BROMELIAD SOCIETY OF
SAN
FRANCISCO
DECEMBER 2017

Meeting Specifics
When:
Time:

Thursday, December 21
6:30 to 7:00 PM
Recreation Room

Where:

Holiday Potluck and Gift Exchange

San Francisco County Fair
Building
9th Avenue at Lincoln Way
San Francisco

Note that we are meeting earlier
this month for the holiday party.

This month culminates another year for our society. For our
members that are not able to get to our monthly meetings, we
hope that many of you will be able to join us for the holiday
potluck. This month’s meeting will be an opportunity for us to
socialize and partake of great food. The society is providing an
organic turkey and organic ham. We are asking you to bring a dish
to share– drinks, appetizer, vegetable dish, rolls, desserts, etc.
Dan Arcos is tracking our food items. Go to
https://sfbromeliad.org/potluckLists/potluckDec2017.html for list.
Please try to remember to bring serving silverware for the dish
that you bring. We will provide plates, cups, silverware, and
napkins.
Our club will provide a plant for each member. You may also
bring a special plant or plant-related item for exchange with
the other members (not required).
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November Meeting
Bruce Holst’s research on several Belize expeditions has
uncovered 2 new Pitcairnias and 1 new Tillandsia
Last month we were fortunate
to have Bruce Holst as our
speaker. As Director of Botany
at the Selby Botanical Gardens
he is a very busy person. His
talk summarized the work he
has done on several research
expeditions to Belize in
conjunction with the
University of Belize and the
Caves Branch Botanical
Garden. The goal of these
trips is to develop a

comprehensive list of the
bromeliads of Belize and create
educational materials to assist
in conservation efforts.
Bruce is a real adventurer and
he visited parts of Belize never
previously visited by botanists.
He traveled the country by foot,
boat, air, and rope. In many
cases the explorers had to
travel by tractor over roads that
they constructed.

Some of the research was
conducted in various sinkholes
located in the mountains of the
Chiquibul National Park of Belize.
Getting to a 425-foot sinkhole
required travel by air, foot, and
rope. There are several sinkholes
in the park, so Bruce has the
opportunity for much more
rappelling. The sinkholes in the
area sit atop the estimated
540,000 square-foot Chiquibul

This is the 425 foot sinkhole that Bruce explored

Cave System, the largest in
Belize and the longest in
Central America. The entire
region is a veritable treasure
chest of botanical, geological,
and archeological wonders.
The area has been a recent
source of political tensions
and conflict with neighboring
Guatemala due to trespassing

activity that threatens the
region – specifically habitat
degradation, fire damage,
illegal logging, hunting, and
gold extraction.
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The Symposium on the
Phylogenetics of Bromeliaceae –
A Brief Report
On July 12th I attended the Symposium on the “Phylogenetics of
the Bromeliaceae” that was part of the 5th International
Conference on Monocotyledons, co-sponsored by the New York
Botanical Gardens and Fordham University.
Lapanthus duartei

