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alking along Calle Saphy, towards the main Plaza de Armas of Qosqo City2,
I noticed bodies littering the pavements, highlighted in the darkness by the
orange cast of street lamps, wrapped literally from top to toe in alpaca wool
blankets and the type of woolly hats usually reserved for sale to tourists. At
some point during my days excursion in the countryside people had arrived in
huge numbers, laid down on the pavement and gone to sleep. As I continued
walking, now on the road itself, I saw a young family huddled under a blue
tarpaulin with hats pulled down over their eyes. A sausage of blankets under a
makeshift wooden table wrapped someone entirely, and with Qosqo’s altitude of
3400 m, they appeared well prepared for the night. Near these stiff and
motionless bundles squatted more blue-wrapped packages, placed away from the
walls of the shops and houses which the people had silently claimed.
These larger packages I quickly realised were full of bromeliads.
Strands of Spanish Moss (Tillandsia itsneoides (L) L. dripped from the corners
of many, and the pointed leaves of some larger tillandsias protruded from other
bundles. Although one mystery was solved this was obviously a makeshift
market prepared for an early start to me the sale of these plants in such huge
quantities prompted more questions. What use could people have for so many of
these plants, that the sleeping vendors were so confident of the next-day’s sales?
-

-

Early the following morning, walking a short way along the street, I
came across an active market. Initially I was disappointed to see most of the
stalls nearby selling small plastic llamas, clay bulls and stone tumi knives, which
must have been packed out of sight the night before. However, walking further I
encountered a stretch of pavement on which the blue tarpaulins had been laid
out, and from these the bromeliads of the previous night were being sold.
Looking towards the distant Plaza de Armas, mounds of grey tillandsias were
piled against the walls lining the street, tended by campesino women in
traditional dress, sitting on their knees, alert and calling for a sale. Women in
traditional dress meandered through the market, bent under bales of Tillandsia
ttsneoides, some aided by their daughters (cover photo); the men waited behind
the stalls.
I approached one stall, and heard a voice assert in Spanish, “That’s

Printed by Fidelity Press, Orlando, Florida.
Smithsonian Tropical Research Institute, P.O. Box 2072, Balboa, Panama City, Republic of Panama.
On June 20th, 1990, Town Council Agreement Number 078-AJMC-SG-90 reverted the name of the city back to the
original Qosqo, meaning ‘navel’ or ‘centre’, from the derogatory colonial name of Cuzco, meaning ‘hypocrite’ or small
dog’ (Goyzueta, 2000), although the alternate spelling ‘Cusco’ is also frequently used in the city itself.
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Figure 3. “Pasto Verde”
(Tilandsia wa/ten) on Maria’s
stall.

Figure 1. Maria and her
daughter selling Spanish
Moss (T Usnecides) or
“Salvagina”in the Quechua
language.
-
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Figure 4. “Huiccontol”
(Ti/lands/a cauligera) and
“Salvagina” (T usneoides)
being proudly displayed by
Barbara, another street
vendor.
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Figure 2. An acquaintance of Maria displays, from left to right, “Sara Sara”
(Ti/lands/a waltenivar. herrerae). ‘Huiccontoi” (Ti/lands/a cauligera), and
“Pasto verde” (Ti/lands/a wa/ten).
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Huiccontol.” Looking to my left, a shopper was pointing out one of the larger
tillandsias to me. “What’s it used for?” I asked. As she told me, I realised that in
my enthusiasm for my holiday in Peru I’d forgotten the reason why I’d been
buying all of those alpaca sweaters and scarves for people at home in six days
time it was Christmas Eve, and the plants being sold here were for Christmas
decorations.
-

Scarlet fingernails flashed as the shopper took my notebook and wrote
the name of the plant (from a flowering plant I purchased, this was later
identified as Tillandsia cauligera MEZ. Having bought her decorations, the
shopper left me in the company of the vendor, Maria (Figure 1). Maria explained
the names of the species on view, many of which were also Quechua words3
Beside the Huiccontoi (figures 2 & 4) lay Pasto Verde, the waxy green lanceolate
leaves of which resembled those of a large catopsis, although its bulky faded
pink “sword” inflorescence betrayed it as Tillandsia walteri MEZ (Figure 3).
Also present were non-flowering plants that resembled Titlandsia walteri, aside
from their slightly larger size acknowledged as different by Maria and dubbed
Sara Sara this was probably Tillandsia wa/ten MEZ var. herrerae (HARMS)
RAUH. To one side of this lay a small mound of Tillandsia nana BAKER, which
I’d seen three days before, saxicolous in the hills surrounding the nearby town of
Pisaq. This Maria told me was called Soco. Plunging a hand into the mound of
Tillandsia usneoides at her feet, Maria pronounced it to be Salvagina. I’d also
seen this growing wild along the Urubamba valley, from Pisaq to Ollantaytambo
at an altitude of 2700 metres. More impressively though, this plant often formed
immense curtains almost entirely covering rock faces, such as above the Inca
temple at Ollantaytambo (Fig. 6).
-

-

Herrera (1921) also records T usneoides as Satvagina, but states only
that at the time it was used in Qosqo for:
“embalarfruta i objetosfrágiles i en estado seco para rellenar
almohadas icoichones” (“wrapping fruit and fragile objects, and in a dry
state for filling pillows and mattresses”).
Smith (1936) not only records T itsneoides as having the common name
Sa/vaje and Salvagina, but also T cauligera under this same name (along with
the alternate name of Oquenhueycontoy). More confusingly still, Smith (1936)
also records T nana as Huiccontoi. Thus it seems that the common names of
these bromeliads are somewhat inter-changeable between species. However, at
the different stalls in the market I visited in Qosqo, the name Salvagina was
consistently used for T usneoides, and Huiccontoi for T catiligera. Perhaps
people in different regions of Peru assign these names to different species, or
their use has changed over time.

Quechua, the language of the Inca empire actually called Rtrna Simi or “the peoples’ language”
is still widely spoken and, along with Spanish, is an official language of modern Peru.
-
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Guess and Guess (199$a) define the term “ritual adornment” as
describing the collection of wild plants by indigenous people for a well-defined
use in religious ceremonies. for example in Chiapas, Mexico, Tillandsia
guatemalensis L. B. SMITH is used to decorate arches, designating a building as
a ceremonial site, and to frame images of Saints (Guess and Guess, 1998a). T
guatemalensis is also employed in the Christmas parades of Chiapas, in which
either a small ceremonial house or a nativity scene is adorned with thousands of
flowering plants (Guess and Guess, 1998b). T imperiatis E. MORREN EX
ROEZL and T ponderosa L. B. SMITH are also used in this region of Mexico at
Christmas (Gardner, 1982). Again in Mexico, T usneoides was used to adorn
Aztec temples (Standley and Steyermark, 1958; cited by Rios and Khan, 199$),
and is also used to decorate nacimientos or nativity scenes in Quito, Ecuador (F.
Santos Granero, pens. comm.). Ecuadorian Gitzmania eduardii ANDRÉ EX
MEZ is also used in ritual adornment, while G. multiflora (ANDRE) ANDRÉ
EX MEZ is specifically used as a Christmas decoration. Other tillandsias used
in Peru include T pitrpttrea RUIZ AND PAVON, depicted on pre-Incan Mochica
pottery, possibly as spiritual representations (Arslanian, 1986; cited by Rios and
Khan, 1998). 1 purpurea is also used to adorn the deserts of Peru with political
slogans, being a cheap and lasting method of writing large signs in the sand
(Rivero, 1984). Also, I sphaerocephala BAKER is used as an ornament during
funeral ceremonies in Puno, Peru (Rios and Khan, 1998).
During my absence from the hotel, the manager had erected a nativity
scene in one corner of the lobby, including an unceremonious pile of Tillandsia
usneoides to one side, two plants of I walteri standing guard at the front
corners, and a single shoot of I cautigera at the center (figure 5). Amongst
other things, plastic llamas were strewn across the scene, reminding me of the
painting of the Last Supper in Qosqo cathedral at which apparently was served
maize, potatoes and aqha, the local spirit distilled from germinated maize
kernels. No one was able to tell me how old the tradition of using bromeliads in
ritual adornment was, but as the example of the Last Supper illustrates, when the
Spanish imposed Catholicism on the Incas they needed to give relevance to the
story by including familiar products, plants and animals in the imagery. Indeed,
for the Incas the most powerful assurances of their spirituality were Mother Earth
(Pachamama), and associated natural phenomena that they saw around them
every day and considered divine (e.g. the sun, moon, stars, lightening and
rainbows). However, this provided an imagery that the Spanish could not hope to
remove and replace with their own religious iconography (Davis, 1997). Thus it
is likely that many plants, such as the bromeliads used in the present case as
Christmas decorations, have a much older and more fundamental relevance to the
indigenous population, but have been perverted by colonial European desires by
being included in the Catholicism practised in Peru (although it is interesting to
note the absence of Eiythoxylon coca from the Last Supper painting). Garner
(1982) also speculates, concerning I impenialis in Mexico:
-

