For example,

one OTU pair and 10 sets of 80 characters, the SD of the

mean distance was computed as 0.064, while with 30 characters

the SD was 0.304. Now if one had just the 0.304 value, that

is SD of the mean distance using 30 characters then the first

step of conversion 'to that for 80 would be to look up on the

graph 80 character, Figure 9, and read off 3.5: at 30 char

acters read off 5.4. The difference between 5.4 and 3.5 is

1.9. This number, 1.9, is the conversion factor the recip

rocal of which is mUltiplied by the SD for 30 characters to

obtain an expected value for the standard deviation of dis

tance values for 80 characters. Conversely, actual SD for

80 characters is converted to predicted SD for 30 characters

by multiplying the actual SD by 1.9.

The foregoing is just the first step. From the expected

values obtained in the first step, one can then obtain a

predicted value for SD by applying ste~ two conversion which

takes into account the potential number of different char

acters in different randomly selected sets. Continuing with

the above example, to convert the SD observ~d for 30 char

acters to that for 80 characters one takes 3/8 of the observed

SD which has been converted by step 1) or conversely to con

vert from SD observed for 80 characters to that for 30 one

takes 8/3 of the converted observed SD. TABLE III shows a

comparison of actual standard deviations and predicted values.

There is fairly close agreement. It should be noted that
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best agreement is obtained by utilizing in step 2, the actual

number of characters applied in the computation of distances

rather than the number of characters randomly selected. It

is to be remembered that missing data is always possible and

not al~ characters are applicable for every comparison.

To summarize, I have found that it is possible and help

ful to quantify concepts of phenetic relationships and taxon-

omic circumscription. I realize that this can be done only

if one is willing to make certain assumptions. In addition,

realizing that missing data is a frequent occurrence in alpha

taxonomic work I have. tried to evaluate its effect upon my

estimates of phenetic affinities. I find that in the context

of the Bromeliaceae of Ecuador and with my particular 104

characters, its effect is negligible. I have had to recognize

that comparisons of phenetic affinities obtain~d from char-

acter sets which differed considerably as to number of char-

acters could be misleading. Therefore I have empirically•
obtained estimates of how the variance is affected by change

in number of characters. Keeping in mind my own assumptions

and keeping in mind these results I have ut~lized point

estimates of phenetic affinities in order to aid in difficult

taxonomic decisions.

Although it would be nearly impossible to out\ine com

pletely just how these point estimates of phenetic distance

have be~n helpful in every case, two examples will be given

for illustrative purposes.·
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Numerical Phenetic Results Applied to a Port~on of the Genus

Tillandsia subgenus Allardtia, and to T. insularis

Within the somewhat difficult subgenus Allardtia, one

group of species has constantly been a source of trouble.

Smith (1963, Phytol. 9(4): .255) says, "It becomes increas

ingly difficult and dangerous to describe novelties from the

complicated maze of Tillandsia subgenus Allardtia that centers

on the northern and central Andes."

Six specimens of Tillandsia sUbgenus·Allardtia were

particularly difficult to place. Using classical methods

it seemed to me that "two belonged to the typical variety of

T. fendleri, one to a new variety, one to a new species and

the others to T. stenoura Harms. In fact, this is much the

way that the first draft of the keys to the species was

written. Nevertheless there was doubt in my mind. Because

of this doubt the specimens were scored for NT analysis and

submitted along with others to the computer program for ob

taining phenetic distance values.

Phenetic distance values were· determined between all

possible pairs of the six specimens and adqitionally for two

other specimens belonging also in the subgenus Allardtia,

but quite distinct from any of the six. Contrary to the

original allocation of specimens, the numerical phenetic

analysis indicated the following: the six questionable speci

mens rather than being divided up into different species were

all found to be suitably close for circumscription within the
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same species, ~. stenoura Harms. This was indicated because

the mean distance between any of the six was 0.93 based upon

numbers of characters varying from 45 to 60. The range in ,

distance values was 0.50. For orientation purposes see

Figure 3. These distance values were compared with distance

values obtained using specimens which were undoubtedly dis

tinct species. With these values in mind, I felt justified

in the interest of consistency within the SUbgenus to cir

cumscribe all six specimens within one species. Paired

comparisons of the six specimens in question with specimens

of the two species in the same genus, produced phenetic dis

tance values of 1.05 to 1.60, with a mean of 1.27, based

upon 45-60 characters. Had I allocated the six specimens as

originally planned, I would not have been consistent with

the treatment of the bulk of the subgenus Allardtia.

To reiterate: the six specimens in question were found

to be interrelated with a mean distanc~ of 0.93, range of 0.5.'

However, the mean phenetic distance between these six speci

mens and the specimens from two other species in the same

subgenus was 1.27, range of 0.55. The phe~etic distances

observed among the six specimens were most similar to phe

netic distances that I have observed between specimens

classically allocated to the same species.

