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Towards an Understanding of Diversity
Patterns and Conservation Requirements of
the Bolivian Bromeliaceae
Pierre L. Ibisch’ , Cliristoph Nowicki2 & Roberto Vásquez3

Abstract

Are the Bolivian bromeliads candidates for ‘Noah’s ark’? What kind of
conservation action do they require? Can answers to these questions be derived
from the preliminarily known diversity patterns? In this paper we give an idea of
some important issues that arise from first data base consultations. Currently,
296 species of bromeliads are known to occur in Bolivia. The Bolivian bromeliad
diversity is a product of explosive speciation in some genera and of Bolivia
occupying a location where many biomes meet causing high ecological and
biogeographical diversity. 49% of all species are epiphytes, and 22.2% of these
are endemics. Regarding terrestrial species, endemism percentage is much higher
at 67.8%. The Dry inter-Andean valleys and Humid Yungas forests are almost
equal in terms of total species diversity. With regard to endemism, the dry valleys
are much tnore important. Highest species diversity is observed in the mid-
elevations. Further spatial diversity and endernism patterns are shown and
discussed. It is indicated that none of the Bolivian bromeliads must be regarded
as either endangered or vulnerable. Highest risks exist for endemic montane rain
forest species. In the Andean Yungas rain forests, which occupies less than 5% of
the Bolivian territory, about 30% of the country’s bromeliad species are
concentrated. Fortunately, more than 35% of this area is in protected areas.
Finally, recommendations for bromeliad conservation are given.

Introduction

The biodiversity of Bolivia, until quite recently, has been neglected and
underestimated. Although the bromeliads in the past received more attention than
other families of Bolivian plants they are still largely under explored. The recent
phase of more intensive exploration and studies of diversity patterns started with
Ibisch’s (1996) analysis of the Bolivian epiphytes. Recent milestones were the
research of Michael Kessler (Kessler in press a, b, Kessler & Krömer 2000) and
the actualized checklist compiled by Krömer Ct al. (1999). The latter catalyzes
and stimulates floristic inventory and diversity research. It also facilitated the
recent CD-ROM of the Bolivian bromeliads (Ibisch & Vásquez 2000) and the
study presented in this paper. Finally, we begin to understand that the bromeliad
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Figure 1: In Bolivia, Puya is the
most endemic genus. Puya
tunariensis is a typical example of
an endemic saxicolous species
resistant to land-use changes and
fire that probably never will face
any conservation problems.

Figure 2: Deuterocohnia longipetala (with Cereus kroenleinii,
Cactaceae) at one of the northernmost sites of the genus on a
tropical inselberg within Bolivian lowland rain forest. These azonal
habitats have reduced conservation problems as they are not directly
affected by land-use changes.

Figure 3: Pitcairnia heydlauffli,
recently described local endemic
of the Chapare rain forests, is a
forest dependent species that can
suffer extinction it deforestation
affected its range. Currently, its
habitat is covered by the Carrasco
National Park.

Pierre Ibisch

Pierre lbisch

Figure 4: The bromeliads of the
montane Yungas rain forests will
be the most endangered species
if deforestation advances as in the
Tablas Monte valley (Chapare,
Cochabamba) which originally
was covered by a very humid and
species-rich forest.
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diversity of this country should be similar to countries like Peru or Ecuador.
Current rates of descriptions of new species or discoveries of new records may
be higher than in other countries. Even some genera such as Araeococcus,
Deinacanthon or Greigia, have been recorded only a few years ago.

As representatives of an institution dedicated to the conservation of
biodiversity we are not exclusively thrilled by pure taxonomic and floristic facts.
We try to interpret available data to obtain tools for priority setting and specific
or regional conservation planning and action. Of course, we still must learn more
about spatial patterns of diversity, distinctiveness, representation, endemism or
potential threats for small populations of bromeliads. However, important
conservation decisions must and will be made right now. In the next few years all
the main areas to be protected in Bolivia will be defined and the probability and
political viability of establishing new areas has already started to decrease.
Another starting point of our studies was the WCMC world’s plant red list
(Walter & Gillett 199$) which cites many Bolivian bromeliads among the
endangered or vulnerable plants of the world (e.g. 4 species of fosterella, 34
species of Puya, 6 species of Tillandsia). Is it that serious? Ibisch (1998) has
already expressed doubts about the subjective red list classifications and tried to
propose a more objective method.

Are the Bolivian bromeliads in ‘Noah’s ark’? Must they be candidates for
the ‘ark’? What kind of conservation action do they require? Can answers to these
questions be derived from the preliminarily known diversity patterns? Currently,
in the framework of several interdisciplinary projects, we are trying to
understand patterns of Bolivian diversity, promote knowledge of Bolivian
bromeliads and other plants applying taxonomic, ecological and molecular
methods. We use modern tools like Geographic Information Systems (GIS) for
integrative mapping of biological data and socioeconomic variables in order to
predict habitat and species conservation status. In this paper we give an idea of
some important issues that have arisen from first data base consultations.

Methods

Based on the recently published checklist (Krömer et al. 1999) as well as
on own new data on bromeliad occurrence (originally compiled for Ibisch &
Vásquez 2000, now updated, using Vásquez & Ibisch 2000a and own
unpublished data), especially in the different ecoregions of Bolivia and outside
Bolivia (mainly based on Smith & Downs 1974, 1977, 1979 and TROPICOS
database of the Missouri Botanical Garden), we can summarize some data on
diversity and distribution patterns of Bolivian bromeliads. We used Microsoft
Access database which permits diverse cross queries. A National Conservation
Value (NCV) was calculated for all species applying the method proposed by
Ibisch (1998; already used defining conservation status of Bolivian orchids,
Vásquez & Ibisch 2000b, and Bolivian epiphytic cacti, Ibisch et al. 2000). The
NCV assigns numbers to each species reflecting known species range size,
abundance in Bolivia, conservation status of the habitats, specific use, and

ex-situ cultivation.

We define diversity as the number of species that coexist in a certain space.
Endemism, if not differentiated, refers to the Bolivian territory. In order to
quantify the degree of distinctiveness of the different dry valley areas of Bolivia
we introduced a new value: the mean distinctiveness of a given area is the
reciprocal of the sum of its Sorensen4 values when the area inventories are
compared with all others. The distinctiveness of an area which is mainly caused
by the uniqueness of the composition of the biological communities is regarded
to be as important as diversity or endemism when identifying areas important for
conservation.

Table 1: Known and predicted taxonomic diversity and endemism of Bolivian bromeliad taxa.

Taxon No. of No. of No. of Endemism
recorded predicted currently percentage
species species known

endemics
Tittandsia 99 <120 37 37,4%
Puya 58 <80 48 82,8%
fosterelta 24 30 17 70,8%
Pitcairitia 19 25 10 52,6%
Gtiziiiania 17 25 2 11,8%
Racinaea 12 <20 2 16,7%
Bitibergia 11 <15 5 45,5%
Deuterocohnia 1 1 <20 5 45,5%
Aechmea 10 <15 1 10%
Uriesea 9 10 0 0%
Dyckia 7 15 3 43,9%
Bromelia 6 <8 2 33,3%
Greigia 3 5 3 100%
Werauhia 3 <5 1 33,3%
Mezobrontelia 2 2 0 0%
Ananas (without comosus) 1 1 0 0%
Araeococcus 1 1 0 0%
Catopsis 1 1 0 0%
Dehzacantlio,t 1 1 0 0%
Psetidaitaitas 1 1 0 0%

4 D =
— with D = mean distinctiveness, S = mean value of all Sorensen indexes; Sørensen
S x 100

index= s 2a
(b + c)

a = number of common species of area 1 and area 2, b = number of species of area 1, c = number
of species of area 2.
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Bromeliaceae total 296 up to 400 135 45,6%

Pitcaimioideae 124 <170 83 66,9%

Bromelioideae 34 <50 11 32,4%

Tillandsioideae 143 <180 41 28,7%

Results
Figure 5: In the Bolivian
lowlands many bromeliads inhabit TAXONOMIC DIVERSITY AND ENDEMISM

azonal sites or are species that Now, 296 species of bromeliads are known to occur in Bolivia (Krömer et
adapt well to land-use changes. al. 1999: 281 spp.). In Table 1 we present the number of recorded species
Bromelia hieronymi, is abundant . . . . . .

in over-grazed dry chaco forests. subjective estimates of potential species numbers and information on endemism
of all genera and subfamilies.

The genera Tillandsia, Fuya (figure 1) and fosterella belong to the most
diverse and endemic genera. The two latter ones have secondary or primary
diversity centers in Bolivia. The Bolivian bromeliad diversity is the product of
explosive speciation in some genera and of Bolivia being a space where many
biomes meet thereby causing high ecological and biogeographical diversity.
Several genera reach their southernmost edge of range in Bolivia (Racinaea,
Catopsis, Mezobromelia, Werauhia). Others, including Deinacanthon,
Deuterocohnia, (figure 2) reach their northernmost or westernmost range
(Araeococcus, Dyck-ia). More than 15% of the currently known species have been
described in the 1990’s (39 spp.), several more await description (own
unpublished data).

In analyzing endemism patterns it is interesting to consider the life style.
On the one hand, 49% of all species are epiphytes, and 22.2% of those are
endemics. 62.5% of them have a wide range, i.e. they are found in more than one
other neighboring country. On the other hand, 67.8% of all terrestrial species are
endemics, while only 15% have a wide range (as defined before). The same
pattern is observed even within the genus Tillandsia: 88.2% of all terrestrial
(saxicolous) species are endemics, but only 29.4% of the epiphytes are. Even
when we compare the endemism percentages of saxicolous and epiphytic gray
Tillandsia species exclusively from dry inter-Andean valleys the difference is
significant: 56.5% vs. 28.6%, respectively! Obviously, the relationship between
predominant life styles and taxa has a strong influence on the statistics of the
subfamilies: Pitcairnioideae show 66.9% endemism, and less than 10% of the
species have a wide distribution. In Tillandsioideae it is just the opposite: 28.7%
are endemics and 55% have wide ranges. The Bromelioideae, a less species-rich
group, is different with having 32.4% endemism and about 55% wide ranging.
The genera with the most endemic representatives are Greigia, Puva and
fosterella.

Spatial patterns of diversity and endemism

Table 2 illustrates the distribution of bromeliad diversity and endemism in
the different ecoregions. The Dry inter-Andean valleys and Humid Yungas

Pierre Ibisch

Pierre Ibisch

Figure 6: On a national scale, Tillandsia usneoldes is the most
heavily used bromeliad. Before Christmas, in the largest cities La Paz,
Cochabamba and Santa Cruz, considerable quantities are sold for
ornamental purposes. However, this use probably does not threaten
the populations.
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forests are almost equal in terms of species diversity. With regard to endemism

the dry valleys are much more important.