-
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“One can imagine that in pre-Columbian, pre-Christian times
other occasions were found for the use of these spectacular
plants by the local people. Massive collections such as these may
have occurred for hundreds, perhaps even thousands of years.”
Figure 5.
A nacimiento or
nativity scene
adorned with “Pasto
Verde” (a plant in
each front corner),
“Huiccontoi” (center),
and with “Salvagina”
piled up on the righthand side.

A

If Spain’s aim was to supplant the Inca religion, then this strategy appears to have
backfired. As Davis (1997) points out, to people who did not distinguish between
spirituality and physicality, building a church or cathedral on any ground merely
acted to confirm the divinity of that place. Thus, although the organised
institution of the Inca religion was dismantled, the beliefs inherent to that
religion are still widely held in Peru alongside Catholic beliefs; the two are not
viewed as mutually exclusive. It is telling that despite the fairy-lit Pine tree in
the Plaza de Armas, and the presence of a well-fed Santa Claus with his huge red
cola bottle (symptoms of later cultural invasions), something as natural and
unassuming as the tillandsias from the nearby slopes are still prized for ritual
adornment in Qosqo..
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Book Reviews
Jason R. Grant
Nidutariurn Bromeliads of the Atlantic Forest. Elton M.C. Leme. GMT
Editores, Ltda. 2000. 30 cm, 263 pages, hard cover. Order from: Kris and Karl
Green, 6014 SW 152 St., Miami, FL 33157-2607 U.S.A.; Tel: (305) 255-4888;
Fax: (305) 252 9881; email: kkg@mindspring.com.
This is Leme’s fourth book on bromeliads, following Broineliads in the
Brazilian Wilderness (1993); Canistrtun: Bromeliads oftheAtlantic Forest
(1997); and Canistropsis: Bivmeliads oftheAtlantic forest (1998). This work
largely on the genus Nithilarium finishes the trilogy focussed on southeastern
Brazilian bromeliad genera. The trilogy fulfills a unique position in bromeliad
books. They are neither mere coffee-table books with copious fine photos, nor
are they so scientific that they exclude the average reader. They form a set of
very well bound, colorfully and well laid-out books written intelligently and with
passion. They are unrivaled in bromeliad books for their coverage of the biology
of a particular group. The book is divided into 11 chapters, several of which
were composed by other authors: 1. The Gentts Nidularittin; 2. Key to the species
and varieties of Nidtdarium; 3. Nididaritim: species and varieties; 4. Doubtful
and excluded taxa; 5. Hummingbird pollination of Nithilarium and related genera
(by M. Sazima, Buzato & I. Sazima); 6. Molecular data and the Bromeliaceae
(by G.K. Brown); 7. Pollen fertility in the nidularioid complex: a preliminary
study (by de Souza & Leme); 8. Supplement: Canistrttni; 9. Supplement:
Wittmclda; 10. Supplement: Neoregelia subgen. Longipetalopsis; and 11.
Cladistic analyses in the nidularioid complex (G.K. Brown & Leme). Lerne
recognizes 45 species in Nididaritim (each illustrated), divided into three
complexes (the “Blue Complex” with 27 species, the “Red Complex” with 7
species, and the “White Complex” with 11 species. These complexes are
furthermore divided into several natural ‘subcomplexes’ each. A complete key to
the species and varieties he recognizes is provided, and for each taxon, the
taxonomic and/or nomenclatural synonymy, a full morphological description,
citation of herbarium specimens examined, a discussion of its taxonomy and
useful characteristics for identification, and distribution and habitat. With all
these varied subjects, the nidularioid genera of the bromeliads may in fact be the
best and most carefully studied groups in the family. All of Leme’s books are
strongly recommended for anyone interested in bromeliads, and should serve as a
model for future books written on bromeliads.
-