As a result of these numerical phenetic analyses which

showed relatively close phenetic distance within the six, I

have circumscribed the six questionable specimens all within
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the same species, ~. stenoura Harms, and within three dis

tinct varieties of this species.

Another illustration of how quantification of the phe

netic affinities has proved helpful is provided by some

specimens of Tillandsia insularis subgenus Pseudo-Catopsis,

from the Galapagos Islands.

Collections were made from two aggregations of ~.

insularis from the island of Santa Cruz in the Galapagos

Islands. Five specimens were collected from an area known

as El Occidente, nine were collected from the area called

Bella Vista. From observations of these and observations of

many others in the field it seemed to me that these might be

distinct varieties. However, I was reluctant to so circum

scribe them since collections from some other islands did

not seem to be worthy of distinct varietal status. The

others seem to be very close to the specimens collected and

observed growing near Bella Vista. The~efore specimens of

T. insularis were scored for numerical phenetic analysis.

In all cases it was possible to score them at least for 63

characters. The Bella Vista group after su~mission to the

program and the generation of the 9(8)/2, or 36 phenetic

distance. values showed a mean distance value of 0.635.

Comparison of the five specimens from the El Occidente

yielded a mean of 0.575. Comparison of Bella Vista speci

mens with those from El Occidente yielded a mean of,O.836.

These data were tested for homogeneity of variance



676

. and the null hypothesis could not be rejected. The signifi

cance of the difference between the two means was then

tested. The difference was significant at a probability

level of P = .01. As a result I described the specimens

from El Occidente as a new variety. Follo~ing this NT work

I reviewed the specimens once more as well as additional

specimens collected by others from several islands and was

able to find consistently five character differences between

populations.
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TABLE I

List of Characters and Their States Used in an

Alpha-Numerical Taxonomic Study of Ecuadorian Brome1iaceae

Character

1. plant height (G) 101 102 103 104 105 lOG
1-10cm. 11-30cm. 31-50cm. 51-75cm. 7G-150cm. 151cm. & over

2. plant width (G) 107 108 109 110 III 112
1-10cm. 11-30cm. 31-50cm. 51-75cm. 7G-150cm. 151cm. & over

3. rosette shape (4) 113 114 115 11G
campanu- spreading bulbous long erect
late erect

4. distance from 117 118 119 120
ground (4) on ground up to 4-10m. more than

3.9m. 10m•

5. altitude above 121 .. 122 123 124 125 12G
sea level (G) 0-50m. 51-300m. 30l-500m. 50l-1500m. 1500-2500m. 2GOO-3000m.

G. plant community 128 129 130
moisture level (3) xero- meso- hydro-

7. geographic 131 132 133 134 135 13G
location (G) insular moist NW dry coast moist Andean E1 Oriente

ElOra

8. leaf length 138 139 140 141 142 143 more
(mature) (G) 10.1-30cm. 31-50cm. 51-75cm. 7G-100cm. 1-1. Sm. than 1.5m. 0'\

-..J
to



TABLE I (Cont'd)

155 eoriaceous and/or involute through
much of blade

144 erect 145 spread- 146
to spread- to reflexed reflexed
ing

9. leaf habit (3)

10. leaf blade
width (mature)
(6)

11. leaf texture' (3)

12. leaf sheath
angle with
blade (5)

147 148
to 2mrn. 3-10mrn.

153 soft 154 hard
(flat) at apex

156 157
0-5° 6-10°

149
11-25mrn.

158
11-15°

150
2.6-4cm.

159
16-25°

151
4.l-10em.

160
26° & over

152
over 10em.

162 obovate 163
or elliptic oblong

13. leaf sheath
shape (4)

14. blade shape (4)

15. rosette's
outer leaves (3)

161
ovate

165
1ingulate

169 dis
tinctly
shorter,
wider

166 broad
triangular

"170 not
distinct

164
linear

167 narrow 168 linear
triangular (20:1 or more)

171 not
evident, die
early

16. leaf color (6) 172 same I 173 hori
gray gn. . zontal
throughout striped

174 partly 175 red 176 spotted 177 same bright
red throughout or striped or deep gn.

purple throughout

17. leaf blade apex
(mature) (5)

178
obtuse

179
acute

180
apiculate

181 081
acuminate- caudate
attenuate filiform 0\

""\0



TABLE I (Cont I d)

18. leaf margin (3) 182 armed 183 armed, 184 not at
conspicu- but incon- all armed
ously spicuously