Table 2: Distribution of Bolivian endemics in the different ecoregions.

Ecoregions No. of No. of Endemism Especially Probability of
endemic species percentage promising areas threats to
species (total) for new discoveries bromeliad habitats

(especially promising caused by
genera) anthropogenic

conversion

Dry inter- 54 99 54.5 Santa Cruz, Very low
Andean Chuquisaca
valleys t’Puya, Tiltandsia)
Humid 32 107 29.9 Cochabamba: High
Yungas Northern Ayopaya,
forests Cocapata; La Paz:

Madidi: Santa
Cruz: inner

Amboró
(Fosterella.
Gttznianici,

Pitcaimnia,

Racinaea,

Tillandsia)
Tucuman- 17 39 43.6 Chuquisaca High
Bolivian (Fostemella,
forests Pitcaimnia, Pt,ya)
Ceja cloud 16 34 47,1 La Paz: Madidi High
forests (Guzmania,

Tillandsia)
High Andean II 17 64.7 Cochabamba Very low
non-forest southwards
formations (towards Tart/cl)

(Puva)
Montane 11 34 32.4 Chuquisaca Low
Chaco forest tPtna, Tillancisia)
Northern 8 31 28.1 Cochabamba: High
humid lsiborö-Securé; La
Amazon Paz: Madidi; Pando
forests and (Fosterella,
Andean Pitcaimnia)
foothills

High Andean 7 12 58.3 - Very low
forests

Evergreen 6 28 21.4 Santa Cruz: Medium
humid forest montane Cerrado to very low
of the Brazil. e.g. Serrania Sunsas
shield and northern inselbergs
Cerrado (Dvckia, Fostemellci,

Pitccumnia)

Dry 5 26 19.2 Inselbergs Very high
Chiquitano (Dickia, fostemella,
forest Pitcaimnia
Dry Chaco forest 4 25 16 - Low
Transitional 0 16 0 Cochabamba: High
humid Jsiborö-Securé.
Amazon forests Basque Chimanes

(Gu;mania)
Humid savannas 0 5 0 - Very low

Analyzing the endemism centers of the most species-rich genera it can be

concluded that in the case of Titlandsia the dry valleys are of special importance

(70% of all endemics; very important: Chuquisaca). Only 13.5% are found in the

species-rich Yungas forests. A total of 44% of the Puya endemics are found in the

dry valleys (very important are Tarija and Santa Cruz; also High Andean

non-forest formations, especially in La Paz). The endemic fosterella species are

mainly found in humid Yungas forests (41.2%).

For the importance of the dry valleys it is interesting to differentiate the

diversity patterns in the distinct valley regions (here provisionally using political

department limits):

Table 3: Analysis of relative diversity, endemism importance and distinctiveness of Dry
inter-Andean valleys’ bronieliads.

No. of No. of No. of local No. of No. of Mean
species in Bolivian endemics species in Bolivian distinctiveness
tlry valleys of endemics in restricted to department endemics in value of tlry
department dry i’alleys of dry i’alleys of the valley’s

department department department bromeliads

Chuquisaca 54 21 8 67 25 0.13

Tarija 50 16 9 63 20 0.20

Santa Cruz 41 13 5 126 49 0.14

Cochabamba 39 14 4 118 39 0.11

La Paz 36 12 4 162 5$ 0.17

Potosi 28 10 2 20 12 0.17

In the Chuquisaca department we find the major diversity and highest rates

of endemism, followed by the southernmost departments of Bolivia and Tarija.

Species numbers are comparable in Santa Cruz, Cochabamba, La Paz and Potosi.

Calculating the mean distinctiveness the Tarija department is especially

prominent. Cochabamba, in the center of the country, has the least unique dry

valley bromeliad flora.

I
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Table 4: Analysis of relative diversity and endemism importance of Yungas rain forests’
bromeliads.

No. of No. of No. of local No. of No. of
species in Bolivian endemics species in Bolivian
Yungas in endemics in restricted to department endemics in
department Yungas in Yungas of the

department department department

La Paz 96 27 12 162 58
Cochabamba 59 13 3 118 39

Santa Cruz 12 12 1 126 49

If we consider the humid rain forests of the Yungas (only present in La Paz,
Cochabamba and Santa Cruz, see Table 4) we observe a latitudinal gradient:
diversity is decreasing with increasing latitude. In the case of the dry valleys
this gradient was almost inverse. The absolute area of existing habitat, the
geodiversity, and the rate of geographic fragmentation are important factors. The
La Paz Yungas cover a larger area than those in Cochabamba or Santa Cruz.
Furthermore, the La Paz Yungas are characterized by several complex river
systems which fragment humid forest habitats. However, some latitudinal
tendency also should exist because many humid-forest-genera are elements of
the northern Andes which reach their southern range limit in Bolivia, sometimes
hardly touching its territory.

The Bolivian bromeliad diversity mainly is concentrated in the Andes.
Therefore, it is worthwhile differentiating diversity patterns along the altitudinal
gradient. Figure 7 shows that highest species diversity is observed in the mid-
elevations (between 500 and 2,500 m). In the humid Yungas forests the
maximum is located in lower altitudes (1,000-1,500 rn) than in the Dry inter
Andean forests (2,000-2,500 m). Endemism percentage increases with altitude,
being especially low below 500 m. All endemics of the Bolivian lowlands are
found exclusively in the ecoregion of the Chiquitano Dry Forest. In the most
species-rich altitudes of the Yungas the endemism percentage is lower (23-33%)
than in the Dry inter-Andean forests (35-55%)

Figure 7: Altitudinal patterns of species richness and endemism of Bolivian
bromeliads.

Without being able to present the complete list of the species and their
National Conservation Values (NCV) we can indicate that none of them really
must be regarded either as endangered or vulnerable. As the applied methods
heavily reflects known range size one third of the species merits special attention
for being endemic to Bolivia - however, endemic does not mean endangered (see
discussion). When considering the 25 species that are characterized by the
highest NCV, all are local endemics. Several of them are recently discovered and
poorly known species (e.g. Fosterella chiquitana, Tillandsia kessleri, Greigia
atrocastanea, Guznwnia remediosensis). There is the hope that their ranges after
some more research may be larger than they appear to be now. About 40% are
terrestrial species of humid habitats, 36% are epiphytes, most of them occur in
the La Paz department (44%), and almost 70% are species of the Andean Yungas
or foothill rain forests.

Discussion

Diversity and endemism - taxonomic and spatial patterns

Regarding the high diversity of Bolivian bromeliads, it is an important fact
that a considerable number of tropical and subtropical genera are represented in
Bolivian ecosystems. Main causes are an enormous diversity on the ecoregion
and ecosystem level, which is a consequence of the geographic position of
Boliva in the center of South America, shaped by complex climatic transitions,
and the turbulent climatic history. Kessler (in press a) points out that the highest
alpha diversity is found at mid-elevations in humid areas and that northern
Bolivia has higher alpha diversity than the southern part of the country. However,
it is remarkable that in dry areas southern Bolivia is more species-rich than the
north. That may be related to the total habitat area available. Species of arid
habitats, terrestrials and epiphytes respectively, are more endemic than their
equivalents in more humid areas possibly due to geographical isolation effects:
smaller fragmented dry valley systems vs. larger continuous humid forest belts.

Groups with more efficient reproduction mechanisms in a lesser extent tend
to have restricted ranges and adaptive radiation (wide distribution of
Bromelioideae with birds and mammals dispersal vs. Tillandsioideae with long
distance wind dispersal) (Ibisch 1996, Kessler in press b). Following Kessler (in
press b) fruit types, apart from elevation and habitat area, show the most
significant relationship with range sizes of the taxa. The same author discusses
the problem of different range sizes in terrestrial and epiphytic species as
follows: “Ibisch et al. (1996) suggested that the tendency towards larger ranges
among epiphytic bromeliads was the result of enhanced ecophysiological
plasticity among epiphytes relative to finer niche-tuning among terrestrial
species, facilitating separation and subsequent speciation. While these factors
may certainly play a role, the results of the present study suggest that epiphytic
species may simply have larger ranges because they have diaspores predisposed
for long-distance dispersal.” If this is true, why are terrestrial Tillandsioideae
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with the same kind of diaspores more endemic than their epiphytic sisters? Why
is there such a marked difference between the endemism percentages of
saxicolous and epiphytic species of gray tillandsias of the Dry inter-Andean
valleys? In the Dry valleys the rock habitat is practically as continuous as the
canopy habitat. The fragmentation of the Dry ValLey ecoregion affects both
groups. Still, there seems to be a relationship between lifestyle and endemism
(lbisch 1996, Ibisch etal. 1996).

Independently from this discussion it is important to recognize that,
especially in the Andes, some groups with less ecophysiological plasticity and
less efficient dispersal mechanisms experience a dynamic speciation responding
to some geophysical factors; in some genera such as Puva or fosterella many
species should be quite young.

For conservation purposes it is important that diversity centers (especially
the humid Yungas) are not necessarily identical with endemism centers (dry
valleys). And both do not necessarily indicate where the most distinctive
communities (southern dry valleys) are found. So, the brorneliad analysis
confirms that for the identification of conservation priority areas we should
consider as many variables as possible. It must be confirmed in the future to
what extent the patterns of the better known bromeliads indicate patterns of
other, rather unknown groups.

Conservation status

The conservation status analysis shows that most species, up to now are not
threatened. Some existing studies on conservation status (e.g. World
Conservation Monitoring Center, Walter & Gillett 199$) or species extinction
directly deduce threat categories from endemism, e.g. in the case of species of
fosterella spp. (3 endangered / 1 vulnerable), Puva spp. (34 / 5), Tillandsia spp.
(6 I 3). In the case of Bromeliaceae. especially in non-forest land adapted
Pitcairnioideae, this is inadmissible. Most endemic Pitcairnioideae do and will
survive anthropogenic land-use changes. In the dry valleys and the Andean non-
forest formations local endemics coexist with human activities at least for many
centuries. The terrestrial non-saxicolous species mostly are quite fire and grazing
resistant, e.g. Puva raimondii, a species not as endangered as supposed by many
authors (Ibisch et al. 1999; own unpublished data). The saxicolous species are
the last to suffer from anthropogenic habitat conversion (Figures 1, 2). Contrarily,
many are benefited by expansion of degraded lands with poor soils and scarce
vegetation (Ibisch 199$).