Bromeliaceae Profile of an Adaptive Radiation. Cambridge University
Press. David H. Benzing, 2000. 23 cm, 690 pages, hard cover, ISBN 0-52 14303 1-3, English. Order from: Cambridge University Press, 110 Midland
Avenue, Port Chester, NY 10573-4930 U.S.A. Tel: (914) 937-9600; toll
free:800-872-7423; Fax: 914-937-47121; web site: http://www.cup.cam.ac.uk
-
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This is to date the most important synthesis of scientific data in
existence on Bromeliaceae. There is no single other source of so much
information in one place. This book essentially updates and replaces Benzing’s
earlier The Biology of the Bromeliads (1980) as the basic reference tool on the
biology of bromeliads. The book covers 15 chapters in three parts. Unless
otherwise noted, all chapters are written by Benzing. Part 1: Brief Overview, 1.
Introduction. Part 2: Basic structure, function, ecology and evolution, 2.
Vegetative structure, 3. Reproductive structure, 4. Carbon and water balance, 5.
Mineral nutrition, 6. Reproduction and life history (Benzing, H. Luther, &
B. Bennett), 7. Ecology, 8. Relationships with fauna, 9. History and evolution
(Benzing, G. Brown, & R. Terry). Part 3: Special topics, 10. Neoregelia
subgenus Hylaeaicttm (I. RamIrez), 11. Crvptanthus (I. Ramirez), 12.
Tillandsioideae (W. Till), 13. Tillandsia and Racinaea (W. Till), 14. Ethnobotany
of Bromeliaceae (B. Bennett), and 15. Endangered Bromeliaceae (M. Dimmirt).
After Smith & Down’s 3-volume Flora Neotropica monograph of the bromeliads,
this may in fact be the second most important book ever published on
bromeliads. It is an absolutely essential piece of literature for anyone
interested in bromeliads.
The New Tiltandsia Handbook. Japan Cactus Planning Co. Press. Hideo
Shimizu and Hiroyuki Takizawa, 1998. 26 cm, 134 pages, soft cover, Japanese
and English. Order from: Japan Cactus Planning Co. Press, 23 Urisawa,
Shimizu-machi, Fukushima, 960-8155 Japan, Tel: 8 1-24-548-2267; Fax: 8 1-24548-3673; or Tropiflora, 3530 Tallevast Road, Sarasota, FL 34243 U.S.A.; Tel:
(800) 613-7520; Tel: (941) 351-2267; Fax: (941) 351-6985; web site:
http://www.tropiflora.com!
This is an updated version of the Tillandsia Handbook (1992) by Hideo
Shimizu. This edition co-authored with Hiroyuki Takizawa, expands on the
original’s 36 pages to 134, and increases the number of photographs from 120 to
380. The quality of reproduction of the photographs is excellent, and a good
representation of Tillandsia species is covered. The majority of the photos are
taken of plants flowering in cultivation. However there are also many photos of
plants in the wild in Ecuador, Mexico and Florida. The manual will serve as a
useful guide for the identification of tillandsias, and is heartily recommended.
Bromelias. Francisco Oliva-Esteva. Armitano Editores, C.A. 2000. 34 cm, 464
pages, hard cover, ISBN 980-219-177-2, Spanish. Neither a reseller in the
U.S.A. nor in Venezuela has yet been identified for this book. This information
wilt however soon be available here in the Journal.
A most fabulous tome! This is a monstrous treatise, the single largest
of
book its kind on bromeliads. It is essentially a hefty coffee-table book filled
with hundreds and hundreds of photos and accompanying descriptions of
bromeliads. The photos are excellent, and consistently some of the largest
published bromeliad photographs, typically 9(- 15) x 9(- 18) cm, yet frequently
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up to 24 x 32 cm. While not exciusivelyVenezuelan in coverage, the book
largely concerns the bromeliads of the Venezuelan Andes and the Venezuelan
Guayana (i.e. the tepuis or Guayana Highlands). This is Oliva-Esteva’s second
book on bromeliads, following Bromeliaceaes of Venezuela (1987).
The bromeliads are divided first into the three subfamilies,
Bromelioideae, Tillandsioideae, and Pitcairnioideae, and then alphabetically into
both the genera and the species. From totaling the index alone, there are
photographs of 47 genera and 495 species. When you then take into
consideration that each species is represented by as many as 1-6 photos, a rough
estimate of at least 900 photos is easily attained. Groups with notable exception
are the those with large numbers of species represented, i.e. Tillandsia 124,
Aechmea 59, Guzmania 55, Fitcairnia 54, Vriesea 35, and Navia 25. However,
the most significant feature of the book is the representation of the large number
of species endemic to remote regions of the tepuis, many for which this is the
first time a color photograph has ever been published of them. These important
genera include Ayensua, Brewcaria, Brocchinia, Connellia, Lindmania, Navia,
and Fitcairnia. Beyond the photos of bromeliads alone, there are striking
landscapes of the tepuis, and even representatives from other plant families such
as Espeletia (Asteraceae), Heliamphora (Heliamphoraceae) and Orectan the
(Xyridaceae). This is not the type of book to attempt to take into the field as a
guide. Rather it is one with which to compare your own photos or living plants,
or one to simply enjoy dreaming of the Lost World and its bromeliad inhabitants.
A field Guide to the Families and Genera of Woody Plants of Northwest
South America (Colombia, Ecuador, Peru) With Supplementary Notes on
Herbaceous Taxa. Aiwyn H. Gentry; illustrated by Rodolfo Vasquez
(illustrator), forward by Adrian G. Forsyth, 1993. 25.5 cm, 895 pages, soft cover,
15BN10881173-01-1, English. Soft cover reprint edition 1996, ISBN
0226289443; hard cover reprint edition 1996, ISBN 0226289435. Order from:
The University of Chicago Press, Chicago Distribution Center, 111030 South
Langley, Chicago, IL 60628 U.S.A. Tel: (800) 621-2736, (773) 568-1550; Fax:
(800) 621-8476, (773) 660-2235; email: custserv@press.uchicago.edu; web site:
http://www.press.uchicago.edu
This is the single most indispensable field manual for any neotropical
botanist. Field-useful characters are described for all woody plant families in
northwest South America. Nevertheless, many non-woody families are also
described including the Bromeliads. Keys to the families, descriptions of each
family, and notable characters for the most important genera are also provided. A
small line drawing depicts each genus discussed. While none of the information
on bromeliads here cannot be more easily found elsewheere, the point of the
book is not on such herbaceous plants. Its genius is the overwhelming coverage
of neotropical plant families. It is certainly also useful in the Caribbean, Central
America and the remainder of South America. It is very much recommended for
anyone conducting fieldwork in the neotropics.
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Wild Plants of the Eastern Caribbean. Sean Carrington. Macmillan
Education Ltd. 1998. 25 cm, 122 pages, soft cover, ISBN 0-333-67443-X,
English. Order from: Fairchild Tropical Garden, 10901 Old Cutler Rd., Miami,
FL 33156, U.S.A. Tel: (305) 667-1651; Fax: (305) 661-8953; web site:
http://www.ftgshop.com/ Many bromeliad books can also be ordered here.

This is a fine field guide to the wild flowering plants of the Lesser Antilles
comprised of the Leeward and Windward Islands (notably, St. Kitts, Antigua,
Guadeloupe, Dominica, Martinique, St. Lucia, St. Vincent, the Grenadines,
Grenada, and Barbados). For each species, there is a color photograph, Latin and
common names, a brief description, habitat information, references, and a map
of its distribution in the eastern Caribbean. Three bromeliads are depicted
including Aechmea lingulata, Bromelia plumieri, and Fitcairnia angustifolia.
The book will be most useful for identif,’ing the miscellaneous plants one sees in
the Caribbean during collecting trips focused on bromeliads.

Laboratoire de phanérogamie, Institttt de botanique
Université de Neuchétel, ch. de Chantemerle 18
2007 Neuchétel, Switzerland
(+41) 32 718 2344 tel, (+41) 32 718 300] fax

Errata:
The list of references for the article ‘Effects of Predation on Tillandsia: A Case from
Chiapas’ by Robert Guess and Virginia Guess in the July-August 2000 issue
{V50(4):l47-151] was inadvertently omitted during the editing process. The list of
references for that article should have been as follows:
REFERENCES
Alvarez del Toro, M. 1991 Los Mamiferos de Chiapas. Tuxtla Gutiérez, Gobierno del Estado de
Chiapas, p. 52-54.
Benzing, D.H. 1980. The Biology of Bromeliads. Eureka, CA, Mad River Press, p.11-12, 95-96.
Rabasa, Tovilla J. 1999. El bosque de los dioses. PRONATURA 5:54-55
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Werauhia tutheri, a New Species
from Central Panama
Simon Pierce’ and Jorge E.Aranda’

Abstract. A new taxon of the Bromeliaceae is described: Werauhia lutheri from
central Panama. Also included are notes pertaining to the habitat and
physiological ecology of this species.
Werauhia tutheri S. Pierce & J.E.Aranda, sp. nov. (figures 7-11,13
TYPE: Panama. Prov. Panama: Cerro Jefe, Parque Nacional Chagres, 22
February 2000, Fierce 00-00013 (holotype: SCZ; isotype: SEL).

A W umbrosa (L.B. Smith) J.R. Grant cui affinis, sed foliis erectis et
glaucis, laminis margine purpureis, petalis gilvus vs. albis et purpureis differt.
Plant epiphytic, to 120 cm in flower. Stem woody, 7 cm in diameter,
encased in decayed leaf sheaths. Leaves upright in funnelform rosette, 55-70 cm
long. Leaf sheaths elliptic, 24-30 cm long, persistent, without longitudinal
purple-castaneous lines. Leaf blades ligulate, apex acute to rounded and
acuminate, 3 1-40 cm long, unmarked except for maroon borders, abaxial surface
glaucous and foveolate. Scape erect to curved erect, 59-65 cm long, 14 mm in
diameter. Scape bracts imbricate, acute, 5.5-10.5 cm long, pale green to
red/maroon at base with age. Inflorescence narrowly conical to subcylindrical,
rachis 21 cm long by 12 cm in width at base. Primary bracts broad, cupulate,
apiculate, 40-45 mm long x 37 mm wide at its broadest at the base. Primary
branches mostly 3-flowered in a sympodial arrangement; a fourth, aborted
flower often being present. Distal lateral branches with 2 flowers. Floral bracts
acuminate, 22-30 15-16 mm, light green. Flowers opening in early evening,
zygomorphic. Sepals rounded, 36 14 mm, green and glabrous with no
markings. Petals pale yellow. Fruit a dry capsule.

