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Passion flowers are a genus of plants with around 500 members, of which most are vines.
They grow natively in all tropical regions except Africa. Climbing plants like the Passiflora use
external structures as supports that enable them to reach sunlight without investing energy in the
growth of support tissues. Vines attach to other plants or solid surfaces by twining their stems,
or leaf petioles (leaf stems) around supports, and by using tendrils. Tendrils can be modified
leaves, shoots or, in the case of passion flowers, flower buds.

Passion flower tendrils generally work by twining around a support. Twining tendrils work
well for attaching to and climbing up narrow cylindrical objects like the stems of other plants,
but they are less useful for climbing up relatively flat surfaces such as rock faces, or the trunks
of larger trees. One species of passion flower, Passiflora discophora, endemic to Ecuador, has
tendrils with sticky pads on the ends that overcome this issue by growing into and filling tiny
features on otherwise flat surfaces.

Unlike other species of passion flowers, P. discophora tendrils branch, meaning a single
tendril might have multiple ends. Tendrils initially grow straight, except for the tips, which are
hooked and as narrow as 1/10th of a millimeter across at the end. When the hooked ends make
contact with a surface feature, they curl up tightly and the cells that make up their surface begin
to protrude. These cells grow into a pad, filling the available space in the object’s surface
exactly and forming a very snug fit. The outermost layer of cells on the pad are particularly
small and grow into tiny cavities and features on the surface. The tendrils also secrete a waxy
substance that fills any remaining gaps and may also function as a glue. Once firmly attached,
tendrils coil, shortening themselves and pulling the plant up behind them.
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“Initially, young tendrils establish contact with a supporting substrate by mechanical
interlocking with one or more of their hook-shaped tips. This touch stimulus initializes
outgrowth and cell division of the epidermal cells at the apex of the tips. Originating from these
cells, callus-like cell growth leads to the formation of a new tissue type, the pad tissue, within
2-5 wk. Interestingly, the development of such a pad tissue is not limited to the tendril tips.
Induced by a touch stimulus, epidermal cells in mature parts of the tendril axes can likewise
develop into a pad tissue.” (Bohn et al. 2015: 302)

“On a flat substrate, fully grown pads possess a hemispherical shape, while on a substrate
with cavities, pads grow into these holes, completely filling them with pad tissue and anchoring
the tendril in the cavity. In both cases, the pad tissue establishes an optimal form closure with
the substrate. In general, the attachment strength of an adhesive pad is determined by the size of
the contact interface (apparent contact area) with the substrate and the quality of the form
closure (real contact area), i.e., how well the surface of the substrate is structurally mirrored by
the pad. Since the adhesive pads of P. discophora grow radially, cavities allow for a larger
apparent contact area than a flat substrate for a given pad volume. The quality of the form
closure is enhanced by tiny terminal cells of the pad tissue filling up even minute gaps and
cavities in the contact zone and by additional secretion of an extracellular substance that fills up
remaining micro- and nanogaps and intercellular spaces.” (Bohn et al. 2015: 302)
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https://en.wikipedia.org/wiki/passiflora discophora
https://www.onezoom.org/life/@passiflora discophora
https://eol.org/pages/5741329
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https://asknature.org/strategy/tendrils-enable-climbing-up-smooth-surfaces/
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