The only species that are potentially threatened are those occurring in the
Andean Yungas rain forests (Figure 3). Here, on less than 5% of the Bolivian
territory about 30% of the country’s bromeliad species are concentrated. Rain
forests tend to disappear in many regions (Figure 4), however in the Bolivian
Yungas there is still hope: conservation efforts in this area have advanced well;
more than 35% is covered by protected areas (Ibisch ci a?. in press) and an even

higher percentage is characterized by a good or very good conservation status
(Araujo & Ibisch 2000). In the Bolivian lowlands (Figures 2 and 5) where most
endemic species are restricted to some specific azonal sites probably none of the
species will suffer from severe conservation problems.

Some endemic dry valley species, especially of the genus Tillandsia, could
possibly be endangered by illegal harvesting for ornamental purposes. Utilizing
the scarce information currently available, we suppose that for now at least, none
of the Bolivian species have been endangered by trading activities (Figure 6).

Bromeliad conservation action required?

First of all we suggest that, for the moment, Bolivian bromeliad species
should not appear on any red lists. Red list species are not better species and long
red lists are not better red lists. Conservationists must take care to try to avoid
exaggeration when warning the public about conservation problems. The
conservation issue is not necessarily a high priority with the general public and
people may start to say: “You warned us about extinction decades ago and now
there are still so many plants and forests that possibly the situation is not as bad
as you are constantly trying to tell us

Currently, there is no urgent action required. Most rain forest bromeliad
species must be conserved by habitat protection. We think that most of them will
be fine when the existing protected areas really will be implemented. Several
species of drier habitats must be protected against illegal harvesting for
ornamental use. The best way to achieve this is to start propagation programs,
e.g. involving tissue culture techniques as now started by our F.A.N. laboratory
“germoFAN”. A fundamental activity for propagation are ex-situ collections that
make available the Bolivian bromeliad diversity to taxonomic and reproduction
research. F.A.N. is establishing the largest and only scientific bromeliad
collection within Bolivia. Legislation must be improved facilitating ex-situ plant
reproduction and commercialization. Perhaps in some cases monitored wild
harvesting would be possible, but currently there is no legal basis for that kind of
activity.

Although they are not among the most endangered taxa, bromeliads should
be explored as flagship species for conservation of Bolivian biodiversity. Many
of them are beautiful and conspicuous representatives of the unique and endemic
flora of Bolivia (e.g. Figure 3) and could help promote a better appreciation for
the native flora. In the case of Puya ,vimondii, we have identified an opportunity
for bromeliad-based nature tourism that can support the Ptn’a populations and
benefit local communities. When tourists come to Bolivia wanting to see puyas

and other bromeliads and are willing to pay for these experiences, the local
peasants will be stimulated by this added value of the native flora.
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Titiandsia juerg-rutschmannii: A Footnote
Virginia Guess and Robert Guess

In a recent issue of this Journall , we reported on our first observations of
Tiltandsia juerg-rutschrnannii Rauh in Cañon del Sumidero, to date, its oniy
known habitat. Since then, we have periodically visited the canyon in Chiapas,
Mexico, in order to monitor this endemic species.

At our initial visit in 2000, we saw many plants nearing maturity, but only a
few with fully developed inflorescences. One year later, in the same month as in
the preceding year, several hundred flowering plants were visible along both
faces of the canyon. The pink, pendulous inflorescences of T. jtterg

rutschmannii, silhouetted against the limestone cliffs, could be seen either by
standing at the rim and looking with binoculars across the gorge, or from a
launch on the Rio Gnjalva. They ranged from the top of the canyon to just above
river level, a distance of some 800 meters. Boatmen familiar with the flora of this
region remarked that this was one of the most unusual displays they had seen in
many years.

Our recent sightings help to confirm that T jtterg-rtttschmannii consistently
flowers from mid-November to the end of December, and that the number of
plants in flower varies dramatically from year to year. Furthermore, they veri’
Juerg Rutschmann’s (1984) initial comment that this is a highly synchronized
plant community. We guarantee that a visit to Cañon del Sumidero coinciding
with the flowering of this Tillandsia promises an awesome prospect.
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Figure 8. The inflorescence of
Tilandsia juerg-rutschmannii first
appears erect. Since the plants
mature on steep cliffs where
observations are extremely
difficult, this initial phase is rarely
visible in the natural habitat.

Figure 9. Within a few weeks, the
inflorescence of Tillandsia juerg
rutschmannii develops a pink
blush and begins to arc
downward. The pendulous
inflorescence of Tillandsia juerg
rutschmannhi attains a length of
150 centimeters or more.
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Bromeliad Exploring in the Lesser Antilles
Jeffrey Kent

Our hearts were pounding, our legs were aching, and we were all wet and
chilled as we approached the famous Boiling Lake in Morne Trois Pitons
National Park on the island of Dominica. The sulphurous fumes became more
annoying after a 3V2 hour march through Desolation Valley. Our guide had been
listening intently to my “bromeliad ramblings” during the journey as I attempted
to explain the differences between Gtomempitcaitnia penduliftom and Fitcairnia
angust(folia. The former is a true giant in the Bromeliad family reaching a height
in excess of 9 feet in flower. This monocarpic bromeliad produces thousands of
seeds at anthesis, but no offsets for the enthusiast to separate and grow.

Dominica, a small 10 by 30-mile island located in the eastern Caribbean
between Guadeloupe and Martinique is in the Lesser Antilles. The mountainous
regions of Dominica receive in excess of 300 inches of annual rainfall and has
more than six peaks exceeding 3,000 feet in elevation. Called the “Garden
Island”, Dominica possesses about 18 species of bromeliads.

Tillandsia utriculata and T flexitosa occur in the dry scrub woodland
commonly found on the western coast of Dominica. The two species seem to be
especially common near the cities of Portsmouth and Cabrits. While dry scrub
woodlands form a widespread habitat on the Island, it is home to very few
bromeliad species. For those, one has to journey to the interior mountains.

These interesting mountains form an imposing central spine of the island in
a north-south direction. Here, above 2,000 feet in the cloud forests, can be found
Guzmania dttssii, G. megctstctchva, and G. phtmieri. The former two species may
well be synonymous. Moving up into the Desolation Valley region at 2,500 feet
one can find the endemic Pitcairnia micotrinensis growing terrestrially amongst
the fumaroles. This bromeliad seems to love the acidic soils laden with sulfides
and oxides of iron. Pitcairnia angustiJblia can also be found in the montane
forest, but not directly in the Desolation Valley area. Also found in this cool
cloud forest environment is a dwarf yellow-bracted form of Mezobromelia
capitittigera.

Two color forms of the spectacular Aechmea smithiorum occur in the lower
montane rainforest. We saw the more common lavender form growing high in
fictis trees throughout the island while we only saw the rare white form in
collections on the island. Also of note is the green-bracted Guzmania lingtdata.
Weraithia ringens and W gladioliflom were ubiquitous here. This forest occurs
between 800 and 2,000 feet and is found beneath the mountain peaks throughout
the island.

The most notable thing about the flora of Dominica is the characteristic of
the bromeliads to be self-pollinating. This characteristic was also notable on the
islands of Trinidad and Tobago. The copious production of seed without
pollinators ensures that very uniform progeny, ideally suited to the existing
habitat, are always produced. When a cataclysmic event occurs, such as a
Hurricane David, that destroys extensive habitat on the island, bromeliads can
more easily recolonize the regions where they originally occurred. Stable
environments are more apt to produce great species diversity, encouraged by
external cross-pollination. Only one bromeliad, Gttzmania dttssii (figure 10),
possessed a long yellow flower tube suitable for pollination by hummingbirds. Of
the four species of hummingbirds seen on the island: the Antillean Crested
(Orthorhvl?cus cristattts), and the Blue-Headed (Cyanophaia bicolor), are most
often observed, usually while pollinating the non-native ginger’s and heliconias!

Tobago

My collecting permit secured, I contacted Mr. William Trim of the Forestry
Department on the island of Tobago. Our destination was the Main Forest
Reserve to do an extensive study of the local bromeliads. This would later be
compared to those I would collect on Trinidad.

Tobago formed the first Forest Reserve (not a national park) in 1765 to
protect the island’s watershed beneath the steep hillsides in order to grow sugar
cane successfully. The main ridge on the northern section of the island reaches
2,200 feet and within this region flourishes a lowland tropical forest. In 1963,
Hurricane Floyd ravaged 95% of the forest canopy on the windward side of the
island. Rainfall here averages nearly 100 inches annually which allows certain
bromeliad species to flourish. The rarest species include the mesic Gtt:nzania
lingttlata and Vriesea splendens var. formosa. Found in only a few riparian
drainages, these two delicate epiphytes hover on the brink of extinction.
Compared to neighboring Trinidad, few young seedlings could be seen and then
only in the most protected areas of the island. Aechmea dichiamydea var.
dichiantydea (figure 12) was undoubtedly the most common decorative species
in flower during my trip here in January, 2001. The huge 1 meter (5 fi) spikes of
lavender and red formed brilliant lanterns to guide my way through the forest. At
slightly lower elevations, Aechmea aquitega and Aechmea nudicattlis were
commonly seen in flower in the larger trees.

Normally a hike along the “knife edge” of the ridge yields new and
different species, but here in Tobago, 28 years after Hurricane Floyd, only a
species of Werauhia could be located. Only 5% of the original forest remains and
these trees mostly lacked epiphytes other than Ae. dichiamydea var. dichiamydea.

Outside of the main forest reserve up to 7 bromeliad species ( Aechmea
nudicaulis, A e. aquilega, Tillandsia bulbosa, T fascicttlata, T. tttriculata,
CatopsisJloribunda, and Gttz,nania monostachia) can be found growing on large
mango trees at 1,500 feet elevation. These ubiquitous, self-seeding, bromeliad
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Figure 10. Guzmania dusil Figure 12. Aechmea dichiamydea
var. dichiamydea

Figure 11. Guzmania plumieri Figure 13. Vriesea splendens var.
formosa

Jeff rey Kent
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“weeds” occupied every available niche. This area was cleared for agriculture 25
years ago and the species make-up is typical for this elevation in this part of
the Caribbean.

Trinidad

Trinidad is a large island located Southwest of Tobago. An extension of the
Andean mountain chain continues eastward from Venezuela and continues
through Trinidad to Tobago before its terminus on the continental plate. Here on
Trinidad, this mountainous extension reaches to elevations over 3,000 feet and
has produced a highly diverse population of bromeliads on the island. Many
more species occur on Trinidad than Tobago. F uttire studies may yield more
information about endemism and brorneliad biodiversity between these islands
and mainland bromeliad populations.