19. leaf sheath 185 over- 186 light 187 dark 188 concolorous
color (4) of purple brown reddish with blade

and/or red brown

20. plant stemmed? 189 not 190 short 191 long
(3) stemmed stemmed stemmed·

21. primary bract 192 193 194 195
length in rela- much 1/3 to 1/2 more than much
tion to branch shorter branch 1/2 to longer
length (4) length same

22. inflorescence 196 197 198 tri-
compounding (3) simple bipinnate and more pinnate

23. inflorescence 199 200 201 202 203
length (5) to 10cm. • ll-30cm. 3l-50cm. 50-l00cm. 101 and more

24. inflorescence . .204 205 206 207
habit (4) erect slightly nodding completely

bent to reflexed hanging

25. inflorescence 208 209 210 211 212
diameter (5) to 2.0cm. 2.l-l0cm. ll-25cm. 26-50cm. 5land over

26. inflorescence 502 503 504
surface (3) glabrous lepidote, strongly,

to sub- but obviously 0'

glabrous moderate lepidote 00
0



27. disposition of
flowers on
spikes (3)

TABLE I (Cont'd)

213 dis- 214 polys- 215
tichous tichous secund

28. inflorescence
shape (6)

216 cy
lindrical

217 pyra
midical

218
globose

219 220
ellipsoid flabellate

221
non descript

29. distance between 222
flowers (6) to 2mm.

223
3-5mm.

224
6-l0mm.

225226
11-15mm. l6-25mm.

227
26- more

30. scape length not 228 not
including inflo- visible
rescence (5)

31. scape diameter (3) 233
to 3mm.

229
to 10cm.

234
4-l0mm.

230 231 232 more
10-30cm. 31-75cm. than 75cm.

235 more
than 10mm.

32. scape bract
length (6)

236
to lcm.

237
1.1-4cm.

238 239
4.l-l0cm. ll-18cm.

240 241 more
l8.1-32cm. than 32cm.

33. scape bract
width (5)

242
to lcm.

.. 243 244
l.1-1.5cm. 1.6-3cm.

245
3.1-9cm.

246 more
than 9cm.

34. scape bract
habit (4)

247 strict 248 mostly
throughout erect

249 spread- 250
ing at reflexed
least at
apex

35. scape bract
color (4)

251 green 252 gn.
throughout apex, red

base

253 red
apex, gn.
base

254 red or
purple throughout
or orange throughout

0\
00
~



TABLE I (Cont'd)

36. degree of over
lapping of
scape bracts (4)

260 261 . 262 263
2.l-l0cm. lO.l-20cm. 20.l-50cm. 5l-l00cm.

255
imbricate
above
only

37. spike or branch 259
length (6) to 2cm.
if branches present
use branch length

256
totally
imbricate

257
imbricate
below
only

258
remote
throughout

264 more
than lOOcm.

38. spike width (5)
(NOT branch)

39. spike rhachis,
undulate or
straight (3)

40. spike habit (5)

265
to 5mm.

270
straight

274
erect
(strict)

266
6-l0mm.

271
sharply

275
ascending

267
l.1-5cm.

272
sinuous

276
erect to
spreading

268 269 more
5.l-l0cm. than 10cm.

273

277 278
spreading reflexed
reflexed

41. length of
sterile portion
of spike (5)

42. primary bract
length (5)

279 280 281 282 283 more
minimal 4-20mm. 2.l-6cm. 6.l-20cm. than 20cm.

284 285 286 287 288 more than
to 0.5cm. 0.6-2.5cm. 2.6-l5Gm. l6-·30cm. 30cm.

43. primary bract
width (5)

289 290 291 292
to 0.5cm. 0.6-l.5cm. l.6-2.5cm. 2.6-4cm.

293
4.l-8cm.

0\
0:>
IV
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44. primary bract, 294 295 296 not
keel (3) strongly partially at all

carinate keeled keeled

45. primary bract 297 298 299 300 301
habit (5) erect ascending spreading spreading reflexed

reflexed

46. distance between 302 less 303 304 more
primary bracts (3) than 1/2 1/2 to than 1 bract

bract same length
length

47. rhachis color (4) 305 white, 306 307 308 309
yellow- green red purple
neutral overtones

48. spike rhachis 310 311 rec- 312 ex- 313 strongly
outline (4) terete tangular cavated flattened

49. primary bract 314 all .. 315 green 316 red or 317 all 318 319
color (6) green apex, red yellow red yellow other

or yellow apex, gn.
base base

50. primary bract 320 321 322 323 324
apex (5) obtuse acute apiculate acuminate- caudate

& cuspidate attenuate

51. floral bract 325 326 327 328 329 more
length (5) to 5nun. 0.6-1. 2cm. 1.3-2cm. 2.l-4cm. than 4cm.

0\
co
VI
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52. floral bract 330 331 332 333 334 more
width (5) to 5mm. 0.6-1. 2cm. 1. 3-2cm. '2:T-4cm. than 4cm.