Lapanthus vialiorum

Sincoraea albopictum

[Phylogenetics is the study of evolutionary relationships among
species populations that is discovered through analysis of DNA
molecular sequencing data acquired in biological laboratories,
PLUS morphological (physical/structural) data.] The goal of the
research is to improve the taxonomy of the different bromeliad
groups and to gain insight into their evolutionary history. This
important work has already resulted in revision of the
bromeliad subfamilies from three to eight, as reported in the
May issue of BROMELIANA.
The Symposium was organized by Jason Grant of the University
of Neuchatel in Switzerland. It was attended by 23 scientists, 3
from the U.S., 9 from Brazil, 6 from Germany, 3 from Austria,
1 from Australia and 1from Switzerland. Eight papers were
presented: “Adaptive Radiation, Historical Biogeography,
Correlated and Contingent Evaluation, and Net Rates of
Diversification of the Bromeliaceae” by Thomas Givnish;
“Systematics, Evolution and Biogeography of Bromeliaceae” by
Georg Ziska; “New Generic Circumscription and Phylogeny of
the Cryptanthoid Complex Based on Neglected Morphological
Traits” by Elton Leme; “Systematics and Biogeography of the
Ronnbergia Clade, a Case of Diversification Interconnecting
Three Neotropical Biodiversity Hotspots” by Julio AguirreSantoro; “Systematics and Evolution of Tillandsioideae” by
Michael Barfuss; “Phylogentics and Evolution of Tillandsia
Subgenus Tillandsia” by Juan Pinzón (publ. in March-June 2013
BSI Journal); “Phylogentics of the Tillandsia fasciculata
Complex” by Brian Sidoti; “Biodiversity and Molecular
Phylogeny of Genus Werauhia” by Jason Grant.
Most of this material is highly technical and is more appropriate
for publication in the Journal of Botany or the BSI Journal than
our newsletter. I will, however, try to summarize in plain
language a few issues raised by the talks which I believe will be
of interest to our readers.
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In one part of his talk, Tom Givnish, a leading
researcher from the University of Wisconsin,
presented a molecular tree that was focused on the two pathways for photosynthesis that have evolved in
bromeliads - CAM and C3 are two different ways plants fix and infuse CO2 into the leaf cells. [The combined
radiant energy from the sun (absorbed by the green chlorophyll pigment of the leaves), carbon, oxygen and
hydrogen from the infused CO2 and H2O absorbed moisture plus enzymes, are processed to produce acids
that breakdown into food sugars. In CAM, leaf pores are closed during the day and open at night to reduce
water loss by transpiration. In C3s the leaf pores are open during the day and are closed at night because
their habitats are water sufficient and humid so water loss is not a major problem.]
I was surprised to learn that among the 9 genera of sub-family Tillandsioideae only 60% of Tillandsia species
and only 3% of Vriesea species use CAM metabolism. The rest of the tillandsioids use the C3 pathway for
photosynthesis. The CAM tillandsias are all “atmospheric” species whose leaves do not hold water; their
habitats are more open, higher altitude cloud forests with dryer, cooler, water insufficient conditions. They
all evolved via natural selection to epithytism with fairly full trichome leaf coverings that enabled them to
adapt to those more adverse conditions when the land was pushed up to create the montane Andes about 3
million years ago.
The other 40% of the tillandsia species use the C3 pathway for photosynthesis, despite the fact that many do
have leaves with trichomes. They all come from water sufficient habitats at lower altitudes, and if they are
tank types or rosettes that can collect and hold water, they use the C3 pathway. The 3% CAM vrieseas are all
tillandsia-like such as Vriesea espinosae. It should be noted that a relatively small number of species has
been studied in the current research. The addition of many more species is needed to give the data even
greater reliability.
In subsequent correspondence with Givnish on a related issue, he pointed out that while water collection on
tank and rosette type tillandsias was probably responsible for their using the C3 pathway, but it doesn’t at
all work to explain why almost all of water-collecting species of subfamily Bromelioideae use CAM
photosynthesis. (This includes all 35 genera such as Aechmea, Billbergia, etc.).
Researchers hypothesize that CAM occurs in many species because their absorptive trichomes are wet much
of the time, preventing CO2 from diffusing into the leaf tissue. However, CAM photosynthesis, often allows
what is called an "idling" phase, which efficiently recycles respiratory CO2 within the leaf.
Tom commented that no one is sure the CAM idling hypothesis is true, but he says it's the best explanation
that he and his co-authors have heard; that it is an article of faith among many bromeliad physiologists that
extreme atmospheric types can't function under constantly very high humidity. He remarked that it is
surprising, after all these decades, that the exact daily and seasonal timing of CO2 uptake – especially in
relation to relative humidity – of bromeliads is still not known.
Inferences for Indoor Growers
1. Even if they are soaked, the soft-leaved broms such as Tillandsia cyanea and other rosette or tank types
won’t grow well indoors if mounted epiphytically. (The photo on page 4 of a clump of cyaneas growing well,
epiphytically, at the NY Botanical Gardens is no doubt due to their being hosed down once or twice a day.)
2. We should not soak mounted CAM tillandsias at night when their leaf pores are open, because the soaking
would flatten the trichomes over the pores and would prevent the diffusion of CO2 into the leaf tissue that
is needed for sugar manufacture.