We made a brief, one-day trip above the city of Loango, hiking about
3 miles into the mountains and reaching about 3,000 feet in elevation west of the
forest reserve of El Cutuche. The lowland tropical rainforest was mostly intact
above 500 meters since they have not encountered any hurricanes in recent times.
The rainfall in this region is nearly 150 inches annually resulting in an evergreen
forest at elevations above 1,500 feet. Below is a partially cut tropical deciduous
forest containing large Ceiba pen tandra trees sometimes taller than 150 feet.

The tropical deciduous forest contained only epiphytic bromeliads
including: Vriesea bituminosa, Tilkindsia gardneti, Gttznzania lingttlata,
Catopsisfioribunda and many other species unidentifiable in the high canopy.

The evergreen forest was resplendent with terrestrial V. splendens var.
/brmosa (figure 13), found everywhere at the ridgetop of the mountain. Also
found here were V gititinosa, V didistichioides, Guzmania lingulata, G.
sanguinea, Aechmea fendleri, Tillandsia fend/en, and some other yet-to-be
identified species.

While this wasn’t an exhaustive collecting trip, many friends and contacts
were made, including a few unwelcome ones such as the chiggers we discovered
the next day. I hope to return this June to better identify other species on this

Vista, C’alljbnnia

Singapore revisited
Derek Butcher

In April this year I received a phone call from my mate at the Adelaide
Botanic Gardens asking whether I would like to take a trip to the Singapore
Botanic Gardens - all expenses paid - to help them identify their bromeliad
collection. This was an offer too good to be missed, but I just had to take my able
assistant, who also happened to have been my wife for the past 43 years, along
with me. Margaret knows just as much about bromeliad names as I do but is a lot
less noisy about it! If you want to find out how the plants got to Singapore you
are referred to “Bromeliads in the Singapore Gardens” by Len Colgan in J.
Bromeliad Soc. Volume 49 (1999): pp165-7.

Just before the plane landed at Changi Airport we were treated to a
propaganda video of what to expect in Singapore. It was very informative and we
got excited when the wrought-iron gates of the botanic garden appeared. We then
learned that orchestral concerts were held here! No orchids were visible so what
hope was there for bromeliads! On the ride to our hotel the Assistant Director of
the Singapore Botanic Gardens was duly advised about this omission!

Singapore is an island virtually on the equator with an elevation of about 50
to 100 meters, but is so close to Malaysia on one side and Indonesia on the other
that you could not say it enjoys a typical island climate! We went in what is
loosely termed the “dry’ season where it only seemed to rain for 3 hours each
day! 30 degrees centigrade and above was the norm so every Singaporean had an
umbrella which alternately provided shade from the sun and protection from the

And so to work - well, THEY called it work - we thought it play, even
though it caused perspiration! It is still called the “National Orchid Garden” and
still occupies some 3 hectares with the northern 1/8th of it devoted to
Bromeliaceae. Unlike the time that Len Colgan visited in 1999, this time all the
workers were aware of the existence of bromeliads even though orchid workers
outnumbered bromeliad workers 20 to 1. Oft was the time when some cheerful
sotil would say “Hi Uncle Derek!” When you realize that Singaporeans come in
all shapes, sizes, colors and creeds, I realized that my immediate family must
have been as fecund and promiscuous as neoregelias! So if you ever visit the
National Orchid Garden everyone will now be able to tell you where the
bromeliads are.

The main problem facing the bromeliad grower in Singapore is the lack of
temperature change, not only between night and day, but between seasons as
well. The changes in these two areas are often what triggers flowering. Plants not
in flower mean difficulty in establishing identification. The plants were, in many
cases, large enough to flower so they may need chemical inducement. Many

island.

rain.
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bromeliads only color up at flowering and there was a worry by the locals that
the plants were too dull. But as Mr Lee - yet another Orchid Man - stated, the
pastel shadings in orchids are just as important as the more strident colors. Plants
here will never reach the vibrant colors you see in Florida nurseries full of
neoregelias just before sale, or in catalogues.

Perhaps the biggest change in appearance has been in the gray leafed types
of the genus Tillandsia over the last 6 years or so. This is to be expected. Even
plants attached to the smallest piece of wood would die from excess water and it
was surprising how so many had survived purely from the intuition of the
gardener in having tillandsias dancing on vertical stainless steel wires (nylon
disintegrates!). Plans are at hand to have a cool house where moisture and
temperature can be controlled. Time will tell if this experiment will work. In any
event, while we all try to grow plants in the same environment it may be better
for the Singaporeans not to spend too much time on the dry loving species.

Still, there were just as many success stories using the advantages of the
climate. One is based on the variation you can get in the outside edges of
bromeliad leaves - this is called the abaxial by Harry Luther! In Adelaide I had
thrown out my Aechmea ‘J. C. Stiperstar’ purely because the inflorescence did not
live up to its superstar name. Here it was planted high enough for you to see the
delightful pink shades of its leaves.

What drier place in a wet climate could there be than a vertical wall? In the
development of the cool house there was an inevitable wall and bromeliads have
been used to soften its appearance. Here again abaxials have come to the fore
and the clinging roots of the bromeliad show their adaptability (figures 14 and
15).

A group of Ananas in fruit were a great talking point, especially with the
Europeans who really wondered if Ananas bmcteattts was edible. They looked
askance at the pale Aussie under a coolie hat who told them that all bromeliad
fruit is edible. It just depends how hungry you are or whether you liked your fruit
crunchy. They smiled, so they must have understood Aussie English.

Many really red Neoregelict ‘Fireball’ were on logs or tree stumps and one
slightly larger ‘Fireball’ type had us stumped. It looked much like the Neoregelia
‘Fosters Little Gem’ we grow in Australia but then we wondered if it could be
Hummel’s ‘Rio Red’. The manifest from 1994 showed we had Neoregelia
‘Hummel’s Red’, Hummel’s Red Hybrid, and ‘Red Rio’ which we could only
assume was ‘Rio Red’! At the end of the article mentioned in the first paragraph
the Journal Editor, Chet Blackburn showed how varied in origin the Sheildance
collection was. It is easy to see how we have this problem of many names,
probably for the same plant! No wonder a predominantly orchid botanical garden
staff would have been conftsed!

The only botanical garden I have been where many of the tombstone labels
have not moved away from the correct plant, or the plant has not moved away

Figure 14. The wall before bromeliad planting

Figure 15. Bromeliads planted on the wall not only provide a more
colorful wall but good growing conditions for the bromeliads as well.

Derek Butcher
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from the label, is the Marie Selby Botanical Garden in Sarasota, Florida. Even
so, here they have cheated a bit by having only the BRAG plants on display! I
even include Kew Gardens in this observation. Maintaining correct naming of
plants where the general public is allowed to roam at will is a problem. The
Singapore gardens have an increased problem in that it has many orchid experts
but few people knowledgeable about bromeliads. We are working towards having
a photo index of all living bromeliads linked to correct names on a computer file.
We are also working on initiatives to reduce the number of tombstone labels on
view because most visitors are interested in the beauty of a plant, not its name.

So if you do happen to visit Singapore, look for a bit of excitement at the
Botanic Gardens - and you will not be disappointed. But please take an umbrella!

Fuiham, South Australia

Changes in Dues and Postage
In January, the U.S. Postal Service dramatically increased the cost of mail

delivery outside of the U.S., but particularly the surface delivery rate. It now
costs almost four times as much to ship the JOURNAL by surface mail than it
did last year. It actually became less expensive to ship all JOURNALS outside of
the U.S. by airmail rather than by surface delivery.

At the same time, it was noted that the cost of membership processing and
producing the JOURNAL was not being recovered by our present dues structure.
After much discussion, the board decided that a portion of the income from the
world conference should be used to hold membership dues down, so no increase
in dues was proposed this year. The postage increases were so dramatic, however,
that something had to be done to recover more of the cost of shipping
JOURNALS outside of the U.S. Instead of charging postage, a new dues
structure was proposed. The new rates will take effect on July 1, 2001.

The dues rate of $40.00 and $45.00 outside the U.S. will include the cost of
air mail delivery. This is a great bargain for members outside of the U.S. It costs
$3.20 per issue to mail to Germany, for example, $3.05 to Brazil and $3.50 to
Australia. That means the BSI is absorbing almost half of the actual cost of
overseas delivery.

Guzmania loraxiana, a New Species from Panama
Jason R. Grant1

[Ed. Note: This article originally appeared in the March-April 2001 issue,
Volume 51(2,):86-89. Howevei through no fault of the authors, an intermediate
version of the article had been sent to the printers by mistake, not the final
version. The version that appeared in print in the March-April 2001 issue both
lacked the Latin description required and omitted a paragraph relating to the
eponymy of the species. The article is therefore being reprinted here in its correct
form.]

Abstract. A new species related to Gttzmaniafiliorum L.B. Sm., G. patttla
Mez & Wercklé, G. subcoiymbosa L.B. Sm., and G. virescens (Hook.f) Mez var.
laxior L.B. Sm., is described from Panama as Gitzmania loraxiana J.R. Grant, sp.
nov.

Guzinania loraxiana J.R. Grant, sp. nov. (Figures 16-17)

A Gttzmania patitla Mez & Wercklé cui affinis, sed spicis 1-6, floribus
erectis arcte compactis, et capsulis brevioribus differt.

Type. Panama: CHIRIQUI: Reserva Forestal Fortuna, roadside forest 66
km north of Chiriqui, 8° 46 333” N, 82° 11’ 016” W, 28 December 1997, Grant
9 7-02660 & Rundell (holotype US).