53. floral bract 335 cori- 3:36 337 fleshy,
texture (3) aceous papery thick

54. floral bract 338 339 340 ovate- 341 tri- 342 343 other,
shape (6) ovate elliptic elliptic angular obovate e.g. sides

straight

55. floral bract 344 obtuse 345 346 347 acuminate-
apex (4) or mucro- acute apiculate attenuate to

nate & cuspidate caudate

56. floral bract 348 all 349 green 350 red 351 all 352 353
color (6) green apex, red apex, gn. red or all yellm'l other

base base purple

57. floral bract 354 355 356 not
nerved? (3) obviously obscurely nerved

nerved .. nerved at all

58. floral bract 357 358 359
margins (3) entire obviously slightly

serrate serrulate

59. floral bract 360 floral 361 same 362 floral
relation to bract length bract
primary bract (3) shorter (less than longer

3mm. diff.)

60. petals (3) 363 totally 364 scales 365 scales
C1'without present, not very obviously (X)

scales obvious present ~
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61. union of
petals (3)

366 367
strongly obviously
ag~utinatedseparate

368 ostensibly
(nearly) joined
but easily
separable

62. petal length (5) 369
to 5rnrn.

370
.6-1.5cm.

371 372 373 3.6cm.
1.6-2.2cm. 2.3-3.5cm. and more

63. petal shape (3) 374 lorate 375
or linear lobed

376 slightly
lobed

64. petal width,
widest part (4)

377
to 5rnrn.

378 379 380 more
0.6-l.0cm. 1.1-1.5cm. than 1.5cm.

65. petal lobe· 381
(fresh) color (7) white

382
yellow

383 red·or 384
orange violet

385
pink

386
green

66. sepal length (5) 388
to 5rnrn.

389 390
.6-1. 2cm. 1. 3-2cm.

391
2.l-3cm.

392 3.l-4cm.
or more

67. union of
sepals (3)

68. sepals, carinate
? (3)

69. sepal width (6)

393 .
equally
free

396
strongly
carinate

399
to 2rnrn.

.. 394
equally
connate

397
slightly
carinate

400
•3-.5cm.

395 connate
posteriorly
(1/3 or more)

398 not
at all
carinate

401 402 403 404 more
.6-l.0cm. 1.1-1.5cm. 1.6-2.5cm. than 2.5cm.

70. sepal apex (4) 405
obtuse

406
acute

407 apicu- 408 acuminate
late or attenuate
mucronate

~
ex>
\n
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71. sepal texture (3) 409 papery 410 somewhat 411 thick
and/or coriaceous & fleshy
transparent

72. sepal shape (4) 412 413 obo- 414 415
ovate vate or elliptic other

aSYmmetric

73. sepal color (5) 416 green- !1l green 418 red 419 420
gn. yellow apex, red apex, gn. red other

base base

74. sepal outer 421 422 423 424
surface (4) glabrous 1epidote densely, densely

loosely appressed
1epidote lepidote

75. ovary length (5) 425 426 427 428 429 more
to 2mm. 3-6mm. 7-l5mm. 16-25mm. than 2.5cm.

76. ovary width (5) 430 .. 431 432 433 434 more
to 2mm. 3-5mm. 6-9mm. 1-1. Scm. than 1. Scm.
-

77. style, relation 435 2X 436 about 437 less than
to ovary (3)" or more same 1 ovary length

78. stamens, reIa- 438 ex- 505 same 506 much
tion to petals (3) ceeding length shorter

petals

79. filaments (3) 439 440 incon- 441 much
straight spicuously plicate 0\

folded
0)
0\
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80. fruit type (3) 442 443 444 dry
capsule fleshy indehiscent

81. fruit length (3) 445 ·446 447 599 more
to 10mm. 11-20mm. 2.1-4.0cm. than 4.0cm.

82. seeds (4) 448 p1u- 449 white 450
roose, apical plumose, winged
attach. basal attach.

451
caudate

600 brown
plumose,
basal attach.

83. abundancy of other 452
bromel. species at very
collection site abundant
~)

453
moderately
common

454 455
occasional rare

84. abundancy of
specimens of
same species (4)

456 457
very moderate
abundant

458 459
occasional rare

85. amount of tank
water (3)

460 none
to trace,
scarcely
pours

461 ca.
~ 1/2 full

462 more than
I72 full

86. distance from
humans (3)

87. monoecious
dioecious (3 )

463 on 464 near
cultivated humans not
fanca in sight of

466 467
monoecious dioecious
& bisexual

465 very
distant

468
monoecious
& unisexual

0\
00
'J
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88. scales, density
on leaf (4)

469 less
than 6 per
linear nun.

479 6-9 per
linear nun.

