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BENZING: ESSAY A. WATER RELATIONS
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cause none of the trio is as conspicuously prey-use
adapted as the bladderworts, pitcher plants, and sundews
and especially the Venus’ flytrap the most spectacular of
all of the photosynthetic predators. Even so, Brocchinia

later-stage reducta is worth highlighting if only because it alone
eckatio eary-sage  among the meat-cating bromeliads emits from its tank-
radiation . . .
shoot a floral-like fragrance that’s especially alluring to
ants the most abundant of the kinds of prey that share its
habitats.
All three carnivorous Bromeliaceae stand apart from
their fully autotrophic relatives by featuring unusually
5 ; yellow tank-forming foliage bearing well developed pow-
et of stemlineage dery cuticles (Figure 6B). Not only do these deposits an-
i begins to diversif . . .. X
radiation 15-20 million nounce a peculiar kind of nutrition they support its opera-
today years ago tion in two ways. As a waxy lubricant, they prevent hap-
less animals from ascending the steep sides of tanks much
. ] like .the stiff b?ckward oriented hairs fi 11 the Vlctlms of
L  Figure A2Bypothetical depl etrtén{)(%hch@r oot IJR: ue 8 9,
egi nn2®gmillsl i on years ago, g
of lineages and where and ;}) ﬁ%hlo ga er%ank
emerged (squares = early e ?:Seéﬂe 1£@§ lgertype hrfhewha
l ater emergences). Three of @Lmlfff'ep yéofelm, fijpctipns a5 a tra %thoﬂgéth%s) I
lives while eight others sl rpmqwaélcmthat@olleﬁtsi I@de@ﬂmks th@aan progused | i n
Taken separately the four 9amZymesfdaaﬁﬂheMemhﬁnsofgem‘tameovhbriatnlllﬁﬂ‘»éelg ayed
origins exemplify parallel eNepehtlwad:eae))dBpenﬁ aponttoynpireraliaeftheihcateho p | a s 'y
parl ance of Ftilga rtga xscandamitshte; f ou
gins better identify the stem ({a’QPS’%Ae@@’@”F’Waa]OI}e reegivgsy the sgegnd o ¢ e g
to evolve tanks Atesqou,i p p b|d MagnErpop gsséstance this me pwing ko the optical prop-
emerged the more extensive]| ictties obits cufiela Sunlight, pavtecularly itspubravigletr o s s
fams | gurrent member ship ( naqt compowentby reflecting off the same slippery white sur-
faces that deny victims sound footing reduces the shoot’s

mark the foliage of so many of the phytotelm-equipped
species help recruit beneficial tank-dwellers or conceal
their presence from predators thereafter (Figure 4B).

Additional inputs enter the bromeliad phytotelm as
nitrogen fixed from the atmosphere by resident microbes,
particularly cyanobacteria, in excretions from those men-
tioned plant-using vertebrates, and not just frogs, and
from invertebrates that run the gamut behavior-wise from
the occasional tank visitor to those that live and breed
nowhere else (Essay F). The more sporadic of the arrivals
include nutrient-rich items such as the failed eggs of frogs
and what’s left unconsumed by carnivorous critters such
as centipedes and spiders. In what chemical forms and in
which combinations nutrients arrive depend as well on
site-specific circumstances. Myriad variables, for in-
stance, whether a particular subject is anchored below,
within or at the top of a tree and how favored by the local
tank users make differences.

It’s the bromeliads that feed on animals that come
closest to being botanical heterotrophs. Just three species,
two assigned to genus Brocchinia and a third to Catopsis,
earn Bromeliaceae its place among the handful of families
that make up the inventory of carnivorous angiosperms
(Figures 1B, 6B, 4G). Realization that a plant can con-
sume animals rather than the other way around goes back
more than two centuries, but more recently have Catopsis
berteroniana and the two brocchinias been recognized as
practitioners of this oddly mixed nutrition no doubt be-

SELBYANA Volume 34. 2023

visibility thereby increasing the likelihood that an insect
passing within range will collide with an object that it
cannot see, tumble into its tank only to tire while attempt-
ing to escape eventually drowning and ending up reduced
to its elemental components by an array of scavenging
heterotrophs—organisms that being aquatic escape the
depredations of their botanical host. Visual deception is a
particularly convenient tactic for C. berteroniana. Requir-
ing high exposure to drive enough photosynthesis, it tends
to grow silhouetted against open sky where flying insects,
many of which instinctively navigate toward skylight to
avoid obstructions, are prone to bash into propitiously
obscured Catopsis shoots.

The two brocchinias and Catopsis berteroniana
share a third trait that’s got nothing to do with slippery
light reflecting cuticles, and it suggests why their peculiar
mode of nutrition came about. It’s nutritional insufficien-
cy. Being an epiphyte that requires high exposure plausi-
bly explains why C. berteroniana has switched from be-
ing vegetarian to omnivorous. Ancient soils long depleted
of much of their stores of phosphorus, potassium and sev-
eral additional key mineral nutrients may have favored
the same outcome for the Guayana Highland endemics
Brocchinia hectioides and B. reducta. Members of three
additional families of prey-consuming plants occur along-
side the brocchinias bolstering the argument that car-
nivory grants significant botanical benefit where conven-
tionally sourced nutrients are scarce. Catopsis berteroni-
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