Plant short caulescent to acaulescent, found terrestrial, but also likely
epiphytic, flowering to 70 cm tall. Leaves 30-45 cm long; sheaths elliptic, 7-9 cm
long - 3-4 cm wide, elliptical, bright green streaked with prominent reddish-
maroon vertical striations on both the upper and lower surfaces, especially on the
lowermost leaves of the rosette; blades linear-long, attenuate, 2 1-38 cm long x
1,0-(1.3-2.3)-3.5 cm wide, bright green. Scape erect, to 50 cm long. Scape
bracts acuminate to linear-long, 3.0-22 cm long, the lower ones foliose, green
with vertical maroon-red striations. Inflorescence to 10 cm long, bipinnate
compound with 2-(3-6) spikes (rarely simple); spikes fasciculate, 6-15 flowered.
Primary bract (the single bract that subtends the inflorescence), green to
yellowish-tan yet tinged with vertical maroon-red striations (like the scape
bracts), triangular, apiculate, 19-24 mm long, 14 mm wide (when pressed to one
dimension), usually slightly exceeding the length of the floral bract of the first
flower of the inflorescence, (but not longer that the sepal of that flower). flowers
diurnal, non-fragrant, sessile. floral bract green to yellowish-tan, triangular,
obtuse to acute, margin reddish, nerves dotted reddish, 7 mm long - 6 mm wide
(when pressed to one dimension), shorter than the calyx. Sepals green to
yellowish-tan, narrowly-triangular in outline, acuminate, firm, pungent,
glabrous, free, thickly-carinate, 15-17 mm long, navicular, 3 mm wide (yet 5 mm

Laboratoire de phanérogamie, tnstitut de Botanique, Université de Neuchãtel ch. de Chantemerle
18, 2007 Neuchãtel, Switzerland
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wide when pressed to one dimension). Corolla actinomorphic at anthesis,
becoming zygomorphic while fading where the exserted portion one petal
remains erect, while other two reflex downward. Petals white-hyaline, ovate,
apically acute to retuse, glabrous, unappendaged, 24-25 mm long, 2/3 connate,
the portion included within the calyx 2-3 mm wide; the exserted petal lobes 8-9
mm long, 5-6 mm wide at broadest, involute, reflexed at anthesis. Stamens
white-hyaline, exserted, spreading laterally in a star-like fashion, 24-25 mm long,
the exserted portion 6-7.5 mm long, six in number with two series of three
stamens, the outer series opposite the stamens, the inner opposite the petals, and
twice as many as the petals; filaments 22.0-22.5 mm long, 0.25 mm wide, the
exserted portion 4-5 mm long; anthers linear, 2.0-2.5 mm long, 1 mm wide,
basifixed. Pollen white. Pistil 23-24 mm long, exserted to 7 mm; ovary green,
ovate, superior, 3-4 mm long, 2 mm wide at anthesis; style white-hyaline, 21 mm
long, 0.5 mm wide; stigma 0.5 mm long, 1.0-1.5 mm wide.

Paratypes. Panama: CHIRIQUI: Reserva Forestal Fortuna, 58-64 km north
of Chiriqui, primary forest surrounding Lago Fortuna, 18 March 1996, Grant 96-
02423 & Rttndell (US); Reserva Forestal Fortuna, roadside forest 59 km north of
Chiriqui, 8° 45’ 803” N, 82° 12’ 757” W, 13 August 1997, Grant 97-02836 &
Rundeti (US). COLON: Near Peluca, km 25.6 from Transisthrnian Highway on
the road to Nombre de Dios, upstream on tributary to Rio Boqueron, 25 February
1973, Kennedy 2664 (US). PANAMA: Gatun Station, S. Hayes 340 (NY); 6
miles above Goofy Lake on road to Cerro Jefe, 3 July 1971, Croat 15202 (US).
VERAGUAS: Valley of Rio Dos Bocas on road between Alto Piedra (above
Santa F é) and Calovebora, primary forest along road, 3 50-400 m, 29 August
1974, Cmat 27393 (US).

This cryptic species has affinities to Gttzmania li/lotion L.B. Sm., G.
patula Mez & Wercklé, G. subcorviibosa L.B. Sm., and G. virescens (Hook.f.)
Mez var. laxior L.B. Sm., with which several herbarium collections have been
confused, and to which the latter may be contaxonomic. The type of G. virescens
var. laxior, formerly at the U.S. Army Summit Herbarium Canal Zone, has since
been transferred to SIRI in Panama City, Panama. from its photo at US, it
appears to be similar to G. loraxiana, yet there are significant differences in the
lengths of the floral bracts and sepals. Should the two be recognized as the same
entity in the future, the name Gttzmania loraxiana has priority at the species
rank.

Other bromeliads collected at or within 15 km of the holotype include the
following 34 species: Catopsis nutans (Swartz) Grisebach (96-02644), Gitzmania
angustifolia (Baker) Wittm. (96-0243 6), G. calamifolia André ex Mez (97-
02820), G. circinnalis Rauh (96-02665, 00-3682), G. donnell-smithii Mez ex
Donnell Smith (96-02647, 96-02659, 00-3697), G. plicatifolia L.B. Sm. (96-
024 16, 00-3681), G. msea L.B. Sm. (96-02417, 00-3695), G. spectabitis (Mez &
Wercklé) Utley (96-02646, 96-02661). Pitcairnia arcuata (André) André (00-
3696), P. geotropa J.R. Grant (96-02645. 97-028 16, 00-3684), P lvnian-smithiana

Figure 16. Guzmania loraxiana
habit.

Figure 17. Guzmania loraxiana.
Closeup of inflorescence.

Jason Grant
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Luther (97-028 19), P nigra (Carriëre) André, P rundelliana JR. Grant (96-
02643, 96-02648, 97-02821, 97-02822), P valerioi Standley (96-02408, 00-
3685, 00-3703), B wendlandii Baker (96-02666, 97-02837), Tillandsia insignis
(Mez) L.B. Smith & Pittendrigh (96-02407, 96-02418, 96-02656, 00-3680), T
singularis Mez & Wercklé (96-02418, 96-02657), Werauhia attenuata (L.B. Sm.
& Pittendrigh) J.R. Grant (00-3694), W cornata (Mez & Wercklé) J.R. Grant (00-
3693), Wgladiolflora (Wendland) J.R. Grant (96-02662, 96-02667, 00-3690), W
greenbergii (Utley) JR. Grant (96-02654, 97-028 14), W hygrornetrica (André)
J.R. Grant (96-02411, 96-02445, 96-02655, 00-3692), W. kupperiana
(Suessenguth) J.R. Grant (96-02422, 96-02663), W latissima (Mez & Wercklé)
J.R. Grant (96-02446, 97-02817, 00-3689), W notata (L.B. Sm. & Pittendrigh)
J.R. Grant (96-024 10, 97-028 15, 97-02835, 00-3683), W sanguinolenta (Linden
ex Cogniaux & Marchal) J.R. Grant (96-02664), W cf singuliflora (Mez &
Wercklé) J.R. Grant (00-3702), W cf viridiflora (Regel) J.R. Grant (96-02658,
00-3699), W vittata (Mez & Wercklé) J.R. Grant (00-3700), W umbrosa (Utley)
JR. Grant (00-370 1), W sp. A (3686), W sp. B (3687), W sp. C (3691), and W.
sp. D (3698).

Key Gttzmania loraxiana and related species in Panama based on
herbarium specimens:

A Inflorescence simple, sepals connate; leaves 25 cm long x 2.5-3.0
cm wide; sepals 14-16 mm long; floral bracts 15-30 mm long;
capsules 40-45 mm long G.flhiorum

A typically compound, rarely simple, sepals free B

B Spikes in a dense congested cluster at the apex of the
spike, always overlapping another, if all perhaps appearing
to originate at the same place in a “sub-umbel”; sepals 9-15
mm long, floral bract 5-12 mm long, capsules 15-25
mm. . . . G. sttbcorymbosa

B Spikes remote with long internodes, rarely ever
overlapping another, never appearing as a
“sub-umbel” C

C Spikes 1-3, flowers loosely positioned in the spike, each
typically spreading to horizontal or slightly erect; sepals 9-16 mm
long, floral bracts 9-15 mm long, capsules 25-32 mm
long G.patuta

C Spikes 1-6, flowers tightly compacted, always erect, never
horizontal; sepals 12-15 mm long (15-17 mm fresh), floral bracts
9-12 mm long, capsules 2 1-25 mm long G. loraxiana

Eponymy: This species is named for the character ‘the Lorax’ of the same
title by Dr. Seuss (Theodor Seuss Geisel). The Lorax (first published in 1971) a
classic children’s book, is renowned for its lesson of deforestation, habitat
preservation and biodiversity. The Lorax represents a moral voice for the forest,
whose notable line is: “I am the Lorax. I speak for the trees. I speak for the trees,
for the trees have no tongues.”

Deforestation is a serious threat to the survival of such rare and delicate
species, many still unknown to science. If the forests disappear, who knows what
fascinating organisms may be lost forever?
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Moving?

Neuchdtel, Switzerland

If your address is changing, even if your move is a temporary or seasonal
one, you should notify the BSI Membership Secretary 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 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.
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Bromelain: Part I -History, Biology, and Uses
Samuel P. Fletcher’ and Gregory K. Brown2

In recent years there has been a surging interest in herbal medicinal
products in the United States. For example, advertisements for products
containing Ginkgo, Altittm, or Echinacea are commonplace, and most pharmacies
now devote shelf space to the common herbal dietary supplements. Pharmacies
with a broader offering of herbal prodctcts, retail catalogs specializing in
medicinals. and specialized health food or nutritional stores and web sites market
less frequently seen herbal medicinals such as bromelain tablets, capsules, or
powder.

Bromelain refers to a group of enzymes obtained from Ananas comostts,

the pineapple (Omar et al.,1978). These enzymes have documented proteolytic
activity, that is, they have the ability to breakdown, or digest, proteins. Perhaps
you have witnessed the protein digesting attribute of bromelain? If not, try
preparing a gelatin-based recipe (e.g., JelloTM) with fresh pineapple fruit and/or
juice. You will discover that the gelatin does not congeal, remaining a runny-
liquid. This is a demonstration of the proteolytic activity of bromelain, which has
degraded the gelatin proteins needed to form the gel. Canned pineapple fruit or
juice may be used to prepare gelatin because the high temperatures used during
the canning process denature, or destroy, the bromelain enzymes.

Bromelain was first described from pineapple juice in 1894 (Chittenden,
1894). In addition to the pineapple (Anaiias comosus), proteases are reported for
two species of Broinelia; B. pingitin L. (Asenjo et at., 1942); and 3. hiemnvmi
Mez (Natalucci et at., 1985). The Pineapple Research Institute of Hawaii,
reported that stems, leaves, and fruits of all pineapple varieties contain bromelain
and suggested that all species of Bromeliaceae probably contained similar
proteases (Collins, 1960). In pineapple, the concentration of bromelain is
reported to increase as the plant matures (Heinicke and Gortner, 1957).

Chemical History

As indicated earlier, bromelain does not refer to a single enzyme. As
research has progressed towards a better characterization of the proteolytic
components found in bromelain it is clear that the protein digesting factors are
complex. So complex, that a full characterization has not yet been accomplished.
It is well documented, however, that bromelain from frctits and bromelain from
stems, the latter being the commercial source (Suh et at., 1992), have different
characteristics (Heinicke and Gortner, 1957).