471 10 scales
or more per
linear nun.

472
absent

89. scales or leaf,
degree of ap- .
pressedness (3)

473 474
appressed, obvious
not obvious but still
to naked eye appressed

475
loose,
obvious, ego
f1occulous

90. plants, grouped
or no (3)

91. ovary, superior?
(3)

476 in
dividual

479
superior

477
several

480
inferior

478 large
groups, 10 or more

481 superior
inferior

92. ants (3) 482 483 484
living and signs of ac- no signs of
conspicuous tivity only

93. stomata, leaf
surface, b1ade
sheath transi
tion (3)

485 ca. 120 486 conunon,
micra apart 200-350
conspicuous micra apart
longi. rows

487 unconunon
360 micra or
more apart

94. stomata shape,
surface view (3)

95. trichomes, number
of layers (5)

488 round
width
length
ratio,
.834-1.166

491 ap
parently
1,3

489 narrow
elliptic,
.495-.833
ratio

492
1,2,&4

490 other

493
1,2,3,& 5
or more

494 495
no-trichomes asyn~etrica1
seen organization

0\
())
())
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96. leaf thickness 496 ca. 497 ca. 498 .75mm.
at blade-sheath •25nun. .50nun• and more
transition (3)

97. silica bodies per 499 500 501
opidermal cell 1/cell sev.eral/cell nc.me

98. sterile bracts 510 511 512 5 or
on spike or 0 1-4 more
branch (3)

99. floral bracts (2) 513 bi- 514 not
carinate bicarinate

100. basal sterile 515 single 516 not 517 wide
floral bract (3) keeled keeled double keeled

101. number of 518 519 520 521 25
flowers/spike (4) 6 7-15 16-24 and more

102. floral bract inner 522 glabrous 523
surface (2) or subgla- 1epidote

brous

103. sterile bracts 525 526
inner surface (2) glabrous lepidote

....

104. sepals inner 528 529 slightly 530 strongly
surface (3) glabrous lepidote lepidote

0'\
co
\D
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Aechmea and specimens of species belonging to another sUbfamily.

D' . X2J..J

2.733 7.469
1.988 3.952
1.904 3.625
2.363 5.584
2.136 4.562

X) 22.459 6.047 ( = 35,787.04
2.322 5.392
2.445 5.978 C = 35,787.04
2.109 4.448
2.131 4.541 C = 131.032
2.322 5.392
2.342 5.485 ss = 132.427-131.032
2.227 4.960
2.647 7.007 ss = 1.395
2.323 5.397

s21.969 3.877 = 1.395/26.
2.012 4.048

s22.230 4.972 = .054
2.042 4.170
2.107 4.443 s = .234
2.207 4.871
1.904 3.626
2.349 5.518
2.322 5.392
2.102 4.418
1.685 2.839
2.101 4.414

X = 59.48 X2 = 132.427

n = 27 x = 2.203 at P=.05 :: (.234) 2.056

x = 2.203 + .481

:x = 1.722 - 2.684

TABLE IIa. Sample of phenetic distance (Dij) within same

family circumscription and two different subfamilies, Til

landsioideae and Bromelioideae. One subfamily, Brome1ioideae,

represented by a single OTU, AJG 1066, Aechmea angustifo1ia.

All phenetic distances obtained with 60 or more characters

applied to OTUs which are individual specimens.



TABLE lIb

Vriesea species: Guzmania species:

OTU OTU
code no. D' . x2 code no. D· . X2

~J ~J

1121 ·867 1.682 2.829 1171 862 1.609 "2.589
1121 193 1.379 1.902 1171 871 1.493 2.229
1121 2000 1.323 1. 750 862 871 1. 709 2.921
1121 1131 1.500 2.250 660 869 1.901 3.614
1121 873 1.386 1.921 862 869 1.550 2.403

867 193 1.170 1.369 862 1060 1.471 2.164
867 2000 1.898 3.602 859 869 2.039 4.158
867 1124 1.609 2.589 859 1060 1.688 2.849
867 1131 1.856 2.444 852 869 1.816 3.298
867 873 1.489 2.217 852 1060 1.459 2.129
193 2000 1.766 3.119 861 869 2.209 4.880
193 1124 1.322 1. 748 861 1060 1. 731 3.000
193 1131 1.650 2.723 1171 869 1.919 3.682
193 873 1.451 2.105 1171 1060 1.848 3.415

2000 1124 1.469 2.. 158 862 860 1.263 1.595
2000 873 1.895 3.591 859 862 1.531 2.344
1124 1131 1.732 2.999 852 860 1. 791 3.208
1124 873 1:379 1.902 852 862 1. 644 .,_ 2. 703
1131 873 1.489 2.217 861 862 1. 704 2.904
113J.. 2000 1.051 1.105 1171 860 1.893 3.583

1171 862 . 1.661 2.759
n = 20 X = 30.496 x2 = 46.540 1056 861 2.046 4.186

1056 862 1.585 2.521
X = 1.525 1056 1171 1.900 3.610

860 1060 1.550 2.403

n = 25 X = 43.010 x2 = 75.138 0\
\0

X= 1.720
p



TABLE lIb (Contrd)

X2D· .
J.)no.

