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FROM JUVENILE (ATMOSPHERIC) TO ADULT (TANK)
FORMS IN THE MEXICAN EPIPHYTE TILLANDSIA
DEPPEANA (BROMELIACEAE)!

WiLLiIAM W. ApaMs I1I2 AND CRAIG E. MARTIN

Department of Botany, University of Kansas, Lawrence, Kansas 66045

ABSTRACT

Two distinct morphological forms characterize the ontogenetic development of the epiphytic
bromeliad Tillandsia deppeana. Juveniles are characterized by a non-impounding rosette of
small, lincar leaves covered with elaborate trichomes possessing a 4 + 8 + 16 + 64 shield cell
pattern. The broader transitional leaves, which form an impounding rosette prior to the initiation
of true adult leaves, also possess trichomes with the 4 + 8 + 16 + 64 cell pattern. Adult
individuals have large, broad leaves with overlapping, sheathing bases which impound water
and debris. These leaves have trichomes with shields exhibiting a 4 + 8 + 32 cell pattern.
Trichome density is fairly uniform in the juvenile leaves with trichomes covering 100% of leaf
surfaces, whereas in the adult leaves density is high at the base and diminishes significantly
toward the apex. Stomatal density of both juvenile and adult leaves increases from the base to
the apex, although this is most pronounced in the adults. Stomata in the adults are also arranged
in longitudinal series parallel and abaxial to parallel rows of mesophyll tissue. The results of
this study indicate that juveniles of T. deppeana are more similar morphologically to adult
atmospheric-type tillandsioid species than to the tank-forming adults into which they eventually

develop.

THE EXTREMES IN adaptive form present in epi-
phytic members of the Bromeliaceae are rep-
resented by atmospheric and tank-forming
species of the subfamily Tillandsioideae. Al-
though these two forms represent different ap-
proaches to the acquisition and retention of
water and nutrients, both are dependent on a
featurc common within the subfamily—the
stalked, peltate trichomes that are highly spe-
cialized for the absorption of water and nu-
trients.

Atmospheric tillandsioids are often char-
acterized by succulent leaves having a rela-
tively large volume of hypodermis tissue
(Tomlinson, 1969; Benzing and Burt, 1970)
and a dense indumentum of elaborate tri-
chomes which obscure the leaf surface. When
dry, shoots of these species appear silvery-gray
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by virtue of light reflection from the large shields
of the trichomes. When wetted, these shields
facilitate the movement of water over the leaf
surface by capillary action, enhancing the up-
take of water and dissolved minerals (Tomlin-
son, 1969; Benzing and Burt, 1970; Benzing,
1976; Benzing et al., 1976).

The tank-forming tillandsioids are charac-
terized by wide, flat, trough-shaped leaves with
expanded bases that overlap to form watertight
chambers within which water and debris are
impounded (Benzing, 1973, 1980). In order to
intercept and retain water and debris, the shoots
of these plants are negatively geotropic, unlike
the atmospheric forms which are typically
ageotropic. The leaves of tank formers do not
have the silvery-gray appearance of the at-
mospherics since the trichome shields of the
former are more reduced (or lacking) and the
density of trichomes over the foliar surface is
lower than in the atmospheric tillandsioids. As
a result, the leaf surfaces of the tank formers
are hydrophobic, funneling water into the im-
pounding leaf bases (Benzing, 1973). Water
and minerals can subsequently be absorbed
through the trichomes found on the sheathing
leaf bases. The tank-forming tillandsioids are
thus able to maintain a reservoir of water and
nutrients for use during periods between pre-
cipitation events.

The division of the epiphytic tillandsioids
into two major morphological types, atmo-
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