Significant efforts have gone into the characterization of stem and fruit
bromelains, however, progress has been slowed by conflicting results. For

I Department of Botany University of Wyoming, Laramie, WY 82071
2 Department of Botany University of Wyoming, Laramie, WY $2071

example, two active components were identified from crude stem bromelain by
both Scocca and Lee (1969), and Arroyo-Reyna and Hernandes-Arana (1995). In
contrast, Ota et at., (1985) isolated six proteolytic active compounds from stem
bromelain, and two from fruit bromelain. Rowan et at., (1990) concluded that
three, and perhaps four, distinct proteases were present in stem extracts, and that
fruits contain two. Recently Harrach et at., (1995) report detection of at least
nine proteolytic components from pineapple stems. It is not clear whether this
variation reflects the different testing methods, or natural variation in the
pineapple plants examined, or both.

Bromelain is classified as a member of the cysteine category of proteases
(Harrach et at., 1995; Lee et at., 1997). Other enzymes also in this category
include papain from papaya (Carica papaya) and actinidin from kiwi fruit
(Actinidict chinensis). Bromelain is remarkably heat stable, retaining proteolytic
activity at temperatures (40-60°C; 104-140°F) where most enzymes are
destroyed, or denatured (Balls et at., 1941; Natalucci et al., 1985). The optimal
temperature for the proteolytic activity of stem-bromelain is reported to range
from 35 to 50°C (95 - 122°F) in one study (Greenberg 1955), and 60°C (140°F)
in later studies (Natalucci et al., 1985; Suh et at., 1992). These are temperatures
well beyond what is normal, or even likely, for live plant tissues. Suh et al.
(1992) reported fruit bromelain to be fully active at 70°C (158°F), with complete
denaturation (i.e., inactivation) of both stem and fruit brornelains at 80°C
(176°f). Like temperature. pH, or the relative measure of acidity (pH = 0 to
6.99) or alkalinity (pH = 7.1 to 14) of a solution, will greatly influence the
activity of most enzymes. Early reports indicated that the optimal pH for
bromelain proteolytic activity was close to 7, or neutral (Rowan et at., 1990).
However, discovery and study of the individual bromelain components found that
the pH optima for these varied. For example, Harrach et at., (1995) found one set
of bromelain components to have an optimal pH of 4.0 to 4.5, while another
component had an optimal pH of 6.5 to 7.0.

Ananain, and comosain are two names that have been used for specific
components of pineapple bromelain (Rowan et at., 1990; Lee et at., 1997).
Asenjo & Fernandes (1942) suggested the name pinguinain for the protease
isolated from Bmmetia pinqttin fruits. Other authors (e.g., Warrach et at., 1995)
have devised codes (F 1, F2, F3,... etc.) to refer to the different proteolytic factors
isolated from brornelain.

Biology

The biological function, or functions, of bromelain are unknown. Collins
(1960) suggested that they probably do not act as proteolytic enzymes within the
intact, healthy plant, but if they do, then the mechanism preventing self-digestion
of other proteins is not known. An attractive hypothesis for the function of
bromelain involves anti-herbivore and/or antimicrobial activity. In this hypothesis
the pre-attack, tmdisturbed plant would, as suggested by Collins (1960), have
bromelain rendered inactive or seqtiestered within cellular organelles (e.g.,
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vacuole). Damage to plant tissues by herbivore or pathogen attack would result in
the activation or release of bromelains and subject the herbivore (e.g. egg, larval
or adult) or pathogen proteins to enzymatic degradation.

In other plants, cysteine-category proteases have been linked to natural
senescence processes in leaf and other tissues (Buchanan et at., 2000), and
perhaps, bromelain has a similar metabolic function. However, as with many
interesting and useful plant compounds, biologists have no documentation of
natural function, with regard to the plant.

Human Uses

Documented human use of bromelain falls into two general categories,
industrial and pharmacological (Table 1). The known industrial applications are
relatively few and straight forward, and are not discussed further. Bennett (2000)
summarizes ethnobotanical uses of bromeliads, and the medicinal uses of
Ananas are attributed to bromelain. Overall, the medical/pharmacological uses
and respective physiological reactions that bromelain illicits are numerous,
complex, and poorly understood (Table 1). For example, there is persuasive
evidence that after oral administration (Kolac et at., 1996), bromelain is detected
in blood serum, with intact enzymatic activity (Castell et at., 1997). How non-
degraded, biologically active bromelain enters the blood, not to mention how it
interacts with serum components, is a mystery. Another example of the complex,
poorly understood medical/pharmacological actions include reported
hypersensitivity reactions. Topical exposure to high doses of bromelain may
cause separation of the superficial layers of the skin and may increase skin and
capillary permeability (Lewis and Lewis, 1977). Other reported allergic reactions
include nausea, vomiting, and diarrhea (Soltice.com, 2000; M.F. Bromelain
Pages, 2000; MotherNature.com, 2000).

Currently, the United States Food and Drug Administration (FDA) has not
sanctioned bromelain for any dietary or medicinal uses. Furthermore, FDA
regulations prohibit labeling on herbal supplements that make efficacy claims
without the required studies to document such claims (FDA, 1999). Thus when a
consumer examines the package label on an herbal supplement (e.g., bromelain),
there are no statements concerning health or nutritive benefits that the product
will provide.

In contrast, mail order catalogs, Web sites, and other herbal supplement
literature are not prohibited from making direct reference to putative herbal
and/or nutritive benefits associated with a particular product. Consequently,
some rather curious claims are made that have no apparent justification or
biological basis. Let us consider three examples, with author-inserted bracketed
items for clarity.

1) “...it [bromelainJ recognizes the beneficial proteins which make up
normal cells and refrains from attacking them,” (The Vitamin Shoppe, 2000).
According to this claim, bromelain has the ability to selectively identify and
degrade abnormal, presumably non-beneficial proteins, leaving the normal
proteins alone!

Table 1. Examples of reported industrial uses, and pharmacological
effects of, and uses for Bromelain,

I.INDUSTRIAL USES

Improve stability of protein
emulsifiers in latex paints

Treat leather

II. PHARMACOLOGICAL USES AND/OR
PHYSIOLOGICAL RESPONSES

Anti-inflammatory action
Skin debridement properties
Interfere with growth of malignant cells
Topical treatment for wounds,
inflammations and edemas
Adjuvant tumor therapy
Therapy for rheumatic &

autoimmune disease
Dissolve mucus prior

to X-rays of uterus
Alleviation of menstrual pain
Inhibit blood platelet aggregation
Modulate immune response

in bacterial and viral
infection (including AIDS)
Alternate or supplement to cortisone

and immunostimulatory agents
Increase permeability of the

mucosal epithelium
Block extracellular signal transduction

2) “Bromelain is an anti-inflammatory agent and since baldness is also
mediated by inflammation, then use [oral intake] of bromelain may inhibit the
process,” (Nature Health Consultants, 2000). This claim is typical of many in
that the stated effect (inhibition of baldness) is qualified, in this example by
“may”. This claim also deserves skepticism on other grounds, most notably the
implied direct link between inflammation and baldness. If true, baldness should
be easily cured with powerful anti-inflammatory compounds like aspirin.

Meat tenderizer
Chill proof beer

(Subrarnanian et at., 1977)
(Subramanian et at., 1977)

(Subramanian eta!.. 1977)
(Subramanian eta!., 1977)

(Taussig and Batkin, 198$)
(Taussig and Batkin, 1988)
(Taussig and Batkin, 1988)

(Alban et a!., 1997)
(Alban eta!., 1997)

(Alban eta!., 1997)

(Subramanian eta!., 1977)
(Subramanian eta!., 1977)
(Tatissig and Batkin, 1988)

(Alban et a!., 1997)

(Kolac et al., 1996)

(Kolac eta!., 1996)
(Mynott et at., 1999)
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3) Bromelain is commonly touted as an ‘aid-to-digestion’ (Nutritional Biology of Plants, pp. 1062-1065. American Society of Plant Physiologists. Rockville,
Warehouse 1999; The Vitamin Shoppe, 2000), a seemingly legitimate, yet Maryland, USA.
undocumented statement. Nonetheless related claims can get quite detailed, for Castell, J.M, G. Friedrich, C. Kuhn and G.E. Poppe. 1997.
example: “Bromelain is a digestive enzyme that works at any pH, anywhere in Intestinal absorption of undegraded proteins in men: presence of bromelain in plasma
the GI[gastrointestinal] tract, and it also assists in the absorption and assimilation after oral intake. American Physiological Society 273: G139-146.
of nutrients from foods,” (Nature Health Consultants, 2000). At the very least Chittenden, R,H. 1894. On the proteolytic action of bromelin, the ferment of pineapplethis claim is misleading in that bromelain will only digest proteins, and has no juice. Journal of Physiology 15: 249-3 10.
impact on carbohydrates or fats. Furthermore, we find no data or study to

Collins, J.L. 1960. The Pineapple. Botany, Cultivation and Utili:ation. Intersciencesupport the “any pH” and “absorption and assimilation” claims. The “any pH”
Publishers Inc.. New York. food and Drug Administration, HHS. 1999. Health claims:claim is interesting because stem bromelain will remain proteolytic within a general requirements 21 CFR 100.14.

wide pH range (4.0-7.0), presumably due to the different pH-optima for the
Greenberg, D.M. 1955. Plant proteolytic enzymes. In: Colowick, S.P., N.O. Kaplan,different components. However, the typical human stomach with pH of 2 to 3

feds.). Methods in Enzymology 2: 54-64.may be too acidic for bromelain proteolytic activity.
Harrach, T., K. Eckert, K. Schuze-forster, R. Nuck, D. Grunow and HR. Maurer. 1995.It is interesting that Web sites not selling bromelain (e.g. Mother Isolation and partial characterization of basic proteinases from stem bromelain. Journal

Nature.com) provide more believable and referenced claims for use and efficacy. of Protein Chemistry 14: 41-52.
In our view, consumers need to be skeptical of many of the health and dietary

Heinicke, R.M. and W.A. Gortner. 1957. Stem brornelain - a new protease preparationbenefits attributed to bromelain, especially those found in catalogs or Web sites from pineapple plants. Economic Botany II: 225-234.
selling bromelain supplements. Ananas comostts is a beautiful and valuable
species, made even more interesting by its ability to produce bromelain. Kolac C., P. Streichhan and C. Lehr. 1996. Oral bioavailability of proteolytic enzymes.

European Journal of Pharmacy and Biopharmacy 42: 222-232.However, if bromelain truly has all of the suggested medicinal attributes that are
claimed, we suspect that pineapples would be grown mostly for the Lee, K., K. Albee, R. Bernasconi and T. Edmunds. 1997. Complete amino acid sequence
pharmaceutical by-products! of ananain and a comparison with stem bromelain and other plant cysteine proteases

Biochemical Journal 327: 199-202.