30cm

Phenology. Observed flowering in late February, fruiting in early April.

Etymology. This new species is named for Harry E. Luther, not only in
recognition of a life-time devoted to the systematics of the Bromeliaceae, but
also due to the fact that he was in possession of a single undescribed specimen.

Figure 7.

Werauhia Lutheri, habit.

Smithsonian tropical Research Institute, Apartado 2072 Balboa, Panama City, Republic of
Panama.
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Illustration by Simon Pierce

Habitat and physiological ecology. Aside from the location of the type
specimen (Cerro Jefe in Central Panama), the authors have observed W lutheri in
Parque National El Cope, Veraguas Province, Panama, and it has been collected
by Harry Luther (figure 13) from fortuna, Chiriqui Province, Panama.

The location of the type specimen, in common with other elfin cloud
forest sites, is sparsely forested by trees of only 8-15 m in height (Carrasquilla,
1997), producing an irregular and open canopy, overshadowed by the occasional
lanky Colpothrinax palm (figure 11). Stunted growth in elfin cloud forests is
thought to be a result of the leaching of mineral nutrients out of the thin soils by
high rainfall and high wind speeds in these exposed sites (Lunge, 1997), and also
lower soil temperatures (Cavelier and Mejia, 1990; R. Gottsberger, pers. comm.).
The relatively open canopy results in exposed conditions, with a dense
understory experiencing either full sunlight, or relatively bright diffuse light
through the clouds. Indeed, W lutheri usually grows epiphytically in exposed
situations at approximately 1-3 m height above ground level (i.e. just above the
understory) at Cerro Jefe.
Cerro Jefe plays host to 45 endemic species and approximately 120
epiphytic species (Carrasquilla, 1987; Carrasquilla, 1997), including seven
described species of the genus Werauhia. Only one of these W capitata (figure
12) superficially resembles W lutheri in the vegetative state in vivo. However,
W capitata attains approximately half the size of W lutheri at maturity, and
immature plants of the two species may be distinguished by the absence of a
maroon border to the leaf blade in the case of W capitata (for a full description
of W capitata see Utley 1983). Greenhouse-grown W lutheri may produce sofier
leaves, with a more suberect habit (H. Luther, pers. comm.). Indeed, differences
in the amount of dead leaf material retained at the base of the plant and
variability in leaf length (see description above) may result in a fairly plastic
vegetative habit in the wild.

Figure 8. W. lutheri, inflorescence
post-anthesis.

6 cm

-

-

Similarly the glaucous nature of the leaves may be quite variable,
ranging from a light epicuticular wax layer restricted to the abaxial surface, to
(rarely) an overt white layer covering both surfaces. Glaucous leaf blade surfaces
act to repel water in the case of W capitata (Pierce, Maxwell, Griffiths and
Winter, unpublished data). Leaves of Catopsis micrantha from Cerro Jefe also
possess extensive hydrophobic epicuticular wax layers, with fovelate pitting in
such layers consisting of holes allowing the passage of gases between the air and
the stomata (Pierce et al., unpublished data). Water repellency in these species
apparently aids the maintenance of gas exchange and photosynthesis in wet
habitats the annual rainfall at Cerro Jefe being as high as 4000 mm
(Valdespino, 198$).

Illustration by Simon Pierce.

In fitting with these mesic conditions, leaves of W lutheri were not found to
acidify during the night (i.e. DH+ = 0; n 3; n = 3 via the method of Griffiths et
al., 1986) with an aqueous extract of leaf blade material (300 mg fresh weight in
50 ml distilled water) having a mean pH of 7.55 ± 0.06 at dawn. This lack of
acidification reveals that W luth cr1 employs C3 photosynthetic metabolism, in
common with the majority of bromeliads at this site (Pierce et al., unpublished
data) and conforming with the remaining members of the genus (Crayn, Winter
and Smith, unpublished data).

-
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Figure 9. Detail of inflorescence
pre-anthesis, W. lutheri

Figure 11. Cerro Jefe elfin cloud forest, Panama
Province, Republic of Panama, during the dry season.

Simon Pierce

I
Simon Pierce

Figure 12.
Werauhia capitata
from the same
habitat superficially
resembles W.
lutheri, but is
approximately half
the size at mauturity
and has a shorter,
more compact
inflorescence.

Figure 10. Wlutherifrom
Fortuna, Panama, in flower at
the Marie Selby Botanical
Gardens.

Simon Pierce

Vern Sawyer
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Letters to the Editor

Dear Editor:

Dear Editor:

The Greater New Orleans Bromeliad Show is over, and what a great
show it was! As President, I was pleased to hear the judges say that this was one
of the cleanest shows they had ever judged and that it was on par with many of
the Florida and Texas shows. The show offered many surprises, including one
very pleasant one. Terry Coulthard, a first time exhibitor, won the Mulford
Foster award for Best in Show Horticulture. His winning entry was a wellgrown specimen of Dyckia ‘Red Devil.’
-

Terry has been a member of GNOBS for only two years but when
encouraged to enter as a novice, said he “preferred to run with the big boys.”
And that he certainly did with Best of Show and at least a blue ribbon on every
one of his 15 entries!
-

Mm Yua Wu and I are the only two members of the BSI in Taiwan. On
April 15 and 16 we put on a two-person show at the Taipei Flower Market in the
event area. Our goal was to introduce bromeliads to other people here in Taiwan
where they are not well known. We did not sell plants, although a lot of people
seeing the bromeliads for the first time were disappointed when we had to tell
them they were for display oniy and not for sale.
Since there were only two of us, it was hard work setting up the display
but everyone liked seeing the bromeliads and I hope that if enough people were
inspired to begin growing bromeliads, then the next time there will be more
people displaying plants. We especially like foliage vrieseas ourselves, but we
found that many people seeing bromeliads for the first time were drawn to
neoregelias, cryptanthus and tillandsias. We had about 100 large bromeliads on
display and about 100 smaller bromeliads, including tillandsias. The cryptanthus
were displayed in a vivarium, the bigger plants were displayed in pots, and we
created a “moss tree” decorated with tillandsias and Neoregelia ‘fireball’.

In this era of declining membership in plant societies in general, it is
indeed refreshing to find younger people such as Terry taking an interest in
bromeliads. Terry lives 50 miles from New Orleans yet never misses a meeting.
He is generous with both his plants and his time, even volunteering to make our
award plaques (he’s an accomplished woodworker). Congratulations Terry!