Subgenera Ti11andsia,
Phytarhiza with Pseudo-catopsis:

OTU
codeX2D· .

1.)

Subgenera
Pseudo-Catopsis with A11ardtia:

OW
code no.

799 64 1.585 2.512 37 162 2.420 5.856
799 65 1.618 2.619 37 1165 1.775 3.151
799 69 1.692 2.863 162 1165 1.647 2.713
799 1148 1.495 2.235 162 1050 1. 766 3.119
799 1158 1.525 2.326 162 853 1.829 3.345
799 1167 1.585 2.512 37 1050 2.054 4.219
799 2144 1.474 2.173 37 853 2.266 5.135
799 131 1.864 3.474 1165 853 1.477 2.182
843 131 2.218 4.919 1165 1050 1.819 3.309
843 212 2.439 5.949 1165 853 2.132 4.545
843 841 1.976 3.905
843 711 2.030 4.121 n = 10,rX = 19.185 ~X2 = 37.574
843 740 2.091 4.}72 -
853 131 1.724 2.972 X = 1.919
853 212 2.322 5.392
853 841 1.~73 1.885
853 711 1.524 2.323
853 740 1.535 2.357
853 64 1.354 1.833
853 65 1.675 2.806
853 69 1.648 2.716

n = 21 ~X = 36. 747 ~X2 = 66.264
-
X = 1. 750 0\

~
N



TABLE lIb (Conti d)

= 16,754.196

sum of squares = 225.516-220.450

sum of squares = 5.066

s2 = 5.066/75

• s2 = .068

s = .26

46.540
66.264
75.138

( X2)
37.574

= 225.516

( X) 2 = 16,754.196

C = 16,754.196/76

C = 220.450

At P=.05:

30.496
36.747
43.010
19.185

(X) = 129.438

n = 76

X = 1. 703

( X)2 = (129.438)2

( X) 2

- +. ( )X = 1.703 _ .26 1.991 - +X = 1.703 _ .518 X = 1.185 - 2.221

TABLE lIb continued. Summation of sampl: of phenetic distances for within same

genus but with different subgeneric circumscription. Represented are Vriesea, Guzmania,

Pseudo Catopsis X Allardtia (subgenera of Tillandsia) and Tillandsia and Pseudo catopsis

(subgenera of Tillandsia). All phenetic distances obtained with 60 or more charact~rs

applied to OTUs which are individual specimens. 0\
\0
\II



TABLE lIe

Subgenus psuedo-Catopsis species: n = 25 X = 38.211 x2 = 59.773OTU
x2code no. D' .

X = 1.5281.J
1180 1050 1.541 2.375
1180 853 1.631 2.660
1180 1141 0.924 0.854 Subgenus Ti11andsia
1180 101 1.505 2.265 OTU
1180 102 1.406 1.977 code no. Dij X2
1180 877 1.420 2.016 37 162 2.420 5.856
1180 930 1.801 3.244 37 1165 1. 775 3.151
1180 880 1.368 1.871 162 1165 1.647 2.713
1050 853 1. 779 3.165
1050 1141 1.724 2.972 n = 3 X = 5.842 X2 = 11. 720
1050 101 1.350 1.823
1050 102 1.308 1.711
1050 877 1.309 1. 713 (X) = 44.053 ( X)2 = 1,940.667
1050 930 1.533 2.350 ( x2) = 71.493 C = 1,940.667/28
1050 880 1.373 1.885 = 28 C = 69.309

853 1141 1.639 2.686
853 101 1.474 2.173 ss = 71.493-69.309
853 102 1.584 2.509 ss = 2.184
853 877 1.437 2.065 s2 = 2.184/27 = .081
853 930 2.227 4.960 s = .289
809 799 1.453 2.111
809 843 1.437 2.065

at P=.05809 853 1.585 2.512
809 883 1.609 2.589 X = 1.573 ~ .289(2.052) = 1.573 ± .593
809 1080 1. 795 3.222 X = .980 - 2.166

TABLE lIe. Summation of sample of phenetic distances for within the same subgenus

but with different species. All phenetic distances obtained with 60 or more characters

applied to OTUs which are individual specimens.