4

December 2017
3. We can and should experiment more to grow tillandsias in pots with a medium that can stay damp but
drains very well. I know of one tillandsia nursery that grows beautiful tillandsias that way.
In his symposium paper on what he calls the Cryptanthoid Complex, the noted taxonomist Elton Leme of
Brazil demonstrated his findings of significant differences between groups of plants that fall within the
currently accepted genera of Cryptanthus, Laptanthus and Orthophytum. The species in this “Complex”
have in common: that they are all endemic to Brazil in overlapping geographical ranges, growing
terrestrially or in rock crevices and that their leaves cannot hold water.
The research of Leme and his associates with these groups primarily deals with the morphology (physical
characters) of their flower parts. His micro photos show the differences in the sizes, shapes and apices of
their stamens, stigma, pollen and fruits. I believe that there is ongoing work on biodiversity and molecular
studies to confirm these findings.
On the basis of that research, Leme proposes a revision of the Cryptanthus, Lapanthus and Orthophytum
genera as follows:. Genus Cryptanthus would comprise 3 subgenera:
1. Subgenus. Cryptanthus-type plant Cr. bromeliodes. Low altitude, terrestrial or rupicolous, shady,
andromonoeicious (some flowers with male and female organs and some with only male organs), odorless,
white petals 4-8 times longer than wide, basally connate (connected), stamens equal.
2. Restored subgenus Hoplocryptanthus (per Mez’s classification) with the type plant Cr. glaziovii. Median
to high altitude, hermaphrodite (male and female organs on each flower), fragrant, white petals only about
2-3 times longer than wide and basally connate, stamens equal.
3. New subgenus, Rokautskyia (no type species has been named). Median to high altitude, hermaphrodite,
strongly fragrant, white petals 3 times longer than wide and basally connate, stamens equal.
4. New Genus Orthocryptanthus (no type species named yet.) High altitude in open sun, hermaphrodite,
strongly fragrant, lilac-rose petals about 2-3 times longer than wide and free (not connected), stamens
distinctly unequal.
5. Lapanthus - at this time with only two species: L. duartii and L. itambenis. High altitude,
hermaphrodite, odorless, white, orange or yellow petals about 2-3 times longer than wide and free,
stamens equal.
6. Orthophytum - Low to high altitude, hermaphrodite, odorless, white or green petals about 3-7 times
longer than wide and free, stamens sub equal to unequal.
(Many of these attractive plants are new to us. It is to be hoped that one fine day some of them will
become available to us from mail order bromeliad nurseries.)
Another additional, important and constructive accomplishment of this symposium is that it resulted in a
meeting afterward at which the participants formed a permanent organization, and they initiated plans for
the construction of a website to facilitate the exchange of data among and between scientists around the
world. They also initiated plans for a conference to take place near Rio de Janeiro next year.

[This article by Herb Plever is reprinted from the September 2013 newsletter of the New York Bromeliad Society. New
genera and new subgenera are introduced in the article that are not yet available to us in cultivation.]
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Bromeliad Society of San Francisco (BSSF)

The BSSF is a non-profit educational organization promoting the study and cultivation of bromeliads. The BSSF meets
monthly on the 3rd Thursday at 7:30 PM in the Recreation Room of the San Francisco County Fair Building, 9th Avenue at
Lincoln Way, Golden Gate Park, San Francisco. Meetings feature educational lectures and displays of plants. Go to
sfbromeliad.org for information about our meetings.
The BSSF publishes a monthly newsletter that comes with the membership. Annual dues are single ($15), dual ($20). To
join the BSSF, mail your name(s), address, telephone number, e-mail address, and check payable to the BSSF to:
Harold Charns, BSSF Treasurer, 255 States Street, San Francisco, CA 94114-1405.
OFFICERS and DIRECTORS
President
Vice President
Treasurer
Secretary
Director
Director

Carl Carter
Dan Arcos
Harold Charns
Carola Ziermann
Roger Lane
Jill L. Myers

carl.m.carter@sbcglobal.net
darcos@pacbell.net
Harold@States-Street.com
carola.ziermann@yahoo.com
rdodger@pacbell.net
GEZUNDA@Earthlink.net

510-318-2379
415-823-9661
415-861-6043
925-446-4028
650-949-4831
415-706-7358

BROMELIAD SOCIETY INTERNATIONAL
The Bromeliad Society International publishes the Journal bimonthly at Orlando, Florida. Subscription price (in U.S. $)
is included in the 12-month membership dues. Please address all membership and subscription correspondence to
Membership Secretary Annette Dominquez, 8117 Shenandoah Dr., Austin, TX 78753-5734, U.S.A. or go to www.bsi.org.

Roger Lane
551 Hawthorne Court
Los Altos, CA 94024