Charlot M.T. Teng
Taipei, Taiit’an

Carol Hertz
President, Greater New Orleans Brornetiad Society

Figure 15. Tillandsia tree at
Taipei Flower Market Display

Carol Hertz

Charito M.T. Teng

Figure 14. Terry Coulthard at the Greater New Orleans Bromeliad Scoiety Show.
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sometimes with a 5 mm long peduncle, elliptic or lanceolate acute, lacerate,
strongly complanate, distichously composed of 5-15 flowers and 2-4 sterile
bracts at the base. floral bracts densely imbricate, rachis at time of anthesis not
visible, with the internodes 6- 0 mm long, 2.2-4.2 cm long, as long as the sepals
or slightly surpassing them, 1.6-1.9 cm wide, oval, acuminate or very long
acuminate (with to 1.2 cm long filiform apex), carinate, coriaceous, pink, on
both sides but more so abaxially, densely sub-pruinose lepidote. Sepals 2.4-3.6
cm long, (the posterior ones 1-2 mm longer than the anterior) 7-9 mm wide,
narrowly elliptic, acute, green, the posterior ones with alate keel and connate for
1-4 mm, glabrous except few trichomes at the apex and keel. Petals 4-4.5 cm
long, ligulate, 7 mm wide narrowing to base to 5 mm, the throat open, the tips
curled back, green-yellow with white base. Stamens surpassing the petals,
filaments 4.5-5 cm long in two sets of unequal length, in apical part in crosssection 1 mm and nearly round getting white and thin towards base, anthers 3-6
mm long, 1 mm wide, linear, versatile fixed from base, yellow brown or light
brown. Style to 4.6 cm long, light green, stigma green, to 2 mm long to 3 mm
wide, lobes erect or spreading, papillose. Ovarium 6 mm high, at base 3.5 mm
wide, conical, in cross-section triangular.

A New Tittandsia from Southern Mexico
Renate fliers
Tittandsia takizawae R. Ehiers & H. Luther, spec. nov. (figures 16-20)

A T bourgaei (Baker), cui affinis, habitu saepe majori, rosula angustiora erecta,
prolibus basalis (saepe crescit in aggregatis) qui absunt in T bourgaei (crescit
semper solitariter), foliis magis viridibus, minus lepidotis, laminis longioribus
filiformibusque, inflorescentia saepe longiora angustioribusque, laxiora,
rhachidis spicarum internodiis longioribus, spicis saepe angustioribus, bracteis
florigeris acuminatis apicis longe filiformibus (non solo acutis), etiam adaxialiter
lepidotis, sepalis subglabris (non dense lepidotis) differt.

Typus: Mexico: Estado Puebla, in via ab urbe Tehuacan ad urbem Huajuapan de
Leon versus, circa urbem Acatepec, 2050 m s. m. crescit in Cereus, 8. 3. 1991,
leg. K. & R.. Ehiers EM 911801 (Holotypus: MEXU (2 fol.), Isotypi: SEL, WU);
ibidem, 7. 3. 93, leg. K. & R. Ehiers EM 930401(Paratypus:); ad occidentem
solem urbis Tehuacan, in deserto, 13. 2. 1999, leg. Hirovttki Takizawa S. ii.;
(Paratypus: SEL).

Plant stemless 30-70 cm high, 30-60 cm wide, flowering 60-160 cm
high, a dense, narrow rosette with rhizome-like base. Leaves 30-50 (to 70) cm
long, densely rosulate, rather stiff, coriaceous, the sheaths erect and appressed
lepidote, the blades slightly spreading, dark green, on both sides finely gray
lepidote. Sheaths 8-15 cm long, 6-10 cm wide, oval, convex, conspicuous,
adaxially dark brown and punctulate lepidote, abaxially brown appressed
lepidote. Blades 3-5 cm wide above the sheath, to 35 cm long, linear triangular
with a filiform apex, with an asymmetric keel, nerved, dark green, adaxially
finely appressed lepidote, abaxially densely gray lepidote, appearing gray.
Scape erect, very stout, at the base 8-2 0 mm wide, 15-25 cm long, nearly
glabrous. Scape bracts foliaceous, gray lepidote, with elliptic erect sheaths
imbricate and nearly concealing the scape, internodes about as long as the
sheaths, the long blades curled back. Inflorescence 25-80 cm long, 12-15 cm
wide, cylindrical, bipinnate, laxly composed of 9-40 lateral branches, internodes
1.5-2 cm, spreading at an angle of 3 0-70 degrees, the stout sulcate axis nearly
glabrous to slightly lepidote. Primary bracts; sheaths oval, about half as long as
the spikes, and embracing its flat side, pale pink, adaxially slightly lepidote,
abaxially densely lepidote, the basic ones often with long (to 30 cm) foliaceous
blade, much exceeding the branches, the upper ones only acuminate and much
shorter than the spikes. Spikes 6-10 cm long, 2-3 cm wide, mostly subsessile,
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Habitat: In the dry valley of Tehuacan Acatepec to Caltepec, the plant grows on
Stenocereus margina tus, Stenocactits weberi, Mvrtitlocactus geometrizans var.
grandiareolatus, Opztntia streptacantha and Folaskia chichipe, together with
Escontria ch iotitta, Beaucarnea gracitis, Yucca periculosa, Ferocactus mbustus,
ferocactus recurvits, Titlandsia makoyana and Ti/tan dsia atmviridipetala.

In February 1999, Hiroyuki Takizawa with Pamela Koide, Wayne Schuster,
Eloise Lau and Dan Kinnard found the same plant west of Tehuacan in the desert
at 1800 m. Another location in Puebla is near Azumbilla, along the road from
Morelo Canada Azumbilla to Ciudad Serdan about 5 km after road-cross, 2150
m. (teg. Jurgen Lautner 1992 and Lautner 1994 M94/64). Klaus and Renate
Elilers also collected the plant at the same place on May 3,1993 (EM 930201).
-

]

The plant seems to be to be related to T bourgaei (Baker) but differs by the
following characters:

Plants are often bigger, in a much narrower erect rosette, with offsets at
the base and often growing in groups, while I bourgaei never offsets,
not before flowering and not postfloral, and it never grows in groups
(always solitary plants). Leaves greener, less lepidote, with longer
filiform blades. Inflorescence often longer (to twice as long)
217

Figure 16. Desert habitat of
Ti/lands/a takizawae near
Tehuacan, Mexico.

Figure 17. Ti/lands/a
takizawae in habitat

4

Figure 18. Tillandsia
takizawae. Close-up
of a single spike.

Figure 19. Dr. Hiro
Takizawa holding a
specimen of the new
plant named in his
honor.

Renate Ehiers
Renate Ehiers
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then had doubts that our plant might be I stmbi4fera. Therefore I did not publish
it.

In May 2000 Hiroyuki Takizawa sent a herbarium specimen of this plant to
me. Then we all started a series of investigations. Harry Luther was kind
enough to send a photocopy of the photo of the painting of I strobi1fem. We all
agreed that I strobiflfera is very different from our new plant and after several
heated discussions we, (Dr. Hiroyuki Takizawa, Harry Luther, Pamela Koide, Dr.
Walter Till and some more bromeliad-friends) finally came to the conclusion that
it was indeed an undescribed species.
Etymology: The specific name honors Dr. Hiroyuki Takizawa, enthusiastic
collector and photographer of tillandsias who re-discovered the plant in the
Tehuacan desert and provided much assistance during the investigations.

ACKNOWLEDGMENTS
Renate Ehiers

Figure 20. A, Floral Bract; B, Sepals; C, Petal; D,
Filament; E, Style; F, Spike.

slender, more lax, internodes of the spikes bigger, spikes often narrower,
lacerate, floral bracts acuminate or with long filiform apice not only
acute, also adaxial lepidote. Sepals nearly glabrous, not densely lepidote.
Tiltandsia bourgaei normaLly grows in moist to semi-arid habits, while
this plant grows in an arid desert.

History: In 1990 when we visited Dr. Jurg Rutschmann in Basel we saw a
wonderful photograph of this Tiltandsia growing on a big cactus in the desert of
Tehuacan. We were very interested to see this beautiful plant and as our friend
Jurg gave us the exact locality, Klaus and I went in the spring 1991 to the place
where he discovered the plant. It was a very interesting location with many
different plants, resembling a botanical Garden and we were happy to see many
of the tillandsias in flower. I agreed with Jurg Rutschmann that it is a new plant
and prepared the description.