0'\
~
.t::>o



'l'ABI.JE lId

Ti11andsia subgenus A11ardtia species:

OTU
code no. D' . x2

-~

64 65 0.816 0.665
64 69 0.782 0.612
64 72 0.748 0.560 .
64 1148 0.953 0.908
64 1158 1.232 1.518

«(X) 2. =64 1167 1.126 1.268 831.688
64 2144 0.883 0.780
64 131 0.985 0.970 C == 831.688/29
65 131 0.984 0.968
65 69 0.828 0.686' e == 28.679
65 72 1.015 1.030
65 1148 0.955 0.912 sum of squares == 29.734-28.679
65 1158 1.415 2.002
65 1167 1.203 1.447 S5 == 1.055
65 2144 1.124 1.263
69 72 0.911 0.830 52 == 1.055/28
69 1148 0.811 0.658
69 1158 1.292 1.669 52 == 0.037
69 1167 1.280 1.638
69 21'14 1.233 1.520 5 - 0.193
72 131 1.192 1.421
69 131 0.911 0.830
72 . 1148 0.716 0.513
72 1158 0.726 0.527 '.

72 1167 0.791 0.626
72 2144 0.841 0.707

131 212 0.986 0.972
131 213 0.930 0.865

0'1131 1167 1.170 1.369 \.0
U1



TABLE lId (Cont'd)

n = 29 ~X = 28.839 ..rx2 = 29.734

x = 0.994'

- +at P=.05 X = .994 - (2.04) .061

- +
X = .994 - .124

-X = •870 - 1.118.

TABLE lId. Summation of sample of phenetic distances for different species

within the subgenus Allardtia circumscription. All phenetic distances obtained

with 60 or more characters applied to OTUs which are individual specimens.
0\
\0
0\



TABLE lIe

Individuals of same species:

OTU
code no. D' . X2

~J

1167 1158 0.889 0.790
1158 2144 1.049 1.100
1167 2144 0.968 0.937

(. X) 271 70 0.434 0.188 = 442.345
1111 61 0.606 0.367
1111 62 0.617 0.381 C = 442.345/28
1111 181 0.775 0.601
1111 769 1.174 1.378 C = 15.798
1111 644 1.019 1.038
1111 12 0.620 0.384 sum of squares = 16.873 - 15.798
1111 798 0.674 0.454

32 61 0.431 0.186 ss = 1.075
32 181 0.617 0.381

s232 769 0.922 0.850 = 1. 075/27
32 644 0.751 0.564

s232 12 0.334 0.112 = .039
32 798 0.617 0.381

6003 228 0.752 0·.566 s = .198
1121 1124 0.767 0.588

875 190 0-.542 0.294
932 930 0.908 0.824 .198 = .245 (Snedecor TABLE 2.2.2)
212 6001 0.773 0.598 r

1133 1173 0.652 0.425
869 1060 0.848 0.719 r = .808

" 859 767 0.981 0.962
866 1060 0.856 0.733 1/2 r = .404

1071 1060 0.667 0.445
1071 869 0.792 0.627

0\
\0
-.::J

,



TABLE lIe (Cont'd)

n = 28 X = 21.032 X2 = 16.873

X= 0.751

at P=.05 x = .751 ± 2.05 (.198)

x = .751 + .406

x = .345 - 1.157

TABLE lIe. Summation of sample of phenetic distances for within the same

species circumscription. All phenetic distances obtained with 60 or more char-

acters applied to OTUs which are individual specimens. 0\
\D
(»



TABLE III

Actual Predicted Number of
standard standard Actual number characters for
deviation deviation of characters predicted SD

.304 .279 30 80

.064 .066 80 30

.245 .292 30 80

.067 .051 80 30

TABLE III. Comparison of the predicted standard deviations

using the two-step conversion with the actually-computed standard

deviations. The distance values were those between OTU 1124 and

1110 submitted with 10 different randomly selected character sets.
0\
\0
\0
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lSN SOURCE STATEMENT ..

FORTRAN SUURCE LIST'

I
.".'..... :..!

700··-"':

:..--',
I

-. -'.' ..... -. .. : - - . .;,~ .

i
70 CALL XCLUOE (KATT.~IEXC, IEXCAR,INOIC) I

K~~""::,~:71:f::--=~,~'~1 F;:"E{'r NO IC.·}T23 Y':::23~,~c3~~=_?:~':;:~=,=~.:';:~~7·7 ~::-..;-:~~:,'f=i~~~:~=,-,H~~~:::~I?=:::':;-,:;'~J2;~~~':~~
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'77 N = N+l
100 ~~(KATT) =MM(KATT)+ 1

,...•.t~!·. _~2'_-~:~;~;~ ~E~~5~~~f$;i~fj1~k~~il~r~lo~l~-~~f->";~~~_- ~-.J
___ .•tOQ _. X.M=M.
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107 XN=N
110 I)(I,J}= -(ALOG(XM/XN)/ALOG(2.0)) .
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C LESS THAN ··100'

