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Bird pollination of Canary Island endemic plants
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ABSTRACT

The Canary Islands are home to a guild of endemic, threatened bird pollinated plants.
Previous work has suggested that these plants evolved floral traits as adaptations to
pollination by flower specialist sunbirds, but subsequently they appear to be have co-
opted passerine birds as sub-optimal pollinators. To test this idea we carried out a
quantitative study of the pollination biology of three of the bird pollinated plants,
Canarina canariensis (Campanulaceae), Isoplexis canariensis (Veronicaceae) and
Lotus berthelotii (Fabaceae), on the island of Tenerife. Using colour vision models,
we predicted the detectability of flowers to bird and bee pollinators. We measured
pollinator visitation rates, nectar standing crops, as well as seed set and pollen
removal and deposition. These data showed that the plants are effectively pollinated
by non-flower specialist passerine birds that only occasionally visit flowers. The large
nectar standing crops and extended flower longevities (>10days) of Canarina and
Isoplexis suggests that they have evolved bird pollination system that effectively
exploits these low frequency non-specialist pollen vectors and is in no way
suboptimal. Seed set in two of the three species was high, and was significantly
reduced or zero in flowers where pollinator access was restricted. In L. berthelotii,
however, no fruit set was observed, probably because the plants were self
incompatible horticultural clones of a single genet. We also show that, while all three
species are easily detectable for birds, the orange Canarina and the red Lotus (but less
so the yellow-orange Isoplexis) should be difficult to detect for insect pollinators
without specialised red receptors, such as bumblebees. Contrary to expectations if we
accept that the flowers are primarily adapted to sunbird pollination, the chiffchaff
(Phylloscopus canariensis) was an effective pollinator of these species.
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INTRODUCTION

The endemic flora of the Canary Islands, situated off the west coast of North
Africa, has fascinated biologists for centuries and in more recent times has provided
some excellent examples of island radiations of genera (e.g. Lems 1960; Silvertown
2004; Carine et al. 2004). These islands are diverse in their habitats and the plant
communities which they sustain, and in places harbour relics of an archaic, pre-ice
age flora. The evergreen laurel forest, which in the Tertiary period covered much of
Southern Europe and North Africa, survives only here and on a few other Atlantic
islands. Within these habitats there exists a guild of endemic plant species with
flowers unlike those anywhere in Europe or the Mediterranean basin, and which
superficially appear to be adapted in morphology to bird pollination. Where did these
flowers come from, how did their unusual appearance evolve, and which animals
pollinate them?

The pollination biology of Canarian plants has generally not been well studied
(Garcia 2000), but these bird guild flowers have received considerable attention
because, although they show the hallmarks of belonging to a bird pollination
syndrome, there are no specialist flower visiting birds on the islands. This
discrepancy was first noted by Vogel (1954) who hypothesised that the original
pollinators of these plants were sunbirds (Nectariniidae) which had become extinct.
Vogel et al. (1984) conjectured that the flowers are remainders of a flora that was
Trans-Saharan in the Tertiary, and that the flowers were pollinated by birds
specialised on nectar feeding. The assumption is that these pollinators vanished in the
Pliocene, and so did their flowers everywhere except in the Canaries, where the
flowers survive to this day. Vogel et al. (1984) further suggested that some Palaearctic
bird species which colonised the islands during the Pleistocene discovered the

orphaned bird flowers of the islands as welcome carbohydrate resources, and that
they are adequately pollinated by these passerine species. Field work by various
researchers since then has tended to confirm that the flowers of these plants are visited
by passerine birds not specialised for flower visitation (e.g. Olesen 1985, Valido et al.
2002, 2004; Dupont and Olesen 2004), but there has been relatively little attempt to
quantify the pollination services of these birds and to assess their effectiveness as
pollinators (but see Rodr guez and Valido 2008). Such an assessment is necessary in
order to determine whether the typical bird flower characteristics of these species
have indeed been the result of selective pressures enforced by the passerine bird
flower visitors (Dupont and Olesen 2004). Alternatively, are the traits largely the
result of earlier evolution for sunbird pollination, and non-flower specialist passerines
were co-opted as secondary pollinators following dispersal of these lineages to the
sunbird-free Canary Islands, or the extinction of sunbirds from these islands?