My thanks to Dr. Walter Till, University of Vienna for his cooperation and for the
Latin diagnosis. I also thank Harry Luther, Hiroyuki Takizawa, Pamela Koide,
Dr. Jurg Rutschmann, Derek Butcher, Len Colgan for their continuous
cooperation.
REFERENCES
Gardner, C. S. A Systematic Study ofTillandsia subgenus Tillandsia, University Microfilms
Ann Arbor, 1982.
Schenck, Heinrich, Sierra de Mixteca, Vegetationsbilder, 14. Reihe, Heft 5/6:29
Smith, L. B. & Downs, R. J.,Tillandsioideae (Bromeliaceae) FLORA NEOTROPICA, Monograph
14, part 2 Hafner Press, New York, 1989.

Herrenbergerstr. 14, D- 70563, Stuttgart, Germany

But in 1993, Dr. Jurg Rutschmann sent to us an article from
Vegetationsbilder, 14. Reihe, Heft 5/6, Heinrich Schenck, “Sierra de de
Mixteca”. Without doubt, a photo of H. Schenck 29. 8. 1908 on page 29 was our
new plant (EM 911801) and it was labeled I strobiliJ’ra (F. Morren ex Baker).
Tillandsia strobitifera (E. Morren) is a synonym of I bottrgaei. It was described
from Prof. Morren’s drawing made from a plant from Mexico that flowered in
cultivation in May 1882. The plant was received from M. Kienast, of Zurich. I
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Turkish Delight

Affiliates in Action

Peter Waters

Gene Schmidt

hile traveling through Turkey last year, my wife and I came upon an
interesting sight in a local market. She immediately recognized a nice
specimen of Guzrnania ‘Cherry’ sitting on a tray of bulbs in one of the market
stalls. When she inquired about it, the stall owner pointed to the tray of bulbs
surrounding the bromeliad and explained that this was the resulting flower from
planting the bulb.

t a ceremony held at the World Bromeliad Conference in San Francisco, the
Bromeliad Society International was pleased to announce the affiliation of
the Nederlands-Belgische Bromelia Vereniging (the Dutch and Belgian
Bromeliad Society). Their organization was originally formed as a study group
and has an increasing and enthusiastic membership. Its president, Eric Gouda,
was present in San Francisco to receive the certificate of affiliation. The DutchBelgian Bromeliad Society joined the Illawarra Bromeliad Society of Australia
and the Bromeliad Society of Japan as the newest affiLiates honored at the
conference banquet. Forty other affiliated societies were presented with new
certificates of affiliation at the WBC reflecting the name change of the BSI to
the Bromeliad Society International. The BSI’s newest affiliates lend validation
to the need for the name change, and points to the spread of interest in
bromeliads around the world.

W

Jeanette could not help herself at that point. She burst out laughing and
pulled out the camera to record this example of deception. At this point the Turk
became quite irate and chased Jeanette off, but not before the accompanying
photograph was taken.

The prize for the best affiliate display at the WBC went to the
Caloosahatchee Bromeliad Society. The prize was awarded based on voting by
conference registrants. Vicky Chirnside, president of the CBS, accepted the
prize money of S 100. All fourteen societies that had set up an exhibit received a
CD as a gift for their efforts. Our hats are off to the gallant effort put forth by
the Bromeliad Society of New Zealand in trying to get their display to the
conference in time, even though the effort fell victim to bad luck. The pictures
and written histories of individual affiliates gave conference attendees insight
into the personalities and efforts of local members from past and present.

;
,,
—

Jeaneffe Waters

Figure 21. Guzmania ‘Cherry’ on display in a Turkish market.

Auckland, New Zealand

Reprinted with minor alterations from the bitlietin of the Bromeliad Society
of New Zealand, Inc. 49(’5,,):]0. May, 2000.
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Two BSI affiliated societies deserve special recognition for their efforts in
making the San Francisco WBC a huge success. They are the Bromeliad Society
of San Francisco and the Sacramento Bromeliad Society. Their members did an
outstanding job, putting in many hours of hard work and thereby setting a high
standard for future world conferences. The next one will be hosted by the
Florida West Coast Bromeliad Society in Clearwater/St. Petersburg, Florida in
2002. Please give these people your support in their efforts to help the BSI put
on another outstanding conference.
Sadly, we have learned of the death of Bob Christoffel, killed in a motor
accident in Queensland, Australia, in July. In March, 1989, Bob and his wife
Bridgit, joined the Bromeliad Society of New South Wales. Thus began an
interest that led Bob, upon retirement from the Navy, to establish his own
bromeliad nursery and become known widely as “The Bromeliad Man.” He
devoted much time and effort promoting bromeliads both within the society and
by giving talks and demonstrations to other garden clubs and organizations. He
took part in the formation of the Provisional Judging School, and became
223

recognized as an Accredited Judge by the BSI. Bob served two terms as
President of the New South Wales society, and was made a Life Member in 1999.
(The Bromeliad Newsletter August, 2000, Volume 18, No. 8, Bromeliad Societyof
New South Wales, Inc.)
The Bromeliad Guild of Tampa Bay (FL) approved the purchase of a pair of
2002 World Conference tickets to be awarded to the individual bringing in the
most new members between August 1, 2000, and December 31, 2001. A great
idea, and good luck to you all! (Newsletter of the Bromeliad Guild of Tampa Bay,
Inc., August, 2000)
The Florida Council of Bromeliad Societies has announced that the
Division of Plant Industry, Florida Department of Agriculture and Consumer
Services, will allocate $58,000 for the years 2000-2002 for “research and
implementation of a plan to control the pest weevil Metamasius callizona
Under the terms of the contract to be signed by the FCBS, affiliates will be
required to participate by establishing a program to collect seeds from wildgrowing bromeliads. The seeds will be germinated and grown, and the seedlings
will be replaced in the same location from which the seeds were collected. To
qualify for the grant, very specific collection rules have to be followed. For
example, to collect on private land, written authorization must first by received
from the landowner. Volunteers are needed to collect, sow, and grow seeds. If
you would like to help, contact Nat DeLeon. It is gratifying that the Florida
Legislature has at last realized the danger facing native bromeliad populations.
All the Florida members who wrote letters and signed petitions deserve a pat on
the back. Biggest kudos go to Nat DeLeon, last year’s chairman of the FCBS,
who has worked tirelessly in this cause. (The Bromeliadvisoiy, September, 2000,
Vol. 43, No. 8, Bromeliad Society ofSouth Florida)
The program at the June meeting of the Sarasota Bromeliad Society (FL)
was given by Bruce Holst about a trip he made to survey the plants in the eastern
area of Peru, as part of a series of a five-year project of a Rapid Assessment
Program by Conservation International. There is the potential of making the area
he visited a National Park. Bruce spent a month in this area which consisted of
many slopes, landslides, and much bio-diversity. The camp the team had was
about six miles from any town and Bruce did a lot of walking. They hired a cook
for the time they were there and didn’t have many problems with the local fare
except for the cooked spider monkey, which Bruce says, is an acquired taste!
(The Newsletter of Sarasota Bromeliad Society, Volitme XIV No. 4, Winter 2000
Issue)
The following extract from the West Australian newspaper appeared in print
March 11, 2000, and was sent to the Bromeletter by Geoff Lawn. Brisbane:
Police are investigating Australia’s first known case of genetic terrorism after
protesters stormed a Queensland Government facility and uprooted a crop of
genetically modified pineapples. About 100 plants were pulled out of the ground
and stomped on in the late-night raid at the Queensland Primary Industries
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Agricultural Bioteclmology Centre in Brisbane’s bayside suburb of Redlands. A
Brisbane group known as Free Seed Liberation yesterday claimed responsibility
for the raid on the crop, part of an experiment by the University of Queensland to
clone a rogue gene that caused pineapple rot. (Bromelettei Journal of the
Bromeliad Society ofAitstralia, Inc., July/August, 2000, Volume 38, No. 4)
Duluth, Minnesota