113 NUMGOM=(N+M)/2 - 1
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~·121=-70c-

4
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: 122 PRINT 301
. 123 703 PRINT 300, NAT(I), NAT (J), NUMCOM
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C
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135 DO 52 JJ=5,NJ,5
136 IF (JJ.GT.Ll) JJ=L1

[:t:~-oT41:;.-=g::-··:=. :,~:LTNE S=O-'f-~P;:~~~~=~~~ _~"-=~:=:"~-",,,,,:.:~:=~~,~::-==·::·_._.:j..(f~-;:::-::~~;~~~~:2'~=::;;~~;;.J:::=..~
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145 702 WRITE (6,101) (NAT(J),J=MJ,JJ)
152 101 FORMAT (lHl,5X,17HOISTANCE fUNCTIONI/5I15//)
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C
C R ROUTINE
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172 DO 70 K=1,L2
173 CALL XCLUDE (KATT,IEXC, IEXCAR,INOIC)

. t:;:':0~'1 7 4 'l~:;3.:~:iT:r~?I F··T I NDIe F~;'24·;~~ 7. 4~"'f:';7 .Q~::·:;::-,::-;·:L:;"-i~'?:,:=~,;;Y~_"~~ii~:::;~~~'i":-:":,~,,,: .~-;;::::=;:::~"7;=::'?'::-=:
. .: 175· .>..,}:741 F ( I A ( I , K) • NE. I A {.J, K ) ).. :'. GO· TO, "7{),·:".,:·,;·_:;:-:~:"',':7.i~·:· ....:.. ..

L.}~ ~ g~~?:~h~·~~ji~~.~ ~6 =.~ R.C !:) ;t,r~~~·~;;~~~:.:¥~\~~~{:~i.f.~~~L~~:F-~~:_~)~:'·~~:~~:~~~'~L~.~;~:·__·· .. =•..•

202 70 CONTINUE
204 6 CONTINUE
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FIGURE 3. CIRCUMSCRIPTION OF SOME TAXONOMIC CATEGORIES WITH ECUADORIAN BRO~lliLIACEAE
,

Radii are indicated in distance values from 0 to 2.50 where distance is the negative

logarithm of the similarity index of Rogers and Fleming. Equivalent similarity indices

in parentheses subtend some distance values. Mean phenetic distances are indicated by

the. distances between the origin and the bold-face arcs. The arc-bisectors show the

confidence intervals at the·p=0.05 level.
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(sum of

Character squares)

set ..!X x ~x2 cfx2

1 33.799 1 •.207 44.483 3.685

2 34.870 1.245 46.778 3.354

3 30.762 1.099 36.539 2.743

TOTAL 99.431 127.800

Source of
variance

Sets

Total

Individual
(error term)

degrees of
freedom

2

83

81

sum of
squares

.325

10.104

9.779

mean
square

.1625

.1207

F = .1625/.1207 = .1346

NOT SIGNIFICANT.

Figure 4. Analysis of variance of distance values

calculated from .three randomly selected sets of characters

of 55-72 characters each applied to eight OTUs, specimens.

The mean distance for anyone set does ~ differ signifi

cantly from the mean distance for any other set.
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x
Distance value

l.36040
l.36678
l.41990
l.50250
l.31451
l.47062
l.36678
J..30666
l.44745
l.46712

~x· = 14.0228 x = 1.4023

=
=

.0421

.0047 s-x = .0218 (standard error of the mean)

Coefficient of variation ~ 5%

Figure 5. Coefficient of variation of distance values

for one pair of OTUs, AJG 1110 and AJG ll24; submitted with

lO different r~dom1y selected sets of characters of 63-68

characters each.



Character set

1

2

3

Sum of squares

3.685

3.354

2.743

709

Mean square, 6 2

0.1384

0.1242

0.1016

= .3622

Mean variance (s2) = .z. s2/a = .1207

a log - 2 .2457 -3s

:i:. log s2 (-) .2357 -3

.0100

Chi square = 2.3026 (n-l) (a log 8 2) -£log s2

Chi square = ca. .6

Figure 6. Bartlett's Test for Homogeneity of Variance

of D±stance Values. Eight OTUs were submitted to three

randomly selected sets of characters of 55 ~o 72 characters

each. The test on the three sets of 28 distance values in-

dicate that the mean squares show less than average sampling

variation. There is no indication of heterogeneity of

variance.
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Degrees of
OTUs Characters Chi square Freedom

l7 52 llO l35

l7 52 l5l l35

l7 52 ll4 135

8 52 19 27

8 34 22 27

8 l3 29 27

All the above chi square values are not significant.

FIGURE 7. Bartlett's chi square test of homogeneity

of variance between pairs.
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