Lewis, W.H. and M. Elvin-Lewis. 1977. Medical Botany. Plants Affecting Mans Health.
ACKNOWLEDGEMENT Wiley, New York.

We thank the Botany Department, University of Wyoming, for partial financial support M.F. Bromelain Pages. Information about bromelain. 2000.
for this project. http://www.natualheaIthconsult.com/Monographs/bromelain.html.

LITERATURE CITED MotherNature.com Health Encyclopedia, 2000. Bromelain.
http://www.mothernature.com/ency/Supp/Bromelain.asp.Alban, S., M.E. Franz and G. Franz. 1997. Influence of the therapeutically used enzymes

bromelain, papain. and trypsin on the blood coagulation in vitro, Pharmaceutica and Mynott, T.L., A. Ladhams, P. Scarmato and CR. Engwerda. 1999. Bromelain, from
Pharmacological Letters 7: 59-62. pineapple stems, proteolytically blocks activation of extracellular regtilated kinase-2 in T

cells. Journal of Immunology 163: 2568-2575.Arrovo-Reyna. A. and A. Hernandez-trana. 1995. The thermal denaturation of stem
bromelain is consistent with an irreversible two-state model. Biochimica et Biophysica Natalucci, C,L., N.S. Priolo, M.S. Buttazzoni and NO. Caffini. 1985. Proteases de
Acta 1248: 123-128. Bromeliaceae. II. Seperacion, caracterizacion y fraccionamiento de una proteasa aislada

de frutos de Bm,nelia hieronynzi Mez. Acta Farmacia Bonaerense 4: 93-98.Asenjo, Cf., M. Capella de Fernandez and C. Del. 1942. A new protease from Bromelia
pinguin. L. Science 95: 48-49. Nutrition Warehouse, 2000. Bromelain, Nutrition Warehouse Catalog, Enzymes 2000:35.

Balls. A.K., R.R. Thompson and M.W Kies. 1941. Bromelin Properties and commercial Omar. S., A. Idrus and 0. Razak. 1978. Extraction and activity of bromelain from
production. Industrial and Engineering Chemistry 33: 950-953. Pineapple. Mardi Research Bulletin 6: 172-179.

Bennett. B.C. 2000. Ethnobotany of Brorneliaceae. In: D. H. Benzing, pp. 587-608, Ota. S., E. Muta. Y. Katahira and Y. Okamoto. 19$5. Reinvestigation of fractionation and
Bromeliaceae Profile of an Adaptive Radiation, Cambridge University Press. some properties of the proteolytically active components of stem and fruit bromelains.
Cambridge, UK. Journal of Biochemistry 98: 2 19-228.

Buchanan, B.B., W. Gruissem and R.L. Jones, 2000. Biochemistry and Molecular Rowan, A., D. Buttle and A. Barret. 1990. The cysteine proteinases of the pineapple plant.
Biochemical Journal 266: 869-875.

134 135



Scocca, J., and Y.C. Lee. 1969. The composition and structure of the carbohydrate of
pineapple stem bromelain. The Journal of Biological Chemistry 244: 4852-4863.

Soltice.com, 2000. http://www.solsticepoint.com/bromelain.html

Subramanian, N., M. Cartaxo, J. Farias and S. Subramanian. 1977. Study of bromelain
present in the pineapple plant of Paraiba. Ciencia e Cultura 30: 1326-1332.

Suh, H. J., H. Lee, H.Y. Cho and H.C. Yang. 1992. Purification and characterization of
bromelain isolated from pineapple. Journal of Korean Agriculture Chemical Society
35: 300-307.

Taussig, S., and S. Batkin. 1988. Bromelain, the enzyme complex of pineapple
(Ananas comosus) and its clinical application, an update. Journal of Ethnopharmacology
22: 191-203.

The Vitamin Shoppe, 2000. A powerful digestive aid. The Vitamin Shoppe
Catalog 2000: 31

Department ofBotany, University of Wyoming

Nominations wanted for Wally Berg
Award of Excellence
Tom Wolfe

Laramie, WY 82071

Nominations for the second Wally Berg Award of Excellence to be
presented at the World Bromeliad Conference in St. Petersburg, Florida in 2002
are now being solicited. The award is a horticultural award established in 1999 to
honor the contributions made by the late Wally Berg. Individuals noted for
exceptional skills in the area of bromeliad horticulture, and who are members of
the BSI, are eligible for nomination.

Any BSI member in good standing may submit a nomination. Nominations
should be submitted to the person named below by November 1, 2001. Voting by
the BSI Board of Directors will take place by February 1, 2002 and the award
presented to the chosen recipient at the 2002 World Bromeliad Conference in St.
Petersburg, Florida. Send the nominations to:

A. Keith Smith
1330 Millertown Rd.
Auburn, CA 95603
U.S.A.

Nominations may also be submitted by e-mail to vickychir@aol.com

New Beginnings Within the B$I
Hattie Lou Smith

The World Bromeliad Conference 2000, the Golden Anniversary of BSI,
was the beginning of many new programs of the BSI, both ongoing and as part of
the World Bromeliad Conferences. This was the first WBC where the Bromeliad
Society International assumed responsibility for the financial risk and the burden
of conference coordination. It was realized that although a host society from the
city of the conference was necessary, much of the work of a WBC could be
conducted by committee and board members of BSI, if assisted by members and
friends of the BSI. This proved to be difficult because of the impossibility of
regular meetings of the Committees and slow because of communications
problems and distance. We were cheered to realize that though difficult and slow,
the job was one that could still be done with the help of dependable local
members. The second BSI sponsored WBC will be held in St. Petersburg, Florida
in May 2002. Lessons learned should make for better and better Conferences,
that will be even more fun, more informative and more international in scope.

One of several innovations for WBC 2000 was the introduction of a
program of scientific seminars. These more technical seminars were in addition
to the regular seminars that have long been a conference feature. Although
geared toward the scientific community, any registered BSI member may attend
the scientific seminars. Many feel that the BSI has a duty to support, in a
tangible way, the research, preservation and categorizing of bromeliads. Thus,
under Harry Luther’s guidance, the scientific seminars were born and will
continue to mature. The scientific seminars at the upcoming WBC 2002 will
feature Renate Ehiers from Germany, Walter Till from Austria, Elton Leme from
Brazil, and John Utley, David Benzing and Sue Sills from the U.S.

Another highly successful program has been the on-line BSI store. The BSI
Web site (BSI.org) was set up by Dan Kinnard of California, several years ago.
With his innovations, it grew to be an important informational tool. In 2000, Ken
Marks of Florida, assumed the job of Webmaster and has further defined the Web
site. Working with George Allaria, the BSI Sales [Publication] Committee Chair,
Ken has set up a store of growing inventory and endless possibilities. Brorneliad
lovers from all over the world can purchase, by credit card, the publications and
items promoting bromeliads.

The usefulness of the BSI Web site for distributing BSI and affiliate news
and information cannot be overstated. Cooperation and links with other Web sites
insure the spread of a broad spectrum of information. A special cooperation and
thanks is given to FCBS Web site and its Webmaster, Mike Andreas

New programs of the BSI that serve local affiliates are always being tried.
At a time when many plant societies are disbanding for lack of interest, it is
important to be part of a society that can change and grow to fill the needs of the
plants and friends who are important in our lives.
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Advertising space in the Journal of the Bromeliad Society is available at
the following rates:

ALL ADVERTISING Rates1 One Issue Six Issues
PREPAID Full Pages $125.00 $625002

Advertisers to provide 1/2 Page 70.00 350.00 2

any art work desired. 1/4 Page 45.00 220.002
1/8 Page 25.00 125.002

Cost for color ad furnished on request. Plus $25.00 per ad change.

Advertising is presented as a service to our membership and does not necessarily
imply endorsement of the product. Please address all correspondence to: Editor—
Chet Blackburn, 720 Millertown Road, Auburn, CA 95603

Bromeliad Beach Party

2002 BSI Wortd Brometiad Conference
hosted by Florida West Coast Bromeliad Society

St. Petersburg Hilton Hotel
May 14-19, 2002

A registration form and additonal details will appear in the
May-June issue of the Journal or may be obtained at the

BSI Web site BSI.org

Michael’s Bromeliads
Providing a unique selection of quality Brometiads to

collectors worldwide since 1986

WE’VE MOVED!

Our new 5-acre property in Venice Florida will provide
much needed space for our ever-expanding collection.
We are also excited to announce our purchase of the

entire Don Beadle Billbergia Collection. Our new
catalog will be available by late June 2001 and will

feature many new and exciting selections in addition
to the large variety of Bilibergia species and hybrids.

Be sure to send for your free copy.

Michael & Donna Kiehi
973 First Dirt Road, Venice FL 34292
(941) 488-4011 Fax (941) 488-1002

MikesBroms@aol.com

FOLLETT’S

WATCH Us GROW
PREMIUM QUALITY ALL PURPOSE

LIQUID FERTILIZER

m’s
—c RPORI

It’s not just a catalog,
It’s an adventure!

* Catering to the collector with a fantastic variety of rare and unusual
bromeliads as well as other unusual and exotic plants from the world over.
* The best source for the professional with acres of stock under cover for
instant service
* Information packed, with cultural tips, nomenclature updates, travel tips,
collecting adventures and much morel

Six issues per year. Free trial subscription to BSI members.

Tropiflora • 3530 Tallevast Rd. Sarasota, FL 34243
Visitors welcome 8 til 5 Mon. to Fri. and until noon Sat.

‘Tropflora
Phone 1-800-613-7520

Fax (941) 351-6985

Our 8-8-8 liquid fertilizer with 5-micronutrients
and FOL-ADE (eight organic and inorganic
ingredients) will gently feed your bromeliads,

promote beautiful leaves, support multi-spiked inflorescence, and
stimulate flowering. Use ¼ to 1/2 tbsp. per gallon of water every
two weeks or so. Give it a try. You will see the difference.

Test it for yourself. Call 1-800-799-2824 for a trial size (makes 16 gal).
Your total cost—$2.00

Available in 4oz, pint, quart & gallon sizes.
Ask for it at your local garden center or call us for a dealer near you.

Watch Us Grow, Inc. • 67 Peachtree Park Dr. NE Ste. 101 . Atlanta, GA 30309
www.watchusgrow.com I
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Now Available!
BROMELIADS

A Colorful New Book on Bromeliads
By Francisco Oliva-Esteve

RAINBOW GARDENS BOOKSHOP
1444 E. Taylor St., Vista CA 92084 U.S.A.
Phone: 760-758-4290 Fax: 760-945-8934
E-mail: rbgdns@aol.com
Web site:www.cactus-malI.comirainbow_bookshop
VISA and MASTERCARD accepted.