WBC 2000 Notes
The recent World Bromeliad Conference in San Francisco will be
covered in articles coming up in Volume 50(6), the November-December issue.
However, a couple of items concerning the WBC program require comment in
this issue.
1. Mention that the New York Bromeliad Society made a donation that
contributed to the success of the taxonomic seminars was inadvertently
omitted from the WBC program.
2. Mention of Peggy and Joe Bailey’s donation to the plant show awards was also
inadvertently omitted from the program
3. The North County Bromeliad Society should have been included in the list of
re-affiliated societies in the program

Looking for a Home
Several items were left behind at the World Conference. A plant that was
on the head table at the show was auctioned off at the rare plant auction, paid for,
and then left behind after the show closed.
A CD Rom from Bromagic was ordered and paid for, but the owner did
not turn in the order form, so we do not know where to send it.
The owner may claim either of these items by contacting Joyce Brehm,
identifying them, and paying the postage to have it forwarded. Contact Joyce at:
Joyce Brehm
5080 Dawne St.
San Diego, CA 34990-4425
Phone: 619-277-1030
E-mail: joycesjoy@aol.com
225

BROMELIAD JOURNALS AVAILABLE FOR SALE
VOL
VOL
VOL
VOL
VOL
VOL
VOL
VOL
VOL
VOL
VOL
VOL
VOL
VOL
VOL

26
27
28
28
29
29
30
31
32
33
34
35
36
37

1976
1977
197$
1978
1979
1979
1980
1981
1982
1983
1984
1985
1986
1987

1-3
1-6
1-6
1-5
1-4
1-6
1-5
1-6
1-6
1-6
1-6
1,3,4,5,6
1-6
1-6
1-6

REPRINTS
(2 SETS)
(2 SETS)

$10.00 SET
$12.00 SET
$12.00 SET
$10.00
$8.00
$12.00
$10.00
$12.00
$12.00
$12.00
$12.00
$10.00
$12.00
$12.00
$10.00

Contact: Paticia Howell, 4973 Waverly Woods Terrace,
Lake Worth, Fl 33463

Faunal Inhabitants of a Florida Bromeliad
Brian J. Sidoti

n 1913, Picado characterized the microhabitat of bromeliads as a “terrarium’
(referring to the older, damaged leaves that no longer hold water but are full of
detritus) and as an “aquarium” (referring to the central cone and surrounding
pools) (Leme & Mango 1993). The term “phytotelma” was introduced by Varga
in 192$ (Fish 1983). Phytotelmata (Greek phyton + teim plant + pond) refer to
plant structures that impound water, such as modified leaves, leaf axils, flowers,
stem holes or depressions, open fruits, and fallen leaves (Fish 1983, Maguire
1971). The distribution of phytotelm-plant species is worldwide and includes
members of 29 plant families with more than 1,500 species (Fish 1983). Of the
phytotelm (tank) epiphytes, half are bromeliads (Benzing 1990).
Animals use the phytotelmatic environment of bromeliads for purposes that
vary with life cycle, food and protection needs, and abiotic factors (Cotgreave et
al. 1993, Benzing 1990, Frank 1983). Leme and Mango (1993) classified
these organisms (from high degree of interaction to low) as bromeligenic,
obligate bromelicoles, facultative bromelicoles, and visiting bromelicoles. Since
many faunal species live only part of their life cycles in bromeliads these
microhabitats are not entirely self-contained (Richardson 1999). Paoletti et al.
(1991) likened epiphytic bromeliads to a three dimensional matrix of
interconnected islands linked to the wider forest ecosystem by vines and lianas,
percolating rainwater, and animal movement.
The goal of this study was to examine and compare organisms dwelling in
Tillandsia utriculata Linnaeus in plots of differing sizes.

MOVING?
If your address is changing, even if your move is a temporary or seasonal one,
you should notify us four to six weeks in advance. Even when you are
temporarily away, your bulk mail is either discarded by the Post Office or, as in
the case of your JOURNAL issue, is returned to us at a postage due cost of .99
cents within the USA.

If you are moving, or have recently moved, please send your name, the old and
new addresses, and the effective date to: Carolyn Schoenau, BSI Membership
Secretary, P.O. box 12981, Gainesville, FL 32604 or by e-mail to
bsi@nersp.nerdc.ufl.edu.

MATERIALS AND METHODS

Fieldwork was conducted from October to November 1999 in a coastal
cedar hammock on Longboat Key in Sarasota County, Florida (27°20’N,
$2°36’W). The study area was 2-3 m in elevation.
Development has reduced the size of the hammock from 200 acres (before
1957) to approximately 2 acres-making it the last of its kind, not only to
Longboat Key, but also on any of the barrier islands between Tampa Bay and
Charlotte Harbor (I. Morrill, unpubl.). Threatened flora include yellow prickly
apple cactus (Cereus gracilis), Sanibel love grass (Eragrostis tracy,), and golden
creeper (Ernodia littoralis) (J. Morrill, unpubl.).
Three plots were examined in the hammock preserve at the Water Club
condominium. Plot #1 (the largest of the three) was located north of the
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complex, plot #2 (the smallest) was between the old road and current entrance,
and plot #3 was situated near the old administrationiconstruction building.
A total of 20 Tillandsia zttriculata specimens were collected using criteria
of length of longest leaf (45-99 cm) and location above ground (1-3 m)
(figure 22). In the lab, bromeliads were dismantled by gently pulling off each
leaf, beginning with the outermost and moving inward. Dead leaves were
removed and their litter washed before starting with live leaves. Invertebrates
were sorted and identified using identification keys from Borror et al. (1989)
and Bland and Jaques (1978).
RESULTS
Bromeliads from plot #1 had significantly longer leaves than those from
plots #2 and #3. Also, plot #1 had significantly higher numbers of dead leaves
(table 1).
Ants, segmented worms, and fly larvae accounted for the majority of
individuals living in bromeliad tanks (table 2). In plot #2, plant F had 2,220 ants.
More organisms (to phylum level) were found in litter of dead leaf axils from
plot #1 than from plots #2 and #3. When detritus and weight of plant were
combined, plot #1 had the highest phylum count.
In contrast, a study in the Myakka River region (Florida) in the fall of 1997
found that flies and ants represented most individual animals on Tillandsia
utricitlata (S. Sreenivasan, pers. comm.). The mean number of organisms per
plant at Myakka was lower (7.6) than those of the Longboat Key study (177.4561.9), possibly the result of a drought during 1997,

DISCUSSION
The greater number of taxa living in debris of deaf leaf axils from plot
#1 may be attributed to the high number of dead leaves per plant. Oliveira and
Rocha (1997) found that leaf number and plant volume (both tn-dimensional
parameters of plant architecture) affected microhabitat diversity more than plant
height and diameter (linear dimensions). Additionally, higher amounts of
detritus in dead leaf axils from plot #1 could have led to greater niche and habitat
complexity.