FRANCISCO OLIVA-ESTEVE
Apartado 17-284. El Conde
Caracas 1015-A, Venezuela
Phone 011-55212-573-4640
Fax 011-58212-576-5687
E-mail: olivae@telcel.net.ve

Bromeliad Society, Inc.

SEEDS
For Sale or Trade

HARVEY C. BELTZ, SEED FUND CHAiRMAN
6327 South Inwood Road

Shreveport, LA 71119-7260

Send stamped, self-addressed envelope
for listing of available seeds.

The English version of this beautiful book has now been released. The Spanish version continues to be available.
The book is 460 pages in length, hardbound with a color dust jacket, and includes 980 high quality color
photographs. Its dimensions are 13½ inches by 10 inches (35 cmx 25cm). it is printed on sturdy, high
quaility paper and weighs 7 ½ pounds.

In addition to photos and text covering descriptions of 59 aechmeas. 55 guzmanias. 25 navias, 34
pitcairnias, 11 puyas and 124 tillandsias, it also contains informative articles by some of the most respected
names in the bromeliad world. Among the articles are: Navia: an Ancient and Extraordinary Bromeliad
Genus by Richard Evans Schultes; Some tnteresting Bromeliads: from the Auyan-tepui, Venezuela by
Joseph Bogner; Brocchinia: Genus of the Guayana Highlands by Julian A. Steyermark; The Prodigious
World of Bromeliads by Bruno Manara; Cerro de La Neblina, Amazonas: A Newly Discovered
Sandstone Mountain, by Bassett Maguire and Bromeliads of the Lost World by Ruth and Lyman B.
Smith.

The p1-ice is $149.50 plus shipping/handling and applicable sales taxes.
Orderfrom:

You are invited to join

THE CRYPTANTHUS SocIETY
[c Iargcst .iiflhatc it the Brisinehad Seetctv. Inc.
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alt over the world.
Membership tSld USA) (520 tnternationall )nclades
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Ongoing Research and Plant ldcnttttcattnn — [nEts in Publtcatten
Slide Library . Cultural Information Exchange . Registration Assistance

International Shows wilE exhibits. seminars, nuts and plant sales

Send SAS E Ibr culture information
or $3.0)) lot sample journal to:

Carole Richtmycr. Secretary
18814 Cypress Mountain Dr.

Spriniz. IX 77388 USA

Visit the BSI Web Site WANTED
at Aechmea alegrensis

http:/IBSI.ORG John Anderson
Epiphitimy Extension Station

P.O. Box 5202
Corpus Christi. TX 78465-5202
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The Bromeliad Society International

Nidularium
Brornetiads of the Atlantic Forest

Elton M. C. Leme

264 pages

232 color images

48 B&W images

BRASILEIRA DE
BROMELIAS

The journal BROMELIA is a quarterly pub
lication of the Sociedade Brasileira de Bromélias,
a civil non-profit organization aimed at promoting
the conservation, dissemination and development
of cultivation technique and scientific research of
Bromeliaceae in Brazil.

SOCIEDADE BRASILEIRA DE BROMELIAS
Caixa Postal 71034
21015-970, Rio de Janeiro, RJ, Brazil

Cactus & Succulent Society of
America

Invites You to Join!

As a member you will receive:
• A Subscription to the Cactus and Succulent

Journal (6 issues)
• Voting Privileges
• CSSA Newsletters

To begin your membership, send a check or money
order for $35 (U.S., Canada, Mexico) or $35 (other
countries) in U.S. dollars drawn on U.S. bank to:

CSSA, P.O. Box 2615
Pahrump, NV 89041-2615

The purpose of this nonprofit corporation is to promote and maintain public and scientific
interest in the research, development, preservation, and distribution of bromeliads, both natural and
hybrid, throughout the world. You are invited to join.

OFFICERS AND DIRECTORS

President — Tom Wolfe, 5211 Lake LeClaire Road, Lutz, FL 33549

Vice-President — Hattie Lou Smith, 3460 River Run Lane, Ft. Myers, FL 33905

Editor — Chet Blackburn, 720 Millertown Road, Auburn, CA. 95603

Membership Secretary — Carolyn Schoenau, P.O. Box 12981, Gainesville, FL 32604

Secretary — Rusty Luthe, P. 0. Box 1556, Honoka’a, HI 96727

Treasurer — Don Garrison, 1119 Lisa Lane, Kingwood, TX 77339

Directors —

1999—2001 — Joyce Brehm, California; Tern Bert, Florida, Harvey Beltz, Lottisiana; Rick

Richtmeyer, Texas; Hiroyuki Takizawa, International.

2000—2002 — Keith Golinski, Australia; Dan Kinnard, California; Jack Reilly, Central; Dennis

Cathcart, Florida; William Frazel, Florida; Moyna Prince, Florida; Stuart Strutin,

Northeast; Bill Soernies, Southern, John Atlee, Western; Luiz Felipe Carvalho,

International; Peter Waters, International.

2001—2003 — Oscar Allen, California

HONORARY TRUSTEES

David H. Benzing, United States; Nat DeLeon, United States; Olwen Ferris, Australia; Grace M.
Goode, Australia; A.B. Graf, United States; Roberto A. Kautsky, Brazil; Marcel Lecoufle, France;
Elton M. C. Leme, Brazil; Elmer J. Lorenz, United States; Harry E. Luther, United States; Harold
Martin, New Zealand; William Morris, Australia; Robert W. Read, United States.

DIRECTORY OF COMMITTEE CHAIRMEN AND SERVICES

Affiliate Shows: Charlien Rose, 4933 Weeping Willow, Houston, TX 77092.
Affiliated Societies: Gene Schmidt, 9228 Vinland, Duluth, MN 55810
Conservation: Rolfe W. Smith, Longwood Gardens, P.O. Box 501, Kennett Square, PA 19348.
Cultivar Registration: Derek Butcher, 25 Crace Rd., Fulham, SA, Australia.
Finance & Audit: John Duos, 3415 Kenwood Dr., Orange, TX 77630.
Judges Certification: Betty Prevatt, 2902 2nd St., Ft. Myers, FL 33916
Membership and subscriptions to the JOURNAL: Please see inside front cover.
Mulford B. Foster Bromeliad Identification center: Send specimens and contributions to Harry F.

Luther, at the Center, The Marie Selby Botanical Gardens, 811 South Palm Ave., Sarasota, FL
34236. FAX: 941-951-1474.

Publication Sales: George Allania, 2265 W. 239th Street, Torrance, CA 90501.
Research Grant: Gerald Raack, Mosel SIR 10, Eckental 90542, Germany.
Seed Fund: Harvey C. Beltz, 6327 South Inwood Road, Shreveport, LA 71119-7260.
Slide Library: Christopher Krumrey, 5206 Robinsdale Lane, Austin, TX 78723
Web Site: Ken Marks, 22690 Lemontree Lane, Boca Raton, FL 33428.
World Conference: Hattie Lou Smith, 3460 River Run Lane, Ft. Myers, FL 33905.

VISIT OUR WEB SITE AT: WWW.BIRDROCKTROPICALS

SOCIEDADE

$115.00 plus $8.00 S&H

Kris and Karl Green
6104 SW 152 St

Miami, FL 33 157-2607

Phone (305) 255-4888
Fax (305) 252-9881

email kkg@mindspring.com

BROMELIAD
BOOKS

Send for FREE 28-page catalog featuring
172+ cactus books,+ orchid, bromeliad, fern,
South African, desert, stationery.

Sent surface mail anywhere in the world!

RAINBOW GARDENS BOOKSHOP
1444 2. Taylor St. Vista, CA
Phone 760-758-4290 92084

visa/mc wwlcome

Bird Rock Tropicals
Specializing in Tillandsias

6523 EL CAMINO REAL
CARLSBAD, CA 92009

TEL: 760-438-9393
FAX: 760-438-1316

Send SASEfor price list
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Tillandsia leiboldiana, the real one. Dan Arcos recognized that the plant on the cover of the January-

February 2001 issue of the JOURNAL, Volume 50(1): 1 labeled as Tillandsia leiboldiana was most

likely Tillandsia foliosa and not T leiboldiana. A closer look and subsequent conversation with Harry

Luther confirmed that the plant on the covet was not T leiboldiana. Tillandsia leiboldiana, pictured

above, ranges throughout much of Central America. Tillandsia foliosa is found in southern Mexico.

Calendar

4-5 Aug The South Bay Bromeliad Associates will hold their annual show and sale at Rainforest Flora’s

new nursery location at 19121 Hawthorne Blvd., Torrance, CA 90503. Show hours are noon to

4:30 p.m. on Saturday and 10 am. to 4:30 p.m. on Sunday. Plant sales are from 10 am, to 4

p.m. on both days. Contact: Bryan Chan. $1 8-366-1858 or by e-mail at bcbrome@aol.com

11-12 Aug The North County and Saddleback Valley Bromeliad Societies will hold a combined standard

show and sale at the Bird Rock Iropicals Nursery, 6587 Black Rail Road, Carlsbad, CA 92009.

Contact: Dan Kinnard 760-414-9636 or Pam Koide 760-483-9393.

24-26 Aug The Bromeliad Society of Greater Chicago will hold its 16th annual standard bromeliad show

at the Chicago Botanical Garden. Glencoe, IL. Contact: Ardie or Jack Reilly at 217-486-5874

or by e-mail atjar56one-eleven.net

24-26 Aug The Greater Dallas-Fort Worth Bromeliad Society will host the 28th annual Southwest

Brorneliad Guild and 7th annual International Cryptanthus Show at the Fort Worth Botanic

Garden Center in Fort Worth Texas. Contact: Flo Adams (817) 467-7500.

12-15 Oct 11th Australian Bromeliad Conference ‘Brom-A-Warra’ at Wollongong, New South Wales,

Australia. Contact: Graham Bevan, 25 Tallwong Cres., Dapto 2530 or e-mail Eileen Killingley

at john.killingley@det.csiro.au

27 Oct The Bromeliad Society of Central Florida will host the 2001 Extravaganza of the Florida

Council of Bromeliad Societies at the Maitland Civic Center, 641 S. Maitland Ave.. Maitland,

FL (just north of Orlando). Activities include a large sale, interesting speakers, rare plant

auction and banquet. Admission and parking are free, but there is a charge for the banquet.

Hours are 9 am, to 5 p.m. Contact: Eloise Beach, 407-886-8892, e-mail floridaproao1.com.

NOTE: THIS IS A CHANGE IN BOTH DATE AND LOCATION FROM

PREVIOUS LISTINGS!

Photograph by Marcel Lecoufle