During the collection period plot #1 had the only flowering bromeliads
(plants N and P). The lack of larger, more mature bromeliads from plots #2 and
#3 could be the result of infestation from the introduced “evil weevil”
(Metamasius callizona). Plot #3 appeared to be more heavily damaged with the
“evil weevil” apparently moving in a northerly direction toward plot #1 (1.
Mornill, pers. comm.). In Florida, Tillandsia tttricttlata has been placed on the
list of endangered species because of attack by M. catlizona (Florida
Administrative Code. See frank 1999).
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TABLE 1. Biological characteristics of Tillandsia utriculata sampled at a coastal
cedar hammock on Longboat Key, FL, 1999. Values are mean±SE with different
superscript letters indicating significant difference across rows using Student
Newman-Keuls test (F<O.05).
Plot
Biological characteristic

I (n=9)

2 (n=6)

3 (n5)

Plant height (cm)
Length of longest leaf (cm)
Number of dead leaves*/plant
Number of green leaves*/plant
Weight of dead leaves*+dead leaf parts(g)1
Weight of live leaves*(g)

59.8±21.6
73745a
30.8±3 •9a

25.4+4.4

41.0±4.9
28.5±13.2
58.2±13.7’

19.4±1.1
52.1+2.Oh
1 0.5±2.4b
36.2±2.5
1.8±1.1
12.6±1.4b

18.8±3 7b
38.0±5.6
5.4±1.3
26.5±7.3gb

9.6±3.0’
17.3±2.7’
129.0±34.2’

0.40.3h
3.4±l.2b
18.2±2.8b

1.1±0.3h
5.9±2.7”
38.9±10.3b

114.6=45.5
426.8±109.2
20.6±16.2
561.9±108.8

192.5±186.5
254.3±1 75.7
1.2±0.8
448.0±360.5

52.2±20.6
118.4±76.1
6.8±6.8
177.4±74.8

2.2±0.2’
2.3±0.3
0.9±0.3
2.9±0.2’

1.0±0.Oh
1.8±0.2
0.7±0.3
1.8±0.2’

1.4+0.2”
1.6+0.4
0.4±0.4
2.0±0.Y’

Debris of litter in
Dead leaf axils (g/plant)t
Live leaf axils (g/plant)
Weight of plant + debris (g)
Number of individual organisms/plant in
Dead leaf axils
Live leaf axils
Pool
Plant
Number of taxa (to phylum)/plant in
Dead leaf axils
Live leaf axils
Pool
Plant
‘

t

58.5+4.6h

Complete leaf=leaf blade and sheath
Dry weight

Tillandsia tttriculata plants within the hammock already have suffered
mortality loss. In 1993, a “no-name” severe storm killed 10%-57% of T
titricutata (Lowman & Linnerooth 1995). Lowman et a!. (1999) found a
composition of 51% seedlings, 14% juvenile, and 30% adult T utriculata. Since
the demographics show quite young plants, the population could take as long as
15 years to reach maturity and reproduce. Generally, flora species tend to be
more resilient than vertebrates to forest fragmentation because they are longlived and have numerous reproductive episodes (Corlett & Turner 1997);
unfortunately, T utrictitata is monocarpic. With the breeding population
decimated and the plant’s ability to flower only once, there could be a
disturbance in the lineage ofT utriculata.
To compound matters, decades of development have greatly reduced the
bromeliad habitat. Fragmentation alters edge effects including biotic (i.e.,
invasion of weedy or generalist plants and animals) and physical (i.e., lateral
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light penetration) (Laurance 1997). Light quantity (sun vs. shade) and quality
(wavelength) effects foliar plasticity of Tillandsia utriculata (Benzing 1990).
Light also effects limnological composition in bromeliads (Laessle 1961) and
oviposition behaviour of Vveoinyia (Frank 1986). The exact influence of the
three plot sizes on abundance and richness of faunal species living in T.
zttricutata is difficult to determine, especially considering damage by the “evil
weevil’ to the adult population of bromeliads (Figure 23). Even with recent
efforts to restore what remains of the coastal cedar hammock (i.e., planting of
native flora), the organisms dwelling in T utriculata will continue to be affected
adversely by the sharp decline of their microhabitat.
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TABLE 2. Total fauna (no. of organisms) by major taxonomic groups in 20
Tillandsia tttriculata specimens sampled.
Annelida (segmented worms)
Arthropoda
Crustacea
Isopoda (isopods)
Arachnida
Acari (mites)
Araneae (spiders)
Pseudoscorpiones (pseudoscorpions)
Diplopoda (millipede): Polydesmida
Insecta
Blattaria (cockroaches)
Blattellidae
Blattidae
Oothecae (egg cases)
Coleoptera (beetles)
Metamasius callizona (“evil weevil”)
larvae
Collembola (springtails): Entomobiyidae
Dermaptera (earwigs): Forficulidae
Diptera (flies)
adult
pupae
larvae
Hemiptera (bugs): Lygaeidae
Homoptera (aphids): Aphidoidea
Hymenoptera (ants): Formicidae
adult
pupae
eggs
Hyrnenoptera (ants): Forrnicidae: Formicinae
d lt
pupae
eggs
Hymenoptera (ants): Formicidae: Myrmicinae
auuits
pupae
eggs
Hymenoptera (wasp)
Lepidoptera (butterfly/moth)-larvae
Psocoptera (psocid)
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2103

163
5$
43
5
1

101
10
153
6
193
169
21
10
3
1752
3
55
14
3
23
240’
753
15
20
35
8
1
42
5

Mollusca
Gastropoda (snails)
Amphibia: Anura: Hylidae: Osteopilus septentrionalis (Cuban tree frog)
Miscellaneous (larvae)
Miscellaneous (pupae/nymphs)
Miscellaneous (eggs)

56
2
42
29
10
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Figure 22. TilIandsia utriculata on Southern Red Cedar (Juniperus
Silicicola) in a coastal cedar hammock on Longboat Key, Fl.

Paoletti, M.G.. R.A.J. Taylor. BR. Stinner, D.H. Stinner. and D.H. Benzing. 1991. Diversity of
soil fauna in the canopy and forest floor of a Venezuelan cloud forest. J. Trop. Ecol. 7: 373-3 83
Richardson, BA. 1999. The bromeliad microcosm and the assessment of fauna! diversity in a
Neotropical forest. Biotropica 31: 321-336.
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Brian Sidoti

Figure 23. Damage by the “evil weevil” (Metamasius callizona) to
Tillandsia utriculata in a coastal cedar hammock on Longboat Key,Fl.
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Vern Sawyer

Portea alatisepala flowering at Marie Selby Botanical gardens. Each
inflorescence is approximately 25 x 15cm.

Introducing: Portea atatisepala
Harry F. Luther
Fortea alatisepala is a relative newcomer, just described scientifically by

David Philcox at the Royal Botanic Garden, Kew in 1992. By the mid 1990s a
number of American collectors had secured living examples of this attractive and
variable taxon and queries began to be received at the BIC as to their identity.
Portea alatisepata somewhat resembles the commonly cultivated P

petropolitana but generally is smaller with broader, softer, often somewhat
undulate leaves. Leaf color varies from green to red and the redder clones
resemble P kermesina. The inflorescence is usually shorter than P petropoiltana
and the sepals are shorter, the petals are longer. For growers with restricted space,
P alatisepala is probably a better choice than I? peimpolitana and its varieties
Another related plant is P silveirae. I’ve not seen this (or I don’t
recognize it) in cultivation but it should be easily distinguished by its densely
furfuraceous inflorescence.
Portea atatisepala has been found in a number of locations in coastal

Bahia, Brazil. I have seen it in deep shade in a flooded forest; Wally Berg and
John Anderson collected in a bright and open restinga forest. It is probably
somewhat tender to freezing.
Directo, Mu/ford B. Foster Brom eliad Identijication Center
Marie Selbv Botanical Gardens
Sarasota, Florida USA.
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